To all our customers

Regarding the change of names mentioned in the document, such as Hitachi
Electric and Hitachi XX, to Renesas Technology Corp.

The semiconductor operations of Mitsubishi Electric and Hitachi were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMSs etc.)
Accordingly, although Hitachi, Hitachi, Ltd., Hitachi Semiconductors, and other Hitachi brand

names are mentioned in the document, these names have in fact all been changed to Renesas
Technology Corp. Thank you for your understanding. Except for our corporate trademark, logo and
corporate statement, no changes whatsoever have been made to the contents of the document, anc
these changes do not constitute any alteration to the contents of the document itself.

Renesas Technology Home Page: http://www.renesas.com

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and morereliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may |lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as a reference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, agorithms, or
circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or all of the information contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate al information as a total system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for use in adevice
or system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of aproduct contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is necessary to reprint or reproduce in
whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under alicense from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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Features

e High gain bandwidth product
f,=20 GHz typ.
e High power gain and low noise figure;
PG =17.5dB typ.,, NF=1.8 dB typ. atf= 1.8 GHz

Outline

CMPAK-4

4 1. Emitter
2. Collector
3. Emitter
4, Base

Note: Marking is “WJ—*.
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Absolute Maximum Ratings

(Ta=25°C)

ltem Symbol Ratings Unit

Collector to base voltage Vo 12 Vv

Collector to emitter voltage Vieo 4.0 \%

Emitter to base voltage Vo 1.5 \

Collector current le 12 mA

Collector power dissipation Pc 50 mwW

Junction temperature Tj 150 °C

Storage temperature Tstg —55 to +150 °C

Electrical Characteristics

(Ta=25°C)

Item Symbol Min Typ Max Unit Test conditions

Collector cutoff current leso — — 1 pA V=12V, =0

Collector cutoff current leeo — — 1 HA V=4V, R =0

Emitter cutoff current leso — — 10 pA Vi=15V,1,=0

DC current transfer ratio h. 70 110 150 — Ve=2V, ;=10 mA

Collector output capacitance (O — 0.16 04 pF Vie=2V,1.=0,f=1MHz

Gain bandwidth product f, 16 20 — GHz V,=2V,|,=10mA
f=2GHz

Power gain PG 13 175 — dB Vee=2V, ;=10 mA,
f=1.8 GHz

Noise figure NF — 1.8 2.4 dB Ve=2V, |, =3mA,
f=1.8 GHz

Rev.1,Nov. 2002, page 2 of 11
RENESAS



2SC5894

PC (mW)

Collector Power Dissipation

Ic (MA)

Collector Current

-
o
o

50

50

40

30

20

10

0

Collector Power Dissipation Curve

\\
\\
AN
N
50 100 150 200

Ambient Temperature  Ta (°C)

Typical Transfer Characteristics

Veg=2V

-/

0.2 0.4 0.6 0.8 1

Base to Emitter Voltage  Vgg (V)

Typical Output Characteristics

200 pA
20 180 1A [ —
/ 160 uA
< 140 pA
E 15 e
e 120pA |
100 uA
..qc_; W L
= 10
S 80 u‘A —
§ 60 p;A
é 5 40 A
o 1
(@] Ig =20 uA
0 1 2 3 4
Collector to Emitter Voltage Vg (V)
DC Current Transfer Ratio vs.
Collector Current
200 V e
u cE=2
[T
<
© 150
T
o
5
é 100
[ N,
£ N
o
5 50
(@)
(@)
)]
0

1 2 5 10 20

50 100

Collector Current I (mA)

Rev.1, Nov. 2002, page 3 of 11

RENESAS




2SC589%4
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Sp¢ Parameter |S,,|? (dB)

Noise Figure NF (dB)
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S44 Parameter vs. Frequency

Condition: Veg=2V, Zo=50 Q
100 to 2900 MHz (200 MHz Step)
@—— (lc=10mA)

S1o Parameter vs. Frequency
90° Scale: 0.02 / div.

Condition: Veg=2V, Zo=50 Q
100 to 2900 MHz (200 MHz Step)
©—o ( lC =10 mA)

S,4 Parameter vs. Frequency
90° Scale: 10/ div.

-90°
Condition: Vee=2V, Zo =50 Q
100 to 2900 MHz (200 MHz Step)
©—o ( IC =10 mA)

S, Parameter vs. Frequency

Condition: Vcg=2V, Zo=50 Q
100 to 2900 MHz (200 MHz Step)
©@——o (lc=10mA)
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S Parameter

