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Radio-Frequency Semiconductor Devices

Thank you for using Toshiba’'s semiconductor devices. As you
know, semiconductor products are widely used in both home and
industrial applications. This catalog covers transistors, diodes and
cell packs housed in small packages designed for mobile
communications equipment. For details, please see the individual
technical datasheets.
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Mobile Communications Systems of the World

Analog Digital Analog Digital Analog Digital
Cell [T | Gsm | [cPRs | Cell Cell
mores | [acs] | [ocsioudweoun] s
Cordless | | cT0 | [ pECT | Cordless | 14548 MHz | [ DECT | | 900 MHz | Cordless | |46149MHz| [ 24GHz | | [ ssT |[ 246Hz |
Phones cm Phones | ["g00 MHz | [ PHs | [ 24GHz | Phones | ['gooMHz | [ 58GHz | | [PACs || 58GHz |

Europe

North

America

y

Analog Digital Analog
GSM CDMA2000|
Cordless CT2
LuwPowerCordIess‘ ‘ PHS ‘
Phones Cordless
Phones ‘ CTo ‘ ‘ DECT ‘
PHS
Cell Cordless
Phone 1G (Analog) :::- 2G (Digital) :::-:::- 3G (Multimedia Digital) :::-:::-:::- IMT-2000 Phone
Technologies Technologies

Frequency

Multiple Access Method

- 4 o 1 oy ! ]

Duplex Method

Modulation

Speech Coding RPE-LTP PSI-CELP VSELP Variable rate ADPCM ADPCM

VSELP QCELP

Channel Spacing ' |30 kHz 200 kHz 25 kHz 30 kHz 1.25 MHz 5 MHz 5 MHz 300 kHz 1728 kHz
(Interleaved) (Interleaved) (Interleaved) (1.25 MHz O 3)

Output Power Upto2W Up to 800 mW Up to 600 mW 200mWto 1W Up to 250 mW 10 mw 10 mw
(Class 4) (Portable Type) (Class 3/4) (Portable Type) (Portable Type) | | (Average) (Average)

100 mW (Peak) | |250 mW (Peak)

Data Rate 9.6 kbps 14.4/64 kbps 384 kbps 384 kbps 32/64/128 kbps

Channels 8 6 (Half rate) 3 4 12

Per Carrier 3 (Full rate)
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1. Recommended Products; by Application: sm=

Radio-Frequency Devices for AM Tuners )
ANT
AGC Tuning RF Amp Tuning Mixer
- -1
B A iy IF Amp
OSsC
-1 .
$ Tuning
Application Type Package Part Number Application Type Package Part Number
T
| S-MINI 1SV128 1SV102
! 1SV271 MINI
I USC 1SV149-B
" single 1Svs07 ; Tuning varicap
o 15V308 T diode HN1VO1H
BIN I ESC JDP2S01E FM8 HN1VO02H
|
AGC .
diode ! JDP2S04E HN2VO2H
: S-MINI 1SV172
| SMQ 1SVv237
. Dual USM 18V252 Application Type Package | Part Number
I UsQ 1Sv312
‘ 2SC380TM
| JDP4P02U T0-92
2SC941TM
inati 2SC2669
Application Type Package | Part Number Mixer Bipolar transistor | MINI
2SC2670
) ) MINI 2SC2458
AGC Bipolar transistor 2SC2715
S-MINI 2SC2712 S-MINI
2SC2716
TO-92 2SK709
MINI 2SK710
JFET
RF Amp S-MINI | 2SK711
USM 2SK1875
Dual transistor SMV HN3G01J
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RECOMMENDED PRODUCTS BY APPLICATION

- Radio-Frequency Devices for FM Tuners

PRODUCT GUIDE: Radio-Frequency Semiconductors |

ANT
AGC Tuning RF Amp Tuning Mixer
L £
W 7 7
OSsC
L )
$ Tuning
Application Type Package Part Number Application Type Package Part Number
} S-MINI | 1SV128 |
‘ usC svari ‘ MINI 1SV101
. 1SV307 Tuning |
I Single h I
| 1SVv308 varicap | Dual
! ESC JDP2S01E diode 1SV225
A JDP2S04E Tuning | S-MiNI | 1Sv228
loae JDV3C11
| S-MINI 1SV172 | IDV3C34+
AGC ‘ SMQ 1SVv237 ‘
Dual USM 1SV252 AFC :
| varicap | Single | S-MINI | 1SV160
‘ USQ 1SVv312 diode ‘
| JDP4P02U "
| UsC | 1ss3is New product
- Single fsC JDH2S01FS
‘ Application Type Package Part Number
ii%':j‘:tky \ SMINI | 155295 i P :
} Dual SSM JDH3DO1S* Dual-aate MOSFET SMQ 3SK195
ual-gate
! VESM | JDH3DO1FV* USQ 35K260
* New product
. MINI 2SC2668
Mixer
Application Type Package Part Number . . S-MINI 2SC2714
Bipolar transistor
3SK195 USM 25C4215
Dual-gat SMQ 3SK225 SSM 25C4915
ual-gate
MOSFET 35K226
USQ 3SK257
3SK258 Application Type Package Part Number
. MINI 25K241 MINI 2SK192A
Single-gate S-MINI 2SK302 JFET
MOSFET USM 25K882 S-MINI 2SK210
RF Amp SMQ 2SK1771 VI 2SC2668
Bivolar < MINI 25C2668 osc 2SC2995
ipolar transistor | s-MINI 25C2714
i i 2SC2714
USM 25C4215 Bipolar transistor S-MINI
2SK161 2SC2996
MINI
2SK192A USM 2SC4215
U= smiNl | 2SK211 SSM | 25C4915
2SK210
USM 2SK881
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1. Recommended Products; by Application: sm=

- Radio-Frequency Devices for TV and VCR Tuners

ANT
‘7 Tuning RF Amp Tuning Mixer
L L L
7Y ZANA FAmP
Tuning
L
$ OSC
Application Type Band Package Part Number
usc 1Sv215 1SVv262 1SVv288 1Sv231
1SVv232 1SV269 1SVv302
Wideband VHF =56 1Sv282 — 1SV2908B
Tuning varicap 1SVv283B 1SV303
Tuning diode S-MINI 1SV242
(dual type)
UHE usc 1Svz214
ESE 1Sv278B
AFC diode VHF to UHF UscC 1SVv216
SMQ 3SK195 3SK225
Wideband VHF 3SK226  3SK292
RF Amp Dual-gate FET UsQ 3SK259 3SK257 3SK258 3SK294
UHE SMQ 3SK199 3SK207 3SK232 3SK291
usQ 3SK256 3SK249 3SK293
Dual-gate FET x:f: Etheiarany | 3SK260  3SK259
S-MINI 155295 (dual)
Mixer UsC 1SS315
Schottky diode UHF SSM JDH3D01S* (dual)
fSC JDH2S01FS
VESM JDH3DO1FV* (dual)
* New product
Application Type Band Internal Connection Package Part Number
} usc 1SS314
Single | = ESC 1SS381
j sESC JDS2S03S
‘ e - 1SS2
Tuning Band switch | VHF and wideband Common | ! S-MINI 55269
I VHF anode : : 1SS268
| LSRR W}
Dual ‘ USM 1SS313
! Common | /‘A‘g USM 155312
1 cathode AR SSM 1SS364
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RECOMMENDED PRODUCTS BY APPLICATION
Radio-Frequency Devices for TV and VCR Tuners

Application Type Band Circuit Diagram Package Part Number
USM 25C4244
RF Amp Bipolar transistor UHF
Common SMQ 2S5C4214
base
2SC4251
USM 2SC4246
2SC4252
Wideband VHF 7-|’-’
2SC3124
Common S-MINI 2SC3121
collector
USM 2SC4246
OosC Bipolar transistor
Common S-MINI 2SC3121
base
UHF
USM 25C4247
T S-MINI 2SC3547A
collector
2SC4250
UsSM 2SC4245
2SC3123
Common S-MINI 25C3120
emitter
Wideband VHF
2SC4253
USM 2SC4251
25C4246
2SC3125
© S-MINI 2S5C3124
o 25C3121
Mixer Bipolar transistor
2SC3120
l i; S 25C3862
Common S-MINI 2SC3547A
emitter
UHF
USM 25C4245
Common USM 2SC4247
base
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Radio-Frequency Devices for CATV Converters

RF Amp ATT 1st Mixer  1st IF Amp 2nd Mixer
Cable AW 2nd IF Amp
Buffer Amp 2nd OSC
1st OSC
L
$ Tuning
Application Type Package Part Number Application Type Package | Part Number
25C5087 _ 1SS154(single)
SMQ fAS_I_iss%%ZR* SChOttky diode S-MINI 155271 (dual)
MT4S04A 3SK199
MT4S03AU 2nd Mixer Si dual-gate SMQ 35K232
MT4S04AU MOSFET 3SK291
. . MT4S100U 3SK249
RF Amp Bipolar transistor UsQ MT4S101U usQ 35K293
WAy Cell pack sm8 TA4107F
MT4S100T
TESQ m%gig%; Application Type Package | Part Number
MTA4S104T* S-MINI MT3S03A
| S-MINI_ | 1Sv128 MT3S04A
| USC 1SV271 MT4S03A
| Single 1SVv307 SMQ MT4S04A
| 1SV308 . . MT4S06
| ESC IDP2SOLE Buffer Amp Bipolar transistor MT4S07
ATT PIN | JDP2S04E MT4S03AU
diode ‘ S-MINI 1SVvi172 USQ MT4S04AU
‘ SMQ 1SV237 MT4S06U
| Dual USM 1SVv252 MT4S07U
‘ 1Sv312
! usQ JDP4P02U
1 TESQ JDP4P02AT Application Type Package | Part Number
| Sl S;‘ZICNI gga;gélFS 25C5084
1st Mixer dS.ChO“ky w S-MINI | 1SS271 . , SMINI- | MT3S03A
iode Dual SSM IDH3DO1S* 1st OSC Bipolar transistor MT3S04A
1 VESM JDH3DO1FV* USM MT3S03AU
MT3S03A MT3S04AU
SMINI| 3504
MT4S03A
SMQ MTAS04A Application Type Package Part Number
Bipolar transistor m%ggg
1Sv214
MT4S03AU - Tuning varicap usc 15V230
1stIF UsQ m%{gggﬁu uning diode
Amp MT4S07U ESC 1SVv278B
3SK199
SMQ 3SK232
. 3SK291 Application Type Package | Part Number
Si dual-gate 3SK292
MOSFET USM 2SC4246
us ggggg 2nd OSC Bipolar transistor
Q | 33K233 S-MINI | 2SC3121

| TOSHIBA CORPORATION Semiconductor Company
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RECOMMENDED PRODUCTS BY APPLICATION

- Radio-Frequency Devices for SHF 2nd Converters

* New product

PRODUCT GUIDE: Radio-Frequency Semiconductors |

1st IF Amp Tuning Mixer 2nd IF Amp #1 SAW Filter 2nd IF Amp #2
33 [\
Buffer Amp
OosC
=
$ Tuning
Application Type Package Part Number Application Type Package Part Number
MT4S03A MT4S04A 2nd IF
SMQ | MT4S06  MT4S07 Amp#1 | Cellpack | SMQ TA4002F
2SC5092
2SC5088 2SC5093 -
Application Type Package Part Number
1st IF Bipolar 28C5319 PP » J
MT4S100U MT4S101U ond I
MT4S102U* MT4S104U* Amp #2 Cell pack TUG6 TA4017FT
SM8 TA4018F TA4019F
MT4S100T MT4S101T
U==, MT4S102T* MT4S104T*
* New product Application Type Package Part Number
Application Type Package Part Number Bipolar 25C5088 25C5093
Buffer Amp transistor usQ 2SC5319
USC 1SVv245 1Sv287
. Preselector JDV2S71U
uning and tuning .
varicap diode Esc 1SV309 1SVv291 Application Type Package Part Number
JDV2S71E . S-MINI 2SC5089
0SC Bipolar
transistor | USQ MT4S200U*
Application Type Package Part Number * New product
Bipolar
transistor e 2SC5092
1SS154 (single)
SMINE | 155971 (dual)
SSM | JDH3D01S* (dual)
Mixer Schottky
diode
fSC JDH2S01FS
VESM JDH3DO1FV* (dual)
Cell pack SM8 TA4107F
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1. Recommended Products; by Application: sm=

