Supertex inc. HV9971DB1

Isolated, Constant Current
HV9971 LED Driver Demoboard

Board Layout and Connection Diagram

Terminals for
Monitoring
Bus Voltage

V =

AC

180 - 265VAC

Connections Specifications
1. Input Voltage: Connect the AC input voltage between in-

, Specification | Value

put terminals as shown. -
Input line voltage 180 — 265VAC
2. LED String: Connect the LED strings between +V_ and | Output voltage 18 — 24V
-V, as shown (anode of the string to +V, and cathode to | Qutput current 330mA
Vo) Switching frequency 75 — 120kHz
3. DC Voltage: Use terminals either for measurement of the | Tyvpical efficienc 82%@Low Line,
bus voltage or the DC voltage input P y 81%@High Line
Open LED protection 30V
Output short circuit protection Hiccup
Power factor 282%
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HV9971DB1

HV9971DB1 Schematic Diagram
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HV9971DB1
PCB Layout
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PCB Assembly Drawings

HV9971DB1
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Typical Characteristics

HV9971DB1
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Figure 1. DC Line Regulation
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Figure 2. DC Efficiency @25°C
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Figure 3. AC Line Regulation
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Typical Characteristics (cont.)
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Figure 4. AC Efficiency @25°C
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Figure 5. Power Factor
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Figure 6. |, Temperature Regulation
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HV9971DBA1

Typical Waveforms

Figure 7. Output current (green trace, 100mA/div), Figure 8. Output current (green trace, 100mA/div),
drain voltage (yellow trace, 100V/div) and bus voltage drain voltage (yellow trace, 100V/div) and bus voltage
(purple trace, 100V/div) @V, = 230VAC (purple trace, 100V/div) @V, = 230VAC

Figure 9. Output current (green trace, 100mA/div), Figure 10. Drain voltage (yellow trace, 100V/div)
and bus voltage (yellow trace, 100V/div) @V, .= 230VAC @V, =375VDC and LED open

LINE
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HV9971DBA1

Typical Waveforms (cont.,)
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Figure 11. Output diode current (green trace, 1A/div), Figure 12. Output diode current (green trace, 1A/div),
@V,,= 170VDC and short across LED @V,,= 170VDC and short across LED

Voltage V) T — [ vertae (V) ———r
:s‘!m.:]_ (L) = : OlﬂpulT\'!_Tlme p— : LT o 4&.4&1.90“ Iy : _Umpu!_w_“l . Im-;.-..u.-.
/ 5 | : ! p ! A !
¥ ! ! | | |
[, ¥ 71 S 0 S T N SRS Y o) M A D ), W SR ——: e A1 W, P, (A—— i~
A\ | . | AdL ) LA |
95.42"""""‘"_";;‘l’"""f"""""'_“""'_“""‘.' - Ve st antenananty I T = - e A e e e e e = R b e
Wl | ! ! { | :
by | I Foa | 1 e
i \ ! ' ! ] ! : ! | |
P R Sl e ¢ e S| Vo e [ 7| N SRR s T % SRS P 0 S R R o
. P i f : M i e ! !
e e i et v = L e S ey et B
I \W ) y | ! ! Hi 1f ! S ¥
: A4 y : : j / : t : : i S
£ SRS B ﬁ-—_-ﬂ'--------';—-------—--1-----------:-- LV S | B e e
| ) | | foo | PN | ! | |
) | ! ! ! ' | 7 1 | ! i
el 7Y Soms 0.oms 15.0ms om Z50m W.ina o 020255 5.0ms 10.0ma 150ms 0.0 o o i
Time Time
Vide S553TmV Freq 80.0000H: Ide -2 1180mA lac B52107ma Wde 16.284m\ Freq 60 0000Hz Ide -2.0505mA lae 45 0488maA
fihd 45 6870 Ipaak 156 86 10ma AG Par  GBEIW Poar Fact B48 Bd2m hthd 50.8823% Ipeak 130.6200mb AC Pwr 102660 Prwr Fact 825 228m

Figure 13. Line voltage and line current @VAC = 180V Figure 14. Line voltage and line current @VAC = 270V
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Bill of Materials

# ‘ Quan

Ref. Des.

