
Any and all SANYO 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 SANYO representative nearest you before using
any SANYO products described or contained herein in such applications.

SANYO 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 SANYO products described or contained
herein.

NPN Epitaxial Planar Silicon Composite Transistor

VCO OSC Circuit Applications

Ordering number:ENN6179
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Specifications
Absolute Maximum Ratings at Ta = 25˚C

Package Dimensions
unit:mm

2160

[FH203]

Features
 · Composite type with a buffer transistor (2SC5245)

and a oscillator transistors (2SC5415) contained in
the currently provided MCP package as a VCO
oscillator, improving the mounting efficiency greatly.

 · The FH203 is formed with two chips, being equiva-
lent to the 2SC5245 and 2SC5415, placed in one
package.

 · Optimal for use in UHF band oscillator circuit.

˚C

˚C

1 : Collector1
2 : Emitter1
3 : Collector2
4 : Base2
5 : Emitter2
6 : Base1
SANYO : MCP6
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Electrical Characteristics at Ta = 25˚C

Marking : 203

Electrical Connection
B2B1

Tr1
Tr2

E2

C1 E1 C2
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S Parameters (Common emitter) [Tr1]
VCE=5V, IC=5mA, ZO=50Ω

VCE=5V, IC=10mA, ZO=50Ω

VCE=2V, IC=3mA, ZO=50Ω

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

002 367.0 5.73– 629.11 9.641 630.0 7.07 298.0 1.91–

004 095.0 4.56– 202.9 3.421 850.0 9.06 047.0 1.92–

006 654.0 5.58– 371.7 4.901 370.0 4.75 136.0 7.33–

008 473.0 0.201– 347.5 7.89 680.0 7.65 665.0 8.53–

0001 323.0 0.511– 587.4 5.09 890.0 7.65 825.0 2.73–

0021 882.0 5.721– 501.4 6.38 011.0 2.75 505.0 4.83–

0041 462.0 7.731– 995.3 5.77 321.0 7.75 884.0 6.93–

0061 842.0 4.741– 312.3 3.17 631.0 6.75 674.0 2.14–

0081 932.0 9.651– 509.2 4.66 051.0 6.75 664.0 3.34–

0002 532.0 7.561– 156.2 3.16 561.0 2.75 264.0 4.54–

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

002 506.0 6.25– 453.61 2.631 130.0 5.76 408.0 9.32–

004 714.0 6.48– 110.11 3.311 840.0 4.26 226.0 5.03–

006 913.0 3.601– 620.8 5.001 260.0 2.26 335.0 0.23–

008 662.0 6.421– 052.6 3.19 670.0 4.36 194.0 4.23–

0001 832.0 5.631– 511.5 7.48 090.0 3.46 964.0 2.33–

0021 522.0 9.841– 633.4 8.87 401.0 4.46 854.0 6.43–

0041 512.0 3.851– 318.3 4.37 911.0 5.46 944.0 8.53–

0061 312.0 3.761– 563.3 1.86 531.0 8.36 344.0 7.73–

0081 212.0 6.571– 030.3 5.36 051.0 1.36 634.0 6.93–

0002 612.0 5.771– 457.2 9.85 661.0 5.26 834.0 9.14–

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

002 248.0 7.03– 194.8 0.351 440.0 5.27 139.0 1.71–

004 407.0 3.65– 161.7 9.131 570.0 9.06 808.0 8.82–

006 975.0 1.67– 978.5 3.611 590.0 1.45 696.0 2.63–

008 084.0 1.39– 288.4 2.401 901.0 0.15 516.0 6.04–

0001 714.0 3.601– 451.4 0.59 121.0 3.94 465.0 5.34–

0021 673.0 6.911– 795.3 1.78 231.0 7.84 625.0 8.54–

0041 343.0 2.031– 212.3 2.08 341.0 6.84 964.0 5.74–

0061 913.0 5.041– 578.2 4.37 451.0 7.84 574.0 6.94–

0081 303.0 0.051– 406.2 7.76 661.0 6.84 164.0 6.15–

0002 892.0 0.061– 383.2 1.26 971.0 9.84 154.0 9.25–

VCE=1V, IC=1mA, ZO=50Ω

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

002 549.0 9.81– 692.3 5.261 450.0 2.77 089.0 0.11–

004 488.0 3.73– 602.3 9.541 201.0 9.56 439.0 5.02–

006 018.0 6.35– 249.2 2.131 931.0 3.65 078.0 0.92–

008 827.0 4.96– 117.2 8.711 661.0 6.84 118.0 5.53–

0001 766.0 5.28– 944.2 0.701 781.0 5.24 367.0 9.04–

0021 506.0 8.59– 252.2 9.69 991.0 3.73 517.0 7.54–

0041 165.0 1.601– 160.2 1.88 702.0 5.33 376.0 4.94–

0061 815.0 2.711– 909.1 5.97 212.0 6.03 836.0 4.35–

0081 294.0 5.721– 667.1 2.27 512.0 6.82 116.0 5.65–

0002 564.0 9.731– 856.1 2.56 712.0 6.72 295.0 9.95–
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S Parameters (Common emitter) [Tr2]
VCE=2V, IC=5mA, ZO=50Ω