- Radio-Frequency Devices for 800-MHz Analog and Digital Cell Phones

Downconverter Mixer
LNA BPF BPF
Rx ANT
Buffer Amp
-(f Rx Switch
TRXANT | ‘O 1st VCO 2nd VCO
o~ o
O | High-Power Switch
or
o?r Duplexer Buffer Amp
i—z Upconverter Mixer
SBD Power Amp  Driver Amp BPF
Application Type Package Part Number
. 2SK2854
Power Amp Si MOSFET PW-MINI 5SK2855
Application Type Package Part Number
TG2210FT
el TG2211AFT*
GaAs MMIC TG2213S
Ease TG2214S
CST6B TG2217CTB*
Rx Switch fsc JDP2S02AFS
JDP2S05FS
PIN diode JDP2S02ACT
CsT2 JDP2S05CT
SC2 JDP2S08SC
Band switch SESC JDS2S03S
* New product
Application Type Package Part Number
. TA4011AFE
Buff Amp Si cell pack ESV TAA012AFE
Padegel  ysc fsC SSM VESM
Application | Type
Detector SBD 1ISS315 JDH2S01FS | JDH3D01S | JDH3DO1FV*
* New product/Dual
Varicap Diodes
Package
Application| Type usC ESE© SESC fSC CSIE SC2
1Sv229 1Sv279
1SVv270 1Sv281
1SV276 1Sv284 JDV2S06S | JDV2S06FS
1SV304 1SVv305 JDV2S08S | JDV2S08FS
VCO VCD 1SVv310 1Sv311 JDV2S09S | JDV2S09FS
JDV2S26FS*| JDV3S26CT* | JDV2S26SC*
JDV2S27FS*| JDV3S27CT* | JDV2S27SC*
JDV2S28FS*| JDV3S28CT* | JDV2S28SC*
JDV2S31SC*

10 | TOSHIBA CORPORATION Semiconductor Company

* New product




RECOMMENDED PRODUCTS BY APPLICATION
Radio-Frequency Devices for 800-MHz Analog and Digital Cell Phones

Package
Application Type TESM fSM SMQ usQ fS6 CST3 CST6
2SC5066FT
2SC5086FT 25C5087 2SC5088
2SC5091FT 2SC5092 2SC5093
- 2SC5096FT 2SC5097 2SC5098
2 MT3S03AT MT3S03AFS
2 MT3S06T MT3S06FS MT4S06 MT4S06U
LNA, I MT3S07T MT3S07FS MT4S07 MT4S07U
Buff Amp % MT3S14T MT3S14FS*
= MT3S18T MT3S18FS*
g MT3S35T MT3S35FS
MT3S36T MT3S36FS
MT3S37T MT3S37FS
MT3S41T MT3S41FS
MT4S32U
B 2SC5066FT
Mixer g.‘g 2SC5086FT 25C5087 2SC5088
ac 2SC5108FT
ag 2SC5111FT
2SC5086FT
2SC5464FT
2SC5066FT
2SC5108FT
2SC5111FT
MT3S03AT MT3S03AFS
MT3S04AT MT3S04AFS
MT3S05T MT3S05FS
MT3S06T MT3S06FS
MT3S07T MT3S07FS
MT3S08T MT3S08FS
MT3S11T MT3S11FS MT3S11CT*
MT3S12T
MT3S14T MT3S14FS
- MT3S18T MT3S18FS
2 MT3S35T MT3S35FS
@ MT3S36T MT3S36FS
VCO 8 MT3S37T MT3S37FS
= MT3S41T MT3S41FS
S MT3S45T MT3S45FS
g MT3S106FS* MT3S106CT*
MT3S107FS*
MT6L63FS
MT6L64FS
MT6L65FS
MT6L66FS* MT6L66CT*
MT6L67FS* MT6L67CT*
MT6L68FS
MT6L71FS
MT6L72FS
MT6L73FS* MT6L73CT*
MT6L74FS* MT6L74CT*
MT6L75FS* MT6L75CT*
MT6L76FS* MT6L76CT*
MT6L77FS* MT6L77CT*
MT6L78FS

* New product

PRODUCT GUIDE: Radio-Frequency Semiconductors | 11



Mixer

BPF IF Amp

Predriver BPF

12 | TOSHIBA CORPORATION Semiconductor Company

* New product/Dual

Power Amp
Package
B niication ESC SESC fSC CST3 sc2
JDV2S05E JDV2S05S JDV2S05FS
1SVv285 JDV2S07S JDV2S07FS
1SV305 JDV2S08S JDV2S08FS
1SV311 JDV2S09S JDV2S09FS
a 1SV314 JDV2S10S JDV2S10FS
VCO O 1SV329 JDV2S13S JDV2S13FS
> JDV2S25FS* JDV2S25CT* JDV2S25SC*
JDV2S26FS* JDV2S26CT* JDV2S26SC*
JDV2S27FS* JDV2S27CT* JDV2S27SC*
JDV2S28FS* JDV2S28CT* JDV2S28SC*
JDV2S31SC*
* New product
Package
Application| Type BV
5
Buff — 8| TA4011AFE
Amp | P= TA4012AFE
o
Padagel  usc fsc SSM VESM
Application| Type
Detector % 1SS315 JDH2S01FS | JDH3DO01S | JDH3DO1FV*




RECOMMENDED PRODUCTS BY APPLICATION
Radio-Frequency Devices for PDC Phones (1.5 GHz)

Package
Application Type TESM fSM usQ TESQ fS6 CsT3 CST6
2SC5317FT 2SC5319
MT3S03AT
= MT3S06T MT3S06FS MT4S06U
% MT3S07T MT3S07FS MT4S07U
1) MT3S14T* MT3S14FS*
LNA 8 MT3S18T* | MT3SI18FS*
Buff Amp = MT3S35T MT3S35FS
‘—g MT3S36T MT3S36FS
2 MT3S37T MT3S37FS
& MT3S41T MT3S41FS
MT4S100U MT4S100T
MT4S101U MT4S101T
Mixer g_§ 2SC5317FT
(downconv.) a8 2SC5086FT
MT3SO03AT MT3S03AFS
MT3S04AT MT3S04AFS
MT3S05T MT3SO05FS
MT3S06T MT3S06FS
MT3S07T MT3SO07FS
MT3S08T MT3S08FS
MT3S11T MT3S11FS MT3S11CT*
MT3S12T MT3S12FS
MT3S14T MT3S14FS
MT3S18T MT3S18FS
MT3S35T MT3S35FS
MT3S36T MT3S36FS
5 MT3S37T MT3S37FS
D MT3S41T MT3S41FS
@ MT3S45T MT3S45FS
VCO < MT3S106FS* MT3S106CT*
‘% MT3S107FS*
S MT6L63FS
o MT6L64FS
MT6L65FS
MT6L66FS* MTG6L66CT*
MT6L67FS* MT6L67CT*
MT6L68FS
MT6L71FS
MT6L72FS
MT6L73FS* MT6L73CT*
MT6L74FS* MT6L74CT*
MTG6L75FS* MT6L75CT*
MTG6L76FS* MT6L76CT*
MT6L77FS* MT6L77CT*
MT6L78FS
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1. Recommended Products; by Application: sm=

- Radio-Frequency Devices for 900-MHz, 2.4-GHz and 5.8-GHz Cordless Phones )

* New product

14 | TOSHIBA CORPORATION Semiconductor Company

BPF LNA BPF Mixer
4 4 .
o=
Buffer Amp
ANT Switch
x2 :'\I’VCO
s
BPF Power Amp Preamp
-Package f Package
é\gt%lr-‘ Type usc ESC SESC SC CST2 SC2 Al B USM SSM | TESM | SMQ UsSQ | TESQ
00 | 1SV271 | IDP2S04E 2SC5065 | 2SC5066 | 2SC5066FT
MHz | 1SV307 |1SV308  |JDP2S02AS |JDP2S02AFS|JDP2S02ACT g0p | 25C5085 | 2SC5086 | 2SCS086FT | 2SC5087| 25C5088
5 1SS314 |1SS381  |IDS2S03S Mz | MT3S06U | MT3S06S | MT3SO6T | MT4S06 |MT4S06U
E JOP2S08SC MT3S16U* MT3S16T*
2 o4 | 1SV27L |IDP2SO4E MT3S18T*
E |2
< | Gz | 1SV307 |1SV308  |JDP2S02AS jgg;:ggégs jgizzss%ég MT3S06U | MT3S06S | 25C5317FT 25C5319
5 MT3S06T | MT4S06 | MT4S06U
o JDP2S05FS |JDP2S05CT o MT3S18T*
Buffer Amp | 24 MT3S35T
1SV214 |1SV2788 |JDV2S06S |JDV2SO6FS e P GHz ySome
o0 | 1SV229 |1SV279  |JDV2SOBS  JDV2S0BS Power Amp MT3S45T
oo | 1SV276 |15V284 |IDV2S09S |JDV2S09FS Ea— MT4S101U |MT4S101T
© 1SV304 |1SV305  |JDV2S10S |JDV2SLOFS LNA MT4S32U
©
2 1SV310 |1SV311
e 15V313 | 1SV314 MT3S35T
] JDV2SOLE |IDV2S0LS |IDV2SOLFS MT3S37T
& JDV2S02E |JDV2S02S |IDV2S02FS G5H82 MT4S100U \MT4S100T
< | & JDV2S05E |JDV2505S  |JDV2S05FS MT4S101U |MT4S101T
3 JDV2S16S  |IDV2SL6FS MT4S102U \MT4S102T
> JDV2S195  |IDV2SL9FS MT4S104U |MT4S104T
MT4S200U*
JDV2S02E |JDV2S02S |JDV2S02FS
*
o8 JDV2S17S+ |JDV2SITFS* New product
JDV2522S* |IDV2S22FS*



RECOMMENDED PRODUCTS BY APPLICATION

- Radio-Frequency Devices for Global Positioning Systems (GPS)

GPS Antenna
ANT

(Navigation Section)

PRODUCT GUIDE: Radio-Frequency Semiconductors | 15

Mixer
D D IF Circuit
Amp #1 Amp #2 Amp #3
0osC
GPS Antenna Section Navigation Section
Package Package S s
Application| Type ES6 usQ TESQ Application| Type I R
2SC5319 2SC5319
o MT4S32U = MT4S06U
& % MT4S100U MT4S100T 3 % MT4S32U
_8_'7, MT4S101U MT4S101T Amp #3 8_@ MT4S100U MT4S100T
Amp#2 | F& MT4S102U | MT4S102T ol MT4S101U MT4S101T
= MT4S104U MT4S104T = MT4S102U* MT4S102T*
MT4S200U* MT4S104U* MT4S104T*
: TA4016AFE =g
Si cell pack TA4020FT* Mixer ‘—é’_.g 2SC5319
> New product 0oSscC & E MT4S06U
* New product
Package
Application| Type ESC SESC 1SC
1Sv314 JDV2S10S JDV2S10FS
1SVv329 JDV2S13S JDV2S13FS
JDV2S01E JDV2S01S JDV2S01FS
Fo JDV2S02E JDV2S02S JDV2S02FS
0osC -SE JDV2S05E JDV2S05S JDV2S05FS
gv JDV2S16S JDV2S16FS
JDV2S17S* JDV2S17FS*
JDV2S19S JDV2S19FS
JDV2S22S* JDV2S22FS*
* New product



