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1. Cellular phone, GPS

- RF power detector IC for LTE and HSPA

3RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

- RF power detector IC for LTE and HSPA

- RF transistor for GPS LNA

- LNA MMIC with pass through function

for mobile TV
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AntennaPAGCA
RF signal

RF gain control

Base band
IC

Detector 

Feature of TCX4A01WBG
• Ultra small WCSP package
• Less external passive device
• RMS detective method
• Suitable for High Crest factor (Peak/ 

Average)
• AC-DC convertor is unnecessary
• Liner output voltage to input RF power 

for Cellular phone of W-CDMA(HSPA) and LTE

RF power detector IC  TCX4A01WBG

1. Cellular phone, GPS

4RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

DC voltage

RF gain control
Detector 

IC
ADC

• Liner output voltage to input RF power 
(log scale).

ES: Available
MP: Available

ES: OK
MP: OK

WCSP4
0.79mm*0.79mm
*0.54mm

Package Schedule
Test item Unit Test condition Characteristics

Vcc V 2.8
Error（Ta=25℃℃℃℃) dB

Pin=-15〜0dBm (CW)、
Ta=+25℃℃℃℃

≦± 0.1
Error

（Ta=-25〜+85℃℃℃℃) dB ≦±0.4
Temperature 

sensitivity
dB/℃℃℃℃

Pin=-5dBm (CW)、
Ta=-25〜+85℃℃℃℃ -0.002

Operating current mA No RF signal 0.37
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Low noise
High ESD

MT4S300T/U: SiGe HBT Vcc=1.8V, Icc=6.2mA,

Gp=16.3dB, NF=0.75dB, OIP3=+8.7dBm  Note) reference data

MT4S301T/U: SiGe HBT Vcc=1.8V, Icc=5.2mA,

Selection guide of LNA for GPS

LNA

Receiver IC
of GPS

BPF

Antenna

System Feature Recommendation products

GPS

1. Cellular phone, GPS

5RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

High ESD
MT4S301T/U: SiGe HBT Vcc=1.8V, Icc=5.2mA,

Gp=16.2dB, NF=0.76dB, OIP3=+7.8dBm  Note) reference data

GPS

Small package
High ESD

TA4032FT/CTC: SiGe MMIC Vc=3.0V, Icc=5.0mA,

Gp=14.8dB, NF=1.0dB, IIP3=-8.2dBm

1.575GHz

Part number
Package name

MT4S300T
MT4S301T

TESQ

MT4S300U
MT4S301U

USQ

TA4032FT
TESQ

TA4032CTC
CST6C

Package 
drawing
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Application note of LNA for GPS  (MT4S301T)

1. Cellular phone, GPS

6RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html
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LNA MMIC for mobile TV  TA4029/TB760x series

1. Cellular phone, GPS

Switch

1-chip Tuner

LSI
LNA

LPF

Demodulator

LSI

Control signal of LNA mode switch
Antenna

Pass through function operates for improvement of 

distortion in strong signal area. And current is 

reduced by LNA off.

7RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

Packages

TA4029/TB760x series Improve the sensitivity by LNA on in low 

signal area.

UF6 (2.1x2.0x0.7mm)
Unit: mm

CST6C (1.5x1.15x0.38mm)
Unit: mm1.15

1
.5

0
0
.3

8

0.45

0.95

0.72.0

0.65

1
.7

2
.1

Advantage of Toshiba products
TA4029 series and TB760x series which 

are built-in RF matching circuit are 

available. They provide design flexibility 

and short lead time of design. And UF6 

package which is easy mount and 

CST6C package which is small lead less 

package are available in each series.
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Characteristics Unit

TA4029TU

TA4029CTC

TB7601TU

TB7601CTC

TB7602TU

TB7602CTC

TB7604TU

TB7604CTC

TB7605TU

TB7605CTC

- Standard Low distortion
Reverse logic  

of TB7601
Reverse logic  

of TB7602

LNA 

LNA control voltage V 0 0 0 2.5 2.5

Icc(1) mA 4.0 4.0 6.0 4.0 6.0

Gain(1) dB 13 14 15 14 15

Vcc=2.5V, freq.=1GHz, Ta=25deg.C (Typ.)