[Tr2]
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)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 948.0 1.04– 759.9 0.151 930.0 0.76 788.0 9.22–

002 277.0 0.47– 619.8 5.131 160.0 0.15 117.0 9.63–

004 076.0 2.021– 552.6 5.701 970.0 3.93 305.0 1.74–

006 626.0 2.541– 647.4 7.29 580.0 6.83 424.0 5.94–

008 416.0 6.851– 256.3 9.38 390.0 6.93 963.0 6.25–

0001 806.0 4.861– 100.3 2.67 990.0 3.24 543.0 5.55–

0021 706.0 8.571– 815.2 4.96 701.0 9.44 233.0 8.85–

0041 806.0 5.871 581.2 5.36 611.0 5.74 923.0 4.26–

0061 606.0 4.271 119.1 9.75 421.0 7.94 523.0 7.66–

0081 506.0 5.761 717.1 0.35 731.0 8.25 133.0 7.07–

0002 506.0 6.261 085.1 3.84 251.0 0.55 543.0 5.47–

VCE=2V, IC=10mA, ZO=50Ω

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 347.0 3.75– 461.71 7.241 430.0 5.06 797.0 6.23–

002 556.0 5.99– 164.31 8.021 940.0 5.84 075.0 8.84–

004 985.0 3.041– 090.8 0.001 160.0 8.44 363.0 8.85–

006 275.0 3.851– 266.5 7.88 370.0 1.84 982.0 2.16–

008 965.0 0.961– 113.4 5.18 580.0 2.15 052.0 7.36–

0001 765.0 5.671– 605.3 9.47 890.0 1.45 332.0 5.66–

0021 865.0 4.771 549.2 9.86 111.0 8.55 522.0 7.96–

0041 665.0 3.271 165.2 6.36 521.0 8.65 322.0 3.37–

0061 765.0 2.761 552.2 7.85 041.0 9.75 422.0 7.77–

0081 765.0 1.361 820.2 4.45 551.0 6.85 822.0 4.18–

0002 965.0 0.951 848.1 8.94 171.0 0.85 632.0 0.58–
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VCE=2V, IC=30mA, ZO=50Ω

VCE=5V, IC=5mA, ZO=50Ω

S Parameters (Common emitter) [Tr2]
VCE=2V, IC=20mA, ZO=50Ω

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 526.0 7.48– 395.42 0.231 820.0 0.65 586.0 4.34–

002 675.0 3.521– 662.61 2.111 930.0 5.94 244.0 3.95–

004 455.0 3.551– 969.8 8.49 250.0 2.25 562.0 5.86–

006 155.0 4.861– 711.6 7.58 760.0 3.75 502.0 0.27–

008 255.0 6.671– 236.4 5.97 380.0 1.06 971.0 9.47–

0001 155.0 4.771 257.3 6.37 890.0 1.26 961.0 2.87–

0021 355.0 4.271 341.3 2.86 511.0 6.26 461.0 7.18–

0041 355.0 9.761 527.2 3.36 231.0 1.26 561.0 1.58–

0061 455.0 7.361 014.2 7.85 841.0 9.16 861.0 7.98–

0081 555.0 9.951 961.2 6.45 661.0 3.16 471.0 8.29–

0002 655.0 2.651 279.1 2.05 381.0 1.06 081.0 5.69–

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 785.0 4.501– 899.52 3.421 620.0 7.35 706.0 2.84–

002 275.0 6.931– 480.61 4.601 430.0 7.05 373.0 2.26–

004 465.0 6.261– 796.8 1.29 840.0 4.65 422.0 1.96–

006 365.0 3.371– 919.5 8.38 460.0 5.16 671.0 2.27–

008 465.0 6.971 394.4 9.77 180.0 5.36 751.0 6.47–

0001 665.0 2.471 036.3 2.27 790.0 2.56 151.0 0.87–

0021 865.0 7.961 540.3 9.66 511.0 2.56 151.0 8.18–

0041 765.0 7.561 536.2 2.26 231.0 7.46 451.0 5.58–

0061 965.0 6.161 233.2 6.75 051.0 1.46 851.0 1.09–

0081 865.0 1.851 001.2 4.35 861.0 0.36 561.0 5.39–

0002 075.0 5.451 609.1 3.94 781.0 8.16 171.0 7.79–

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 868.0 6.53– 234.01 9.251 030.0 8.86 719.0 7.61–

