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Radio-Frequency Semiconductors

Features low noise, low distortion
and high ESD performance.
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Radio-Frequency Radio-Frequency Radio-Frequency
MOSFETs Bipolar Transistors Diodes Available in small, thin packages for
T o el e =R o R mobile communication applications.
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Available with a wide range of
output power.
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Toshiba’s Radio-Frequency Semiconductors
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Recommended Products by Application
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D> Mobile Phones s

800 MHz / 2 GHz: Devices for Detector Applications i&gmR>/11 2

BPF e
Antenna |§| |
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Applications Part Number Package Feature
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*: New Product
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1.575 GHz: LNAs for GPS Receiver Applications GPS FLNA

Antenna
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GPS Receiver IC
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Applications Part Number Package Feature
Fig SE IS5r=25) BR
Low NF (0.75 dB), Low distortion (OIP3 = 8.7 dBm) @Vcc = 1.8V, Icc = 6.2 mA
LNA MT4S300U usa {35 (0.75 dB). {&E (OIP3 = 8.7 dBm) @Vcc = 1.8 V. Icc = 6.2 mA, ERET
Low NF (0.76 dB) @Vcc = 1.8V, lcc = 5.2 mA
MT4S301U usQ K35 (0.76 dB) @Vcc = 1.8 V. Icc = 5.2 mA, D&

LNA: Low Noise Amplifier O—/+4 X727, KitsiEiEges
BPF: Band Pass Filter /Y RS2 T4 )LS

VCO: Voltage-Controlled Oscillator SEEH#HF RS
MIX: Mixer =#4

NF: Noise Figure H&EiE8

GPS: Global Positioning System £#EAIIY 25 L




P Antenna Switch Modules (ASM) 7>7324yFES2—Ib

0.7 to 2.7 GHz: Discrete Semiconductors .« 2x7U—ri8(F

Antenna
DPX

PIN PIN
o o o o
X RX TX RX

¥ | PIN PIN | ¥ |
'J‘r—:)c Bias 'JV—:)C Bias
Switch Circuit of Dual Band ASM N Bansmter e

DPX: Duplexer 77 7F#mMg%

I's

Applications Part Number Package Feature — —
Fig BE Nyor— BE Condition Condition
AIERME BAIERMF

JDP2S02AFS fSC 0.50
RF-Switching PIN diode, Low capacitance 8 VrR=1YV, IF =10 mA,
BEEAA v F T JDP2S02ACT csT2 PINSAA— K. ESE f=1MHZ 10 f= 100 MHz
JDP2S08SC SC2 0.21

0.7 to 2.7 GHz: Radio-Frequency Switch ICs =@z vFIC

TRx -
{ antenna BPF Ei’
LPF

LPF <
| o 1 <4

1 _DUP | < 9.

[ DUP | < L
DUP } <

Rx
antenna
RF Switch IC

RF Block for LTE Smartphones
LTE ®ISAR—F74RF7Ov Y

DUP: Duplexer FaZFLoY (9es. 7T FHAR)
BPF: Band Pass Filter /N> RS2 T4 )Lo(EE@EB T 1 )LS)
LPF: Low Pass Filter O—/S271)L% (K@BT 1 ILS)

Part Number Organization Control Package

BE 124 D Nyr—o
TCWA14 SP4T AT GPIO

c 05 X ChipBGA
TCWA1C16 SP12T All Tx MIPI

GPIO: General Purpose Input/Output  SRFAAEA

MIPI®: Mobile Industry Processor Interface &R0ty HDA>9 7 1 —R5HE
SP4T: Single Pole Four Throw Switch 1@ 4 #R2A v F

SP12T: Single Pole Twelve Throw Switch 1@ 12 &R+ vF



t TV Tuners TVFa—7+

50 to 900 MHZ: Terrestrial Receivers it bigm
950 MHz to 2.15 GHz: Satellite Broadcasting Receivers #£mR

“Antenna

Terrestrial TV Tuner SiTuner IC Demodulator LSI

i EETVFa—7 I{
L .

“Antenna

Satellite TV Tuner LNA AGC SiTunerIC  Demodulator LSI
BEFa1—7F

1 »

| S| =

Applications Semiconductor Part Number Package Feature
Fig E=UTS RE IS—3) 573
MT3S111TU UFM Ultra-low NF, Low distortion BEME. KF
Terregtrial LNA MT3S113TU UFM Low NF, Ultra-low distortion Bps, BEE
1t R Bipolar MT3S19R SOT-23F | High gain, Low distortion, High power dissipation BAE. EE. SUSEK
Transistors MT3S20TU UFM High VcEeo, Low distortion BmE. KE
l:\“;yﬂ‘;j;g MT4S03BU usQ Low NF, Low distortion EE, EE
Satellite LNA MT4S24U usQ High gain, Low NF, Low distortion BHE. EME. EE
w2 MT4S300U usQ Ultra-low NF, Low distortion BEME. KF
MT4S301U usQ High gain, Ultra-Low NF BHE. BEMS

L Cordless Phones 1—KLzE:

900 MHz /1.9 GHz / 2.4 GHz / 5.8 GHz

Antenna BPF LNA

Antenna‘7

Base Band

\V% :
vCco

‘Qf. Antenna !

