NSI45035JZT1G

Adjustable Constant Current
Regulator & LED Driver

45V, 35 - 70 mA = 15%, 1.5 W Package

The adjustable constant current regulator (CCR) is a simple,
economical and robust device designed to provide a cost effective
solution for regulating current in LEDs. The CCR is based on
patent-pending Self-Biased Transistor (SBT) technology and
regulates current over a wide voltage range. It is designed with a
negative temperature coefficient to protect LEDs from thermal
runaway at extreme voltages and currents.

The CCR turns on immediately and is at 20% of regulation with
only 0.5 V Vak. The Ryg;j pin allows Lieg(ss) to be adjusted to higher
currents by attaching a resistor between Rygj (Pin 3) and the Cathode
(Pin 4). The R,gj pin can also be left open (No Connect) if no
adjustment is required. It requires no external components allowing it
to be designed as a high or low-side regulator. The high anode-
cathode voltage rating withstands surges common in Automotive,
Industrial and Commercial Signage applications. This device is
available in a thermally robust package and is qualified to stringent
AEC-Q101 standard, which is lead-free RoHS compliant and uses
halogen-free molding compound.

Features

® Robust Power Package: 1.5 Watts

® Adjustable up to 70 mA

® Wide Operating Voltage Range

® Immediate Turn-On

® Voltage Surge Suppressing — Protecting LEDs
* AEC-Q101 Qualified

¢ SBT (Self-Biased Transistor) Technology

® Negative Temperature Coefficient

® Eliminates Additional Regulation

® These Devices are Pb—Free, Halogen Free/BFR Free and are RoHS
Compliant

Applications

® Automobile: Chevron Side Mirror Markers, Cluster, Display &
Instrument Backlighting, CHMSL, Map Light

® AC Lighting Panels, Display Signage, Decorative Lighting, Channel
Lettering

¢ Switch Contact Wetting

¢ Application Note AND8391/D — Power Dissipation Considerations

® Application Note AND8349/D — Automotive CHMSL
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ORDERING INFORMATION

Device Package Shipping’

NSI45035JZT1G SOT-223 | 1000/Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specifications
Brochure, BRD8011/D.

Publication Order Number:
NSI45035JZ/D




NSI45035JZT1G

MAXIMUM RATINGS (Ta = 25°C unless otherwise noted)

Rating Symbol Value Unit
Anode-Cathode Voltage Vak Max 45 \%
Reverse Voltage VR 500 mV
Operating and Storage Junction Temperature Range Ty Tstg -55to +150 °C
ESD Rating: Human Body Model ESD Class 2
Machine Model Class C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

ELECTRICAL CHARACTERISTICS (Tp = 25°C unless otherwise noted)