002 777.0 9.86– 179.8 0.531 940.0 9.35 777.0 4.72–

004 866.0 6.311– 319.6 9.901 460.0 4.24 595.0 1.53–

006 626.0 4.731– 720.5 9.59 170.0 1.04 105.0 4.73–

008 006.0 7.351– 388.3 8.68 870.0 7.14 064.0 9.83–

0001 885.0 5.461– 822.3 7.87 380.0 0.54 344.0 0.14–

0021 585.0 6.271– 577.2 8.17 090.0 0.05 244.0 4.34–

0041 185.0 1.971– 704.2 0.66 790.0 0.35 534.0 5.64–

0061 185.0 8.471 431.2 5.06 601.0 1.65 034.0 1.05–

0081 185.0 8.961 419.1 5.55 811.0 1.95 334.0 8.35–

0002 785.0 2.561 147.1 7.05 031.0 9.06 334.0 6.75–
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S Parameters (Common emitter) [Tr2]
VCE=5V, IC=10mA, ZO=50Ω

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 267.0 3.05– 306.71 9.541 720.0 2.46 648.0 5.42–

002 466.0 3.98– 751.41 8.421 040.0 5.25 746.0 3.63–

004 375.0 9.131– 568.8 9.201 350.0 4.74 354.0 5.14–

006 445.0 3.251– 642.6 1.19 260.0 9.94 183.0 8.14–

008 735.0 1.461– 387.4 6.38 270.0 9.35 943.0 5.24–

0001 335.0 3.271– 019.3 9.67 280.0 9.65 433.0 1.44–

0021 635.0 7.871– 292.3 1.17 590.0 6.95 723.0 5.64–

0041 335.0 7.571 348.2 8.56 701.0 1.16 223.0 3.94–

0061 535.0 4.071 015.2 0.16 911.0 0.26 423.0 9.25–

0081 535.0 1.661 452.2 3.65 431.0 2.36 623.0 3.65–

0002 735.0 7.161 340.2 8.15 841.0 4.36 033.0 0.06–

VCE=5V, IC=30mA, ZO=50Ω

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 985.0 0.48– 885.92 2.131 120.0 1.95 996.0 5.53–

002 035.0 9.321– 698.81 2.111 030.0 4.35 174.0 4.44–

004 605.0 8.351– 913.01 1.59 240.0 1.85 813.0 4.44–

006 205.0 0.761– 210.7 5.68 550.0 7.26 072.0 2.34–

008 205.0 2.571– 013.5 4.08 070.0 3.56 252.0 5.34–

0001 305.0 6.871 303.4 7.47 480.0 7.66 442.0 3.54–

0021 505.0 7.371 206.3 5.96 001.0 2.76 142.0 1.84–

0041 505.0 3.961 711.3 8.46 411.0 1.76 342.0 2.15–

0061 705.0 2.561 357.2 3.06 031.0 0.76 342.0 2.55–

0081 805.0 5.161 974.2 3.65 641.0 5.66 842.0 6.85–

0002 015.0 9.751 542.2 0.25 361.0 7.56 152.0 6.26–

VCE=5V, IC=50mA, ZO=50Ω

)zHM(qerF S| 11 | ∠ S 11 S| 12 | ∠ S 12 S| 21 | ∠ S 21 S| 22 | ∠ S 22

001 965.0 2.901– 968.72 4.221 910.0 8.35 306.0 3.53–

002 855.0 4.241– 434.61 1.501 520.0 5.25 614.0 5.73–

004 455.0 6.461– 086.8 6.19 730.0 7.06 123.0 0.43–

006 655.0 9.471– 598.5 7.38 050.0 4.66 592.0 0.43–

008 755.0 4.871 564.4 0.87 560.0 3.96 682.0 2.63–

0001 955.0 3.371 616.3 4.27 970.0 3.07 282.0 6.93–

0021 065.0 0.961 230.3 4.76 690.0 0.17 382.0 5.34–

0041 065.0 9.461 726.2 5.26 111.0 9.07 382.0 4.74–

0061 065.0 2.161 913.2 0.85 721.0 6.07 582.0 3.25–

0081 165.0 8.751 780.2 7.35 441.0 3.07 982.0 4.65–

0002 365.0 2.451 009.1 5.94 161.0 4.96 392.0 1.16–



Specifications of any and all SANYO 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.

SANYO Electric 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.

In the event that any or al l  SANYO 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 expor ted without obtaining the expor t l icense from the authorit ies
concerned in accordance with the above law.

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 SANYO Electric Co. , Ltd. 

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 SANYO product that you intend to use.

Information (including circuit diagrams and circuit parameters) herein is for example only ; it is not
guaranteed for volume production. SANYO 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.

This catalog provides information as of November, 1999. Specifications and information herein are subject 

to change without notice.
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