LNA MMIC for mobile TV  TA4029/TB760x series

Electrical characteristics TA4029/TB760x series

1. Cellular phone, GPS

8RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

LNA 

ON NF dB 1.2 1.4 1.3 1.4 1.3

IIP3 dBm -5.0 -5.0 -4.0 -5.0 -4.0

S11/S22 dB -5/-8 -8/-8 -10/-10 -8/-8 -10/-10

LNA 

OFF

LNA control voltage V 2.5 2.5 2.5 0 0

Icc(2) uA 3.0(Max) 3.0(Max) 3.0(Max) 3.0(Max) 3.0(Max)

Gain(2) dB -2.0 -2.5 -2.5 -2.5 -2.5

S11/S22 dB -9/-8 -9/-8 -9/-8 -9/-8 -9/-8

Package UF6/CTC6C UF6/CTC6C UF6/CTC6C UF6/CTC6C UF6/CTC6C

TA4029 series and TB760x series have low voltage operation and wide supply voltage 

(2.3~3.3V). They are very low current that is 3.0uA (Max) when LNA is OFF.
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2. Digital TV / Satellite tuner
Digital Terrestrial/ CATV (Set Top Box)
/ Satellite

9RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

- MMIC and RF transistor for LNA

- Gain control amp. for IF block

- Varactor diode

- PIN diode

Back toBack toBack toBack to

ContentsContentsContentsContents



JH11-P1652. Digital TV / Satellite tuner

Block diagram of TV tuner

50MHz to 900MHz

VCO

(external VCD)

Band SW

(PIN)

LNA

VHF-L (50 to 144MHz)

VHF-H (150 to 420MHz)

UHF (430 to 863MHz)

RF Tuning

(VCD)

RF-Amp

(FET)
ESD

Protection

GCAGCA AmpAmp

AmpAmp

To analog IF circuit

SAW Filter１ SAW Filter2

DEMOD

IC

Silicon tuner IC
MOP

IC

(Down

Converter)

IF amp. series

RF Transistor

10RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

PIN diode (for band switch)

Part 
Number

PKG
VR
(V)

CT(1) CT(2)

(pF)
VR 
(V)

(pF)
VR 
(V)

1SV282 ESC
34 33.0-

38.0 2 2.6-3.0 25
1SV262 USC

Varactor diode (for tuning)

Advantage of Toshiba products: Toshiba offers total solution of TV tuner 

including RF transistor for LNA, MMIC for IF amp, PIN diode for band switch, 
varactor diode for tuning circuit. Especially, rich line-up of RF transistor for LNA.

(VCD)

Applica

tion

Part 

Number
PKG

VR

(V)

VF(max) CT(typ) rs

(V) IF(mA) (pF) VR(V) Ω

VHS
1SS381 ESC

30 0.85 2 0.7 6
0.6

1SS314 USC 0.5
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Selection guide of RF transistor for LNA

2SC5084Low distortion

MT3S21P/ 22PLow distortion

Low distortion
High gain MT3S15TU/ 19TU/ 19 / 19R

VCEO=6V

2SC5087/ 5087RHigh gain

VCEO=12V

Si Transistor

Low distortion MT3S20P/ 20TU / 20R

VCC=5V

FeatureSupply voltage Part number
Maximum 

rating of VCEO

VCC=~10V

VCC=5V 
VCC=~10V

2. Digital TV / Satellite tuner

11RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

High gain MT3S15TU/ 19TU/ 19 / 19R

Super low distortion, Low 
NF, Low voltage operation MT3S113 series

Si Transistor

VCEO=5.3V

MT3S111 seriesSiGe HBT
Low distortion,
Super low NF

VCC=5V
VCC=3.3V

MT4S03BULow distortion,High ESD

High gain,Low Noise

VCEO=5V

Si Transistor

MT4S23U
Low distortion,
High Gain,High ESD MT4S24U

MT4S300U 

VCC=3.3V

SiGe HBT
New!