SZg |Switch 32

A ©;

Base Band '2 2y

<+ 2 § a

Power N  DriverN BPF MIX ]

Amplifier Amplifier

Applications Semiconductor Part Number Package Feature
Jicbed K BE Nyr—3 R
Antenna Switch PIN diodes JDP2S02AFS fSC Single P2
TITFRAYF PINSA%—F JDP3C02AU UsMm Dual Fa7
Power Amplifier MT4S301U uUsQ High gain, 5.8 GHz capability A, 5.8 Gz 375
Driver Amplifier, LNA Bipolar transistors MT4S301U usQ High gain, Low NF, 5.8 GHz capability BHE. EH4E. 5.8 GHz WG
RSANTVTF, LNA NAR=S SV IRY MT4S300U usaQ Low distortion, Low NF RE. EME
2SC5086 SSM High current BERIATS
VCO 2SC5066 SSM Low current BERIAS
VCD )
ABEBRS A A— I JDV2S41FS fSC Low resistance RIS




P Radio Systems (FRS/Walky-Talky) /N>

470 MHz: FRS / Walky-Talky
144 MHz / 430 MHz: Professional and Amateur Radios #im&Es - 7<vF 1 7 &R

LNA MIX IF Amp
| BPF BPF | Base Band
Antenna I @ @ I >
vCco
(@)
Antenna
O/o Switch sw @

Power Amplifier Driver Amplifier

B Power Amplifier and Driver Amplifier (RF-Power MOSFETS) /X9—7>7/RSAN7VF (EE#KIST— MOSFET)

Antenna Output Power Po (W)
7T it IES

Supply Voltage Vbs (V)

Applications Power Amplifier
g NO—=7>F

RFMO08U9X 25K3074 5.0 9.6
RFMO7U7X 5.0-10.0 72
LMR RFM12U7X RFMO1U7P 5.0-10.0 72
25K3476 5.0 72
RFMO6U3X* RFM04U6P 5.0 3.6
3.0 6.0

RFM04U6P
1.5-2.0 4.5

GMRS

RFMO3U3P* RFMOOU7U 2.0 3.6
25K3756 1.0 4.5
FRS 2SK3078A 0.5 45

LMR: Land Mobile Radio, GMRS: General Mobile Radio Service, FRS: Family Radio Service
*: New Product
S

H LNA, MIX, VCO and Driver Amplifier (RF-Bipolar Transistors) LNA, MIX, VCO, RSAN7Y T @EBENA K-S SV IRI)

Package
Nyor—
NN 5 TR =2 N = 7 N A=
12V MT3S20P MT3S20R 2S5C5084 MT3S20TU 2SC5086
_ _ _ MT4S03BU _
5-6V MT3S19R MT4S24U

H LNA, MIX, VCO and Driver Amplifier (RF-Small Signal MOSFETS) LNA, MiX, VCO, RSA N7 > (ERERIMES MOSFET)

. Package
Applications Nyo—
Fi&
VHF 3SK292 3SK294
UHF 3SK291 3SK293

M Antenna Switch, Diodes 7v5#x4/vF, 14—k

Package

Applications Diodes ISyr—3
i FAF—R
Antenna Switch PIN Diodes
FUFFAAYTF PIN &' F— R 18V307 1SV308 JDP2S02AFS JDP2S12CR
Band Switch Switching Diodes _ _
NYRZA vF A v FBIAA—R 158314 158381
Electronic Tuning VCD _
B ABBRS A F— I 18V324 JDV2S36E JDV2S41FS




@
Radio-Frequency MOSFETs

=i MOSFET

D@ Radio-Frequency Power MOSFETS ®/i#/to— MOSFET

Toshiba's RF-MOSFETs are ideal for RF power amplifier applications.

BEEND -7V THERICRECTTY,

) Features #E

1. Wide Lineup 1. BLEWSAYT7vT
Available with output power up to 12 W and supply HAHEAEE 12 WE T, BREEIF 3.6 VA5 125 VET, £
voltage from 3.6 V to 12.5 V for final and driver BRSANETVFERFEDETRELTVE T,
amplifier applications.
2. Maximum output load mismatch of 20:1 (all phase) 2. &% Load Mismatch 20:1 (all phase) Z{t##{k
Toshiba's RF-MOSFETSs can be used as the final amp. RISR7 Y TELTRDUTHREINTER T,
»  Product Lineup ms—&x
12w RFM12U7X
= RFMO7U7X | RFM08U9X | PW-X
~ 7W (6.3 x 6.1 mm?)
= RFMOGU3X* askaaze | 2sK3os |
gﬁ 3w 25K4037
oR
TE ow SSKa0Ton RFMO4UGP
ar ™ ocvraiame | L
= RFMO3U3P*
3 IR 1w g 2SK3756 RFMO1U7P PW-Mini
o™ D (SOT-89)
QE, 05W M 2SK3475 | 25K3074 (4.6 x 4.2 mm?)
E 2SK2854 ‘
01w
M USQ (SOT-343)
25K3077 ‘ (2.1 x 2.0 mm?) .
36V 45V 6.0V 72V 96V 125V

Supply Voltage Voo (V)

TREE

Absolute Maximum Ratings

*: New Product
*ORE

Output Power Po (min)

Applications Part Number AR $IES Package

=2 RE Vbss Pp Ip Nyor—
RFMO08U9X 36 20 5 75 9.6 520 0.5 PW-X
2SK3075 30 20 5 75 9.6 520 0.5 PW-X

UHEIVHE 2SK3074 30 3 1 0.63 9.6 520 0.02 PW-Mini
Professional Radios RFM12U7X 20 20 4 11.5 72 520 1.0 PW-X
Amateur Radios RFMO7U7X 16 20 3 70 72 450-530 0.5 PW-X
UHF - VHF 2SK3476 20 20 3 70 72 520 0.5 PW-X
SEESARARIAL RFMO6U3X* 16 20 5 5.0 3.6 520 0.5 PW-X

FPIF 1 7B

RFMO01U7P 20 3 1 1.0 72 520 0.1 PW-Mini

2SK3475 20 3 1 0.63 72 520 0.02 PW-Mini

2SK2854 10 0.5 0.5 0.2 6.0 849 0.02 PW-Mini

RFMO3U3P* 16 7 25 2.3 3.6 470 0.1 PW-Mini

RFMO04U6P 16 7 2 35 6.0 470 0.2 PW-Mini
25K4037 12 20 3 3.55 6.0 470 0.3 PW-X
FRS/GMRS 2SK3079A 10 20 3 224 45 470 0.1 PW-X

