Supertex inc.

AT9919DB1

Single, High Current, LED Driver Demoboard

General Description

The AT9919BDB1 demoboard is a high current LED driver
designed to drive one LED at 1.0A from a 9.0 - 16VDC input.
The demoboard uses Supertex’s AT9919 hysteretic buck
LED driver IC.

The AT9919DB1 includes two PWM dimming modes. The
analog control of the PWM dimming mode allows the user to
dim the LED using a 0 - 2.0V analog signal applied between
the ADIM and GND pins (0V gives 0% and 2.0V gives 100%).
In this mode, the PWM dimming frequency is set to 1kHz on
the board. The digital control of PWM dimming mode allows
the user to dim the LEDs using an external, TTL-compatible
square wave source applied between DIM and GND. In this
case, the PWM dimming frequency and duty ratio are set by
the external square wave source.

Connection Diagram

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.

Specifications

Value

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

Parameter |

Input voltage

Reverse polarity protection 60V (max)
Output voltage 2.0- 5.0V
Output current 1.0A £ 5%

Output current ripple (@13.5V

(0]
input and 3.3V output) 197 ([peels o peely

Full load efficiency

(@13.5V input) 84%
Open LED protection Yes
Output short circuit protection Yes
Dimensions 25.4mm X 25.4mm

Silk Screen

VIN

o
o

o O

oll M :

AT9919DB1

2. 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.

3. 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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AT9919DB1
Typical Results

Fig. 1. Efficiency vs. Input Voltage Plot Fig. 2. Line Regulation of LED Current Plot
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Fig. 3. Efficiency vs. Load Voltage Plot Fig. 4. Load Regulation of LED Current Plot
(@13.5V input)
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Fig. 5. Switching Frequency vs. Input Voltage Plot Fig. 6. Switching Frequency vs. Load Voltage Plot
(Full Load) (@13.5V input)
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AT9919DB1
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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AT9919DB1

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

PWM Dimming using the DIM input
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PWM Dimming Input

Figure 9.

LED Current
(a) PWM Dimming Performance
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(b) PWM Dimming Rise Time (c) PWM Dimming Fall Time
Time Scale 10us/div Time Scale 10us/div
C1 (Yellow) PWMD Input Voltage (5V/div)
C4 (Green) LED Current (500mA/div)

PWM Dimming using the ADIM pin
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Figure 10.

RAMP Voltage

ADIM Voltag
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C1 (Yellow) ADIM Voltage (1V/div)
C2 (Pink) RAMP Voltage (1V/ div)
C4 (Green) LED Current (500mA/div)
Time Scale 200us/div
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AT9919DB1 Schematic Diagram

AT9919DB1
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AT9919DB1
Bill of Materials

Manufacturer’s Part

Item # ‘ Qty ‘ RefDes ‘ Description ‘ Package ‘ Manufacturer Number
0,
1 3 C1, C2, e 2.5V’ 10/0. SMD1206 Murata GRM31CR71E475KA88L
C6 X7R ceramic capacitor
0,
2 1 c3 1.04F, 25V, 10% X7R SMD1206 Kemet C1206C105K3RACTU
ceramic capacitor
0,
3 | 2 | cac7 2l SV, @, CUE SMD0603 | TDK Corp C1608C0G1H102J
ceramic capacitor
0,
4 1 C5 1.0uF, 19\/' 10 A).X7R SMD0603 Taiyo Yuden LMK107B7105KA-T
ceramic capacitor
5 1 D1 60V, 2A schottky diode SMA ST Micro STPS2L60A
6 1 D2 60V, 1A schottky diode SMA ST Micro STPS1L60A
7 1 D4 4.7V, 350mW zener diode SOT-23 Diodes Inc BZX84C4V7-7-F
8 | 2 | J1,42 2 position, Smm pitch, Thru-Hole | On Shore Tech EDSTL130/02
vertical header
9 1 J3 - pesiiem, 0.180 [, Thru-Hole Molex 22-03-2041
vertical header
10 1 L1 22pH, 1.8A rms, SMT Coiltronics DRA74-220-R
1.7A sat inductor
11 1 L2 22, ORI, SMT Coilcraft LPS3008-222
1.0A sat inductor
60V, 72mQ, 9nC Powerpak :
12 1 Q1 N-channel EET 1212-8 Vishay SI7308DN-T1-E3
13 1 R1 0.2Q, 1/2W, 1% chip resistor SMD1210 Rohm MCR25JZHFLR200
14 1 R2 0.0Q, 1/10W, 5% chip resistor SMDO0603 Panasonic ERJ-3GEYOROOV
15 1 R4 10kQ, 1/10W, 5% chip resistor | SMD0603 Panasonic ERJ-3GEYJ103V
16 1 R5 1kQ, 1/10W, 5% chip resistor SMDO0603 Panasonic ERJ-3GEYJ102V
17 1 U1 Hysteretic Buck LED Driver DFN-8 Supertex AT9919

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)
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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