New!

New!

New!

Super low Low NF,Low distortion,
Low voltage operation

VCC=3.3VVCEO=4V
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Curve data

MT4S300/301 Series summary

2. Digital TV / Satellite tuner

Part No. PKG

Absolute Max 
Rating Electrical Characteristics Schedule

VCEO IC PC fT(GHz) |S21|^2(dB) NF(dB)

MP
(V) (mA) (mW) VCE

(V)
IC

(mA)
VCE
(V)

IC
(mA)

f
(GHz)

VCE
(V)

IC
(mA)

f
(GHz)

MT4S300U USQ
4 50 100 26.5 3 20

16.9
3 20 2 0.55 3 10 2

OK

MT4S300T TESQ 18.0 OK

MT4S301U USQ
4 35 100 27.5 3 15

18.1
3

20
2 0.57 3

10
2

OK

MT4S301T TESQ 19.5 15 7 OK

12RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

MT4S300U(Vce=3V, Ta=25deg.C)
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MT4S03BU, MT4S23U, MT4S24U summary

Part No. PKG

Absolute Max Rating Electrical Characteristics Schedule

VCEO IC PC fT(GHz) |S21|^2(dB) NF(dB)

MP
(V) (mA) (mW)

VC
E

(V)

IC
(mA)

VCE
(V)

IC
(mA)

f
(GHz)

VCE
(V)

IC
(mA)

f
(GHz)

MT4S03BU USQ 5 40 100 12 3 30 9 3 30 2 1.6 3 10 2 OK

Feature◇◇◇◇MT4S03BU ◇◇◇◇MT4S23U                                                         ◇◇◇◇MT4S24U
1. Low Distortion : OIP3=26.6dBmW(@2GHz) 1. High gain : |S21e|2=12dB(@2GHz)               1.High Gain : |S21e|2=11.5dB(@2GHz)
2. Ultra small package : USQ(2.0*1.1mm) 2. Low Noise : NF=1.4dB(@2GHz)                   2.Low Distortion : OIP3=25dBmW(@2GHz)

3. High ESD level : HBM=2kV over 3. Ultra small package : USQ(2.0*1.1mm) 3. Ultra small package : USQ(2.0*1.1mm)

2. Digital TV / Satellite tuner

13RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

Curve data

MT4S24U USQ 5 50 100 14.5 3 20 11.5 3 20 2 1.55 3 7 2 OK

MT4S23U USQ 5 40 100 16 3 20 12 3 20 2 1.4 3 7 2 OK

NF/Ga-IC(@3V,2GHz)
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MT3S19 series summary

Series 
No. Part No. PKG

Abusolute Max Rating Electrical Characteristics

VCEO IC PC
OIP3(dBmW) 

(f=500MHz,⊿1MHz) |S21|^2(dB) NF(dB)

(V) (mA) (mW)
VC
E

(V)

IC
(mA)

VCE
(V)

IC
(mA)

f
(GHz)

VCE
(V)

IC
(mA)

f
(GHz)

MT3S19
Series

MT3S19 S-Mini 6 80 800* 33.5 5 50 12.5 5 50 1 1.5 5 20 1

MT3S19R SOT-23F 6 80 320** 33.5 5 50 13 5 50 1 1.5 5 20 1

MT3S19TU UFM 6 80 900* 33.5 5 50 13 5 50 1 1.5 5 20 1

Feature
1. Low Distortion : OIP3=33.5dBmW(@500MHz)       2. Low Noise : NF=1.5dB(@1GHz)
3. High Power Dissipation : Pc=800mW(S-Mini) , 900mW(UFM) , 320mW(SOT-23F)

2. Digital TV / Satellite tuner

14RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

Curve data

*Mounted on ceramic board  **Mounted on FR4 board 

MT3S19TU UFM 6 80 900* 33.5 5 50 13 5 50 1 1.5 5 20 1

NF-IC(@5V/1GHz)
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Toshiba 
MT3S19’s
NF is better than 
competitor



