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FL7740 and FL7760 Driver
with Bluetooth Wireless
Dimming Control (25 W)

® FL7740 CV PSR Driver IC
® FL7760 CC Buck Driver IC
® RSL10 Bluetooth® 5 Radio System—on—Chip (SoC)

Overview

This reference design guide describes the specification, theory of
operation, test results and design reference of wireless smart dimming
LED driver using FL7740, FL7760 and RSL10. The LED driver is
composed of 50 W FL7740 PFC flyback and two channel FL7760
DC-DC buck in which each channel drives 25 W. Test results are
obtained by using 25 W single channel of the FL7760 buck driver.

Key Features

® Accurate Constant LED Current Regulation

® Excellent Power Factor and THD with Sinusoidal Current Shape
® Wide PWM Dimming Range < 1 %

Specifications

Table 1. SPECIFICATIONS TABLE
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REFERENCE DESIGN

Description Symbol Value Comments
Input Voltage VIN.MIN 90 Vrms Minimum AC Input Voltage
VIN.MAX 305 Vrms Maximum AC Input Voltage
VIN.NOMINAL 120, 230, 277 Vac Nominal AC Input Voltage
Output Current loUT NOMINAL 578.8 mA VDIM.max = 3.3 Vdc
loUT.MIN.PDIM 3.74 mA (0.65%) Min. PWM Dimming.
Dutypwm = 1%. Freq.pywm = 2 kHz
© Semiconductor Components Industries, LLC, 2019 1 Publication Order Number:
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General Description of FL7740

The FL7740 provides accurate CV regulation in the
steady state with differentiated dynamic function to
minimize overshoot and undershoot of output voltage in line
and load transient condition. Standby power is less than
0.3 W for smart lighting application and power factor is
higher than 0.9 even at half load condition when enabling PF
optimizer for wide output power scalability. Startup time is
less than 0.2 s with built—in high voltage startup circuit and
output voltage reaches to the target CV level by loop gain
transition technique during startup. Various protections such
as over load, output diode short, sensing resistor short,
output short and over voltage protection guarantee high
system reliability.

General Description of FL7760

The FL7760 is a high—efficiency step—down controller for
middle to high power lighting applications that operate in
Continuous Conduction Mode (CCM). The FL7760
employs hysteretic control with fixed reference architecture
that accurately regulates LED current with a feedback
coming from an external high—side current—sense resistor.
This control scheme optimizes circuit stabilization and fast
response time without loop compensation. This function
optimizes to PWM dimming in order to remove current over
shoot during PWM dimming. The FL7760 has a low average
feedback voltage about 200 mV in order to reduce power
loss and improves the converter’s efficiency. The FL7760
implements PWM and analog dimming together through the
DIM pin and provides thermal shutdown (TSD), and
under—voltage lockout (UVLO) protections.

Bluetooth Controller: ON’s Bluetooth Radio
System-on-Chip

RSL10 is an ultra-low—-power, highly flexible
multi—protocol 2.4 GHz radio specifically designed for use
in high-performance wearable and medical applications.

With its Arm® Cortex®-M3 Processor and LPDSP32 DSP
core, RSL10 supports Bluetooth low energy technology and
2.4 GHz proprietary protocol stacks, without sacrificing
power consumption.

The RSL10 Evaluation Board is used for evaluating the
RSL10 SoC and for application development. The board
provides access to all input and output connections via 0.1”
standard headers. The on—-board communication interface
circuit provides communication to the board from a host PC.
The communication interface translates RSL10 SWJ-DP
debug port signals to the USB of the host PC. There is also
an on—board 4-bit level shifter for debugging; it translates
the I/O signal level of RSL10 to the 3.3 V digital logic level.

:
%
1

Figure 1. RSL10 Evaluation Board
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REFERENCE CIRCUIT FOR FL7740
FL7740 reference circuit is based on the 50 W reference design. R21 and R22 are modified circuit in this wireless dimming

design.
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Figure 2. Reference Circuit for FL7740
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REFERENCE CIRCUIT FOR FL7760
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Figure 3. Reference Circuit for FL7760

PROGRAM INSTALL ON RSL10 EVALUATION BOARD
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Figure 4. Hex File Installing
To set the board for testing of RSL10, follow the When run the stand-alone flash loader with no
procedure below to hex file installing. command-line options, it operates in graphical mode. In this
1. Connect the jumper connector to the USB port. mode, the flash loader displays the graphical user interface
2. Connect the USB port to PC and start hex file shown in Figure 5. To use the RSL10 EVB, the J-link
loading to RSL10 EVB. program must be updated to the latest version. The flash
3. Check if PWM signal output is completed after loader program and the FL7760 hex file can be downloaded
loading. from the ON Semiconductor website.
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Test Data — PWM Dimming Signal

SmartLightDimmer_RSL10 SmartLightDimmer_RSL10 SmartLightDimmer_RSL10 SmartLightDimmer_RSL10

FL7760 PWM Dimming FL7760 PWM Dimming FL7760 PWM Dimming FL7760 PWM Dimming
AS5:FF:FF:22:11:94 AS5:FF:FF:22:11:94 AS5:FF:FF:22:11:94 A5:FF:FF:22:11:94
Battery Level:100 Battery Level:100 Battery Level:100 Battery Level:100

ightness: 1 Brightness: 50 Brightness: 100

o L ]
REMOTE SWITCH OFF REMOTE SWITCH ON REMOTE SWITCH ON REMOTE SWITCH ON
FADE SWITCH ON FADE SWITCH ON FADE SWITCH ON FADE SWITCH ON
DN Sem ON Semiconductor ON Semiconductor
a) Remote Switch OFF b) Brightness 1% c) Brightness 50% d) Brightness 100%

Figure 5. Dimming Signal Control by Android Application App
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Figure 6. Brightness Set in the Android App of RSL10

The PWM signal frequency of RSL10 EVB is 2 kHz and duty ration is shown in Table 2.

