Supertex inc.

HV9919BDB1

Single, High Current LED Driver Demoboard

General Description Specifications

The HV9919BDB1 demoboard is a high current LED
driver designed to drive one LED at 1.0A from a 9.0 -
16V DC input. The demoboard uses Supertex’s HV9919
hysteretic buck LED driver IC.

Input voltage

Parameter | Value

9.0 - 16VDC (steady state)
40V max (transient)

Reverse polarity protection 60V (max)
The HV9919BDB1 includes two PWM dimming modes.
The analog control of the PWM dimming mode allows Output voltage 2.0- 5.0V
the user to dim the LED using a 0 - 2.0V analog signal | Output current 1.0A £ 5%
applied between the ADIM and GND pins (0V gives 0% Output current ripple (@13.5V .
and 2.0V gives 100%). In this mode, the PWM dimming | in5ut and 3.3V output) 16% (peak to peak)

frequency is set to 1kHz on the board. The digital control

Full load efficiency

of PWM dimming mode allows the user to dim the LEDs 13.5V input 84%
using an external, TTL-compatible square wave source (@13.5V input)
applied between DIM and GND. In this case, the PWM | Open LED protection Yes
dimming frequency and duty ratio are set by the external Output short circuit protection Yes
square wave source. ; ;

Dimensions 25.4mm X 25.4mm

Connection Diagram
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Connections

Input Connection: Connect the input DC voltage between
VIN and GND terminals of connector J1 as shown in the
connection diagram.

Output Connection: Connect the LEDs between LED+
(anode of LED string) and LED- (cathode of LED string) of
connector J2.

PWM Dimming Connection:
1. If no PWM dimming is required, short DIM, VDD and
ADIM terminals of connector J3.

Silk Screen (top)
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If dimming using an external PWM dimming source,
connect the PWM source between the DIM and GND
terminals of connector J3 and short terminals ADIM
and VDD. The recommended PWM dimming frequen-
cy is £1.0kHz.

If dimming using an external analog voltage source,
connect the source between the ADIM and GND ter-
minals of connector J3 and short terminals DIM and
VDD. The voltage range for control of the PWM dim-
ming is 0 - 2.0V.
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Typical Results

Fig. 1. Efficiency vs. Input Voltage Plot
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Fig. 3. Efficiency vs. Load Voltage Plot

Fig. 5. Switching Frequency vs. Input Voltage Plot

Efficiency vs. Load Voltage (@13.5V input)
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Fig. 2. Line Regulation of LED Current Plot

Line Regulation of LED Current
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Fig. 4. Load Regulation of LED Current Plot
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Fig. 6. Switching Frequency vs. Load Voltage Plot
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HV9919BDB1

Typical Waveforms (All waveforms are at 13.5V input and 3.3V LED Voltage unless otherwise noted)
Figure 7. Steady State Waveforms
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C1 (Yellow) : Drain Voltage (5V/div)
C4 (Green) : LED Current (500mA/div)
Time Scale : 1us/div

Figure 8. Transient Response of the LED Current
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C1 (Yellow) : Input Voltage (20V/div)
C4 (Green) : LED Current (500mA/div)
Time Scale : 20us/div
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HV9919BDB1

Typical Waveforms (All waveforms are at 13.5V input and 3.3V LED Voltage unless otherwise noted)

Figure 9. PWM Dimming using the DIM input
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(b) PWM Dimming Rise Time (c) PWM Dimming Fall Time
Time Scale 10ps/div Time Scale 10ps/div
C1 (Yellow) PWMD Input Voltage (5V/div)
C4 (Green) LED Current (500mA/div)

Figure 10. PWM Dimming using the ADIM pin
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C1 (Yellow) ADIM Voltage (1V/div)

C2 (Pink) RAMP Voltage (1V/ div)

C4 (Green) LED Current (500mA/div)

Time Scale 200pus/div
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HV9919BDB1

HV9919BDB1 Schematic Diagram
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Bill of Materials

HV9919BDB1

Item # | Quan. RefDes Description Package Manufacturer | Manufacturer’s Part #
(o)
1 2 C1, C2 225, 2% 10 X SMD1206 AVX Corp 12063C225K4Z2A
ceramic capacitor
(o)
2 1 C3 1.0uF, 2.5V’ 1OA.X7R SMD1206 Kemet C1206C105K3RACTU
ceramic capacitor
0,
3 2 C4, C6 1.0nF, 50V, 5%, COG SMD0603 TDK Corp C1608C0G1H102J
ceramic capacitor
0
4 1 C5 1.00F, 19\/’ 10 /°.X7R SMDO0603 Taiyo Yuden LMK107B7105KA-T
ceramic capacitor
5 1 D1 60V, 2A schottky diode SMA ST Micro STPS2L60A
VIN, LED-, | Compact surface mount test Keystone
6 4 LED+, GND point SMT Electronics 5016
7 1 J3  pesiiem, 0.1 verttes] SMT Molex 68301-1015
header
8 1 L1 22uH, 1.8A rms, 1.7A sat SMT Coiltronics DRA74-220-R
inductor
60V, 72mO, 9nC, N-Channel Powerpac .
9 1 Q1 MOSFET 1212-8 Vishay SI7308DN-T1-E3
10 1 R1 0.2, 1/4W, 1% chip resistor SMD1210 Rohm MCR25JZHFLR200
o) s
11 1 R2 13.7kQ, 110W, 5% chip | q\ipog03 Yageo RC0603FR-0713K7L
resistor
o) s
12 | 1 R3 1.00kQ, 1710W, 8% chip | gumpogo3 | Panasonic ERJ-3GEYJ102V
resistor
o) s
13 | 1 R5 100kQ, 1/10W, 5% chip SMD0603 | Panasonic ERJ-3GEYJ104V
resistor
Hysteretic Buck LED Driver
14 1 u1 with integrated FET DFN-8 Supertex HV9919BDK7-G

Supertex inc. does not recommend the use of its products in life support applications, and will not knowingly sell them for use in such applications unless it receives
an adequate “product liability indemnification insurance agreement.” Supertex inc. does not assume responsibility for use of devices described, and limits its liability
to the replacement of the devices determined defective due to workmanship. No responsibility is assumed for possible omissions and inaccuracies. Circuitry and
specifications are subject to change without notice. For the latest product specifications refer to the Supertex inc. (website: http//www.supertex.com)

©2014 Supertex inc. All rights reserved. Unauthorized use or reproduction is prohibited.
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000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
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