Characteristic Symbol Min Typ Max Unit
Steady State Current @ Vak = 7.5 V (Note 1) lreg(sS) 29.75 35 40.25 mA
Voltage Overhead (Note 2) Voverhead 1.8 \%
Pulse Current @ Vak = 7.5 V (Note 3) lreg(P) 30.9 425 mA
Capacitance @ Vak = 7.5 V (Note 4) C 7.4 pF
Capacitance @ Vak = 0 V (Note 4) C 31 pF
1. leg(ss) Steady state is the voltage (Vak) applied for a time duration = 35 sec, using FR-4 @ 300 mm?2 2 oz. Copper traces, in still air.
2. Voverhead = Vin =~ VLEDs: Voverhead IS typical value for 75% lreg(ss)-
3. lreg(p) NON-repetitive pulse test. Pulse width t < 1.0 msec.
4. f=1MHz, 0.02V RMS.
THERMAL CHARACTERISTICS
Characteristic Symbol Max Unit
Total Device Dissipation (Note 5) Tp = 25°C Pp 1008 mw
Derate above 25°C 8.06 mwW/°C
Thermal Resistance, Junction-to—Ambient (Note 5) Rgua 124 °C/W
Thermal Reference, Junction-to-Lead 4 (Note 5) RyuLa 33.3 °C/W
Total Device Dissipation (Note 6) Ta = 25°C Pp 1136 mwW
Derate above 25°C 9.09 mW/°C
Thermal Resistance, Junction-to-Ambient (Note 6) Rosa 110 °C/W
Thermal Reference, Junction-to-Lead 4 (Note 6) Ry 33.3 °C/W
Total Device Dissipation (Note 7) Ta = 25°C Pp 1238 mwW
Derate above 25°C 9.9 mW/°C
Thermal Resistance, Junction-to—Ambient (Note 7) Rosa 101 °C/W
Thermal Reference, Junction-to-Lead 4 (Note 7) RyuLa 33.7 °C/W
Total Device Dissipation (Note 8) Ta = 25°C Pp 1420 mW
Derate above 25°C 11.36 mW/°C
Thermal Resistance, Junction-to—Ambient (Note 8) Roua 88 °C/W
Thermal Reference, Junction-to-Lead 4 (Note 8) RyuLa 32.1 °C/W
Total Device Dissipation (Note 9) Ta = 25°C Pp 1316 mwW
Derate above 25°C 10.53 mW/°C
Thermal Resistance, Junction-to—Ambient (Note 9) Rosa 95 °C/W
Thermal Reference, Junction-to-Lead 4 (Note 9) RWJL4 32.4 °C/W
Total Device Dissipation (Note 10) Ta = 25°C Pp 1506 mW
Derate above 25°C 12.05 mwW/°C
Thermal Resistance, Junction-to—Ambient (Note 10) Rgua 83 °C/W
Thermal Reference, Junction-to-Lead 4 (Note 10) RyuLa 30.8 °C/W
Junction and Storage Temperature Range Ty, Tsig -55to +150 °C

NOTE: Lead measurements are made by non-contact methods such as IR with treated surface to increase emissivity to 0.9.
Lead temperature measurement by attaching a T/C may yield values as high as 30% higher °C/W values based upon empirical
measurements and method of attachment.

FR-4 @ 300 mm2, 1 oz. copper traces, still air.

FR-4 @ 300 mm2, 2 oz. copper traces, still air.

FR-4 @ 500 mm?2, 1 oz. copper traces, still air.

FR-4 @ 500 mm?2, 2 oz. copper traces, still air.

. FR-4 @ 700 mmZ2, 1 oz. copper traces, still air.

0.FR-4 @ 700 mmZ2, 2 oz. copper traces, still air.
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NSI45035JZT1G

TYPICAL PERFORMANCE CURVES
Minimum FR-4 @ 300 mm2, 2 oz Copper Trace, Still Air
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Figure 1. General Performance Curve for CCR
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Figure 5. Current Regulation vs. Time
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Figure 4. Steady State Current vs. Pulse
Current Testing

70

N T T T 111
N Vak @ 7.5V

\ Ta=25°C [T|

65

60

55

50

45

N

N

40

35

30

1 10 100
Radj (2), MAX POWER 50 mW
Figure 6. |reg(ss) VS. Radi

1000

http://onsemi.com



NSI45035JZT1G

2300
2100

~—

1900 \\}(\ 300 mm2/2 oz

1700 \\\ SNC
\\ N

s
E
pd
]
£ 1500 \\ N
D_ -
% 1300 TS
@ N
o RSN\
o 1100| 500 mm/t 0z - \\\
L
g 900 300 M/t 07 = \\\
* 700 { \\\\S
100 mm?/1 oz
500 | | \:
-40 -20 0 20 40 60 80
Ta, AMBIENT TEMPERATURE (°C)
Figure 7. Power Dissipation vs. Ambient
Temperature @ T, = 150°C
APPLICATIONS
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Figure 8. Typical Application Circuit Figure 9. Typical Application Circuit
(30 mA each LED String) (90 mA each LED String)
Number of LED’s that can be connected is determined by: Number of LED’s that can be connected is determined by:
D1 is a reverse battery protection diode D1 is a reverse battery protection diode
LED’s = ((Vin - Qx Vg - D1 VE)/LED V§) Example: Vj, = 12 Vdc, Qx Vg = 3.5 Vdc, DIVF = 0.7 V
Example: Vi, = 12 Vdc, Qx Vf = 3.5 Vdc, DIVF = 0.7 V LED Vg = 2.6 Vdc @ 90 mA
LED Vg =2.2 Vdc @ 30 mA (12 Vdc - (3.5 + 0.7 Vdc))/2.6 Vdc = 3 LEDs in series.
(12 Vdc - 4.2 Vdc)/2.2 Vdc = 3 LEDs in series. Number of Drivers = LED current/30 mA