Description

‘ Package

Manufacturer

HV9971DB1

Manufacturer
Part #

1 1 BR1 Rect bridge GP 600V 0.8A Mini-Dip Diodes inc. HDO06-T

2 1 C1 0.1uF 400V radial capacitor Thru-hole Epcos B32529E6104J000
3 2 C2,C10 | 3.3uF 400V elect vy radial capacitor | Thru-hole Nichicon UVZ2G3R3MPD

4 1 C3 0.5pF 50V ceramic chip capacitor | SMT0603 Yageo CCO0603CRNPO09BNR50
5 1 C4 22uF 16V alum elect capacitor Thru-hole | Panasonic ECG ECE-A1CKA220

6 1 C5 10pF 50V ceramic chip capacitor | SMT0805 Yageo CCO0805JRNP09BRN100
7 1 C6 20pF 630V ceramic chip capacitor | SMT1206 Kemet C1206C200JBRACTU
8 1 C7 680 pF 250VAC capacitor Thru-hole Murata DE2B3KH681KA3B
9 1 C8 10uF 50V ceramic chip capacitor | SMT1210 | Taiyo Yuden UMK325C7106MM-T
10 2 C9, C10 47nF 500 ceramic chip capacitor | SMT1206 Vishay VJ1206Y473KXEAT5Z
11 1 D1 Diode ultra fast switch 600V 1A SMA Diodes inc. US1J-13-F

12 1 D2 Diode switch 75V 400mW SOD123 Diodes inc. 1N4148W-7-F

13 1 D3 Diode fast rec 200V 1A SMA Diodes inc. ES1D-13-F

14 3 D4, D5, D6 Diode fast rec 1000V 1A SMA Micro Comm ESTM-TP

15 2 L1, L2 2.2mH 0.20A inductor SMT Murata 13R225C

16 1 M1 600V 2A N-channel MOSFET I-PAK Vishay IRFUC20PBF

17 1 Roo 374Q 1% resistor Th1ri:1:\r/1\£>le Any -

18 1 Ry 953kQ 1% resistor SMT1206 Any -

19 1 Ry 95.3kQ 1% resistor SMT1206 Any -

20 1 Ras 13.3kQ 1% resistor SMT0805 Any -

21 1 Rqa 3.48Q 1% resistor SMT1206 Any (3.48//15) = 2.825
22 1 Res 15.0Q 1% resistor SMT1206 Any (3.48//15) = 2.825
23 1 R, 10Q 5% 2W MF fusible resistor Th1r{i\r/1\éle Vishay ---

24 2 R1, R2 Not Installed SMT1206 Any ---

25 1 R3 10Q 1% resistor SMTO0805 Any -—-

26 1 R4 1.91kQ 1% resistor SMT0805 Any ---

27 1 R5 1.1kQ 1% resistor Th1r{.|‘t\r/1\éle Any -

28 1 R6 00 JL\m’:r -

29 1 T Custom transformer Thru-hole Any -

30 1 U1 LED Driver IC SOIC-8 Supertex HV9971LG-G

31 1 VR1 Diode Zener 180V 600W 5% SMA Vishay BZG03C180TR
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Flyback Transformer Specifications

Transformer Electrical Diagram
9

WD2 (1% Primary)
70T - #34 AWG

WD4 (2" Primary)
37T - #34 AWG

®  \WD1 (Secondary)

11T - #25 AWG TIW

8
FL2

WD5 (Secondary)

12T - #25 AWG
10

WD3 (Bias)
10TX2 - #30 AWG

Transformer Electrical Specifications

Transformer Build Diagram

HV9971DB1
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Electrical strength

From pins 1-3 to pins 8-10 1second, AC 60Hz

3000VAC

Primary inductance

Pins 1, 3 all other windings open, at 100kHz

916uH, £10%

Resonant frequency

Pins 1, 3 all other windings open

750KHz (min.)