1. Recommended Products; by Application: sm=

g ™
2.4-GHz Wireless LAN and Bluetooth )
ANT
LNA BPF
—
Transceiver IC
ANT Switch Y
2’1
el
—
\\ I
N BPF
PA [
t Tank
=2
ANT Switches
Package
Application Type Package Comment Application] Type usQ TESQ
; 5 MT4S100U MT4S100T
IS 27 33 MT4S101U MT4S101T
2.4G WLAN and UF6 TG2216TU LNA | S@ MT49102U MT4S102T
Class-1 BT ag MT4S104U MT4S104T
GaAs MMIC TU6 TG2210FT
ANT Switch TG2211AFT* S
WItCh 1or
TG2213S . ESC SESC fSC
N SES6 T
Class-2/3 BT TG2214S Application| Type
jre o 1SV329 JDV2S13S JDV2S13FS
ew produc Fo | JDV2SO1E JDV2S01S JDV2S01FS
vCOo |28 | JDV2S02E JDV2S02S JDV2S02FS
85| JDV2S05E JDV2S05S JDV2S05FS
JDV2S16S JDV2S16FS
JDV2S19S JDV2S19FS

* Bluetooth™ is a trademark owned Bluetooth SIG, Inc.
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RECOMMENDED PRODUCTS BY APPLICATION

Radio-Frequency Devices for FRS and GMRS

LNA BPF Mixer Buffer Amp

Buffer Amp

ANT Switch

* New product

PRODUCT GUIDE: Radio-Frequency Semiconductors | 17

Band Switch
Power Amp Driver Amp
Package
. usc ESC SESC fSC CST2 SC2 USM SSM TESM SMQ UsQ
Application| Type
1SS314 |1SS381 |JDS2S03S
ANT 1SVv271 |JDP2S04E JDP2S08SC
Switch 1SV307 |1SV308 |JDP2S02AS|JDP2S02AFS [JDP2S02ACT
JDP2S05FS|JDP2S05CT
1SVv214 |1SVv278B
& 1SVv229 |1SV279
VCO S | 1SV276 |1SV284 |IDV2S06S |JDV2S06FS
o 1SVv304 |1SV305 |JDV2S08S |JDV2S08FS
2‘ 1SVv282
VCO L 2SC5065 |2SC5066 |2SC5066FT
Driver Amp 2SC5085 |2SC5086 |2SC5086FT| 2SC5087 | 2SC5088
Buffer Amp MT3S06U | MT3S06S |MT3S06T | MT4S06 | MT4S06U
Mixer MT3S16U* MT3S16T*
LNA MT3S18T*
* New product
Package
Application| Type PW-MINI PW-X
& 2SK3078A
Power [T 2SK3656*
Amp | 2 2SK3079A
% 2SK3756*




. 2. Product Lines. amms

7EB Microwave Transistors )

e New silicon-germanium transistors
e Housed in compact USQ and TESQ packages
e Lower noise figure and higher transition frequency

B Silicon-Germanium Transistor Package Dimensions

66 % area reduction

I |

=

=

— S

N S

N
T =0.95 mm T=0.52 mm
B Silicon-Germanium Transistor Characteristics
fT—Ic |S21el = Ic
= - - —
I E Vce=2V o E -
Q %0 E ¥ f=2GHz [] g 8¢ eE — Vee=2V [
Iy e A Ta=25°C c 16F = f=2GHz
2 25 e s E — Ta=25°C
g E A O e Il
HammiEp Bik
L E Z o 10E 1|
S15F ez —| & Bf// MT4S100T ||
k7] E I E MT4S101T ||
2 . MT4S101T || ~_ 6F
£ % MT4S1027T% T E MIS T2 |
E k|
5 E MT45104T*|] o Lk ; ,':"'JW“S;%‘[‘L,
£ C * New product E — ‘p‘ T
0L [T [ [TTI Uy 2 3 5 7 10 20 30 50 70 100
1 8 5} 7 10 30 50 70 100
Ic — Collector Current (mA)
Ic — Collector Current (mA)
NF —Ic

1.6 T T 1

14 f=2GHz
/ Ta=25°C

o
2 iz
()
= /
SIS -
@ A
2 08 — —= MT4S100T
— L1
2 — — 1A MT4S101T
w 06 MT4S102T*H
=z MT4S104T*
0.4 MT4S200U*H
* New product
0.2 I 1 [ T 1
1 2 3] 5] 7 10 20 30 50 70 100

Ic — Collector Current (mA)
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Transistors with fT =4 GHz

PRODUCT LINES
Microwave Transistors

MT3S16FS

fr — Transition Frequency (GHz)

fr—lc
/_‘\\
// \\
//
y
//
/
e
/ Veg=1V ||
f=1GHz
Ta=25°C
T T T T TTT
10 100

Ic — Collector Current (mA)

MT3S16FS

|S21e|’ — Insertion Gain (dB)

[S21ef* = Ic
V=38V [
/1
//
—1
LT
/1
/ \/C =[]
//
f=1GHz ||
Ta=25°C
T T T TTT
10 100

Ic — Collector Current (mA)

Transistors with fT =7 GHz

fr — Transition Frequency (GHz)

|S21e|* — Insertion Gain (dB)

PR R
PNWAO

=
OFRPNWAUOION®OO

N WA OO N ©

[uN

Ic — Collector Current (mA)
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fr—Ic
—— MT3S04AT
—— MT3S11T
= S — — MT3S12T
Pe
AN~
Vi ‘ dl
1
7 //
s A
A
- Vce=1V ||
f=2GHz
Ta=25°C |
T T T T TTT7
1 10 100
Ic — Collector Current (mA)
|S21e|* - Ic
] —— MT3S04AT
L —— MT3S11T
PPy — — MT3S12T
/|
//
/ VCE =1V
f=2GHz ||
Ta=25°C
I T T T T TTT
1 10 100



2. Product Lines. amms

Transistors with fT =7 to 10 GHz Transistors with fT =10 to 12 GHz

fr—lc reeees MT3SO4AT fr—Ic MT3S§)/3A1; i
T MT3S0T 5 16— ety
& T T T T MT3S08T 5 » fT= 2 %'Ifc - a==
= a= s L.
= 1z — - — MT3S18T ; L > MT3S06T
2 10 2 12 "5;4\ - VeV
g g 72000 " T Vee=3V
g a > 10 AN \
= 9 aw \ MT3S07T
L _ L 8 "SP4
s 6 Vce=1V < /'/'J,V' Vee=1V
2 f=1GHz s S A === Vee=3V
8 4 Ta=25°C g '/' /
E [ g 4 MT3S14T
£, £, --- V=3V
1 3 5 10 30 50 100 1 3 5 10 30 50 100
Ic — Collector Current (mA) Ic — Collector Current (mA)
2
21elc — | -
|S21el* - Ic MT3S03AT IS21el2 — Ic VT3S07T
16 ——— MT3S04AT
. T - - —-MT3S05T Vee=1V
o M yZdPEls MT3S06T & == Vee=3V
T 1 / — MT3S08T S
E ST A== = MT3S14T
& ol /.7 i — - — MT3S18T T
= VAV /i ) Vee=1V
N E — = Vee=3V
2 of 4 3
- =
| PN7 i Vce=3V =
L f=1GHz ~
S 2 Ta=25°C g 2
L &
L 3 5 10 30 50 100 =
1 3 5 10 30 50 100
Ic — Collector Current (mA)
Ic — Collector Current (mA)
NF — 1 _
€ ——— MT3S04AT NF =lc
6 - ===-MT3S05T S ry—m MT3S03AT
. s — MT3S08T . Ta=25°C Vee=1V
g g 2 === Vee=3V
Vce=1V
L 4 o
< f=1GHz S 4 MT3S06T
£, Ta=25°C 2 N\ ] Vee=1V
5\ / AN /I -~ Vee=3V
7 7 AN —
g =z \ # 7 S LN L L MT3S07T
> E‘. N "’ Cd ~ -
|_|I_ ‘\‘%?_@,/’* |.||. = Vee=1V
R z i == V=3V
0
1 3 5 10 30 50 100 O 3 5 10 30 50 100
Ic — Collector Current (mA) Ic — Collector Current (mA)
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PRODUCT LINES
Microwave Transistors

2SC5319
IS21el? - Ic
14
%12 =
£
] P
G 10
= r/
S g /
S /
(%]
£ 6
I
o
o 4
-
o) VCE=3 V
-2 f=2 GHz
Ta=25°C
0
1 3 5 10 30
Ic — Collector Current (mA)
25C5319 NF —Ic
Ga-lIc
3 12
@ 25 — Ga 10
= /,/
()
5 2 ~ - 8
k=) L’
L -
3 15| .o NF 6
o S~ -
z Sl 4-T
o1 4
LL
< s VCE=3V |,
: f=2 GHz
Ta=25°C
0 0
1 3 5 10 30
Ic — Collector Current (mA)
2S5C5319
IS21el? — f
25
Pon) \\
g N
=20 N
= N
© N
O]
515 \
()
(%]
10 ~
I
o
8 5| vee=3v
(%28 Ic=15 mA
Ta=25°C
0
0.3 0.5 1 3

f — Frequency (GHz)

Ga — NF Power Gain (min) (dB)

SMART-2 Transistor Series with fT =15 to 20 GHz

fT — Transistion Frequency (GHz) IS21el? — Insertion Gain (dB)

NF — Noise Figure (dB)

16

14

25

-------- MT3S35T
MT3S36T
----- MT3S37T
i — - — MT3S41T
5 ——— MT3S45T

Vce=3V ||

f=2GHz ||

Ta=25°C ||

T T T T TTT
1 3 5 10 30 50 100
Ic — Collector Current (mA)

fr=lc . MT3S35T
MT3S36T
----- MT3S37T
— = — MT3S41T
——— MT3S45T

Vce=3V ||
f=2GHz
Ta=25°C |
0 T T T 11T
1 3 5 10 100
Ic — Collector Current (mA)
NF —lc MT3S35T
4.0 MT3S36T
Y| A N T A A A R AR MT3S37T
— - — MT3S41T
30 MT3S45T
2.5
2.0
1.5 PN /
. »,% - ‘/
1.0 Vce=3V [
f=2GHz |
05 Ta=25°C
[ T TTIT
1 3 5 10 30 50 100

Ic — Collector Current (mA)
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2. Product Lines. amms

SMART nsistor Series

16

14

12

10

IS21el” — Insertion Gain (dB)

25

IS21el? — Ic

-------- MT3S106FS*

MT3S107FS*

----- MT3S108FS*

— - — MT3S109FS*

MT3S110FS*

e

Vce=1V

f=2GHz

Ta=25°C

3 5 10 30 50

Ic — Collector Current (mA)

fT—Ic

100

-------- MT3S106FS*

MT3S107FS*
----- MT3S108FS*

— - — MT3S109FS*

20

——— MT3S110FS*

Vce=1V
f=2GHz

Ta=25°C

fr — Transistion Frequency (GHz)

07
5
m 4
")
)
(]
5
> 3
(T
[}
o
(=]
z
|
w1
z
0
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3 5 10 30 50

Ic — Collector Current (mA)

NF —Ic

100

-- MT3S106FS*

~ MT3S107FS*
----- MT3S108FS*
— - — MT3S109FS*

MT3S110FS*

P,

Vce=1V
f=2GHz

Ta=25°C

3 5 10 30 50

Ic — Collector Current (mA)

100

* New product

* New product

* New product



B Transistors for AM/FM Tuners

PRODUCT LINES
Microwave Transistors

Max Ratings Electrical Characteristics
Application Part Number Package
Vce Ic Vce Ic (Cob)

2SC1923 TO-92

2SC2668 MINI
FM RF, MIX / OSC 2SC2714 30 20 100 40 to 200 6 1 550 6 1 0.7 S-MINI
2S8C4215 USM

2SC4915 SSM

FM OSC 25€2995 30 50 200 40 to 240 6 1 350 6 1 0.9 MINI
2SC2996 150 S-MINI

2SC380TM 300 TO-92

FM IF / AM CONV, IF 2SC2669 30 50 200 40 to 240 12 2 (100) 10 1 (2.0) MINI
2SC2715 150 S-MINI

2SC941TM 400 TO-92

AM RF, CONV 2SC2670 30 100 200 40 to 240 12 2 (80) 10 2 2.2 MINI
2SC2716 150 S-MINI

2SC1815 400 TO-92

AM CONV, IF 252458 50 150 200 70 to 700 6 2 (80) 10 1 (2.0) MINI
2SC2712 150 S-MINI

25C4116 100 UsSM

M Transistors for TV Tuners

Application

Part Number

Max Ratings

fr

Electrical Characteristics

(Typ.)