2SK3078A 10 3 05 0.63 45 470 0.1 PW-Mini

25K3078 10 3 0.5 05 48 915 0.02 PW-Mini

2SK3756 75 3 1 1.26 45 470 0.1 PW-Mini
Driver Amplifier RFMOOU7U 20 0.25 0.1 0.1 72 520 0.01 usQ
RIANPYT 25K3077 10 0.25 0.1 0.032 48 915 0.001 usQ

*: New Product
*HTRE



Product Selection Guide @imtLovavAsr

Antenna Output Power (Po) Supply Voltage (Vos) Recommended Products
75 B FET HeEE
10to5W |—> 72V }—» RFM12U7X ‘ +  RFMO1U7P | +  RFMOOU7U ‘
9.6V }—» RFMO0BU9X | + 2SK3074 ‘
swo =
72V }—» REMO7U7X | + RFM01U7P ‘
aw |—> 36V }—» RFMOGU3X | + RFMO04UGP ‘
3w |—> 6V }—» RFMO4UGP | + RFMOOU7U ‘
’:(:: 45V }—» RFMO4UGP | + RFMOOU7U ‘
2w
36V }—» RFMO3U3P | + RFMOOU7U ‘
’:<:: 45V }—» 2SK3756 | + RFMOOU7U ‘
1w
36V }—» RFMO3U3P | + RFMOOU7U ‘
45V }—» 2SK3078A ‘
05W j:(::
36V }—» RFMO3U3P ‘

t Radio-Frequency Small-Signhal MOSFETs =RigISS MOSFET

Product Lineup #&m—%&

Absolute
Maximum Electrical Characteristics
Ratings BT
Applications HERRATERS Package

el Grs/NF typ. N2
T
HE RE x| 35K292 (12530 | 150 | 01 | 6 | 045 |285| 6 | 10 | 45 | 260114 | 6 | 10 |45 50 | SMQ
‘ 3SK204 |12.5| 30 | 100 | 01 | 6 | 045 |235| 6 | 10 | 45 | 26014 | 6 | 10 | 45| 500 | USQ
OnE A x| 3SK291 [125] 30 | 150 [ 01 | 6 | 045 |260| 6 | 10 | 45 | 22515 | 6 | 10 | 45| 800 | sSwQ
‘ 3SK293 |12.5| 30 | 100 | 0.1 | 6 | 045 |260| 6 | 10 | 45 | 22515 | 6 | 10 | 45| 800 | USQ




Radio-Frequency Bipolar Transistors
BARBRNAKR—5 5V IRY
e 0

»  Product Selection Guide ®@tLovavhvk

Applications : Terrestrial TV tuners, Satellite TV tuners, CATV tuners, DAB systems, FM tuners, radios
PFUT—y 3y i BETV Fa—3F. GETVFa—7F. CATV Fa—7F. FIUIILEERE(DAB). FM F1—7., HEipik

Toshiba offers an extensive portfolio of radio-frequency bipolar transistors suitable for a wide range of applications.

" RN L — - _ . ) — . Supply Low Ultra-low Ultra-low | High ESD | High q Low-voltage
BHOBRABENAR—S S VIRIGF, SEP U —y 3 VIR UERBRESA V7 vy PLUTVET, P;%C;;S Voltage | Distortion | Distortion | -O%.NF NF Protection | Gain 2'92;5; Operation Recomm?éig;gd:. SuielE
TREE EE BIEE B BESDWE | &g | = o EEEBE =
) Features %E veo—wpto| ¥ v 25C5084/25C5085
10V
v v 2SC5087/2SC5087R
1. Improves system performance. tv ~OEMEE(LZRE ® Distortion Performance vs. Noise Figure 12V Si
Toshiba's microwave transistors has high performance, TEMERE vs MESIERE Vee =5V v v v MT3S20P
. . . . E[xH *EE X Vec = up to
such as low distortion, low NF and high ESD protection. 10V v v v MT3S20TU/MT3S20R
Thus they are suitable for creating high-performance
designs. Si Vec=5V v v v v MT3S19R
Low o
BE. E#E. SESDMELECEAMENBNTV B0, EittEze | B s Siltaee R ez 6V v v v v MT3S111P
< _ =tV ETAE 7R MT4S03B Series SiGe Vec=5V
KUTOEERET D TRET T, } — \_) MT4S24 Series » » > » » MT3S111/MT3STHTU
2. Facilitates system design. Bi% - &EHh'ES £ D 5500201 serics o —— . L L T3S T1aP
Since Toshiba's microwave transistors provide flexibility f_§§ e 53v | sige | Vec=33V
in circuit design according to system requirements, §§ MT3ST11 Series Vee=5V v v v v v MT3S113/MT3S113TU
development time can be shortened. o - % v v s
§° MT4S03BU
Ty MREFICIH U TRIRICERE 21T 5 T ENTTRETSH Y IS - BREt ) ) poplcations s 5V | Si | Vec=33V
FEDEBIRNE T, MI38113Seriee) Digal terestial 577155 v v v v MT4S24U
High (Better) DAB FIINSIF
3. Excellent cost performance BNn=IXrNTzx—<IUR * () F—— o 5 | se Voo 33y 4 v v MT4S300U
. ' . . maH etter; ms; E‘lgure arge iGe cc = 3.
Tos:ubas microwave transistors help to reduce system i (8 x v v MT4S301U
costs.

