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EVAL BOARD USER’S MANUAL

OVERVIEW

This manual covers the specification, theory of operation, testing
and construction of the FL7760LED1GEVK demonstration kit. The
FL7760 kit demonstrates a 1 A buck LED driver intended for a single
high—power LED. The SPI (Serial Peripheral Interface) bus does both
analog and PWM dimming. The kit includes a load/SPI interface
board to facilitate operation of the driver. The driver can be driven
independently from any SPI controller. The nominal input voltage is
12 V.

Table 1. SPECIFICATIONS

Input Voltage 10.8Vdc-13.2Vdc

Output Voltage 25Vdc-5.0Vdc

Output Current 1A Max

Output Ripple 40 mA P-P

Efficiency 85% Typ. FL7760LED1GEVK
Switching Frequency 200 kHz Evaluation Board
Rise/Fall Time <20 us

Dimming Interface SPI

Dimming Resolution 8 bits

PCB Size 30 mm x 30 mm

The key features of this demo kit include:

® [ow Parts Count

® Single Sided Assembly

® Small Footprint

® Very Fast Rise/Fall Times

® SPI Dimming Control for Analog and PWM Dimming
® 12V Operation

® Integrated Thermal Shutdown and UVLO

THEORY OF OPERATION

Power Stage

The power stage is a CCM inverted buck converter. The
output inductor sets the switching frequency because the
control operates in hysteretic control mode. The peak and
valley current are fixed percentages of the current reference.
This fixes the inductor ripple current and eliminates the need
for closed loop compensation. A novel high side current
sense enables direct accurate control of the output current.
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HV Start

The FL7760 supplies its own Vecc power greatly
simplifying implementation. The input voltage range is 8 V
—70V. The internal Vcc regulates to 5 V £ 10%. The internal
Vcc supplies a 3.3 V LDO for powering the DAC. The
regulator and DAC draw less than 1mA combined.

Dimming

The FL7760 dim input controls both amplitude and on/off
control. This makes the dim interface controllable by
analog, PWM, or both at the same time. The DAC has an
output range of 0 V — 3.3 V for 8 bits of resolution. A dim
signal below 0.5 V turns off the output and a dim signal
above 3 V is 100% output.

Protection

Thermal Protection
The thermal protection is built into the FL7760 and shuts
down the FL7760 when the die temperature exceeds 150°C.

ovP

The output voltage is inherently limited to be less than or
equal to Vin. As such, no OVP is required due this inherent
limitation.

Load Board Operation

The load board connects to the LED driver via an 8
conductor FPC cable. The FPC cable makes a simple and
convenient interconnection. The load board serves 2 major
functions: 1) provide an easy connection to an LED load 2)
provide a USB-SPI bridge for computer control of the LED
driver.

The daughter card on the load has a mini USB-A
connection for attachment to your computer. See the test
procedure for details of the setup of the SPI terminal
application.
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Figure 1. LED Driver Circuit

www.onsemi.com



http://www.onsemi.com/

FL7760LED1GEVK

LED+1 LED-1
s rI.I é é é
Mtg1 Mtg2 Mtg3 Mtg4
g
-x'—l
- <1 cCS U1
FH12-8S-0.5SH(55) cs > = <Ivdd
<1 SCLK = =
=] =
MOSI -
<1 MOSI -
SCLK C1
MCP2210 v 10UF$
r r r J3 Ja
Gnd1 Gnd2 |:| |:| ' ‘
CS1 SCLK1 MOSH 2 2
T £
E 7 7
8
L CONNPCB7 CONNPCB?7
Headers for U1
2
0982660083
FPC Cable for J5
Figure 2. LED Driver Circuit
Table 2. BILL OF MATERIAL
Qty Reference Part Distributor Dist. P/N Manufacturer Mfr_PN
4 C1, C2, 47uF 25V Digikey 1276-3178-1-ND Samsung CL31B475KAHNNWE
C3,C4
1 C5 1uF Digikey 587-3247-1-ND Taiyo Yuden UMK107AB7105KA-T
1 D1 FSV330AF ON FSV330AFCT-ND ON FSV330AF
Semiconductor Semiconductor
1 J1 CONN JACK PWR Digikey 732-5929-1-ND Wurth 694106106102
1 J3 FH12-8S-0.5SH(55) Digikey H124618CT-ND Hirose FH12-8S-0.5SH(55)
1 L1 4.7 uH Digikey 445-6760-1-ND TDK MLZ2012N4R7LT000
1 L2 4.7 uH Digikey 732-2197-1-ND Wurth 7447715470
1 Q1 MGSF1NO3LT1G ON MGSF1NO3LT1GOSCT-ND ON MGSF1NO3LT1G
Semiconductor Semiconductor
1 R1 200 m Digikey CSR1206FKR200CT-ND Stackpole CSR1206FKR200
4 R2, R3, 10k Digikey 311-10.0KLRCT-ND Yageo RC0402FR-0710KL
R4, R5
1 U1 FL7760 ON FL7760 ON FL7760
Semiconductor Semiconductor
1 U2 DAC081S101CIMK/NOPB Digikey DAC081S101CIMK/NOPBCT-ND Tl DAC081S101CIMK/NOPB
1 us TLV71333PDBVR Digikey 296-35591-1-ND TI TLV71333PDBVR
5 SCLKT1, Test Point Digikey 952-2264-1-ND Harwin S2751-46R
MOSIH,
Gnd1, CSH,
Gnd2
1 C1 10 uF Digikey 1276-6641-1-ND Samsung CL31B106MOHNNNE
1 J2 982660083 Digikey WM14102-ND Molex 982660083
2 J3, J4 CONN PCB 7 Digikey S7040-ND Sullins PPPCO071LFBN-RC
1 J5 FH12-8S-0.5SH(55) Digikey H124618CT-ND Hirose FH12-8S-0.5SH(55)
2 LED-1, MTG_Hole Digikey 3267 Pomona 3267
LED+1
1 U1 MCP2210 Digikey ADMO00419-ND Microchip ADMO00419
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TEST PROCEDURE
Equipment Needed