Package

VHF RF MT3S150P**! | 8 | 90 |650(100t0200| 5 | 50 | 17000 | 5 | 50 | 10/0.95| 5 | 10 1000(0.85|1.15| PW-MINI
25C3123 150 (23)/3.8 0.4 S-MINI
VHF MIX 20 | 50 ———40t0300| 10 | 5 1400 | 10 | 5 12| 3 200 -
25C4250 100 (25) /4.3 0.45 USM
25C3124 150 S-MINI
15 | 50 ———40t0200| 3 | 8 1100 | 10 | 8 - - - - | - |09
25C4251 100 USM
VHF OSC
25C4252 12 | 30 |100|40t0250| 10 | 5 2000 | 10| 5 - - - - | - |11 USM
2SC4214 150 ) 15/2.8 (0.3) SMQ
UHF RF 20 |20 =/ 40min | 3 | 1 850 301 45 | — 800 -
25C4244 100 17/4 (0.4) USM
S-MINI
UHF MIX 25C3862 15 | 50 |150 | 40t0200| 10 | 5 2400 | 10| 2 - = | = - |06 | —
E.B.Rev
UHF MIX 25C3120 150 S-MINI
15 |50 == 40t0200| 10 | 5 2400 10 2 |@@n/8 |10 | 2 800| 0.6 | —
0SC 2SC4245 100 USM
2SC3121 150 S-MINI
15 |50 —— 60t0320] 3 | 8 1500 10| 8 - = | = - | - |09
2SC4246 100 USM
UHF OSC
2SC3547A 150 S-MINI
12 |30 —— 35t0130| 10 | 5 4000 10 | 10 - - | - - | - |105
25C4247 100 USM
25C3125 150 S-MINI
PIF AMP 25 |50 =/ 20t0200| 10 | 10 600 10 | 10 - = | = - | - |12
2SC4253 100 USM
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2. Product Lines. amms

B Transistors for Low-Noise VHF/UHF Amplifiers and Mixers

Application T0-92 S-MINI USM SSM TESM fSM SY) UsQ TESQ
VHF/UHF band 25C2498 - - - - - . _ _
T ahecanZat device - - MT3S16U* - MT3S16T* | MT3S16FS* - - -
Mrah carZnt device - 2SC5084 | 2SC5085 | 2SC5086 | 2SC5086FT - zéscggg?;* 25C5088 -
Mol e - - 2SC5463 | 2SC5464 | 2SC5464FT - - - -
AN - - 2SC5064 | 2SC5065 | 2SC5066 | 2SC5066FT — - — -
Pigh-cusraat device - 2SC5089 | 2SC5090 | 2SC5091 | 2SC5091FT - 2SC5092 | 2SC5093 -
odueha = 2SC5094 | 2SC5095 | 2SC5096 | 2SC5096FT _ 2SC5097 | 2SC5098 =
LTig:h.chu?r';ﬁt eviea - - - - 2SC5317FT - - 25C5319 -
|38 GHz - - - - MT3S11T* | MT3S11FS* - - -

low-voltage device

- MT3S04A | MT3S04AU | MT3S04AS | MT3S04AT |MT3S04AFS| MT4S04A | MT4S04AU -

fT =7 GHz
low-voltage device - - - - MT3S12T* - - - -

- - - - MT3S18T* | MT3S18FS* - - -

fT =8 GHz
low-voltage device - - - = MT3S106T* | MT3S106FS** = - -

T = 10 GHz - MT3S03A MT3S03AU | MT3S03AS | MT3S03AT |MT3S03AFS| MT4S03A | MT4S03AU -
low-voltage device

- = MT3S06U MT3S06S MT3S06T | MT3S06FS MT4S06 MT4S06U =

fT = 12 GHz _ -
T R e - MT3S07U | MT3S07S | MT3SO7T | MT3SO7FS | MT4S07 | MT4S07U

—_ - —_ — * * —_ — —
T = 15 GHz MT3S14T* | MT3S14FS

low-voltage device

- - - - MT3S41T | MT3S41FS - - -

fT =16 GHz _ B - - - - - MT4S32U -
low-voltage device ) 2
- - - - MT3S107T* |MT3S107FS* - - -

fT =18 GHz
low-voltage device - - - - MT3S45T | MT3S45FS - - -
meiochz - - - - MT3S37T | MT3S37FS - - -
ow-voltage device

g - - - = MT3S36T | MT3S36FS = — -
fT =20 GHz
low-voltage device - - - - MT3S35T | MT3S35FS - - -
fng-%lggé device - - - - - - = MT4S101U* |MT4S101T*
fT =22 GHz

low-voltage device - - - - - - - MT4S100U* |MT4S100T*

— — — . — _ _ 2 2
fT =25 GHz . MT4S102U* [MT4S102T*
low-voltage device

_ _ — - - - - MT4S104U* |MT4S104T*

fT =30 GHz
low-voltage device - - - = = = = MT4S200U* -

* New product *" SiGe ** New product/SiGe
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B Transistors for Low-Noise VHF/UHF Amplifiers and Mixers

PRODUCT LINES
Microwave Transistors

Max Ratings Electrical Characteristics
\% Ic |Pc | Cob | Cre IS216el 2 (Typ. NF (Typ.
Application Part Number CEO| € € 2l (yp.) (Typ.) Package
(V) | (mA) |(mW)| (pF) | (PF) (V) | (mA) | (dB) | (V) A) |(GHz) (V) A) |(GHz)
VHF/UHF band 25C2498 20 | 50 | 300 |1.15|0.75| 35 | 10 | 10 [145| 10 | 10 | 05 | 25 | 10 | 5 | 15 TO-92
T =4 GHz MT3S16U 100 USM
gigh-current MT3S16T* 5 | 60 - |24 | 4 3 |10 |55| 3 |3 | 1 |24/ 2 5 1 TESM
evice MT3S16FS* 50 fSM
25C5084 150 S-MINI
25C5085 1 1 USM
_ 25C5086 100 SSM
fT =7 GHz 7 20 20 5
high-current 2SC5086FT | 12 | 80 0.65 10 10 1 |11 10 1 TESM
CLETeE 25C5087 0 | » SMQ
2SC5088 100 | usQ
2SC5087R* 150 | - 8 30 |135 30 7 SMQ(R)
T=7GHz 25C5463 USM
medium-current 25C5464 12 | 60 | 100 |0.75| 0.5 7 8 15 | 12 8 15 1 11 8 5 1 SSM
ClEee 2SC5464FT TESM
2SC5064 150 S-MINI
fT =7 GHz 2SC5065 0.7 | 0.45 USM
low-current 12 30 7 5 10 5 10 1 1.1 5 8 1
device 2SC5066 100 12 SSM
2SC5066FT TESM
25C5089 150 S-MINI
2SC5090 0.7 | 05 . 17 USM
fT=10GHz 2SC5091 100 SSM
high-current 10 40 10 8 20 8 20 2 8 5 2
device 2SC5091FT TESM
25C5092 150 | 0.5 | 0.35 10 18 SMQ
25C5093 100 | 0.65 | 0.45 9.5 ’ usQ
2SC5094 150 S-MINI
2SC5095 75 USM
fT =10 GHz 2SC5096 100 | 05 | 0.4 : SSM
low-current 10 | 15 10 6 7 6 7 2 1.8 6 3 2
device 2SC5096FT TESM
25C5097 150 0.35 10 SMQ
2SC5098 100 0.34 UsQ
fT =16 GHz 2SC5317FT 0.45 9.5 TESM
high-current 5 | 20 | 100 | 0.6 15 | 3 | 15 3 15| 2 | 13| 3 5 2
device 25C5319 0.4 11.5 usQ

* New product
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2. Product Lines. amms

M Transistors for Low-Noise VHF/UHF Amplifiers and Mixers

Max Ratings Electrical Characteristics
1S21el 2 (Typ. )
Application Part Number 2L (p) Package
(mW) | (pF)
fT = 6 GHz MT3S11T 100 TESM
low-voltnge device VT3S11FS 6 |40 7 - 065 6 1 5 |65 | 3 |2 |2 |24/ 1 5 2 o
MT3S04A 150 S-MINI
MT3S04AU USM
MT3S04AS 100 0.8 125 SSM
MT3S04AT 5 | 40 _ 7 3 7 3 |2 |1 |12 3 7 1 TESM
T=7GHz MT3S04AFS 50 SM
low-voltage device
g MT4S04A 150 0.75 135 SMQ
MT4S04AU 100 UsQ
MT3S12T 6 | 40 [100] - |07 | 7 1 5 7 3 |2 | 2 |17] 1 5 2 TESM
MT3S18T 8 |20 |10 - |04 | & 1|5 |14 |3 151 |14]1 |5 |1 TESM
MT3S18FS SM
2
T=8CHz MTSS106T | 43 | 8o |100 | - [ 22185 | 1 |10 221 3 |20 | 2 |12 | 1 | 10| 2 TESM
ow-voltage device MT3S106FS* 0.5 10 fSM
MT3S03A 150 S-MINI
MT3S03AU USM
MT3S03AS 100 8 SSM
MT3S03AT 5 | 40 - 075 | 10 3 | 10 3 |20 | 2 | 14| 3 7 2 TESM
MT3S03AFS 50 fSM
MT4S03A 150 07 9 SMQ
i = D@1z MT4S03AU 100 ) usQ
low-voltage device
MT3S06U USM
60
MT3S06S 0.25 95 SSM
MT3S06T 5 | 15 - 10| 3|5 3 |7 |2 6|3 | 3|2 TESM
MT3S06FS 50 SM
MT4S06 60 0.23 115 SMQ
MT4S06U UsQ
MT3S07U USM
MT3S07S 100 95 SSM
fT=12GHz MT3S07T 5 | 25 _lo4a |12 | 3 |10 3 |15 | 2 |15] 3 | 5 | 2 TESM
low-voltage device MT3S07ES 50 fsSM
MT4S07 150 o SMQ
MT4S07U 100 ; usQ
MT3S14T 25 |30 90 Joss |1 | 1| s 15 17 | 1 TESM
T = 15 GHz MT3S14FS 50 10 3 2 5 2 fSM
low-voltage device
. MT3S41T 45 | 80 1299 | g9 los5| 15 | 3 | 20 20 12 | 3 TESM
MT3S41FS 50 fSM
MT4S32U 45 | 15 |675 | 04 | 0.2 | 16 3 |10 |185| 3 |10 | 2 |14 | 3 3 2 UsQ
fT = 16 GHz e
low-voltags device MT3S107T 2 8 | ,o |100 L=1024]385 | | o o 5 | 0] 2 [22], 7 2 TESM
MT3S107FS* | 85 0.44 | 0.19 | 16.5 0.85 5 1 fSM
T =18 GHz MT3S45T 100 TESM
oW voltags device VT3S45FS 45 | 40 " 073036155 | 3 | 20 | 11 | 3 | 20 | 2 |12 |3 7 2 o
mgzzxs 50 15%0 0.66 | 0.35 20 | 12 20 1.2 TfES?\AM
fT =19 GHz 45 19 3 3 2 3 3 2
low-voltage device )
mlgzzgls 36 15%0 0.55 | 0.26 15 | 125 15 1.3 TfESfAM
T = 20 GHz MT3S35T 100 TESM
I ooltana device VT3S35FS 45 | 24 =048 021 | 20 3 /10 |13 | 3 |10 | 2 |14 | 3 2 2 o
fT = 21 GHz MT4S101U*" 21 16 UsQ
low-voltage device MT4S101T 3 10 30 | 0.34]0.10 23 2 7 17 2 7 2 0.8 2 5 2 TESQ
fT = 22 GHz MT4S100U* 22 16 usQ
low-voltage device MT4S100T* 3 | 15 | 45 041014 —7 2 |10 =2 2 |10 2 o072 2 5 2 T80
*1 24 all
MT4S102U : 3 | 20 | 60 | 043|017 2 | 15 > 2 |15 | 2 |oss| 2 10 | 2 usQ
fT = 25 GHz MT4S102T* 25 16 TESQ
low-voltage device ke 23 17
MT4S104U 1 3 | 10 | 30 | 0.26 | 0.09 2 7 2 7 2 067 2 5 5 usQ
MT4S104T* 25 18 TESQ
fT =30 GHz low-voltage device MT4S200U* 8 35 100 | 0.25 |0.074| 30 3 15 | 175 3 15 2 1.7 3 5 2 usQ

