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MARKING DIAGRAMS

A = Assembly Location
WL, L = Wafer Lot
Y = Year
WW = Work Week
G = Pb-Free Device
XX = 33 (3.3 V)

= 50 (5.0 V)
= AJ (Adj. Voltage)

*Tab is connected to Pin 3 on all packages.

DPAK
5-PIN

D2PAK
5-PIN
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Figure 1. NCV4276B Block Diagram
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Table 1. PIN FUNCTION DESCRIPTION

Pin No. Symbol Description

1 I Input; Battery Supply Input Voltage.

2 INH Inhibit; Set low-to inhibit.

3 GND Ground; Pin 3 internally connected to heatsink.

4 NC/VA Not connected for fixed voltage version/Voltage Adjust Input for adjustable voltage version; use an external
voltage divider to set the output voltage

5 Q Output: Bypass with a capacitor to GND. See Figures 3 to 7 and Regulator Stability Considerations section.

Table 2. MAXIMUM RATINGS*

Rating Symbol Min Max Unit

Input Voltage VI −42 45 V

Input Peak Transient Voltage VI − 45 V

Inhibit INH Voltage VINH −42 45 V

Voltage Adjust Input VA VVA −0.3 10 V

Output Voltage VQ −1.0 40 V

Ground Current Iq − 100 mA

Input Voltage Operating Range VI VQ + 0.5 V or 4.5 V
(Note 1)

40 V

ESD Susceptibility (Human Body Model)
(Machine Model)

(Charged Device Model)

−
−
−

4.0
250
1.25

−
−
−

kV
V
kV

Junction Temperature TJ −40 150 °C

Storage Temperature Tstg −50 150 °C

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.
(���) 
����	
��
��
�����
�����	��������!"#$%&'(��)	
�*+,�����
(-.�	/0
1������23*!�45��67	89#�����!"#$
*During the voltage range which exceeds the maximum tested voltage of I, operation is assured, but not specified. Wider limits may apply. Thermal

dissipation must be observed closely.
1. Minimum VI = 4.5 V or (VQ + 0.5 V), whichever is higher.

Table 3. LEAD TEMPERATURE SOLDERING REFLOW (Note 2)

Lead Temperature Soldering
Reflow (SMD styles only), Leaded, 60−150 s above 183, 30 s max at peak
Reflow (SMD styles only), Lead Free, 60−150 s above 217, 40 s max at peak

Wave Solder (through hole styles only), 12 sec max

TSLD
−
−
−

240
265
310

°C

2. Per IPC/JEDEC J−STD−020C.

Table 4. THERMAL CHARACTERISTICS (Notes 3 and 4)

Characteristic Test Conditions (Typical Value) Unit

DPAK 5-PIN PACKAGE

Min Pad Board (Note 5) 1� Pad Board (Note 6)

Junction-to-Tab (psi-JLx, �JLx) 4.2 4.7 C/W

Junction-to-Ambient (R�JA, �JA) 100.9 46.8 C/W

D2PAK 5-PIN PACKAGE

0.4 sq. in. Spreader Board (Note 7) 1.2 sq. in. Spreader Board (Note 8)

Junction-to-Tab (psi-JLx, �JLx) 3.8 4.0 C/W

Junction-to-Ambient (R�JA, �JA) 74.8 41.6 C/W

3. Minimum VI = 4.5 V or (VQ + 0.5 V), whichever is higher.
4. Per IPC/JEDEC J−STD−020C.
5. 1 oz. copper, 0.26 inch2 (168 mm2) copper area, 0.062″ thick FR4.
6. 1 oz. copper, 1.14 inch2 (736 mm2) copper area, 0.062″ thick FR4.
7. 1 oz. copper, 0.373 inch2 (241 mm2) copper area, 0.062″ thick FR4.
8. 1 oz. copper, 1.222 inch2 (788 mm2) copper area, 0.062″ thick FR4.
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Table 5. ELECTRICAL CHARACTERISTICS (VI = 13.5 V; −40°C < TJ < 150°C; unless otherwise noted.)