DCSource - 12VE5% @1 A

2 — DC Voltmeter — 300 V dc minimum 0.1% accuracy or
better

2 - DC Ammeter — 1 A dc minimum 0.1% accuracy or better
LED Load -25V-50V@10A

. Y Y IR b’:[ﬂ';, /

- II?-S.“ (ﬁg\ \l‘©

SCLKY .
ol
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Figure 3. Test Set Up

The Connections
1. Connect the LED load board to the LED driver
using the FPC cable provided in the kit.
2. Connect red (+) and black (-) leads through the
ammeter to the LED load.
3. Connect a 12 V dc source to the input power

Functional Test Procedure
1. Set the LED Load for 3.5 V output.
2. Set the input voltage to 12 V.
3. Measure input voltage and current.
4. Measure output voltage and current.

connector. Regulation
NOTE: Unless otherwise specified, all voltage See Table 3.
measurements are taken at the terminals of the
UUT.
Table 3. REGULATION
DAC Data lout Target Output Current Output Voltage Input Voltage Input Current

00 00 0A

OF FO 1A+5%

07 00 05A*5%

— Vout x lout . 4450,

Efficiency Vin > lin
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TEST DATA
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Figure 7. Output Current Ripple
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Figure 8. Input Current Rise
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Figure 9. Output Current Fall
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THERMAL IMAGE
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Figure 10.
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ON Semiconductor and the ON Semiconductor logo are trademarks of Semiconductor Components Industries, LLC dba ON Semiconductor or its subsidiaries in the United States and/or
other countries. ON Semiconductor owns the rights to a number of patents, trademarks, copyrights, trade secrets, and other intellectual property. A listing of ON Semiconductor’s
product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. ON Semiconductor is an Equal Opportunity/Affirmative Action Employer. This literature is
subject to all applicable copyright laws and is not for resale in any manner.

The evaluation board/kit (research and development board/kit) (hereinafter the “board”) is not a finished product and is as such not available for sale to consumers. The board is only intended
for research, development, demonstration and evaluation purposes and should as such only be used in laboratory/development areas by persons with an engineering/technical training
and familiar with the risks associated with handling electrical/mechanical components, systems and subsystems. This person assumes full responsibility/liability for proper and safe handling.
Any other use, resale or redistribution for any other purpose is strictly prohibited.

The board is delivered “AS IS” and without warranty of any kind including, but not limited to, that the board is production-worthy, that the functions contained in the board will meet your
requirements, or that the operation of the board will be uninterrupted or error free. ON Semiconductor expressly disclaims all warranties, express, implied or otherwise, including without
limitation, warranties of fitness for a particular purpose and non-infringement of intellectual property rights.

ON Semiconductor reserves the right to make changes without further notice to any board.

You are responsible for determining whether the board will be suitable for your intended use or application or will achieve your intended results. Prior to using or distributing any systems
that have been evaluated, designed or tested using the board, you agree to test and validate your design to confirm the functionality for your application. Any technical, applications or design
information or advice, quality characterization, reliability data or other services provided by ON Semiconductor shall not constitute any representation or warranty by ON Semiconductor,
and no additional obligations or liabilities shall arise from ON Semiconductor having provided such information or services.

The boards are not designed, intended, or authorized for use in life support systems, or any FDA Class 3 medical devices or medical devices with a similar or equivalent classification in
a foreign jurisdiction, or any devices intended for implantation in the human body. Should you purchase or use the board for any such unintended or unauthorized application, you shall
indemnify and hold ON Semiconductor and its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable
attorney fees arising out of, directly or indirectly, any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that ON Semiconductor
was negligent regarding the design or manufacture of the board.

This evaluation board/kit does not fall within the scope of the European Union directives regarding electromagnetic compatibility, restricted substances (RoHS), recycling (WEEE), FCC,
CE or UL, and may not meet the technical requirements of these or other related directives.

FCC WARNING — This evaluation board/kit is intended for use for engineering development, demonstration, or evaluation purposes only and is not considered by ON Semiconductor to
be a finished end product fit for general consumer use. It may generate, use, or radiate radio frequency energy and has not been tested for compliance with the limits of computing devices
pursuant to part 15 of FCC rules, which are designed to provide reasonable protection against radio frequency interference. Operation of this equipment may cause interference with radio
communications, in which case the user shall be responsible, at its expense, to take whatever measures may be required to correct this interference.

ON Semiconductor does not convey any license under its patent rights nor the rights of others.

LIMITATIONS OF LIABILITY: ON Semiconductor shall not be liable for any special, consequential, incidental, indirect or punitive damages, including, but not limited to the costs of
requalification, delay, loss of profits or goodwill, arising out of or in connection with the board, even if ON Semiconductor is advised of the possibility of such damages. In no event shall
ON Semiconductor’s aggregate liability from any obligation arising out of or in connection with the board, under any theory of liability, exceed the purchase price paid for the board, if any.
For more information and documentation, please visit www.onsemi.com.

PUBLICATION ORDERING INFORMATION

LITERATURE FULFILLMENT: TECHNICAL SUPPORT
Email Requests to: orderlit@onsemi.com North American Technical Support: Europe, Middle East and Africa Technical Support:
Voice Mail: 1 800-282-9855 Toll Free USA/Canada  Phone: 00421 33 790 2910
ON Semiconductor Website: www.onsemi.com  Phone: 011 421 33 790 2910 For additional information, please contact your local Sales Representative
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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