* New product ** SiGe ** New product/SiGe
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M Transistors for VHF/UHF Oscillators

PRODUCT LINES
Microwave Transistors

Application S-MINI USM SSM =Y fSM SMQ UsQ
VHF / UHF band 25C3547A ~ — - - - -
- 25C4247 - - Z - =
High-catmant device 25C5109 25C5110 25C5111 2SC5111FT - _ _
low-current device 25C5106 25C5107 25C5108 2SC5108FT - - =
MT3S04A MT3S04AU MT3S04AS MT3S04AT MT3S04AFS MT4S04A MT4S04AU
= = = MT3S05T MT3S05FS = =
fT =7 GHz - - - MT3S08T MT3SO08FS - -
low-voltage device - - - MT3S11T MT3SO011FS* - -
- - - MT3S12T - - -
_ = = MT3S18T MT3S18FS = =
_ - - MT3S106T* MT3S106FS* - -
{gv;—guerﬁezt device = - - - MT3S109FS* = —
- - - - MT3S110FS* - -
TolosHz vice MT3S03A MT3S03AU MT3S03AS MT3S03AT MT3S03AFS MT4S03A MT4S03AU
B A - - - - MT3S108FS* - -

PRODUCT GUIDE: Radio-Frequency Semiconductors | 27

* New product / SiGe




2. Product Lines. amms

M Transistors for VHF/UHF Oscillators

Max Ratings Electrical Characteristics
Application Part Number fT_(yp) IS21612 (Typ) NF (vp) Package
VCE| Ic
(PF) |(GHZ)| (V) | (mA) | (dB)

VHE/UHF band  |—2oco247A 123 [®la0s| - | 4 |10 10| - | ||| - ||| [ SuN
25C4247 100 USM
25C5109 150 S-MINI

TahoonZ ¢ device zzz:ii 060 | 09|07 5 | 5|5 0|5 |5 | 1|~ " [~ |" :zl\'\:
2SC5111FT TESM
25C5106 150 S-MINI

MISEEE - s zzigig; 03 | 107|056 | 5|5 15 |5 | 1" |7 7" Z:m
2SC5108FT TESM
MT3S04A 150 SMINI
MT3S04AU USM
MT3S04AS 100 0.8 12,5 SSM
MT3S04AT 5 | 40 N 7| 3|7 3 20| 1 123 |7 |1 TESM
MT3S04AFS 50 fSM
MTA4S04A 150 SMQ
MT4S04AU 100 078 135 USsQ

A —— MT3S05T 100 TESM

low-vortage device | yrrasosFs 5 |4 S | - |09|45| 1|5 |85 1|5 |1 |14)1 |5 |1 P
MT3S08T 100 TESM
\ITaS0BFS 8 |4 S| - |055/45| 1 |5 |105) 1 |5 |1 |14|1 |5 |1 P
MT3S11T 100 TESM
TaS11FS 13 |40 |~ - |065| 6 | 1 |5 65| 3|20 | 2 |24 1|5 |2 P
MT3S12T 1340 [200] - 07| 7 | 2|5 | 7 |3 |22 [17|1 5|2 TESM
MT3S18T 100 TESM
Tas18re 8|20 —— - |oa) 6| 1|5 143|151 141 |5 |1 P
MT3S106T* | 13 | 80 | 100 | — |055| 85| 1 | 10 |95 | 3 |20 | 2 |12 | 1 |10 | 2 TESM

S MT3s106FS* | 13 | 80 |100| - | 05| 85| 1 |10 ] 8 | 1 [10] 2 |12] 1 |10] 2 fSM

low-voltage device | \;ragqggrg+ | 13 | 80 | 100 | - |075| 71| 1 | 10 |82 | 3 |20 | 2 |135| 1 |15 | 2 fSM
MT3S110FS* | 13 | 80 | 100 | — | 06 | 75| 1 | 10 | 9 | 3 |20 | 2 |13 ] 1 | 15 | 2 fSM
MT3S03A 150 S-MINI
MT3S03AU USM
MT3S03AS 100 0.75 8 SSM

low volana device | MT3S03AT 5 | 40 — 10| 3 | 10 312 | 2 14|33 |7 |2 TESM
MT3S03AFS 50 fSM
MT4S03A 150 0 . SMQ
MT4S03AU 100 UsQ

* New product
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PRODUCT LINES
Microwave Transistors

B Pin Assignment for Dual-Transistor Devices

@®MT6C Series @ MT6L Series
BL B2 E2 BL E2 B2
HEE [1 [ [
Q1 Q2 Q1 Q2
U O O O O O
Cl E1 C2 Cl E1 C2

M Package Dimensions for Dual-Transistor Devices
@® ES6 ®fS6

0.55 0.48

Unit: mm
Unit: mm

@®CST6

Unit: mm
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2. Product Lines. amms

M Dual-Transistor Devices (MT Series)

Application

VHF / UHF
Buffer + OSC

MT6LO3E - -
MT6LO4AE - -
MTG6LOSE MT6LOSFS -

- MT6L11FS -
MT6L53E - -
MT6L54E - -
MTG6LS5E MT6L55FS -
MT6L56E - -

MT6L57AE - -
MT6L58AE - -
MT6L61AE - -
MT6L62AE - -

- MT6L63FS -

- MT6L64FS -

- MT6L65FS -

- MT6L66FS* MT6L66CT*

- MT6L67FS* MT6L67CT*

- MT6L68FS -

- MT6L71FS -

- MT6L72FS -

- MT6L73FS* MT6L73CT*

- MT6L74FS* MT6L74CT*

- MT6L75FS* MT6L75CT*

- MT6L76FS* MT6L76CT*

- MT6L77FS* MT6L77CT*

- MT6L78FS -

MTG6CO3AE - -
MT6CO4AE - -
MT6CO6E - -
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M Dual-Transistor Devices (MT Series)

PRODUCT LINES
Microwave Transistors

fT_(Typ.) NF (Typ.) .
L Constituent
Application Part Number VCe| Ic | f Parts
(V) | (MA)|(GHz)
MT6LO3AT 5 40 | 200 | 80to 160 1 5 10 3 10 | 1.4 3 7 2 |MT3S03ASx2| TU6
VHF / UHF MT6LO3AE 5 40 | 100 | 80to 160 1 5 10 3 10 | 1.4 3 7 2 |MT3S03AT x2 | ES6
Low Noise Amp MT6LO4AT 5 | 40 | 200 | 80t0160 | 1 5 7 3 7 12| 3 7 1 |MT3S04AS x2| TU6
MT6LO4AE 5 40 | 100 | 80to 160 1 5 7 3 7 1.2 3 7 1 |MT3S04AT x2 | ES6
MT6LOSE 5 40 | 100 | 80to 140 1 5 4.5 1 5 1.4 1 5 1 | MT3SO05T x 2 ES6
MT6LO5FS 5 40 50 | 80to 140 1 5 4.5 1 5 1.4 1 5 1 |MT3S05FSx2| fS6
5 to . X
MT6L11FS* 6 40 0 |100to160| 1 5 6 1 5 2.4 1 5 2 |MT3S11FS*x2| fS6
Q1| 5 15 70 to 140 1 5 10 3 S 1.6 8 8 2 | MT3S06T ES6
AR Q2| 5 40 100 80 to 140 1 5 4.5 1 5 1.4 1 5 1 | MT3S05T
MT6L54E Q1 5 15 100 70 to 140 1 5 10 3 5 1.6 3 3 2 | MT3S06T ES6
Q2| 8 40 80 to 140 1 5 4.5 1 5 1.4 1 5 1 | MT3S08T
VHE / UHE MT6L55E Q1| 5 25 100 70 to 140 1 5 12 8 10 | 15 3] 5 2 | MT3S07T ES6
Buffer + OSC Q2| 5 40 80 to 140 1 5 4.5 1 5 1.4 1 5 1 | MT3S05T
MT6L55ES Q1 5 25 50 70 to 140 1 5 12 3 10 | 1.5 3 5 2 | MT3S07FS fs6
Q2| 5 40 80 to 140 1 5 4.5 1 5 1.4 1 5 1 | MT3S05FS
Q1| 5 25 70 to 140 1 5 12 3 10 | 15 8 5 2 | MT3S07T ES6
MT6LS6E 2| 8 40 100 80 to 140 1 5 4.5 1 5 1.4 1 5 1 | MT3S08T
Q
MT6L57AE Q1| 5 15 100 70 to 140 1 5 10 3 5 1.6 3 3 2 | MT3S06T ES6
2| 5 40 80 to 160 1 5 7 3 7 1.2 3 7 1 | MT3S04AT
Q
Q1| 5 15 70 to 140 1 5 10 3 5 1.6 & 3 2 | MT3S06T ES6
MT6LSBAE Q2| 5 40 oY 80 to 160 1 5 10 8 10 | 1.4 3 7 2 | MT3S03AT
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2. Product Lines. amms

M Dual-Transistor Devices (MT Series)

Constituent

Application Part Number Parts Package
(V) | (mA)|(GH2)
QL| 5 25 70 to 140 1 5 12 3 10 | 15 3 5 2 |MT3S07T
MT6L61AE 100 ES6
Q2| 5 40 80 to 160 1 5 7 3 7 1.2 3 7 1 |MT3S04AT
5 2 70 to 14 1 12 8 10 | 15 8 5 2 |MT3S07T
MT6L62AE Q1 > 100 010 140 > ES6
Q2| 5 40 80 to 160 1 5 10 & 10 | 1.4 & 7 2 | MT3S03AT
QL| 5 25 70 to 140 1 5 12 3 10 | 15 1 5 2 |MT3S07FS
MT6L63FS 50 fS6
Q2| 6 40 80 to 160 1 5 6 1 5 2.4 1 5 2 |MT3S11FS
Q1| 45 | 24 70to 140 | 3 10 ( 20 | 3 | 10 | 14 | 3 2 2 |MT3S35FS
MT6L64FS 50 S6
Q2| 6 40 100t0 160 | 1 5) 6 1 5 24| 1 5 2 |MT3S11FS*
Q1| 45 | 36 70t0 140 | 3 10| 20| 3 | 10 | 1.3 | 3 2 2 |MT3S36FS
MT6L65FS 50 fS6
Q2| 6 40 100to 160 | 1 5 6 1 5 2.4 1 5 2 |MT3S11FS*
Q1| 45 | 24 70to 140 | 3 10 (195 3 | 10 | 14 | 3 2 2 |MT3S35FS
MT6L66FS* 100 fS6
Q2| 6 80 110t0 160 | 1 5 85| 1 |10 12| 1 10 | 2 |MT3S106FS*
Q1| 45 | 36 70t0 140 | 3 10| 20| 3 | 15 |13 | 3 3 2 |MT3S36FS
MT6LE7FS* 100 fS6
Q2| 6 80 110to 160 | 1 5 8.5 1 10 | 1.2 1 10 2 |MT3S106FS*
QL| 5 15 70 to 140 1 5 10 3 5 1.7 1 8 2 |MT3S06FS
MT6L68FS 50 fS6
Q2| 6 40 100to 160| 1 5 6 1 2.4 1 5 2 |MT3S11FS
MTEL71FS Q1| 5 25 50 70t0140 | 1 5 12| 3 |10 |15 3 5 2 |MT3S07FS 56
gﬁ;érU+HgSC Q2| 6 40 100to 160 | 1 5 6 1 5 2.4 1 5 2 |MT3S11AFS
Q1| 45 | 36 70to 140 | 3 10 ( 19 | 3 | 15 | 1.3 | 3 3 2 |MT3S36FS
MT6L72FS 50 fS6
Q2| 6 40 100to 160| 1 5 6 1 5 2.4 1 5 2 |MT3S11AFS
QL 5 25 70 to 140 1 5 12 3 10 | 15 1 5 2 |MT3S07FS
MT6L73FS* 100 fS6
Q2| 6 50 7510 125 1 5 7 1 10 |1.35| 1 15 2 |MT3S109FS*
QL 5 25 70 to 140 1 5 12 3 10 | 15 1 5 2 |MT3S07FS
MT6L74FS* 100 fS6
Q2| 6 80 7510 125 1 5 7.5 1 10 |1.35] 1 15 2 |MT3S110FS*
QL 5 25 70 to 140 1 5 12 3 10 | 15 1 5 2 |MT3S07FS
MT6L75FS* 100 fS6
Q2| 6 80 110to 160| 1 5 (85| 1 |10 |12 1 10 | 2 |MT3S106FS*
Q1| 5 15 70t0140 | 1 5| 10| 3 5 |17 | 1 3 2 |MT3S06FS
MT6L76FS* 100 fS6
Q2| 6 80 110t0 160 | 1 5 85| 1 |10 12| 1 10 | 2 |MT3S106FS*
QL| 6 40 100to 160 | 1 5 6 1 5 2.4 1 5 2 |MT3S11FS
MT6L77FS* 100 fS6
Q2| 6 80 110to 160| 1 5 (85| 1 |10 |12 1 10 | 2 |MT3S106FS*
e e Q1| 6 40 50 100to 160| 1 5) 6 1 5 (24| 1 5 2 |MT3S11FS -
Q2| 6 40 100to 160 | 1 5 6 1 2.4 1 5 2 |MT3S11AFS
MT6CO3AE 5 40 | 100 | 80to 160 1 5 10 3 10 | 1.4 3 7 2 |MT3SO03AT x 2 ES6
MT6CO4AE 5 40 | 100 | 80to 160 | 1 5) 7 3 12| 3 7 1 |MT3S04AT x 2 ES6
MT6CO6E 5 15 | 60 | 70t0 140 | 1 5| 10 | 3 16 | 3 3 2 |MT3S06T x 2 ES6