Characteristic Symbol Test Conditions

NCV4276B

UnitMin Typ Max

OUTPUT

Output Voltage, 5.0 V Version VQ 5.0 mA < IQ < 400 mA, 
6.0 V < VI < 28 V

4.9 5.0 5.1 V

Output Voltage, 5.0 V Version VQ 5.0 mA < IQ < 200 mA, 
6.0 V < VI < 40 V

4.9 5.0 5.1 V

Output Voltage, 3.3 V Version VQ 5.0 mA < IQ < 400 mA, 
4.5 V < VI < 28 V

3.234 3.3 3.366 V

Output Voltage, 3.3 V Version VQ 5.0 mA < IQ < 200 mA, 
4.5 V < VI < 40 V

3.234 3.3 3.366 V

Output Voltage, Adjustable
Version

AVQ 5.0 mA < IQ < 400 mA
VQ+1 < VI < 40 V
VI > 4.5 V

−2% − +2% V

Output Current Limitation IQ VQ = 90% VQTYP (VQTYP = 2.5 V for ADJ Version) 400 700 1100 mA

Quiescent Current (Sleep Mode)
Iq = II − IQ

Iq VINH = 0 V − − 10 �A

Quiescent Current, Iq = II − IQ Iq IQ = 1.0 mA − 130 200 �A

Quiescent Current, Iq = II − IQ Iq IQ = 250 mA − 10 15 mA

Quiescent Current, Iq = II − IQ Iq IQ = 400 mA − 25 35 mA

Dropout Voltage, 
Adjustable Version

VDR IQ = 250 mA, VDR = VI − VQ
VI > 4.5 V − 250 500 mV

Dropout Voltage (5.0 V Version) VDR IQ = 250 mA (Note 9) − 250 500 mV

Load Regulation �VQ,LO IQ = 5.0 mA to 400 mA − 3.0 20 mV

Line Regulation �VQ �VI = 12 V to 32 V,
IQ = 5.0 mA

− 4.0 15 mV

Power Supply Ripple Rejection PSRR fr = 100 Hz, Vr = 0.5 VPP − 70 − dB

Temperature Output Voltage Drift dVQ/dT − − 0.5 − mV/K

INHIBIT

Inhibit Voltage, Output High VINH VQ � VQMIN − 2.3 2.8 V

Inhibit Voltage, Output Low (Off) VINH VQ � 0.1 V 1.8 2.2 − V

Input Current IINH VINH = 5.0 V 5.0 10 20 �A

THERMAL SHUTDOWN

Thermal Shutdown Temperature* TSD IQ = 5.0 mA 150 − 210 °C

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product
performance may not be indicated by the Electrical Characteristics if operated under different conditions. 
(���) 
:;<=��>��?@0AB�C1D!�AEF&*G
�HI�J#�KLM?�NOPQ1"#$R0�HISN:;TU	VW*
X���KLM?�NOPQ1�?�	Y'&01+,��!"#$
*Guaranteed by design, not tested in production.
9. Measured when the output voltage VQ has dropped 100 mV from the nominal valued obtained at V = 13.5 V.
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Figure 3. Applications Circuit; Fixed Voltage Version
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Figure 4. Applications Circuit; Adjustable Voltage Version

NCV4276B
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R1

R2

VQ = [(R1 + R2) * Vref] / R2

Cb*

Cb* − Required if usage of low ESR output capacitor CQ is demand, see Regulator Stability Considerations section
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TYPICAL PERFORMANCE CHARACTERISTICS
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TYPICAL PERFORMANCE CHARACTERISTICS − 4276B Version
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Figure 8. Output Voltage vs. 
Junction Temperature, 5.0 V Version
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Figure 9. Output Voltage vs. 
Junction Temperature, 3.3 V Version

Figure 10. Current Consumption vs.
Input Voltage, 5.0 V Version

Figure 11. Current Consumption vs. Input
Voltage, 3.3 V Version
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TYPICAL PERFORMANCE CHARACTERISTICS − 4276B Version
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Figure 14. Input Current vs. Input Voltage,
5.0 V Version
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Figure 16. Dropout Voltage  vs.
Output Current
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Input Voltage
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Output Current (High Load)

Figure 19. Current Consumption vs. 
Output Current (Low Load)

