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AL1698
DIMMABLE LED DRIVER

Description

The AL1698 is a high performance, high power factor, high efficiency,
and high current precision buck-boost and flyback dimmable LED
driver for triac dimmable LED lamp applications. The AL1698
topology provides an accurate output current over wide line and load
regulation. The wide switching frequency operates at Boundary
Conduction Mode (BCM) to ease EMI/EMC design and testing, to
meet the latest regulatory standards.

The AL1698 LED driver has a built-in high voltage JFET, which
provides the system fast start-up time and enables users an easy and
stable Vcc supply design. The AL1698 also integrates a 600V/2A high
voltage MOSFET. It can cover 230Vac triac dimmable applications
with eliminating the external high voltage MOSFET and Vcc startup
resistors, which will reduce the system BOM cost. The AL1698 has
the built-in thermal fold-back protection trigger point to automatically
reduce output current. Other protection features enhance LED lighting
system's safety and reliability.

The AL1698 dimming curve is compliant with the NEMA SSL6
standard. The AL1698 applies to a wide range of dimmers, including
leading edge and trailing edge dimmer, to achieve deep dimming
down to 1%.

The AL1698 is available in SO-7 package.
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Applications

Features

Tight Current Sense Tolerance : + 3%

Low Operation Current : 310pA

Single Winding Inductor

Wide Range of Dimmer Compatibility

Integration of 600V/2A MOSFET

Integration of HV JFET

NEMA SSL6 Dimming Curve Compliant

Internal Protections

A Under Voltage Lockout (UVLO)

Leading-Edge Blanking (LEB)

Cycle-By-Cycle Over Current Protection (OCP)

Output Open/Short Protection (OVP/OSP)

Thermal Foldback Protection (TFP)

Over Temperature Protection (OTP)

SO-7 Package

Totally Lead-Free & Fully RoHS Compliant (Notes 1 & 2)
1T Hal ogen and Anti mony Free) i G
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1 Mains Dimmable LED Lamps
1 Offline LED Power Supply Driver

Notes: 1. No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.

2. See https://www.diodes.com/quality/lead-f r e e/ f or
Lead-free.

3. Halogen- and Antimony-f r e e
<1000ppm antimony compounds.
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Typical Application Circuits
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AL1698 Buck-Boost Application Circuit
Pin Descriptions
Pin Number Pin Name Function

1 VCC Power Supply Voltage
2 RT Connect a Resistor to Setthe Sy s t sdviadmum ton
3 COMP Compensation for Current Control
4 GND Ground
5 ROVP Connect a Resistor to Set LED Open Protection Voltage
6 CS Current Sensing
7 D Drain of the Internal High Voltage MOSFET
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Functional Block Diagram
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AL1698 Block Diagram
AL1698 30f15
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W PRODUCT

DICDES
Absolute Maximum Rati NQS (@Ta = +25€, unless otherwise specified.) (Note 4)
Symbol Parameter Rating Unit
Vee Power Supply Voltage 18 \Y
Vb Voltage on D Pin 600 \
Ips Continuous Drain Current Tc = +25°C 2 A
Vcs Voltage on CS Pin -0.3t07 \
VRT Voltage on RT Pin -0.3t07 \4
VRovp Voltage on ROVP Pin -03t07 \4
Ty Operating Junction Temperature -40 to +150 C
TstG Storage Temperature -65 to +150 C
TLEAD Lead Temperature (Soldering, 10s) +260 &
Pp Power Dissipation (Ta= +50C ) (Note 5) 0.8 w
QA Thermal Resistance (Junction to Ambient) (Note 5) 115 c/w
dac Thermal Resistance (Junction to Case) (Note 5) 19 Cw
ESD (Human Body Model) 2,000
8 ESD (Charged-Device Model) 1,000 v
Notes: 4. Stresses great er AbdvolateMaximuwnsRatingsdcantcause permadentrdanfage to the device. These are stress ratings only, and

functional
E x p 0 s u rAlssolutedMaximum Ratingsdo f or
respect to GND.

operation of the device at

t h e s e Recommanugd Opetating €onditionsaod iitsi omost

5. Device mounted on 1"x1" FR-4 substrate PCB, 20z copper, with minimum recommended pad layout.

e x t e rcahaffiect peviceiradiabibty. All voltages unless otherwise stated and measured with

Recommended Operating Conditions (@Ta = +25€, unless otherwise specified.)

Symbol Parameter Min Max Unit
TA Ambient Temperature (Note 6) -40 +105 C
Vce Operating Vcc Voltage 7.3 Vee_cravp (Min) \%

Note:

AL1698
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6. The device may operate normally at +125°C ambient temperature under the condition not trigger temperature protection.
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PRODUCT

DICDES
Electrical Characteristics (@Ta = +25T, unless o therwise specified.)
Symbol | Parameter Condition Min Typ | Max | Unit
High Voltage Startup Current Source
Iy High Voltage Supply Current xsizlsoflv 7 10.5 o] mA
ILEAK Leakage Current of Drain xgc:egf\)/; 0 5 0 mA
UVLO
VTH(ST) Startup Voltage o] 7 8.8 10 \Y
VOPRMIN) Minimum Operating Voltage After Turn On 5.5 7.1 8.5 \%
Vce cLamp Vcc Clamp Voltage lcc=1mA 7.5 9.5 10.5 Y,
Vce_CHARGE Vce UVLO 3 3.5 4.2 5.5 Y,
Standby Current
Icc(oPRr) Operating Current :tV\iiltkc:izng Frequency o] 310 o] HA
Source Driver
High Voltage and Super-Junction MOSFET
Rbps(oN)_Hv Drain-Source On-State Resistance o] 0 4 5.5 Y
Vps Drain-Source Breakdown Voltage (Note 9) 600 o] o]
RT Pin
VRT REF Reference Voltage of RT Pin 3 0.45 o5 | osa [ v
Current Sense
Vcs_cLavp Current Sense Clamp Voltage o} 0.9 1 1.1 Y,
Veer g\‘ta?é?earl]geurrent Loop Control 5 0.388 0.4 0.412 v
ton_MmIN Minimum ton o] o] 610 8 ns
ton_max Maximum ton SZ;MiI:kA:’V 4.1 5.5 7.6 us
toFF_MIN Minimum torr (Note 7) o] ) 4 ) 15
torFF_mAx Maximum torr o] o] 313 8 s
ROVP Pin
VRoVP_REF Reference Voltage of ROVP Pin o) 0.45 0.5 0.54 \Y
IrRovP ROVP Pin Current ROVP Short to GND o] 110 o) HA
Error Amplifier
Gwm Gwm Trans-Conductance o} 3 25 o] LA/
IsourRcE Amplifier Source Current Vcs = 0V 10 HA
IsINK Amplifier Sink Current Ves=1V o] 15 o] HA
Thermal Foldback and Over Temperature Protection (OTP)
TroLD Thermal Foldback (Note 7) o] o] +150 o) C
o] Thermal Shutdown (Notes 7 and 8) o] o] +170 o] [
Notes: 7. These parameters, although guaranteed by design, are not tested in production.

8. The device will latch off when OTP happens, recovered after power cycle and the device wond operate normally at this temperature.
9. The drain-source voltage is 80% of Vps in the aging condition.
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Performance Characteristics (Note 10)

Startup Voltage vs. Ambient Temperature

Vcs rer VS. Ambient Temperature
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Ambient Temperature (°C)

10. These electrical characteristics are tested under DC condition. The ambient temperature is equal to the junction temperature of the device.
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