* New product / SiGe, ** Total Pc
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PRODUCT LINES

Bl MOSFETs and JFETs for AM/FM Tuners

Max Ratings

Electrical Characteristics

Vps | ID | PD IDSS(Typ.) Gps/NF (Typ.)
Application Part Number |VGDsH| (IG) VDS [VG1S/ VDs| ID |VG2s VDs| ID |Ve2s| f Package
o LT
(MA) [(mW) V) | V) (V) [(mA)] (V) (V) [(MA)| (V) |[(MHz)

3SK195 135| 30 | 150 | 0t00.1 6 |0/4] 13 | 6 | 10 | 4 27/1.1 6 - 4 | 200 SMQ

3SK225 150 SMQ

R T o 185] 30 [ 0001 6 (0/45 21 | 6 | 10 | 45| 22/2.0 6 | 10 | 45 | 500 UsQ

35K226 150 SMQ

35K258 135] 30 [ 0001 6 [0/45 13 | 6 | 10 | 45| 27/1.1 6 | 10 | 45 | 200 USQ

2SK241 200 MINI

2SK302 20 | 30 [150| ¥°©¥ | 10| 0 | 10| 10 - ©) | 28/17 | 10 | — | (0) | 100 S-MINI

2SK882 100 | 3to 14 USM

FM RF 2SK161* 200 MINI
2SK211* —18+| (10) | 150 | 1to 10 10| 0 9 |10 | — | (0) | 18/25 | 10 | — | (0) | 100 S-MINI

2SK881* 100 USM

2SK1771 125| 30 | 150 | 0t00.1 8 0 [ 15| 8 | 10 | — 23/1.0 8 | 16 | — | 100 SMQ

FM RF, OSC 25K192A7 —18*| (10) 200 3t024 | 10 | © 7 | 10| - | (0| 24/18 | 10 | — | (0) | 100 MIN
' 2SK210* 100 : S-MINI
2SK709* 300 TO-92

AM RF 2SK7107 —20%| (10) 200 61032 50 | 25| 5 | — | (0 oe ’ s MINI
2SK711* 150 S-MINI

2SK1875* 100 - I Y N UsM

* JFET

M FETs for VHF/UHF Bands

Max Ratings Electrical Characteristics
IDSs(Typ.) Gps(GCS)/NF(NFCs) (Typ.)
Application Part Number VDs| ID |VG2s Vps | ID |Ve2s| f Package
D
(V) | (mA) [(mW) (V) [(mA)[ (V) | (dB/dB) | (V) [(MA)| (V) |(MHz)
3SK260 15 | 30 | 100 | 3to14 6 |0/3] 27 6 10 3 |(24.5)/(3.3) (10) | — - | 200 usQ
3SK195 135| 30 | 150 | 0to0.1 6 [0/4] 13 6 10 4 27/1.1 6 10 4 | 200 SMQ
3SK225 150 SMQ
P 135 | 30 100 0to 0.1 6 (0/45] 21 6 10 | 45| 22/2.0 6 10 | 4.5 | 500 UsQ
WAL (-7 (B 35K226 150 SMQ
3SK258 13.5| 30 100 0to0.1 6 |0/45| 13 6 10 | 45| 27/11 6 10 | 4.5 | 200 UsQ
3SK292 150 SMQ
35K294 12.5| 30 100 0to 0.1 6 (0/45/235| 6 10 | 45 | 215/18 | 6 10 | 4.5 | 500 UsQ
3SK199 135| 30 | 150 | 0to0.1 6 [0/4]215| 6 10 4 | 195/19 | 6 10 4 | 800 SMQ
3SK207 150 SMQ
3SK256 13.5| 30 100 0to 0.1 6 |0/45/215| 6 10 | 45 | 195/19 | 6 10 | 4.5 | 800 UsQ
3SK232 150 SMQ
UHF RF, MIX 3SK249 125| 30 100 0to 0.1 6 (0/45] 21 6 10 | 45| 20/15 6 10 | 4.5 | 800 UsQ
3SK259 15 | 30 | 100 | O0to0.1 6 [0/3]185| 6 10 3 19/2.6 6 10 3 | 800 usQ
3SK291 150 SMQ
3SK293 12.5| 30 100 010 0.16 6 (0/45] 27 6 10 | 45| 23/15 6 10 | 4.5 | 800 UsQ
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2. Product Lines. amms

XM Diodes )

e New ultra-thin chip-scale packages : CST3 (1.0 x 0.6 x 0.38 mm) and SC2 (0.62 x 0.32 x 0.3 mm)

B Package Dimensions

.
.
.
.
.
.
.
.

eececcocee

) : .
usC SESC 1SC CST2 . | CST3 SC2 :
3.125 mm? 0.84 mm? 0.6 mm? 0.6 mm? . 0.6 mm? 0.2 mm? .
.
Y . .
-— . .
:[. = - — : 5
- c .
— o
= . .
|_| - s s s s e A Em e :
. ~ 0
: .
c .
1 _— -_— _— -_— _— -_— ¢_| _— -_— -_— -_— -_— d. -_— _— :
2.5x1.25x0.9 mm 1.6x0.8x0.6 mm 1.4x0.6 x0.52 mm 1.0x 0.6 x 0.48 mm 1.0x0.6x0.38 mm ¢ 1.0x 0.6 x 0.38 mm 0.62 x 0.32 x 0.3 mm |
@608 % 0 [y
B Varicap Diodes for VCOs and VCXOs
Application ‘ USC ‘ ESC ‘ UsSQ ‘ TESQ ‘ SESC fSC CST3 SC2
1SVv229 1SV279** 1SV306 = = =
VHF / UHF VCO 18V270 1SVv281** — — — —
1SV276 1SVv284** — — JDV2S06S JDV2S06FS
1SVv239 1SVv280** — — — —
L-Band VCO
1sva77 1SVv285** — — JDV2S07S JDV2S07FS
1SV304 1SV305 JDV4P08U JDV4P08T JDV2S08S JDV2S08FS
UHF Wideband VCO 1sv310 1Sv311 — — JDV2S09S JDV2S09FS
1Sv313 1Sv314 — — JDV2S10S JDV2S10FS
1Sv328 1SVv329 — —_ JDV2S13S JDV2S13FS
— JDV2S01E — — JDV2S01S JDV2S01FS
— JDV2S02E — — JDV2S02S JDV2S02FS
- JDV2S05E —_ — JDV2S05S JDV2S05FS

— — — — JDV2S16S JDV2S16FS
— —_ —_ — JDV2S17S* JDV2S17FS*
UHFVCO — — — — JDV2S19S JDV2S19FS
— — — — JDV2S22S* JDV2S22FS*
— —_ —_ — —_ JDV2S25FS* | JDV3S25CT* | JDV2S25SC*
— — — — — JDV2S26FS* | JDV3S26CT* | JDV2S26SC*
— —_ —_ —_ —_ JDV2S27FS* | JDV3S27CT* | JDV2S27SC*
— — — — — JDV2S28FS* | JDV3S28CT* | JDV2S28SC*
e — — e — JDV2S29FS* | JDV3S29CT* | JDV2S29SC*

1Sv322 1Sv323 — — — — = —
VCXO 1SVv324 1SV325 = — — — — —
1SV330 1SV331 — — — — — —

* New product, ** Manufactured at an overseas factory
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M Varicap Diodes for VCOs

CV — Capacitance (pF)

CV — Capacitance (pF)

rs — Series Resistance (Q)

New varicap diodes for VCOs
Higher capacitance variation, ratio compared to the conventional JDV2S01 and JDV2S02

PRODUCT LINES

CV -VR rs —VR
10 1
@f=1MHz @f =470 MHz
Ta=25°C Ta=25°C [l
= % 0.8 =Ny
e, T (I ~——— T
e T —— g o6 =
= I ? R
. Tt 2
@
90 ——— D
% 0.4 T~ \\
—— JDV2S01S 8 —— JDV2501S
------- IDV25028 | Nl e JDV23028
- JDVZS16S 0 02 3 —-= JDV2516S
—— JDV2S17S — JDV2S17S
o1 — — JDV2S19S — — JDV2519S
o) 1 2 8 4 5 6 0.1 1 10
VR - Reverse Voltage (V) VR — Reverse Voltage (V)
Varicap diodes for VCOs
Suitable for VHF/UHF VCOs
CV — VR CV -VR
100 ‘ 10 | @f=1MHz
| @f=1MHz | 2o
| Ta=25°C | Ta=25°C
N o e N~ N
10 T g 10
== — — JDV2S0LS < =
e, ‘ == = [ JDV25025 S = ==
— Q,.L = ol ~—l
Tl S —-— JDV25055 S =~ p—
T Sy | —— JDV2S06S o Bl O - .
! S | —— JDvasors d — DVISESC
- JDV2508S 5 | | *JDVZSZBSC
JDV2509S - *Jszsz7sc
" JDV2510S - *Jszszasc
Y O O s JDV2S135 01 i JDV25295C
o 1 2 3 4 5 6 v i ¥ o 2 ® * New product
VR — Reverse Voltage (V) VR —Reverse Voltage (V)
rs — VR rs —VR
1 1 i e
@f =470 MHz @f =470 MHz
Ta=25°C _ Ta=25°C
0.8 g os
g [ T7-
3 TN
JDV2501S % 06
...... ® N
¢ \
T
8 04 .\Qi\
g .............. - N *JDV2S25SC
N | ’ &\ *JDV2S265C
o ® 02 \ —=—*JDV2S27SC
X \ *)DV2528SC
0 JDV2513S a — —*JDV2529SC
0.1 1 10 0.1 1

VR — Reverse Voltage (V)

VR — Reverse Voltage (V)
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2. Product Lines. amms

B Varicap Diodes for VCOs and VCXOs

VR CT (1) CT (2) rs (Typ.)
Application Part Number VR VR | CT(1)/CT(2) /=1 f Package
(V) (pF) (V) (pF) (V) (Q | (V) |(MH2)