(V=2 V,I,=3mA, Z,=50 Q)

s11 s21 s12 s22

f(MHz) — “yaG ANG MAG ANG MAG ANG MAG ANG
100 0890 45 9.05 1755 00030 _ 85.7 0992 20

200 0892 92 8.88 1711 0.0064  89.8 0994 45

300 0910 139 8.84 1665  0.0105  91.0 0991 67

400 0885  -18.7 8.69 1621 0.0139 905 0984  -94

500 0876 236 8.57 157.8 00185  87.8 0978  -12.0
600 0.857 285 8.45 1534  0.0231 844 0966  -146
700 0838  -336 8.46 1492 00271 810 0953 172
800 0.825  -383 8.13 1450 00316  77.6 0935 195
900 0.801  -430 7.93 1411 00355 734 0914 218
1000 0776 475 7.56 137.4 00392  70.9 0895 236
1100 0793 520 7.27 1332 0.0432 665 0872 259
1200 0728 568 7.35 129.9  0.0459 635 0.849 280
1300 0700 613 7.5 1264 00487 605 0827 299
1400 0674 656 6.94 1231 00510  57.0 0.804 314
1500 0649 697 6.73 1200 00531 545 0783 330
1600 0624 740 6.54 1170 00555 525 0.763 346
1700 0598  -78.1 6.34 1139 00576  50.7 0741 359
1800 0567  -82.7 6.22 111.0 00581 486 0719 373
1900 0554 867 6.00 107.8 00610 458 0609  -384
2000 0526  -89.8 5.81 1062 0.0613 449 0685 396
2100 0501  -953 5.67 1025 00624 424 0660  -405
2200 0487  97.3 5.33 1014 00642 406 0657 413
2300 0471 1025 532 98.0 0.0646 395 0629 424
2400 0455 1065 517 95.6 0.0658  38.0 0615 434
2500 0434 1113 508 93.1 0.0663  36.1 0596 444
2600 0.424 1141 487 915 0.0666 352 0590  -452
2700 0405 1193 479 88.7 0.0665  35.1 0572 -46.0
2800 0396 1219 463 87.6 0.0677  33.4 0567  -47.1
2900 0385 1277 456 84.3 0.0685  32.2 0547 475
3000 0374 1326 449 81.6 0.0677  31.1 0530  -48.1
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(V,=2V,I.=5mA, Z,=50 Q)

s11 s21 s12 s22

f(MHz) — “yaG ANG MAG ANG MAG ANG MAG ANG
100 0831 58 1333 1742 00032 855 0988 24

200 0835 119 1312 1686  0.0065  90.4 0989 54

300 0.844 180 13.04 1629 00101  89.2 0985 82

400 0821 242 1270 1574 00133 886 0974 114
500 0.804 304 12.41 1520 00174 844 0962 145
600 0779 367 1207 1467 00216 814 0944 176
700 0747 427 1179 1418 00253  77.7 0921 205
800 0727 487 1127 1368 00291 739 0.894  -231
900 0695 544 1082 1324 00319 695 0.865 255
1000 0666  -59.9 1026 1280 00350  67.6 0.838 274
1100 0661 648 9.78 1238 00383 628 0.808 296
1200 0601 704 9.57 1203 0.0399  60.6 0778 315
1300 0570 755 9.16 1167 00421 578 0753 -33.1
1400 0542 803 8.78 1134 00439 553 0726  -34.4
1500 0516 -850 8.40 1103 0.0454 533 0702 357
1600 0491 896 8.06 107.4 00476 525 0680  -36.8
1700 0466  -94.2 7.74 1045  0.0489 501 0658 378
1800 0440  -99.2 7.48 1017 00492 491 0636 387
1900 0423 1037 747 98.9 0.0509  46.8 0616 395
2000 0403 1076 688 97.2 0.0521  46.0 0603  -404
2100 0383  -1134 665 93.9 0.0522 438 0580  -408
2200 0373 1162  6.30 92.6 0.0539 429 0575 415
2300 0358 1215  6.18 89.8 0.0543 425 0553  -42.2
2400 0347 1259 597 87.7 0.0554  40.9 0540  -42.8
2500 0333 1312 581 85.5 0.0557  40.7 0524 435
2600 0326 1346 557 83.9 0.0558  40.4 0519 -44.0
2700 0314 1402 543 815 0.0579  39.8 0505  -446
2800 0311 1433 524 80.3 0.0586  38.4 0500  -454
2900 0304 1490 512 77.6 0.0593  38.0 0.484 456
3000 0301  -1538  5.00 75.4 0.0585  37.0 0471 -46.1
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(V,=2V,I.=10mA, Z, =50 Q)