NI Pp: Power Dissipation &gk
IC ZERULBSEICHER. £y hOIZX MERHAENE T, ESD: Electrostaﬁc Discharge #@B5E

NF: Noise figure HEiEs

¥ Product Lineup #g—mx

3-pin 4-pin
Absolute
Maximum Electrical Characteristics (Ta = 25°C)
Ratings EHFIE
Applications SENBATI & . & ’ ' ’ ’
[
OIP3 (A1 MHz2)
Vce Ic Vce f Vce Vce Ic SSM UEM usMm SOT-29F S-Mini PW-Mini usQ SMQ/SMQ(R)
) (mA) %) (GHz) %) (G v) (mA) (SOT-416)(SC-75) (SOT-323)(SC-70) (SOT-346)(SC-59) | (SOT-89)(SC-62) | (SOT-343)(SC-82) | (SOT-24)(SC-61)
TV tuners 12 80 120-240 10 20 125 5 20 1 1.10 10 7 1 - - - - 2SC5087R
A““’{Sﬁ;‘:’se v 12 80 100-200 5 50 11.0-12.0 5 50 1 1.45 5 20 1 30.0-31.5 5 50 0.5 MT3S20TU MT3S20R MT3S20P
FM tuners 6 100 | 200-400 5 30 10.5-12.5 5 30 1 0.85-0.95 5 30 1 32.0 5 30 0.5 MT3S111TU MT3S111 MT3S111P
DAB systems 6 80 100-250 5 50 12.5-13.0 5 50 1 150 5 20 1 335 5 50 05 MT3S19R
VF1—F 53 | 100 | 200-400 5 30 10.5-12.5 5 50 1 115 5 50 1 34.8-36.7 5 50 0.5 MT3S113TU MT3S113 MT3S113P
RIS 5 50 70-140 3 20 115 3 20 2 155 3 7 2 - - - - MT4S24U
FUINSIF 5 40 80-160 3 30 9.0 3 30 2 1.60 3 10 2 - - - - MT4S03BU

|S21e|?: Insertion gain  #A&EH#E / OIPs: 3rd order intermodulation distortion Output Intercept Point 3 RiBEZEE HH+ > 9—tF b« ~ [ NF: Noise figure &S

3-pin 4-pin
Absolute
Maximum Electrical Characteristics (Ta = 25°C)
Ratings BT
Applications ERBATIS & < & 0 ' m 0 0
A
| S2te [?
Vce Ic Vce Ic f Vce Ic f Vce Ic SSM UEM usM SOT-23F S-Mini PW-Mini usQ SMQ/SMQ(R)
V) (mA) V) (mA) (GHz) V) (mA) (GHz) V) (mA) (SOT-416)(SC-75) (SOT-323)(SC-70) (SOT-346)(SC-59) | (SOT-89)(SC-62) | (SOT-343)(SC-82) | (SOT-24)(SC-61)
GPS, WLAN 4 50 200-400 3 10 270 3 20 - 16.9-18.0 3 20 2.0 0.55 3 10 MT4S300U
Satellite Radios
DAB systems 4 35 200-400 3 7 275 3 15 - 18.1-19.5 3 15 2.0 0.57 3 7 2 MT4S301U
30 20 40-200 6 1 0.55 6 1 - 23.0 6 - 0.1 2.3 6 - 0.1 2SC4915
12 80 80-240 10 20 70 10 20 - 13.0 10 20 1.0 1.1 10 5 1 2SC5087
12 80 80-240 10 20 70 10 20 - 11.0 10 20 1.0 11 10 5 1 2SC5086 2SC5085 2SC5084
VCO Amplifier 12 30 80-240 5 10 70 5 10 - 12.0 5 10 1.0 1.1 5 3 1 2SC5066 2SC5065 2SC5064
10 30 80-240 5 5 6.0 5 5 - 11.0 5 5 1.0 - - - - 2SC5108 2SC5107
10 15 50-160 6 7 10.0 6 7 - 75 6 7 2.0 18 6 3 2 2SC5095
5 60 80-140 1 5 4.0 3 10 - 5.5 3 30 1.0 2.4 2 5 1 MT3S16U

GPS: Global Positioning System 2tz 25 4 / WLAN: Wireless Local Area Network f#® LAN / DAB: Digital Audio Broadcast 7¥9)LS5Y% [ VCO: Voltage-Controlled Oscillator @ERIE#FRS / fr: Transition frequency S>> Yy 3V EHRE
10 11



Radio-Frequency Diodes
BRI A F—R

» Variable Capacitance Diodes (VCD) azsgs+s#4—R

A variable-capacitance diode (varicap diode) is a type of diode whose capacitance varies as a function of the
reverse bias voltage (VR) applied across the anode and cathode terminals and is used as a voltage-controlled
capacitor. Variable-capacitance diodes are commonly used in an RF matching circuit for electronic tuning
applications such as tuners and voltage-controlled oscillators (VCOs).

OEBEES A4 —F WUFrvTFTAF—R) F.7 /=R AYV—FBEICENT 2% N7 REE (Vr) DIEICK)BEENTRRS (74—
RT, BETHEITEZIVTVYEUTHELEZ T, £ BFEFEAELT. Fa1—7F P VCO REDFARESOBICERENE T,

) Features #E

- Comprehensive product lineup with extensive - BE. BEXTLH. FHBEEORBBIBEVSA V7S
capacitance, capacitance change rate and control
voltage options.

- Available in industry-standard packages such as
SOD-323 (USC), SOD-523 (ESC) and SOD-923

(fSC)

-+ SOD-323 (USC). SOD-523 (ESC). SOD-923 (fSC) r&ED
ERRI VI — RNy T—

) Applications mz

- EFERA
STVF1—F
- AWFMF1—7 (MHz #)

- Electronic tuning
- TV tuners
- AM and FM tuners (in MHz bands)