1SV229 usc
1SV279 15| 3 | 15 1410 16 2 55t065 | 10 2.0 min 02 | 5 |470 ESC

1SV306 usQ

1SV270 10 | 3 | 10 1510 17 1 7.3108.7 4 1.8min | 028 | 1 | 470 usc

VHF / UHF VCO 1Sv281 ESC
15V276 usc

0.22

15284 10 | 3 | 10 1510 17 1 701085 4 1.8 min 1 | 470 ESC
JDV2S06S 027 SESC

JDV2S06FS fsc

15V239 15 | 3 | 15 3.8104.7 2 15t020 | 10 20min | 045 | 1 | 470 usc

15V280 ESC

L_Band VCO 15V277 usc
15V285 10 | 3 | 10 | 40t049 1 | 1.85t0235 | 4 20min | 042 | 1 | 470 ESC
JDV2S07S SESC

JDV2S07FS fsC

1SV304 057 usc

1SV305 ESC

JDV4P08U usQ
IDVAPOST 0 | 3 | 10 | 17310193 | 1 5.3106.6 4 3typ. - 1 | 470 —
JDV2S08S : SESC

JDV2S08FS fsc

UHF Wideband 1SV310 028 usc
veo 1SV31l 10 | 3 | 10 | 97t011.1 | 1 | 445t0545 | 4 1.8 min . 1 | 470 ESC
JDV2509S SESC

JDV2S09FS 0.33 fsC

1SV313 usc

LV 10 | 3 | 10 | 73t084 | 05| 275t034 |25 | 24mn |035| 1 | 470 Bt
JDV2510S SESC

JDV2S10FS fsc

15V328 usc

15V329 0.55 ESC
TovaS1aS 10| 3 | 10 571067 1 | 185t0245 | 4 2.8 typ. 1 | 470 Eoc

JDV2S13FS 0.55 fsC

JDV2S01E ESC
JDV2S01S 10 | 3 | 10 | 28510345 | 1 | 1.35t01.81 | 4 1.8 min 05 | 1 | 470 SESC

JDV2S01FS fsc

JDV2S02E ESC
JDV2S02S 10 | 3 | 10 1.8t023 1 | 083t0123 | 4 1.8 min 06 | 1 |470 SESC

JDV2S02FS fsC

UHF VCO JDV2S05E ESC
JDV2S05S 10 | 3 | 10 | 38510455 | 1 | 1.94t0248 | 4 1.7 min 03 | 1 |470 SESC

JDV2S05FS fsc

JDV2S16S 0 | 3 | 10 3.59 typ. 0.5 1.8 typ. 25 2.0 typ. 05 | 1 |470 SESC

JDV2S16FS fsC

JDV2S17S SESC

Dvos17es 10 | 3 | 10 1.9 typ. 1 0.9 typ. 4 2.1 typ. 06 | 1 |470 s

JDV2S19S 10| 3 | 10 3.66 typ. 1 2.0 typ. 4 1.82typ. | 035| 1 | 470 SESC

JDV2S19FS fsC

LDV 10 | 3 | 10 | 32410362 | 1 | 1.77t01.99 | 3 1.82 05 | 1 | 470 SEC

JDV2S22FS fsc

36 | TOSHIBA CORPORATION Semiconductor Company



PRODUCT LINES
Diodes

IR CT (1) CT (2) rs (Typ.)
Application Part Number VR VR VR | CT(1)/CT(2) \/=1 f Package
(nA) | (V) (pF) (V) (pF) (%) (Q) | (V) |(MH2z)
*
JDV2S25FS 5.62 t0 5.99 1.91t02.12 277102.98 249 fsc
JDV3S25CT* 10 1 5 1 4 0.47 470 CST3
JDV2S25SC* 5.57 t0 5.93 1.88 t0 2.08 2.81t03 ' sc2
JDV2S26FS* 0.4 fSC
15.35 to 16.31 5.27 t0 5.6 2.82t03
JDV3S26CT* 10 1 5 1 4 0.37 470 CST3
JDV2S26SC* 15.33 to 16.29 5.25t0 5.58 2.83t103.01 | 0.36 Sc2
JDV2S27FS* 8.06 to 8.56 2.79 to 2.98 27910298 | 249 fSC
UHF VCO JDV3S27CT* 10 1 5 1 4 0.48 470 CST3
JDV2S27SC* 810 8.5 2.751t0 2.93 281103 ) SC2
*
JDV2S28FS 10.2 to 10.83 3.42t0 3.64 2.88 to 3.07 0.41 fsc
JDV3S28CT* 10 1 5 1 4 i 470 CST3
JDV2S28SC* 10.13 to 10.77 3.38103.6 2.9t03.08 ) sc2
*
JDV2S29FS 3.59 to 3.87 1.26 to 1.40 2.73t02.91 0.66 fSC
JDV3S29CT* 10 1 6 1 4 0.64 470 CST3
JDV2S29SC* 3.54 t0 3.83 1.22 to 1.37 2.73102.92 ' sc2
1SV322 usc
10 3 10 26 to 30 1 6t07.1 4 4 min 04 100
1SV323 ESC
1SV324 usc
VCXO 10 3 10 4310 49.5 1 8.5t012.2 4 4 min 0.4 100
1SV325 ESC
1SV330 10| 3 |10 18 1 5.1 4 35typ. | 045 ato |22
1SV331 ESC
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2. Product Lines

M Varicap Diodes for AM/FM Tuners

Q (rs(Q)Typ.)

VR
Application Part Number Package
AM Tuning 1SV102 30 | 50 | 30 | 360 to460 2 15t0 21 25 200 2 1 MINI
FM Tuning 1Sv101 15 | 10 | 15 2810 32 3 12t0 14 9 (0.3) C=30pF 50 MINI
1SV103 322 | 50 | 30 37 t0 42 3 13210162 | 30 (0.35)*  |C=20pF] 50 MINI
1Sv228 10 3 | 100 S—MINI
EMTuning 1Svia7 15 | 15 | 28510325% | 3 11.7t013.7%| 8 03 ooy s0 VNI
(Twin) 1SV225 32 | 50 30 | 185to21* 3 6.6107.7* | 30 (0.35)* 3 | 100 S—MINI
JDV3C11 20 | 10 | 20 | 658t0742 | 1 11510143 | 45 (0.4) 15 | 100 S—MINI
JDV3C34 12 | 10 | 10 | 67910721 | 2 26110278 | 6 (0.2) 2 | 100 S—MINI
AFC 1SV160 15 | 100 | 4 7 to 14 4 _ - 0.7) 4 50 S—MINI

* Series-connected capacitance

M Varicap Diode Arrays for AM Tuners

Constituent

Application Part Number Parts Package
(V)
HN1VO1H 1SV149 x 4
AM Tuning HN1V02H 16 20 16 435 to 540 1 19.9to0 26.7 8 200 1 1 1SV149 x 2 FM8
HN2V02H 1SV149 x 3

CTM)/CT () rs (Typ.)
Application Part Number Package
(MHz)

AFC 1SV216 30 | 10 | 28 | 105t016 2 3.31t05.7 10 25t034 | 055 | 5 | 470 usc
1SV215* 30 | 10 | 28 26 to 32 2 251032 25 5.9 min 0.6 5 | 470 usc
1SV231* 30 | 10 | 28 | 41t0495 2 271034 25 14 min 105 | 5 | 470 usc
1SV232 30 | 10 | 28 28 to 32 2 275t031 | 25 10 min 055 | 5 | 470 usc

VHF Tuning 1SVv242 30 10 | 28 3610 4.2 1 2431030 | 28 13.4min | 065 | 5 | 470 S-MINI
(e 1SV262 _ USscC
VT 34 | 10 | 32 3310 38 2 2.6103.0 25 12 min 0.6 5 | 470 EsC
1SV269* 25t02.9 10.8 min usc
1svossgr= | o4 | 10 % 291034 2 251030 | 2 [ 106min | 0% ] 5 | 470 ESC
VHF / UHE 1SV214* 0 | 10 | 28 |1416101625 1 | 211t02.43 - 9.51t07.15 04 s | 470 usc
Tuning 1SV278B*** ’ : 2 2.01t02.43 5.9t07.28 ’ ESC
1SV245 ] usc

30 | 10 | 28 | 3.31t0455 | 2 | 061t00.77 | 25 5.0 min 1.2 1 | 470
1SV309 ESC
: 1Sv287 usc
UHF Tuning 30 | 10 | 28 421057 2 | 05310068 | 25 7.6 typ. 1.9 1 | 470

(BS 2nd C 1V) 1SVv291 ESC
(CATV) 1SV302 30 | 10 | 28 | 42to51 2 | 21t031 | 25 | 175typ. | 1.05| 5 | 470 use
1SV303 ESC
JDV2S71U* usc
TDVaSTIE" 30 | 10 | 28 61t07.2 1 | 049t00.64 | 25 11.5 typ. 1 5 | 470 Esc
CATV 1SV230 2 | 10 | 28 13910166 | 1.7t02.1 20 i 0.73 s | 470 usc
Conv. OSC 1SV286* 14510 16.1 1.56 to 1.86 0.75 ESC
Wideband Tuning | 1SV288 usc
(CATV) Lsvogogs | 30 | 10 | 28 | 4ltod9s 2 251032 25 16 typ. 092 | 5 | 470 Esc
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PRODUCT LINES
Diodes

M Diodes for TV Band Switches

VE(MAX) C1(Typ.) rs(Typ.)
Part Number IE f Package
(mA) | (MHz)
1SS314* 0.7 usc
Single 1SS381 30 0.1 15 0.85 2 6 0.5 2 100 ESC
JDS2S03S 0.8 SESC
1SS268 0.8 S—MINI
1SS312* 30 0.1 15 0.85 2 6 0.6 2 100 USM
Dual 1SS364 0.85 SSM
155269 30 0.1 15 0.85 2 0.8 6 0.6 2 100 S-MINI
1SS313 USM
* Manufactured at an overseas factory
M PIN Diodes
VE(MAX) C1(Typ.) rs(Typ.)
Part Number [= VR Package
(V) (MA) (%)
1SVv128 0.95 typ. 7 S—MINI
1SVv271 50 0.1 50 1 50 0.25 50 3 10 100 usc
JDP2S04E ESC
1SV307 usc
1SV308 ESC
il JDP2S02AS 30 0.1 30 1 50 0.3 1 1 10 100 sESC
JDP2S02AFS fSC
JDP2S02ACT CST2
JDP2S01S 30 0.1 30 0.95 50 0.65 1 0.65 10 100 sSESC
JDP2SO0SFS 20 | 01 | 20 0.94 50 0.32 1 15 1 100 IEC
JDP2S05CT CST2
JDP2S08SC* 30 0.1 30 0.95 50 0.21 1 1 10 10 SC2
1Sv237 0.95 typ. 0.25 3 SMQ
1SV172 4 S—MINI
50 0.1 50 50 50 10 100
bual 1SV252 0.98 0.2 BI5 USM
1SV312 1 0.25 3 usQ
JDP4P02U usQ
30 0.1 30 1 50 0.3 1 1 10 100
JDP4P02AT TESQ

* New product

B SBDs for VHF/UHF Mixers

VE(Typ.) C1(Typ.)
Part Number Package
1SS154 6 30 0.5 10 0.8 0 S-MINI
Single 1SS315 5+ 30 0.25 2 0.6 0.2 usc
JDH2S01FS 4 25 0.25 2 0.6 0.2 fSC
JDH2S02FS* 10 10 0.24 1 0.3 0.2 fSC
188271 6 30 0.5 10 0.8 0 S-MINI
155295 4 30 0.25 2 0.6 0.2 S-MINI
bual JDH3D01S 4 2.5 0.25 2 0.6 0.2 SSM
JDH3DO1FV 4 25 0.25 2 0.6 0.2 VESM

* New product
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2. Product Lines. amms

Radio-Frequency Cell Packs (MMIC)

Toshiba’s radio-frequency cell packs integrate

multiple discrete devices required for mobile

communications equipment, such as amplifiers and
mixers, reducing product power consumption, size

and design complexity.