Primary leakage inductance

Pins 1, 3, leads 9, 10 shorted

18uH (max.)

Transformer Bill of Materials

Item | Description
1 Core: RENCO E16/8/5 (or equivalent), Al = 80nH/TA2
2 Bobbin: E/16/8/5 vertical, 10pin or equivalent
3 Triple insulated wire: #25 AWG
4 Magnet wire: #34 AWG
5 Magnet wire: #30 AWG
6 Tape: 3M 1298 Polyester Film, 8mm wide, 2.0mils thick or equivalent
7 Tape: 3M 1298 Polyester Film, 4.7mm wide, 2.0mils thick or equivalent
8 Varnish: Dolph BC-359 or equivalent

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)

©2013 Supertex inc. All rights reserved. Unauthorized use or reproduction is prohibited.
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‘\ Y MOSCHIP RU g)?ﬂ%?aﬂ:wx KOMMOHEHTOB +7495668 12 70

© BMECTE Mbl CO3LLAEM BYOYLLEE B8 info@moschip.ru

O6LLecTBO C orpaHMYeHHON oTBETCTBEHHOCTBIO «MocHuny WMHH 7719860671 / KIMNM 771901001
Appec: 105318, r.Mockea, yn.LLlepbakoBckas 4.3, odmc 1107

[aHHbIn KOMMNOHEHT Ha TeppuTopun Poccuinckon depepauumn

Bbl MoxeTe npuobpectu B komnaHun MosChip.

[lnsa onepaTtuBHOro ocdopmnenus 3anpoca Bam HeobxoomMmo nepenT No faHHON CChISKe:

http://moschip.ru/get-element

Bbl MoxeTe pa3mecTuTb Y Hac 3aka3 and nboro Bawero npoekTa, 6yab To
cepuiiHoe Npomn3BOACTBO MM pa3paboTka eguHUYHOro npubopa.

B Hawem acCcCopTnMeHTe npencTasiieHbl Begywmne MmpoBblie NMPoOnN3BOANTENIN aKTUBHbIX U
NacCUBHbIX 3JTIEKTPOHHbIX KOMIMOHEHTOB.

Hawen cneumanusauuen sBnseTcs NOCTaBKa 3N1EKTPOHHOMW KOMMOHEHTHON 6a3bl
OBOWHOro Ha3HayeHus, npoaykummn Takmx npounssoantenen kak XILINX, Intel
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits,
Amphenol, Glenair.

CoTpynHMyecTBO € rnobanbHbIMU OUCTPUOLIOTOPaMN 3NEKTPOHHBIX KOMIMOHEHTOB,
npegocTraBnseT BO3MOXHOCTb 3aKa3blBaTb 1 MOfly4aTb C MEXAYHAPOOHbIX CKNaaos
npakTuyecku nobon nepeyeHb KOMNOHEHTOB B ONTUMarbHble aAnsa Bac cpoku.

Ha Bcex aTanax pa3paboTKu 1 NPOM3BOACTBA HalLW NapTHEPbI MOTYT NOMy4YnTb
KBanumunpoBaHHy NOAAEPXKY OMNbITHbIX UHXEHEPOB.

Cuctema MeHeXMeHTa KayecTBa KOMNaHum oteevaeT TpeboBaHNAM B COOTBETCTBUM C
rOCT P MCO 9001, TOCT PB 0015-002 n 3C P, 009

Odomc no pabote c OPUANHECKUMU NTULLAMMU:

105318, r.Mockea, yn.lWepbakosckaa a.3, ocdomc 1107, 1118, AL, «LUepbakoBcKkuniny»
TenedoH: +7 495 668-12-70 (MHOrokaHanbHbIN)
dakc: +7 495 668-12-70 (006.304)

E-mail: info@moschip.ru

Skype otaena npogax:
moschip.ru moschip.ru_6
moschip.ru_4 moschip.ru_9
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