VI = 13.5 V
TJ = 25°C



NCV4276B

http://onsemi.com
9

TYPICAL PERFORMANCE CHARACTERISTICS − Adjustable Version
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Figure 23. High Voltage Behavior, 
Adjustable Version
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TYPICAL PERFORMANCE CHARACTERISTICS − Adjustable Version
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Regulator Set at 5.0 V, Adjustable Version
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VQ � [(R1 � R2) * Vref] � R2 (eq. 2)
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PD(max) � [VI(max) 	 VQ(min)] IQ(max) �

� VI(max)Iq
(eq. 3)
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Figure 28. Single Output Regulator with Key
Performance Parameters Labeled
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R�JA � R�JC � R�CS � R�SA (eq. 5)
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Table 6. DPAK 5-LEAD THERMAL RC NETWORK MODELS

Drain Copper Area (1 oz thick) 168 mm2 736 mm2 168 mm2 736 mm2

(SPICE Deck Format) Cauer Network Foster Network

168 mm2 736 mm2 Units Tau Tau Units

C_C1 Junction GND 1.00E−06 1.00E−06 W−s/C 1.36E−08 1.361E−08 sec

C_C2 node1 GND 1.00E−05 1.00E−05 W−s/C 7.41E−07 7.411E−07 sec

C_C3 node2 GND 6.00E−05 6.00E−05 W−s/C 1.04E−05 1.029E−05 sec

C_C4 node3 GND 1.00E−04 1.00E−04 W−s/C 3.91E−05 3.737E−05 sec

C_C5 node4 GND 4.36E−04 3.64E−04 W−s/C 1.80E−03 1.376E−03 sec

C_C6 node5 GND 6.77E−02 1.92E−02 W−s/C 3.77E−01 2.851E−02 sec

C_C7 node6 GND 1.51E−01 1.27E−01 W−s/C 3.79E+00 9.475E−01 sec

C_C8 node7 GND 4.80E−01 1.018 W−s/C 2.65E+01 1.173E+01 sec

C_C9 node8 GND 3.740 2.955 W−s/C 8.71E+01 8.59E+01 sec

C_C10 node9 GND 10.322 0.438 W−s/C sec

168 mm2 736 mm2 R’s R’s

R_R1 Junction node1 0.015 0.015 C/W 0.0123 0.0123 C/W

R_R2 node1 node2 0.08 0.08 C/W 0.0585 0.0585 C/W

R_R3 node2 node3 0.4 0.4 C/W 0.0304 0.0287 C/W

R_R4 node3 node4 0.2 0.2 C/W 0.3997 0.3772 C/W

R_R5 node4 node5 2.97519 2.6171 C/W 3.115 2.68 C/W

R_R6 node5 node6 8.2971 1.6778 C/W 3.571 1.38 C/W

R_R7 node6 node7 25.9805 7.4246 C/W 12.851 5.92 C/W

R_R8 node7 node8 46.5192 14.9320 C/W 35.471 7.39 C/W

R_R9 node8 node9 17.7808 19.2560 C/W 46.741 28.94 C/W

R_R10 node9 GND 0.1 0.1758 C/W C/W

NOTE: Bold face items represent the package without the external thermal system.

Junction R1

C1 C2

R2

C3

R3

Cn

Rn

Time constants are not simple RC products. Amplitudes
of mathematical solution are not the resistance values.

Ambient
(thermal ground)

Figure 29. Grounded Capacitor Thermal Network (“Cauer” Ladder)

Junction R1

C1 C2

R2

C3

R3

Cn

Rn

Each rung is exactly characterized by its RC-product
time constant; amplitudes are the resistances.