»  Product Lineup mz—x

2-pin 3-pin
Absolute
Maximum Electrical Characteristics (Ta = 25°C)
B SRS
Applications - ‘ ’ '
2 CT1/C12 ’
typ.
S-Mini
l (PF) (sofggzs) (scft?-gza) (sc;lns-gzs) (?ggjgg‘;’)
veo 10 44-495 | 1 | 9212 | 4 43 0.4 4 | 100 1SV325 1SV324
10 44-495 | 1 | 5473 | 6 75 0.4 4 | 100 JDV2S36E
I\\,’ ;Tfrj 34 355 2 285 | 25| 125 0.6 5 | 470 1SV282 1SV262
10 265295| 1 | 6071 | 4 43 0.4 4 | 100 1SV323 1SV322
10 173-19.3 | 1 | 5366 | 4 30 | 027065 | 1 | 470 1SV305 1SV304
10 16 1 8.0 4 2.0 0.28 1| 470 1SV281 1SV270
veo 15 14-16 | 2 | 5565 | 10| 25 0.2 5 | 470 | JDV2S41FS | 1SV279 1SV229
10 97111 | 1 |4.45545| 4 21 | 028033 | 1 | 470 | JDV2SO9FS | 1SV311 1SV310
10 7384 |05/ 27534 [25|25255| 0.35 1 | 470 | JDV2S10FS | 1SV314
10 45 1 2.0 4 2.3 0.42 1 | 470 | JDV2SO7FS | 1SV285 1SV277
15 3847 | 2 | 1520 | 10| 24 0.44 1| 470 1SV280 1SV239
ot 1SV228
et 15 305 | 3| 127 |8 | 2126 0.3 3 | 100

12




Db PIN Diodes PINs17x—K

A PIN diode has an undoped intrinsic (I) semiconductor region between a p-type semiconductor and an n-type
semiconductor region. Since the high-frequency series resistance (rs) is inversely proportional to the forward
current (IF), a PIN diode acts as a variable-capacitance diode. PIN diodes are used for automatic gain control
(AGC) as well as for the switching between transmit and receive modes of an RF signal.

BREOD PNESY (74— ROPREIC, NMEPZIHEL TWELWESFEHE (18) ZEHRIFHANESBIBEDST 14— RTT, IBFAER (F)
CXUBBRBEFHER () ZHEHTED o). TEBRABOLSICEESER LN TETET . BEFIEHIE (AGC) OiE. BRERIESDE
ZEUVBAREICERAINZET,

Features #E

- Ultra-small, thin chip-scale packages:SC2 (0.62 mm “F v PR —)LOBINEL-EBY N r— 5 SC2 (0.62 X 0.32
x 0.32 mm), CST2 (1.0 mm x 0.6 mm) mm). CST2 (1.0 X 0.6 mm) #SA V7 v
- Available in various packages with single- and dual- NI =V HRFFRE 2 RFERALLIZERGNN v —

diode configurations.

Applications mi&

- UHF and VHF (in GHz bands) + UHF/VHF B (GHz &)
- Antenna switch modules CFPUTFRAAYFEI21—IVH
- AM and FM tuners (in MHz bands) « AWFM F1—7H (MHz &)

Product Lineup #z—%

Absolute Zpin S:pin
Maximum Electrical Characteristics (Ta = 25°C)
Ratings IS
ENBATI
Features ¢ ’ h ‘ ‘ ' ‘ '
BE
USM | S-Mini
csT2 | fsC ESC | UsC
SC2 | (s0D-882) | (S0D-923) | (SOD-523) | (SOD-323) | S-FLAT (fsogj%?) (?ggggf)
1SV308 1SV307
30 | 50 |100| 50 |030| 1 | 10 | 10 | 100 TSoh | S
JDP2S02ACT | JDP2S02AFS
30 | 50 |094| 50 |030| 1 | 10 | 10 | 100
Stndard et | T
2IVT—R JDP2S08SC
30 | 50 095 50 021 1 | 10| 10 | 100 |
JDP3C02AU
30 | 50 |098| 50 |028| 1 | 10 | 10 | 100
1Sv128
50 | 50 ?9%5 50 |0.25| 50 | 70 | 10 | 100
High JDP2SO04E | 1SV271
voltage | 50 | 50 | 1.00 | 50 |0.25| 50 | 3.0 | 10 | 100
oltag e | T
1SV172
50 | 50 |995| 5 |025| 50 | 40 | 10 | 100
typ.
ngh power JDP2S12CR
Igh power | 180 | 1000| 1.00 | 50 | 10 | 40 | 0.4 | 10 | 100 b




D@ Radio-Frequency Switching Diodes &Rz« yFRAT 17—k

A switching diode uses the rectification properties of a p-n junction. It is commonly used as an RF switch
because its total capacitance (Ct) is extremely low. Switching diodes are suitable for switching frequency bands
in the UHF and VHF ranges.

PNEZSOBREAZANRUCRA v F U ITLF—RTY, inFABE (C)MERCNEVH BRRESDAA vFEULTERINE T,

14

UHF/VHF N ROBRBFETIVEB AR EISELTVEY,

) Features #E

- Available in various packages with single- and dual-

diode configurations.

»  Applications mz

NI I RFFR 2 RFERALSERNY T —T

- Band switches

¥ Product Lineup miz—ux

- NYRZRAvFH

Absolute 2-pin 3-pin
Maximum Electrical Characteristics (Ta = 25°C)
Ratings B
BRBATEN
Features ‘ ‘ ‘ ‘ '
BE
VR | P SSM usM S-Mini
(V) | (mA) IF VR IF f ESC usc >
> > (SOT-416) | (SOT-323) | (SOT-346)
(mA) ) (UG (SOD-523) | (SOD-323) (SC-75) (SC-70) (SC-59)
Single 1SS381 1SS314
Sy 30 | 100 | 0.85 | 2 07 6 | 0506| 2 | 100 ':El” ':Elj
155364 158312 155268
Dual 30 | 50 | 085 080085 | 6 | 06 | 2 | 100 @
Farh 158313 155269




t Radio-Frequency Schottky Barrier Diodes =@gRyav b¥NU7T1F—R

Instead of a PN junction, a Schottky barrier diode has a metal-semiconductor junction that acts as a rectifier.
The Schottky barrier diode is a majority carrier semiconductor device. The low forward voltage and the short
reverse recovery time of the Schottky barrier diode make it suitable for RF detector and mixer applications.