Table 2. DUTY RATIO OF PWM SIGNAL

Brightness set in the Android App | 100% 90% 80% 70% 60% 50% 40% 30% 20% 10% 1%
Duty for PWM1 (2 kHz) 100% 91% 81% 71% 61% 51% 41% 31% 21% 11% 1%
On Time [us] Full 455 405 355 305 255 205 155 105 55 5
Off Time [us] . 45 95 145 195 245 295 345 395 445 495

www.onsemi.com
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Test Data — Basic Performance

LED Current [mA_AVG]

Vine = 200V/div 1,y = 200mA/div WESE Ve = 200V/div 1, = 200mA/div e

[108Vac] [132Vac]

a) Operation with Brightness of 100% at 90 Vac b) Operation with Brightness of 100% at 120 Vac

Vine = 200V/div 1,y = 200mA/div WEEE Ve = 200V/div 1,y = 200mA/div e
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c) Operation with Brightness of 100% at 230 Vac d) Operation with Brightness of 100% at 305 Vac

Figure 7. Basic Operation

700

600

500

400

300

200

100 I —— LED current }”7

0

90 1025 115 127.5 140 1525 165 177.5 190 202.5 215 227.5 240 252.5 265 277.5 290 302.5
Input Voltage [Vac]

Figure 8. Line Regulation with Brightness of 100%
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Table 3. POWER FACTOR, THD AND INPUT POWER

Input Voltage [Vac] LED Voltage [V] LED Current [mA] PF THD [%]
90 43.1 578.8 0.997 7.2
120 43.1 578.8 0.995 6.6
220 43.1 578.8 0.991 7.5

277 43.1 578.8 0.980 10.8

305 43.1 578.4 0.973 13.4
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Figure 9. PF with Brightness of 100%
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Figure 10. THD Performance

FL7740 PFC flyback is designed to drive 50 W and output over 0.97 and THD is less than 14% in the entire input
load power in this test is 25 W. Even in the half load, PF is voltage up to 305 Vrms.
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Test Data — Dimming Performance
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Figure 11. PWM Dimming Curve
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APPENDIX

Hybrid Dimming
The FL7760 can implement hybrid dimming by adjusting at DIM pin. It provides wide dimming range with good

amplitude and duty ratio of the single DIM signal provided dimming linearity.
A A
PWM1 PWM2
o T e
Filtering Hybrid | | | |
signal - signal -

PWM1
>—WA 290l [ pim
[ 1GND
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Figure 12. Hybrid Dimming Performance
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Hybrid Dimming Circuit
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Figure 13. Hybrid Dimming Connection with FL7760

In hybrid dimming design, FL7760 DIM pin requires an
additional circuit as shown in Figure 13. In the Android App
provided by ON Semiconductor web, the frequencies of
PWM1 and PWM?2 are set at 20 kHz and 200 Hz. It is

Table 4. POWER FACTOR, THD AND INPUT POWER

recommended to use the B version of FL7760 for the
linearity of the dimming curve.

The duty ratio of the PWM signals from RSL10 EVB is
shown in Table 4.

Brightness set in the Android App | 100% | 90% 80% 70% 60% 50% 40% 30% 20% 10% 1%
Duty for PWM1 (20 kHz) 100% | 90% 80% 70% 60% 50% 50% 50% 50% 50% 50%
Duty for PWM2 (200 Hz) 0% 0% 0% 0% 0% 0% 20% 40% 60% 80% 98%

o e e e e

- DIM pin = 20kHz / Duty 50% / 1.5Vpeak -

PWM 2 = 200Hz / Duty 98%

SmartLightDimmer_RSL10 SmartLightDimmer_RSL10

FL7760 Hybrid Dimming
AS5FF.FF.22:11:94
Battery Level:100

FL7760 Hybrid Dimming
AS5:FF.FF:22:11:94
Battery Level:100

Brightness Brightness

OFF ON

REMOTE SWITCH REMOTE SWITCH

ON ON

FADE SWITCH FADE SWITCH

ON Semicenductor IN Semiconductor

a) Remote Switch OFF b) Brightness 1%

PWM 2 = 0V

DIM pin = 20kHz / Duty 100% / 3.3Vpeak

DIM pin = 20kHz / Duty 50% / 1.5Vpeak

SmartLightDimmer_RSL10

PWM 2 = OV

SmartLightDimmer_RSL10

FL7760 Hybrid Dimming
AS5:FF:FF:22:11:94
Battery Level:0

FL7760 Hybrid Dimming
AS:FF:FF:22:11:.94
Battery Level:0

Brightness: 50 Brightness: 100
i
REMOTE SWITCH ON REMOTE SWITCH ON
FADE SWITCH ON FADE SWITCH ON
nductor ON Semiconductor

c) Brightness 50% d) Brightness 100%

Figure 14. Dimming Signal Control by Android Application App

www.onsemi.com

10


http://www.onsemi.com/

TND6300/D

PWM Controller RSL10 Bluetooth 5 Radio System-on-Chip (SoC)
® FL7740: Constant Voltage, Primary Side Regulation for e RSL10 Evaluation and Development Board User’s
Power Factor Correction (FL7740/D) Manual (EVBUM2529/D)
® FL.7760: High-Side Sensing Constant Current Buck e RSI.10-002GEVB Gerber
Controller for High Switching Frequency LED Driver ® RSL10 Program (To be update)

(FL7760/D)

Reference Designs

® F1.7740: 50 W Constant Voltage Output Driver
(TND6255/D)

® FL7760: 2 Channel Dimmable Buck Driver
(TND6256/D)
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