Bipolar Linear ICs

B Product Lines

Part Number Function

Package

Application

Cs6

Electrical Characteristics (Ta = 25°C)

Bipolar linear BS tuners, communications _ _ _ _
TA4001F SMQ wideband amp equipment, VHF / UHF amps B/W = 2.4 GHz, Gp = 12.5 dB @f = 500 MHz, Vcc =5V
Bipolar linear BS tuners, communications _ _ _ _
TA4002F Sg wideband amp equipment, VHF / UHF amps B/W =1.3 GHz, Gp = 23 dB @f = 500 MHz, Vec =5V
Bipolar linear Communications equipment, _ _ _ _
TA4004F SMV wideband amp VHE/UHE amps B/W = 1.2 GHz, Gp = 10.5 dB @f = 400 MHz, Vcc = 2V
TA4011AFE ESV ﬁi'gg[lgnl &n:;rp Sar:n;;r;gatlons SIS B/W = 2.4 GHz, Po1dB = -6 dBmW @Vcc =2V
Bipolar linear Communications equipment,
TA4011FU usv wideband amp UHE amps quip B/W = 2.4 GHz, Po1dB = —6 dBmW @Vcc = 2V
Bipolar linear Communications equipment,
TA4012AFE ESV wideband amp UHE amps auip B/W = 2.0 GHz, Po1dB = 0 dBmW @Vce = 2V
Bipolar linear Communications equipment,
TA4012FU usv wideband amp UHE amps aui B/W = 2.0 GHz, Po1dB = 0 dBmW @Vce = 2V
TA4014FE ES6 %igc&lag: Iti:ﬁfirr TCXO, VCXO lcc =1.2 mA @Vcc = 3.0V Vosc = 1.4 p-p (reference value)
Bipolar linear
TA4014FC Cs6 e TCXO, VEXO
Bipolar linear
TA4015FT TU6 O8C & buttar TCXO, VCXO
Sinolar Icc = 1.3 mA @Vcc = 3.0V Vosc = 1.4 p-p (reference value)
Ipolar linear
TA4015FE ES6 OB b TCXO, VCXO
Bipolar linear Communications equipment,
TA4016AFE ES6 wideband amp UHE amps <HlE B/W = 3.2 GHz, Gp = 19 dB @f = 1.5 GHz, Vec =2V
Bipol
TA4017FT TUB differential amp | CATV: IF amps | Suf? = 13 dB, Po1dB = 2 dBmW @Vee =5V, f = 45 MHz
Bipolar differential . 2
TA4018F SM8 gain control amp CATV, IF variable amps [ Sa1"=11dB, Gr =37 dB @Vcc =5V, f = 45 MHz
Bipolar
TA4019F Sms differential amp CATV, IF amps | S21/? = 30 dB, IM3 = 53 dB @Vcc = 5V, f = 45 MHz, Pin = -35 dBmW
Bipolar linear - i — - - - -
TA4107F SM8 AT EVERED CATV, analog / digital tuners | C.Gain=-0.5dB, IIP3 = 12 dBmW @frr = 1 GHz, fio = 950 MHz, Vec = 4.5V
TA4020FT* TESQ Bipof‘;?ﬁnear UHF band, low-noise amps | lcc =5 mA, NF = 0.95 dB, | Szel’ = 15 dB @Vcc = 3V, f = 1.5 GHz
Bipolar linear Combines an oscillator transistor, a buffer transistor and bias
s €S6 wideband amp Veo resistors in one package. Suitable for 2- to 5-GHz oscillation.
SiGe MMIC PHS bh High conversion gain : G na = 17.5 dB(typ.), Gmix = 5 dB(typ.)
TA4500F* Qs16 dLow-noise amp and digita‘l’ o oss phones High 11P3 : IP3na = —7.5 dBMW(typ.), lIP3yix = 7.0 dBmW(typ.)
ownconversion mixer High 1/2IF Suppression ratio : 1/2IFRmix = 45 dB(typ.) @1.9 GHz, Vcec =3V
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MMIC

B Product Lines

PRODUCT LINES

Part Number Package Function Application Electrical Characteristics (Ta = 25°C)
) General-purpose RF switch, Loss = 0.4 dB (typ.), ISL = 30 dB (typ.), Pil dB = 18 dBmW (min)
Tz TU6 SPDT switch receiver antenna switch @f=1GHz,Vc=0V/27V
i L i Loss = 0.5 dB .), ISL =30 dB .), Pi1 dB = 17 dBmW (min]
TG2211AET* TU6 SPDT switch General-purpose RF switch, (typ.) (typ.) (min)
and inverter receiver antenna switch @f=2GHz, Vpp /Vc(H)=2.7V 2.7V
. General-purpose RF switch, Loss = 0.45 dB (typ.), ISL = 24 dB (typ.), Pi1 dB = 12 dBmW (min)
TG2213S SES6 Small SPDT switch receiver antenna switch @f=2.5GHz,Vc=0V/2.7V
TG2214S SES6 Small SPDT switch General-purpose RF switch, Loss =0.45 dB (typ.), ISL = 24 dB (typ.), Pil dB = 12 dBmW (min)
Inverted output of TG2213S | receiver antenna switch @f=25GHz,Vc=0V/2.7V
A ) General-purpose RF switch, Loss = 0.7 dB (typ.), ISL = 23 dB (typ.), Pi1 dB = 25 dBmW (min)
TG2216TU UF6 Medium-power SPDT switch | PHS, Bluetooth, 2.4-GHz =25 GHz V=0V 2.7V
wireless LAN antenna switch @f=2 Zve= '
. General-purpose RF switch Loss = 0.45 dB (typ.), ISL = 22 dB (typ.), Pi1 dB = 14 dBmW (min)
* " 1
TG2217CTB CST6B Ultra-small SPDT switch receiver antenna switch @f=25GHz,Vc=0V/26V
PA : Gp = 36 dB, Itotal < 180 mA, @f = 1.92 GHz, Po = 20.5 dBmW,
Vgg = per rank
1.9-GHz power amp PHS phones, SW: Lossrx = 0.5 dB
TG2403CT* - S RX
CST20 and SPDT switch digital cordless phones ISLtx =25 dB
ISLrx = 15 dB
@f=1.92 GHz,Vc=0V/3V

* New product
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'_siibﬁfovides
applications. These devices are best suited for high-power amplifiers and
boosters.

mrulhm
i

‘Il‘alll‘ﬁ‘ Frequency POWER MOSFETS =

( Radio- Frequency Power MOSFETS )

5%

Toshiba offers radio-frequency power MOSFETSs designed for VHF and UHF TV{." ;
broadcast transmitters, and transmitter amplifiers for 800-MHz cell phgnes.:: 7
Salient features of these devices include high gain and high efficiency.  {

L 2 The markets of mobile communications systems, car phones and professional and
amate(®radios are orowing steadily. To meet diverse needs, Toshiba offers a wide
range of power modules.



=n 3. Radio-Frequency. Power DeVices mmm

H General Characteristics of Radio-Frequency Power Transistors

Maximum Ratings Po(W)

Applications T Package
VCBO PC Ic Vcc f Pj
(V) () (A) v) (MHz) (W)
2SC2290A 45 175 20 60 PEP 125 28 4 PEP 2-13B1A
27 to 50 MHz
CB Radios 2SC2879A 45 250 25 80 PEP 125 28 8 PEP 2-13B1A
Amateur Radios
2SC2510A 60 250 20 150 PEP 28 28 9 PEP 2-13B1A
175 MHz
Marine Radios 2SC2782A 36 220 20 80 125 175 18 2-13CIA
Professional Radios
Amateur Radios

B General Characteristics of Radio-Frequency Power MOSFETS

Maximum Ratings Test Conditions
o (Tc=25°) Efficiency .
Applications (Min) Package
v VHF 2SK1310A 100 250 12 190 65 %(typ.) 50 230 10 2-22C2A
Broadcasting
UHF 2SK1739A 80 250 11 20 50 %(typ.) 40 770 10 2-22C2A
Cell 2SK2854 10 0.5 0.5 0.2 40 % 6 849 0.02 PW-MINI
Phones
2SK2855 10 0.5 1 1.26 55 % 6 849 0.2 PW-MINI
Radio 2SK3074 30 3 1 0.63 45 % 9.6 520 0.02 PW-MINI
Transmitters
2SK3075 30 20 5 7.5 50 % 9.6 520 0.5 PW-X
2SK3078A 10 3 0.5 0.63 50 % 4.5 470 0.1 PW-MINI
Family
Radio Service 2SK3656 7.5 3 0.5 0.5 50 % 3.6 470 0.02 PW-MINI
(FRS)
2SK3079A 10 20 3 2.24 50 % 4.5 470 0.1 PW-X
Gereral Mobile
Radio Service (GMRS) 2SK3756 7.5 3 1 1.26 50 % 4.5 470 0.1 PW-MINI
2SK3475 20 3 1 0.63 45 % 7.2 520 0.02 PW—MINI
Radios
2SK3476 20 20 3 7 60 % 7.2 520 0.5 PW—X
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=n 3. Radio-Frequency.Power DEVICES: num

H Packaging

2-13C1A

4 4

PW-MINI

2-22C2A
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Radio-Frequency POWER DEVICES

H Radio-Frequency Power Modules by Product Number (for Analog Applications)

Frequency o Test
Range Characteristics Canalifans

f
(MHz)

Applications Part Number

50W FM Professional Radios S-AV32 134 to 174 60 45 3 50 5/12.5 5-53P
25W FM Professional Radios S-AV33 134 to0 174 32 45 3 50 5/12.5 5-53P
VHF 25W FM Marine Radios S-AV35 154 to 162 32 50 3 10 5/12.5 5-32G
65W FM Professional Radios S-AV36 134 t0 174 80 45 3 50 5/12.5 5-53P
25W FM Marine Radios S-AV37 154 to 162 32 50 3 10 5/12.5 5-32G
S-AU50L 400 to 430 7 40 3 50 4/9.6 5-23E
5W FM Handheld Professional Radios S-AU50M 430 to 480 7 40 25 50 4/9.6 5-23E
S-AU50H 47010 520 6.5 40 4.5 50 4/9.6 5-23E
5W FM Handheld Amateur Radios S-AU57 430 to 450 7 40 3 20 4/9.6 5-23E
S-AU68L 400 to 420 7 35*% 5* 20 4/9.6 5-23E
5W FM Handheld Professional Radios
S-AU68M 450 to 470 7 40* | 2.5% | 20 4/9.6 5-23E
UHF S-AU82VL 378 to 440 60 40 3 50 5/12.5 5-53P
50W FM Professional Radios S-AU82L 400 to 470 60 40 3 50 5/12.5 5-53P
S-AU82H 450 to 520 60 40 3 50 5/12.5 5-53P
S-AU83L 400 to 470 32 40 3 50 5/12.5 5-53P
25W FM Professional Radios
S-AU83H 450 to 520 32 40 3 50 5/12.5 5-53P
50W FM Professional Radios S-AU93 430 to 500 60 40 3 50 5/12.5 5-53P
5W FM Handheld Professional Radios S-AU94 450 to 490 7.55 40 4.5 20 4/9.6 5-23E

*@Po = 7 W *' See page 51 for package outline diagrams.

M Radio-Frequency Power Modules by Product Number (for Digital Applications)

Frequency L Test
Range Characteristics Conditions

Applications Part Number Package

S-AV34* 150 to 165 39 -34 10.8 2.8 5-32F
Professional Radios

S-AV38* 260 to 266 35 -35 7.2 1.7 5-23E
Professional Radios (Japan Digital MCA) S-AU86* 889 to 915 35 -39 12 1.7 5-28C

* Modulating signal 1t/ 4 DQPSK (a = 0.5, 32 kbps), Bandwidth : 16 kHz, Detuning frequency : 25 kHz
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H 2-Pin Packages
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PACKAGE DIMENSIONS

H 3-Pin Packages Unit: mm
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=n" 4. Package Dimensions; sus
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PACKAGE DIMENSIONS

Unit: mm

M 5- and 6-Pin Packages
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=n" 4. Package Dimensions; sus

M 6-, 8- and 20-Pin Packages Unit: mm
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B Radio-Frequency Power Modules
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Toshiba America
Electronic Components, Inc.

Headquarters-Irvine, CA

19900 MacArthur Boulevard,

Suite 400, Irvine, CA 92612, U.S.A.

Tel: (949)623-2900 Fax: (949)474-1330

Boulder, CO (Denver)

3100 Araphahoe #500,

Boulder, CO 80303, U.S.A.
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