PNESDRDYIC, EBEFEROEMICKIZIEREZNALLSAF—RT, ZHFvUFTEMELE T, IEAEEENNE L, FEER
BOEVCEHNS, SRIRESORKOE. SFYOEICELTVET,

Features #E

- Ultra-small, thin chip-scale package: SL2 (0.62 mm

x 0.32 mm)
- Dual diodes that include two diodes in a single
package

Applications &

“FyTFRAT—)LORBINE RNy r— I SL2 (0.62 X 0.32

mm)

2RFEANNYT—IICHAUT217IVRESA VT VT

- Signal detection - R
Product Lineup #z—%
2-pin 3-pin
G::;Ll:'t; Electrical Characteristics H -
e (Ta = 25°C)
atings Ea
R BAT SRR
Fe?;téres L L 4 < ‘ ' ‘ .
fsc uUsc VESM SSM S-Mini
SL2 sC2 " : (SOT-723) | (SOT-416) | (SOT-346)
(SOD-923) | (SOD-323) | (5 105AA) | (SC-75) | (SC-59)
155154
6 | 30 | 05 | 10 0.8 0 158271
Standard
2RI VT—R
JDH2S01FS | 1SS315 | JDH3DOIFV | JDH3DO1S | 1SS295
45 2530 | 025 | 2 06 |02 et et @ @ @
Low JDH2S02SL* | JDH2S02SC | JDH2S02FS
oW VF
10 | 10 |024| 1 |0.25-0.30 | 0.2
= B &

*: New Product

¥ ARG

15



Radio-Frequency Switch ICs
REEALYFIC

RF switch ICs, which integrate analog, digital and RF circuits on the same chip, and are suitable for use as RF
front-end antenna switches in smartphones. Toshiba's RF switch ICs are the ideal solution for RF front-end
module applications compliant with LTE and LTE Advanced, which are being adopted worldwide.

7307/ FI9)/ BEKOEE 1 Fv FICERULIC T AY— NI VAFBERIOY IV RA7 VYT F A v FICALTLE T,
HARSHTEADED LTE ¥ LTE-Advanced [CHGUcBAIKRZOY I Y REV1—)%, BIRXNTRRIZIENTEET,

LTE: Long Term Evolution

) Features #E

1. Significantly reduces insertion loss by using 1. #itt{€ SOl Ot R TaRF8 &{HEL\. FABKEKIEICIER
TaRF8, a next-generation SOI process LittiF. MBEBOBEKZ A v FH SOI (Silicon on Insulator) O+

Toshiba has developed a next-generation SOI process
called TaRF8 by improving its original TarfSOl ™
(Toshiba advanced RF silicon-on-insulator) process.
RF switch ICs fabricated using the TaRF8 process
exhibit insertion loss 0.1 dB lower than those
fabricated using the preceding TaRF6 process (at f =
2.7 GHz, SP12T).

. Offers RF switch ICs with either a general-purpose
I/0 (GPIO) or an MIPI® control interface

Toshiba's product portfolio includes RF switch ICs with

2T TH B, TarfSOI™ (Toshiba advanced RF SOI) DE4AE(L
miESD. FTOER TaRF8 ZBIFELE LT,

TaRF8 B TIE. BIFO TR TaRF6 HRICHRT, EAEXZE
0.1 dBIEELTWVWET (f=27 GHzBF. SP12T DBE).

2. GPIO 8KV MIPI® #liHl4 V9 T 1 —AWRESA VT v
AV TI—REEE LT, NEHD GPIO FHEE. MIPI® 7SS4 7>
ZADEET B MIPI® HBISHR L. BRESA Y7y FUTVET,

either a GPIO control interface or an MIPI® control GPIO: General Purpose InputOutput ABAL
interface compliant with the MIPI® Alliance standard. MIPI®: Mobile Industry Processor Interface #iisk70t v 50 257 1 — 2453

0.9

N —— 2.7GHz | |

i RN — e

0.6 \\

a| N\

0.3 \\'
~—

Insertion Loss (dB)
BAEX

0.2
TaRF3 TaRF5 TaRF6 TaRF8
Process Generation
TOER
Insertion Loss Comparisons Among Processes RF Switch IC
TOERERICKZBABROER (SP12T BROBE) BEBEAAvF ICOF v SER

»  Product Lineup mz—mx

Part Number Organization Control Package

RE R il Nyo—
TCWA1405 SP4T All Tx GPIO
TCWA1607 SP6T All Tx GPIO
TCWA1817 SP8T All Tx GPIO

ChipBGA
TCWA1818 SP8T All Tx MIPI
TCWA1C16 SP12T All Tx MIPI
TCWA1G03 SP16T All Tx MIPI

SP12T: Single Pole Twelve Throw Switch 1 @8 12 #RX 1 v F

TarfSOI ™ is a trademark of Toshiba Corporation. TarfSOI™ (&, #HXAHEZDEREHETI .
MIPI® is a trademark of MIPI Alliance, Inc. MIPI® & MIPI Alliance, Inc. DBHFEIETY .