Ambient
(thermal ground)

Figure 30. Non-Grounded Capacitor Thermal Ladder (“Foster” Ladder)
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Table 7. D2PAK 5-LEAD THERMAL RC NETWORK MODELS

Drain Copper Area (1 oz thick) 241 mm2 788 mm2 241 mm2 788 mm2

(SPICE Deck Format) Cauer Network Foster Network

241 mm2 653 mm2 Units Tau Tau Units

C_C1 Junction GND 1.00E−06 1.00E−06 W−s/C 1.361E−08 1.361E−08 sec

C_C2 node1 GND 1.00E−05 1.00E−05 W−s/C 7.411E−07 7.411E−07 sec

C_C3 node2 GND 6.00E−05 6.00E−05 W−s/C 1.005E−05 1.007E−05 sec

C_C4 node3 GND 1.00E−04 1.00E−04 W−s/C 3.460E−05 3.480E−05 sec

C_C5 node4 GND 2.82E−04 2.87E−04 W−s/C 7.868E−04 8.107E−04 sec

C_C6 node5 GND 5.58E−03 5.95E−03 W−s/C 7.431E−03 7.830E−03 sec

C_C7 node6 GND 4.25E−01 4.61E−01 W−s/C 2.786E+00 2.012E+00 sec

C_C8 node7 GND 9.22E−01 2.05 W−s/C 2.014E+01 2.601E+01 sec

C_C9 node8 GND 1.73 4.88 W−s/C 1.134E+02 1.218E+02 sec

C_C10 node9 GND 7.12 1.31 W−s/C sec

241 mm2 653 mm2 R’s R’s

R_R1 Junction node1 0.015 0.0150 C/W 0.0123 0.0123 C/W

R_R2 node1 node2 0.08 0.0800 C/W 0.0585 0.0585 C/W

R_R3 node2 node3 0.4 0.4000 C/W 0.0257 0.0260 C/W

R_R4 node3 node4 0.2 0.2000 C/W 0.3413 0.3438 C/W

R_R5 node4 node5 1.85638 1.8839 C/W 1.77 1.81 C/W

R_R6 node5 node6 1.23672 1.2272 C/W 1.54 1.52 C/W

R_R7 node6 node7 9.81541 5.3383 C/W 4.13 3.46 C/W

R_R8 node7 node8 33.1868 18.9591 C/W 6.27 5.03 C/W

R_R9 node8 node9 27.0263 13.3369 C/W 60.80 29.30 C/W

R_R10 node9 GND 1.13944 0.1191 C/W C/W

NOTE: Bold face items represent the package without the external thermal system.

ù�(Cauer�M(��6�EÈ�8GH��M
	G6mÇ('Ø%6.�Ñ+�i	mÇstÇ�
%6�º(�ô��&�Ç�%6'�I�p:%&
ù~�Foster�M��ú�	0�(�)Z�	�(
Áû�Å6�Cauer�M(G6�-�L��I	(
EH:%&Foster�M�R�	�'ü�æ�(Ýý
���º����ö;a�%&Cauer�M��M{

#���{@A�þ�a�
��
�æ(R"�p
6	(4��Foster�M�z	Ì(¾�����E
þ�a(��Åÿ�>����{������r�)
�
��
0H�æ(R"�p:%&
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n
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Figure 31. �JA vs. Copper Spreader Area,
DPAK 5-Lead

Figure 32. �JA vs. Copper Spreader Area,
D2PAK 5-Lead
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Figure 33. Single-Pulse Heating Curves, DPAK 5-Lead
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Figure 34. Single-Pulse Heating Curves, D2PAK 5-Lead
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Figure 35. Duty Cycle for 1� Spreader Boards, DPAK 5-Lead
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Figure 36. Duty Cycle for 1� Spreader Boards, D2PAK 5-Lead

Table 8. ORDERING INFORMATION

Device Output Voltage Accuracy Output Voltage Package Shipping†

NCV4276BDT33RKG

2%

3.3 V

DPAK, 5-Pin
(Pb-Free)

2,500 / Tape & Reel

NCV4276BDS33R4G D2PAK, 5-Pin
(Pb-Free)

800 / Tape & Reel

NCV4276BDT50RKG

5.0 V

DPAK, 5-Pin
(Pb-Free)

2,500 / Tape & Reel

NCV4276BDS50R4G D2PAK, 5-Pin
(Pb-Free)

800 / Tape & Reel

NCV4276BDTADJRKG

Adjustable

DPAK, 5-Pin
(Pb-Free)

2,500 / Tape & Reel

NCV4276BDSADJR4G D2PAK, 5-Pin
(Pb-Free)

800 / Tape & Reel

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