90 mA/30 mA = 3 Drivers (Q1, Q2, Q3)
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Comparison of LED Circuit using CCR vs. Resistor Biasing

ON Semiconductor CCR Design

Resistor Biased Design

Constant brightness over full Supply Voltage
(more efficient), see Figure 10

Large variations in brightness over full Automotive Supply Voltage

Little variation of power in LEDs, see Figure 11

Large variations of current (power) in LEDs

Constant current extends LED strings lifetime, see Figure 10

High Supply Voltage/ Higher Current in LED strings limits lifetime

Current decreases as voltage increases, see Figure 10

Current increases as voltage increases

Current supplied to LED string decreases as temperature
increases (self-limiting), see Figure 2

LED current decreases as temperature increases

Single resistor is used for current select

Requires costly inventory
(need for several resistor values to match LED intensity)

Fewer components, less board space required

More components, more board space required

Surface mount component

Through-hole components
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Figure 10. Series Circuit Current

Current Regulation: Pulse Mode (lreq(r)) vs DC
Steady-State (lreq(ss))

There are two methods to measure current regulation:
Pulse mode (Ireg(p)) testing is applicable for factory and
incoming inspection of a CCR where test times are a
minimum. (t <300 us). DC Steady-State (Ireg(ss)) testing is
applicable for application verification where the CCR will
be operational for seconds, minutes, or even hours. ON
Semiconductor has correlated the difference in Ireg(py to
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Figure 11. LED Power

lreg(ss) for stated board material, size, copper area and
copper thickness. Ireg(p) Will always be greater than Ieg(ss)
due to the die temperature rising during Ireg(ss). This heating
effect can be minimized during circuit design with the
correct selection of board material, metal trace size and
weight, for the operating current, voltage, board operating
temperature (Ta) and package. (Refer to Thermal
Characteristics table).
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PACKAGE DIMENSIONS

SOT-223 (TO-261)
CASE 318E-04

ISSUE M
D NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
— bl |j=— Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
¢ MILLIMETERS INCHES
| DIM| MIN | NOM [ MAX MIN [ NOM [ MAX
He i E A | 150 1.63 1.75 0.060 | 0.064 | 0.068
1 3 Al ]| 002 0.06 [ 0.10 0.001 | 0.002 [ 0.004
b [ 060 075 | 0.89 0.024 | 0.030 [ 0.035
UJ I_J T b1 | 2.90 3.06 | 320 0115 | 0.121 | 0.126
c | 024 029 [ 035 0.009 | 0012 [ 0.014
! > e p D | 630 6.50 | 6.70 0.249 | 0.256 | 0.263
3.50 | 3.70 0.130 | 0.138 [ 0.145

2.30 2.40 0.087 0.091 0.094

E | 3.30
el—> < e | 220
e |le— el | 085

0.94 1.05 0.033 0.037 0.041

1.75 2.00 0.060 0.069 0.078

L1 1.50
¢ He 6.70

7.00 7.30 0.264 0.276 0.287

- 10° 0° - 10°

C
| I 0 l 0 0
¢ A % %_—l" STYLE 2:
| 0.08 (0003) T—A1 f E PIN 1. éﬂ'(l?l-?gDE
— L1 :

g. NC
4. CATHODE
SOLDERING FOOTPRINT
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0.15
X |
2.0 |
0.079 | ___|____ Y
! .
!
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2.3 2.3
0.091 0.091 0.248
)
20 | L { ] ]|
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SCALE 6:1 inches
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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