16



Package Lineup
Ny or—IJ—8

Unit: mm / 84Z: mm

CST2
(SOD-882)

usc
(SOD-323)
2

r12/51\
@j

Unit: mm / 847: mm

VESM
(SOT-723) (SC-105AA)

S-Mini PW-Mini
(SOT-346) (SC-59) (SOT-89) (SC-62)

Unit: mm / B4: mm

usQ
(SOT-343) (SC-82) (SOT-24) (SC-61)

17
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Part Naming Convention
T 5iE
L

) Transistors ~5vvzs

18

® Radio-Frequency Bipolar Transistors (Microwave Transistors)
BREBENAR—35 S5V IRY (RATOKENSVIRY)

MT4S03U
® @3 @ 6

@ Toshiba microwave transistor ® Package /\vo—Y

REXAIORNS VYIRS No suffix

- . - e S-Mini, SMQ

@ Number of terminals ##F# P PW-Mini

® Chip configuration v 7t&m R SOT-23F
S Single ¥>7L S SSM

@ Serial number EZES leJ US;F’SSQ

@ Radio-Frequency MOSFETs &% MOSFET

)
“
=
(=]
o
ol@
C][A)
Clp

@ Toshiba RF-MOSFET ® Package /N\vi—2

FZRAER MOSFET P PW-Mini

@ Output power (W) HHEHD (W, u usaQ
X PW-X

® Operating frequency (MHz)

EERIRE (MH2)
U 400 to 520 MHz
@ Operating voltage (V) #fFEE (V)
3 3.6V
6 6.0V
7 72V
9 9.6V

)  Diodes s1#—k

® Toshiba Radio-Frequency Diode ® Package /Svos—v
REBERIS A4 —R CR S-FLAT
@ Kind of devices 7/\-1 &5l CT CST2
H | Variable capacitance diode TZBES (74—~ E ESC
P | PIN diode PIN &' A #—R FS fSC
S | Switching diode 214y FRTAF—R Fv VESM
V | Schottky barrier diode Y3y hFENUTIAA—R S SSM
SC SC2

® Number of terminals #HF# SL SL2
@ Internal connection MBRESE TU UFM

C | Common cathode #HY—RIEY U USM
D S.enes connected ¥YU-X ® Serial number EE=
S | Single %%

) ICs Ic

® Radio-Frequency Switch ICs SREIERXAvFIC
TCWA1C 16
@ @

®
® Serial number E&ES

@ Number of throws #m (Throw) D#6#
#* Numbers greater than 9 are expressed using a letter.

]|

@ Toshiba Radio-Frequency Switch IC

REBERAA v F IC

@ Internal configuration REB##ERL

A | Single Y27
B | Multi  <LFi#EmR

® Number of poles i (Pole) D##

[10] MEEEZILT 7Ry hd [Al B5H457 3.




SALES OFFICES

SUBSIDIARIES AND AFFILIATES

(As of September 6, 2016)

Toshiba America
Electronic Components, Inc.

Irvine, Headquarters
Tel: (949)462-7700 Fax: (949)462-2200

Buffalo Grove (Chicago)
Tel: (847)484-2400 Fax: (847)541-7287

Duluth/Atlanta
Tel: (770)931-3363 Fax: (770)931-7602

El Paso
Tel: (915)533-4242

Marlborough
Tel: (508)481-0034 Fax: (508)481-8828

Parsippany
Tel: (973)541-4715 Fax: (973)541-4716

San Jose
Tel: (408)526-2400 Fax: (408)526-2410

Wixom (Detroit)
Tel: (248)347-2607 Fax: (248)347-2602

TOSHIBA América do Sul Ltda.
Tel: (011)4083-7978
Toshiba India Private Ltd.
« New Delhi Office
Tel: (0124)499-6600 Fax: (0124)499-6611

« Bangalore Office
Tel: (080)251-90800

Toshiba Transmission and
Distribution Systems (Vietnam) Ltd.
Tel: (043)776-5950 Fax: (043)776-5956

Toshiba Electronics Europe GmbH
Dusseldorf Head Office
Tel: (0211)5296-0 Fax: (0211)5296-400

France Branch
Tel: (1)47282181

Italy Branch
Tel: (039)68701 Fax:(039)6870205

Munich Office
Tel: (089)20302030 Fax: (089)203020310

Spain Branch
Tel: (91)660-6798 Fax:(91)660-6799

Sweden Branch
Tel: (08)704-0900 Fax: (08)80-8459

U.K. Branch
Tel: (1932)841600

Toshiba Electronics Asia (Singapore) Pte. Ltd.
Tel: 6278-5252 Fax: 6271-5155

Toshiba Electronics Service (Thailand) Co., Ltd.
Tel: (02)835-3491 Fax: (02)835-3490

Toshiba Electronics Trading (Malaysia) Sdn. Bhd.

¢ Kuala Lumpur Head Office
Tel: (03)5631-6311 Fax: (03)5631-6307

« Penang Office
Tel: (04)226-8523 Fax: (04)226-8515

Toshiba Electronics Korea Corporation
Tel: (02)3484-4334 Fax: (02)3484-4302

Toshiba Electronic Components Taiwan Corporation

Tel: (02)2508-9988 Fax: (02)2508-9999

Toshiba Electronics Asia, Ltd.
Tel: (02)2375-6111 Fax: (02)2375-0969
Toshiba Electronics (China) Co., Ltd.

Shanghai Head Office
Tel: (021)6139-3888 Fax: (021)6190-8288

Beijing Branch
Tel: (010)6590-8796 Fax: (010)6590-8791

Chengdu Branch
Tel: (028)8675-1773 Fax: (028)8675-1065

Hangzhou Office
Tel: (0571)8717-5004 Fax: (0571)8717-5013

Nanjing Office
Tel: (025)8689-0070 Fax: (025)5266-5106

Qingdao Branch
Tel: (532)8579-3328 Fax: (532)8579-3329

Shenzhen Branch
Tel: (0755)3686-0880 Fax: (0755)3686-0816

Dalian Branch
Tel: (0411)8368-6882 Fax: (0411)8369-0822

Xiamen Branch
Tel: (0592)226-1398 Fax: (0592)226-1399

GuangZhou Office
Tel: (020)8732-2646 Fax: (020) 8732-2651

Shenyang Office
Tel: (024)3187-3325 Fax: (024)3187-3326

Xi'an Office
Tel: (029)8720-3176 Fax: (029)8720-3565

Wuhan Office
Tel: (027)8555-7779 Fax: (027)8555-7842
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RESTRICTIONS ON PRODUCT USE

P Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA"), reserve the right
to make changes to the information in this document, and related hardware, software and systems
(collectively “Product”) without notice.