s11 s21 s12 s22
f(MHz) — “yaG ANG MAG ANG MAG ANG MAG ANG
100 0730 -84 2044 1720 00032 933 0978 -30
200 0728 -17.0 20.06 1643 00060  87.1 0977 68
300 0722 255 19.61 1567  0.0090 885 0967 104
400 0604  -342 1878 1494 00123  86.4 0046 144
500 0666 426 1790 1425 00158  79.7 0922 182
600 0630 508 1693 1360 00191 77.0 0888 216
700 0590 585 1594 1304 00219 733 0.853 245
800 0559 658 1495 1249 00250  70.9 0815  27.0
900 0523 725 1398 1202 00271  66.4 0776 -29.2
1000 0491 792 1306 1158 00294 653 0742 307
1100 0472 848 1225 1118 00310 620 0709 325
1200 0430 914 1157 1084 00331  60.2 0678  -335
1300 0403 -97.2 1090 1052 00337 586 0651  -345
1400 0381 1029 1029 1022 00359  56.6 0627  -352
1500 0360 1082 973 99.4 0.0365  55.4 0604 359
1600 0342 137  9.22 96.8 0.0386 552 0585  -365
1700 0325 1190 877 94.3 0.0400 536 0566  -36.9
1800 0309  -1248 836 91.9 0.0404 535 0549 373
1900 0209 1300  7.97 89.6 0.0423 518 0533 376
2000 0289  -1349 7.6 87.8 0.0437 524 0522  -38.0
2100 0279 1409  7.28 85.3 0.0439  50.0 0505  -38.2
2200 0274 1447 695 83.7 0.0451  50.0 0498 386
2300 0268 1501 6.72 81.7 0.0464 492 0484 -390
2400 0264 1548  6.46 79.8 0.0478 489 0475 395
2500 0262 1600  6.23 77.9 0.0483 485 0.464 398
2600 0260  -1639  6.00 76.4 0.0494 479 0.458  -40.2
2700 0258 1692  5.80 745 0.0510 486 0.449 406
2800 0259 1726 560 734 0.0516  47.4 0.445 411
2900 0261 1772 543 714 0.0525  47.0 0434 415
3000 0263 1788 5.27 69.3 0.0533  46.4 0427 M8
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Package Dimensions
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As of July, 2002
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Disclaimer

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s patent,
copyright, trademark, or other intellectual property rights for information contained in this document.
Hitachi bears no responsibility for problems that may arise with third party’s rights, including
intellectual property rights, in connection with use of the information contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you have
received the latest product standards or specifications before final design, purchase or use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability. However,
contact Hitachi’s sales office before using the product in an application that demands especially high
quality and reliability or where its failure or malfunction may directly threaten human life or cause risk
of bodily injury, such as aerospace, aeronautics, nuclear power, combustion control, transportation,
traffic, safety equipment or medical equipment for life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi particularly
for maximum rating, operating supply voltage range, heat radiation characteristics, installation
conditions and other characteristics. Hitachi bears no responsibility for failure or damage when used
beyond the guaranteed ranges. Even within the guaranteed ranges, consider normally foreseeable
failure rates or failure modes in semiconductor devices and employ systemic measures such as fail-
safes, so that the equipment incorporating Hitachi product does not cause bodily injury, fire or other
consequential damage due to operation of the Hitachi product.

5. This product is not designed to be radiation resistant.

No one is permitted to reproduce or duplicate, in any form, the whole or part of this document without
written approval from Hitachi.

7. Contact Hitachi’s sales office for any questions regarding this document or Hitachi semiconductor
products.

Sales Offices

HITACHI

Hitachi, Ltd.

Semiconductor & Integrated Circuits

Nippon Bldg., 2-6-2, Ohte-machi, Chiyoda-ku, Tokyo 100-0004, Japan
Tel: (03) 3270-2111 Fax: (03) 3270-5109

URL http://www.hitachisemiconductor.com/

For further information write to:

Hitachi Semiconductor  Hitachi Europe Ltd. Hitachi Asia Ltd. Hitachi Asia (Hong Kong) Ltd.
(America) Inc. Electronic Components Group Hitachi Tower Group Il (Electronic Components)
179 East Tasman Drive  Whitebrook Park 16 Collyer Quay #20-00 7/F., North Tower
San Jose,CA 95134 Lower Cookham Road Singapore 049318 World Finance Centre,
Tel: <1> (408) 433-1990 Maidenhead Tel : <65>-6538-6533/6538-8577 Harbour City, Canton Road
Fax: <1>(408) 433-0223 Berkshire SL6 8YA, United Kingdom Fax : <65>-6538-6933/6538-3877 Tsim Sha Tsui, Kowloon Hong Kong
Tel: <44> (1628) 585000 URL : http://semiconductor.hitachi.com.sg Tel : <852>-2735-9218
Fax: <44> (1628) 778322 Fax : <852>-2730-0281
) o URL : http://semiconductor.hitachi.com.hk
Hitachi Europe GmbH Hitachi Asia Ltd.
Electronic Components Group (Taipei Branch Office)
Dornacher Str 3 4/F, No. 167, Tun Hwa North Road
D-85622 Feldkirchen Hung-Kuo Building
Postfach 201, D-85619 Feldkirchen ~ Taipei (105), Taiwan
Germany Tel : <886>-(2)-2718-3666
Tel: <49> (89) 9 9180-0 Fax : <886>-(2)-2718-8180

Fax: <49> (89) 9 29 30 00 Telex : 23222 HAS-TP
URL : http://semiconductor.hitachi.com.tw

Copyright © Hitachi, Ltd., 2002. All rights reserved. Printed in Japan.
Colophon 7.0
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COMPOMENTS FOR ALL

Littlediode supplies new, hard to find or obsolete
el ectronic components and semiconductors all over
the world.

With over two million different components listed
you are sureto find the part you need.

Fedl freeto visit ustoday at our online store:

LittleDiode.com

L ooking forward to providing you with the best
possible service.

email: info@littlediode.com « LittleDiode.com
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