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Figure 1. Power Dissipation vs. Ambient
Temperature (SOD−123) @ TJ = 150�C for Variable

Copper Heat Spreader

PD max @ 85�C

500 mm2 2 oz Cu 241 mW

500 mm2 1 oz Cu 228 mW

300 mm2 2 oz Cu 189 mW

300 mm2 1 oz Cu 182 mW

100 mm2 2 oz Cu 117 mW

100 mm2 1 oz Cu 108 mW

Figure 2. SOD−123 NSI14030T1G �JA and PD vs. Cu Area
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Figure 3. Power Dissipation vs. Ambient
Temperature (SOT−223) @ TJ = 150�C
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PD max @ 85�C

500 mm2 2 oz Cu 722 mW

300 mm2 2 oz Cu 676 mW

500 mm2 1 oz Cu 631 mW

300 mm2 1 oz Cu 598 mW

100 mm2 2 oz Cu 559 mW

100 mm2 1 oz Cu 494 mW

Figure 4. SOT−223 �JA and PD vs. Cu Area
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Figure 5. Typical SOD−123 30 mA, 300 mm2,
1 oz Cu, In Still Air
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Figure 6. Typical SOT−223 30 mA, 300 mm2,
2 oz Cu, In Still Air
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Figure 7. Ireg(SS) vs. Ireg(P) Testing SOD−123,
300 mm2, 1 oz Cu, In Still Air
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Figure 8. Ireg(SS) vs. Ireg(P) Testing SOT−223,
300 mm2, 2 oz Cu, In Still Air
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Figure 9. Typical SOD−123 30 mA, 300 mm2,
1 oz Cu, In Still Air
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Figure 10. Typical SOT−223 30 mA, 300 mm2,
2 oz Cu, In Still Air
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Figure 12. Typical SOD−123 30 mA, 300 mm2, 1 oz Cu, In Still Air
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Figure 13. Typical SOT−223 30 mA, 300 mm2, 2 oz Cu, In Still Air

R�JA � 360°C/W
Vak = 7.5 V

TA (°C)

I re
g(

S
S

), 
(m

A
)

23
24
25
26
27
28
29
30
31
32
33
34
35
36

−40 −30 −20 −10 0 10 20 30 40 50 60 70 80

Between 25°C & 85°C
−0.059 mA/°C

Est. TJ � 156°C

23
24
25
26
27
28
29
30
31
32
33
34
35
36

−40 −20 0 20 40 60 80 100 120
Est. TJ � 142°C

PD � 174 mW

R�JA � 96°C/W
Vak = 7.5 V

Between 25°C & 85°C
−0.072 mA/°C

Est. TJ � 103°C

PD � 192 mWEst. TJ � 47°C

PD � 225 mW

PD � 268 mW

Between −40°C & 25°C
−0.088 mA/°C

Est. TJ � −14°C

Between −40°C & 25°C
−0.073 mA/°C

Between 85°C & 125°C
−0.061 mA/°C

−30 −10 10 30 130110907050



AND8391/D

http://onsemi.com
7

PWM��89
Figure 14�� !v��¨_n(PWM)�û��.
f�&'�CCR�,-�-.üU1;O:^MG0
12DCýþ����Ireg(SS) ×����ÿ�Ä�	�
%$!E01220%����ÿ�Ä�	���¹0
�!30 mA CCR�<=�TA^25°C�:G$LED.�
);ýþ���6.0 mA$!E012

Figure 14. 

Output

Control
Input

Lead Input

CCR
Anode

CCR
Cathode

100%����ÿ�Ä�	�.�i$y)'�è�
�6�J��abM�����:��6K�	.o
�1;X�^YE012

Figure 15:Figure 16���-v��$aÉ1;�
d§Ç.×
1;�$µF¶012
çp�ûy-^500 HzM�20%����ÿ�Ä�
	��PWM^Figure 11�3í�jgLED$%&'�
�5);<=��SOD−123.%�:&�:;^
300 mm2�@A^1����Cu$%Ð1;R(t)��
Figure 15ï\�90°C/W$!E012&*^¥'�
216 mW × 90°C/W = 19.4°C��d§ÇM12

0.1

1

10

100

1000

0.000001 0.00001 0.0001 0.001 0.01 0.1 1 10 100 1000

PULSE TIME (s)

50% Duty Cycle

20%

10%
5%
2%

1%

Single Pulse

R
(t

) 
(°

C
/W

)

Figure 15. SOD−123 NSI45030T1G PCB Cu Area 300 mm2 PCB Cu thk 1.0 oz
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:0#*

CCR�.`s�����3�� $~q,5)0
12

Heatsink Area ↑

*In general SOD−123 for 3 V < Vak < 10 V, all other variables constant: Ireg(SS) changes < 2 mA (less @ TA > 25°C).
In general SOT−223 for 3 V < Vak < 10 V, all other variables constant: Ireg(SS) changes < 3 mA.

Ireg(SS) ↑

TJ

TA ↑ Vak ↑

NC*↓

↑ ↑↓

Figure 17. 
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SOD−123�=>�!?�0@ABCD

NSI45020T1G�+
(��Ireg(SS) = 20 mA ±15% 
NSI45025T1G�+
(��Ireg(SS) = 25 mA ±15%
NSI45030T1G�+
(��Ireg(SS) = 30 mA ±15%
NSI45020AT1G�+
(��Ireg(SS) = 20 mA ±10%
NSI45025AT1G�+
(��Ireg(SS) = 25 mA ±10%
NSI45030AT1G�+
(��Ireg(SS) = 30 mA ±10%

SOT−223�=>�!?�0@ABCD

NSI45025ZT1G�+
(��Ireg(SS) = 25 mA ±15%
NSI45030ZT1G�+
(��Ireg(SS) = 30 mA ±15%
NSI45025AZT1G�+
(��Ireg(SS) = 25 mA ±10%
NSI45030AZT1G�+
(��Ireg(SS) = 30 mA ±10%
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NSI45030ZT1G, NSI45025AZT1G, NSI45030AZT1G) have patents pending.

LITERATURE FULFILLMENT:
Literature Distribution Center for ON Semiconductor
P.O. Box 5163, Denver, Colorado 80217 USA
Phone: 303−675−2175 or 800−344−3860 Toll Free USA/Canada
Fax: 303−675−2176 or 800−344−3867 Toll Free USA/Canada
Email: orderlit@onsemi.com

ON Semiconductor Website: www.onsemi.com

Order Literature: http://www.onsemi.com/orderlit

For additional information, please contact your local
Sales Representative

http://www.onsemi.com/site/pdf/Patent-Marking.pdf

