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NPN Plastic-Encapsulate Transistors

Features
® High Current Gain Bandwidth Product

® These Devices are Pb-Free and are RoHS Compliant

Maximum Ratings (Ta=25°C unless otherwise noted)

Symbol Parameter

Value

Unit

VcBo Collector-Base Voltage

100

Vceo Collector-Emitter Voltage

100

VEBO Emitter-Base Voltage

5

lc Collector Current

6

Po Total Device Dissipation

65

Reic Thermal Resistance, Junction to Case

1.92

°C/W

T, Tstg Operation Junction and Storage Temperature Range

-65~+150

°C

Electrical Characteristics(Ta=25°C unless otherwise specified)

1.BASE
2.COLLECTOR
3.EMITTER

TO-220C
c

Characteristic

Symbol

Min

Max

Unit

Collector-Emitter Sustaining Voltage (Note 1)
(IC =30 mAdc, Ig = 0)

VCEO(sus)

100

Vdc

Collector Cutoff Current
(VCE =60 Vvdc, Ig =0)

Iceo

0.7

mAdc

Collector Cutoff Current
(Vce = 100 Vdc, Vgg = 0)

Ices

400

uAdc

Emitter Cutoff Current
(VBE =5.0 Vdc, Ic= O)

leBO

1.0

mAdc

DC Current Gain (Note 1)
(Ic =0.3 Adc, Vg = 4.0 Vdc)
(Ic = 3.0 Adc, Vcg = 4.0 Vdc)

hre

30

Collector-Emitter Saturation Voltage (Note 1)
(Ic =6.0 Adc, Ig = 1.0 Adc)

VCE(sat)

1.5

Vdc

Base—Emitter On Voltage (Note 1)
(Ic = 6.0 Adc, Vg = 4.0 Vdc)

VBE(on)

2.0

Vdc

Current-Gain - Bandwidth Product (Note 2)
(Ic =500 mAdc, Vcg = 10 Vdc, figgt = 1.0 MHZ)

fr

3.0

MHz

Small-Signal Current Gain
(lc =0.5Adc, Vcg =10 Vdc, f = 1.0 kHz)

hre

20

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.

1. Pulse Test: Pulsewidth < 300 us, Duty Cycle < 2.0%.
2. fr=hie  fiest
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Typical Characteristics
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Figure 4. Thermal Response
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There are two limitations on the power handling abidfty
a transistor: average junction temperature and second
breakdown. Safe operating area curves indicate Vcg
limits of the transistor that must be observed for reliable
operationj.e., the transistor must not be subjected to greater
dissipation than the curves indicate.

The data of Figure 5 is based oppk) = 150°C: Tc is
variabledepending on conditions. Second breakdown pulse
limits are valid for duty cycles to 10% providedgk)
< 150C, Ty(pk)may be calculated from the data in Figure 4.
At high case temperatures, thermal limitations will reduce
the power that can be handled to values less than the
limitationsimposed by second breakdown.
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Package Information
TO-220C

D1

b2

1

L
HT

H_A2

COMMON DIMENSIONS

SYMBOL| MIN NOM | MAX | MIN NOM | MAX
A 4. 40 4.57 | 4.70 [0.173 [0.180 [0.185
Al 1.27 1.30 | 1.33 ]0.050 |0.051 |[0.052
A2 2.35 2.40 | 2.50 [0.093 [0.094 [0.098
b 0.77 0.80 | 0.90 [0.030 |0.031 |0.035
b2 1.17 1.27 | 1.36 ]0.046 |0.050 |0.054
C 0.48 0.50 [ 0.56 [0.019 [0.020 [0.022
D 15.40 [ 15.60 [15.80 [0.606 [0.614 [0.622
D1 9.00 9.10 [ 9.20 [0.354 [0.358 [0.362
DEP [ 0.05 0.10 [ 0.20 [0.002 |0.004 [0.008
E 9.80 |10.00 |10.20 ]0.386 |0.394 |0.402
El - 8.70 - - 0.343 -
E2 9.80 |10.00 |10.20 |0.386 |0.394 |0.402
e 2.54 BSC 0.100 BSC
el 5.08 BSC 0.200 BSC
H1 6. 40 6.50 | 6.60 252 10.256 |0.260
L 12.75 [13.50 [13.65 .502 |0.531 |0.537
L1 - 3.10] 3.30 - 0.122 ] 0.130
L2 2.50 REF 0.098 REF
P | 3.50 3.60 [ 3.63 [0.138 [0.142 [0.143
P1 | 3.50 3.60 [ 3.63 [0.138 [0.142 [0.143
Q 2.73 2.80 [ 2.87 [0.107 [0.110 [0.113
01 5° 7° 9° 5° 7° 9°
02 1° 3° 5° 1° 5°
03 1° 3° 5° 1° 5°
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Attention

m Any and all HUA XUAN YANG ELECTRONICS products described or contained herein do not have specifications that can handle
applications that require extremely high levels of reliability, such as life-support systems, aircraft's control systems, or other applications
whose failure can be reasonably expected to result in serious physical and/or material damage. Consult with your HUA XUAN YANG
ELECTRONICS representative nearest you before using any HUA XUAN YANG ELECTRONICS products described or contained herein

in such applications.

= HUA XUAN YANG ELECTRONICS assumes no responsibility for equipment failures that result from using products at values that
exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products

specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein.

m Specifications of any and all HUA XUAN YANG ELECTRONICS products described or contained herein stipulate the performance,
characteristics, and functions of the described products in the independent state, and are not guarantees of the performance,
characteristics, and functions of the described products as mounted in the customer’s products or equipment. To verify symptoms and
states that cannot be evaluated in an independent device, the customer should always evaluate and test devices mounted in the

customer’s products or equipment.

m HUA XUAN YANG ELECTRONICS CO.,LTD. strives to supply high-quality high-reliability products. However, any and all semiconductor
products fail with some probability. It is possible that these probabilistic failures could

give rise to accidents or events that could endanger human lives, that could give rise to smoke or fire, or that could cause damage to other
property. When designing equipment, adopt safety measures so that these kinds of accidents or events cannot occur. Such measures

include but are not limited to protective circuits and error prevention circuits for safe design, redundant design, and structural design.

m In the event that any or all HUA XUAN YANG ELECTRONICS products(including technical data, services) described or contained herein
are controlled under any of applicable local export control laws and regulations, such products must not be exported without obtaining the

export license from the authorities concerned in accordance with the above law.

m No part of this publication may be reproduced or transmitted in any form or by any means, electronic or mechanical, including
photocopying and recording, or any information storage or retrieval system, or otherwise, without the prior written permission of HUA
XUAN YANG ELECTRONICS CO.,LTD.

m Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not guaranteed for volume production.
HUA XUAN YANG ELECTRONICS believes information herein is accurate and reliable, but no guarantees are made or implied regarding

its use or any infringements of intellectual property rights or other rights of third parties.

= Any and all information described or contained herein are subject to change without notice due to product/technology improvement, etc.

When designing equipment, refer to the "Delivery Specification" for the HUA XUAN YANG ELECTRONICS product that you intend to use.
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