» This document and any information herein may not be reproduced without prior written permission
from TOSHIBA. Even with TOSHIBA’s written permission, reproduction is permissible only if
reproduction is without alteration/omission.

» Though TOSHIBA works continually to improve Product's quality and reliability, Product can
malfunction or fail. Customers are responsible for complying with safety standards and for
providing adequate designs and safeguards for their hardware, software and systems which
minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of
human life, bodily injury or damage to property, including data loss or corruption. Before customers
use the Product, create designs including the Product, or incorporate the Product into their own
applications, customers must also refer to and comply with (a) the latest versions of all relevant
TOSHIBA information, including without limitation, this document, the specifications, the data
sheets and application notes for Product and the precautions and conditions set forth in the
"TOSHIBA Semiconductor Reliability Handbook" and (b) the instructions for the application with
which the Product will be used with or for. Customers are solely responsible for all aspects of their
own product design or applications, including but not limited to (a) determining the appropriateness
of the use of this Product in such design or applications; (b) evaluating and determining the
applicability of any information contained in this document, or in charts, diagrams, programs,
algorithms, sample application circuits, or any other referenced documents; and (c) validating all
operating parameters for such designs and applications. TOSHIBA ASSUMES NO LIABILITY
FOR CUSTOMERS' PRODUCT DESIGN OR APPLICATIONS.

> PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR
SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR
RELIABILITY, AND/OR A MALFUNCTION OR FAILURE OF WHICH MAY CAUSE LOSS OF
HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC
IMPACT ("UNINTENDED USE"). Except for specific applications as expressly stated in this
document, Unintended Use includes, without limitation, equipment used in nuclear facilities,
equipment used in the aerospace industry, medical equipment, equipment used for automobiles,
trains, ships and other transportation, traffic signaling equipment, equipment used to control
combustions or explosions, safety devices, elevators and escalators, devices related to electric
power, and equipment used in finance-related fields. IF YOU USE PRODUCT FOR UNINTENDED
USE, TOSHIBA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your
TOSHIBA sales representative.

» Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether
in whole or in part.

P Product shall not be used for or incorporated into any products or systems whose manufacture,
use, or sale is prohibited under any applicable laws or regulations.

» The information contained herein is presented only as guidance for Product use. No responsibility
is assumed by TOSHIBA for any infringement of patents or any other intellectual property rights of
third parties that may result from the use of Product. No license to any intellectual property right is
granted by this document, whether express or implied, by estoppel or otherwise.

> ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT
TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM EXTENT
ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY WHATSOEVER, INCLUDING
WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES
OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF PROFITS, LOSS OF
OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS ANY
AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE
OF PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF
INFORMATION, OR NONINFRINGEMENT.

» Do not use or otherwise make available Product or related software or technology for any military
purposes, including without limitation, for the design, development, use, stockpiling or
manufacturing of nuclear, chemical, or biological weapons or missile technology products (mass
destruction weapons). Product and related software and technology may be controlled under the
applicable export laws and regulations including, without limitation, the Japanese Foreign
Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and
re-export of Product or related software or technology are strictly prohibited except in compliance
with all applicable export laws and regulations.

» Product may include products subject to foreign exchange and foreign trade control laws.

> Please contact your TOSHIBA sales representative for details as to environmental matters such as
the RoHS compatibility of Product. Please use Product in compliance with all applicable laws and
regulations that regulate the inclusion or use of controlled substances, including without limitation,
the EU RoHS Directive. TOSHIBA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES
OCCURRING AS A RESULT OF NONCOMPLIANCE WITH APPLICABLE LAWS AND
REGULATIONS.

TOSHIBA

TOSHIBA CORPORATION storage & Electronic Devices Solutions Company

HREH BRRE AN—Y&FINARYUa—vavit

https://toshiba.semicon-storage.com/

BCA0003B
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DIERE AEROBHEARR. KMOESEEICIDFELUICEESINDIENHDET,

XEICRDHHDERDEES UCKER DIEFERERUE T Fio. XEICKDHLDERD
AHEER CABERNZEHERTHETH. HASC—ZEEZMRA D BIFRLIZOULIEWT
<rEEL,

St mE. FREOE ECEDTVET . FEE AL — I RmBIE—HRICERIFE T3 fE
TRBEEDBDET . AREZECHEARUSEE AREDRIFECHIBIC IO E - FE-FED
EEEINDTEDFENKSIC BEHROEEICSNCT. BEFD/N\—RDI7VINITT- VAT s
[CHBEREREEITICLEBRALLET BB REBLUERICKRU T ARRICRT DR
HOBRAFER S T—5 Y- TP IVT—ay/— FEHERE/N\ YR Ty I8 E)
BRUFHMHEASTN DR DEURGAE . RIFSRAB L EZTHED . INICE>TL
REWV Fle. LR EMRSECEHDORRT —5 B RIEE(TRI KIMHERS. JOIS L. 7
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AEEE FRICEVREEEEDEREN KB ZOBIECRIEBNER FFCREZRIF
IRNBASHEREZS ISR I DN DU FHBICRA SR EZERETBNDH DM
(U BERR EVD) ICERATNDTLEFRERENTLE AL RO NTOE A RE
FRICIHRFIBSERERR . 22 F AR ERIEES . S8 EnXtias. D= - Mfaikes . SOBESH
. B RETIEIES . SER 2RSS, SRS BOME . SREERETEDZENET
D AERICERCRH T DAREIFETT  FEARCEASNISEICIE Bt E—)DE
FZEVFEA S FllFAHERROTTOELEhELEE L,

AEREDFR BT VN —RIVIZTP UV S R R BRELEV TSV,

AREZE. ERNOES RRIRUBRICKD. BE ER IRTZRESNTVIRBICHERT D
ZEFTEFR A

FERICIBHL THDEAMIBERS . REBDIRNEEHAZHAT DHDHD T, ZOHEAICH
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