JH11-P165

Series 
No. Part No. PKG

Abusolute Max Rating Electrical Characteristics

VCEO IC *PC
OIP3(dBmW) 

(f=500MHz,⊿1MHz) |S21|^2(dB) NF(dB)

(V) (mA) (mW)
VC
E

(V)

IC
(mA)

VCE
(V)

IC
(mA)

f
(GHz)

VCE
(V)

IC
(mA)

f
(GHz)

MT3S111
Series

MT3S111 S-Mini 6 100 700 32 5 30 12 5 30 1 0.9 5 30 1

MT3S111TU UFM 6 100 800 32 5 30 12.5 5 30 1 0.85 5 30 1

MT3S111P Pw-Mini 6 100 1000 32.5 5 30 10.5 5 30 1 0.95 5 30 1

MT3S113
Series

MT3S113 S-Mini 5.3 100 700 35.9 5 50 11.8 5 50 1 1.15 5 50 1

MT3S113TU UFM 5.3 100 900 34.8 5 50 12.5 5 50 1 1.15 5 50 1

MT3S111 / MT3S113 series summary

2. Digital TV / Satellite tuner

15RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

Series MT3S113TU UFM 5.3 100 900 34.8 5 50 12.5 5 50 1 1.15 5 50 1

MT3S113P Pw-Mini 5.3 100 1600 36.7 5 50 10.5 5 50 1 1.15 5 50 1

Curve data Test result of Pw-Mini package

MT3S113’s distortion is 

similar as GaAs HBT by 

improvement at high 

current area.
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*Mounted on ceramic board
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Selection guide of IF amp MMIC
Supply
voltage

Recommendation products: 
Feature/ Package

AGC type

MGC type Vcc=5.0V
IF amp. MMIC 
for TV tuner

TA4022F*1: Low distorion/SM8

TA4023F*1: Low current/SM8

Vcc=3.3V TA4031CT*1: Low distortion/CST8 

Gain 
control Gain

*4

Operation 
frequency
~100MHz

2. Digital TV / Satellite tuner

16RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

AGC type Vcc=3.3V TA4031CT*1: Low distortion/CST8 

TA4031F*1: Low distiortion/SM8

*4: Gain adjustment is possible by external resistance

*5: Gain control is possible by control voltage

*5

MMIC MMIC MMIC MMIC 
selection tableselection tableselection tableselection table
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3. Satellite digital radio /

Digital Audio Broadcast(DAB)

17RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

- RF transistor for LNA

Back toBack toBack toBack to
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Low noise
High Gain
High ESD

MT4S300T/U: SiGe HBT VCEO=4V, IC=50mA,

Gain=18dB(16.9dB), NF=0.55dB(@VCE=3V,f=2GHz),HBM=2kV over

Selection guide of LNA for Satellite digital radio

System Feature Recommendation products

LNA2

Receiver IC
of XM

BPF

Antenna
LNA1

3. Satellite digital radio/DAB

XM

LNA3

Receiver IC
of XM

BPF

Antenna
LNA1 LNA2

BPF

18RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

High ESD
Gain=18dB(16.9dB), NF=0.55dB(@VCE=3V,f=2GHz),HBM=2kV over

MT4S301T/U: SiGe HBT VCEO=4V, IC=35mA,

Gain=19.5dB(18.1dB), NF=0.57dB(VCE=3V,f=2GHz),HBM=2kV over

Low noise
MT4S102T: SiGe HBT VCEO=3V,IC=20mA, 

Gain=16.7dB, NF=0.58dB(VCE=2V,f=2GHz)

XM : 2.4GHz

Part number
Package name

MT4S300T
MT4S301T

MT4S300U
MT4S301U

MT4S102T

Package 
drawing

TESQ USQ TESQ

1.2

1
.2

1.2

1
.2

SPICE model of SPICE model of SPICE model of SPICE model of 
RF transistorRF transistorRF transistorRF transistor

RF transistor RF transistor RF transistor RF transistor 
selection tableselection tableselection tableselection table

2.0

2
.1
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MT4S300T/U: SiGe HBT VCEO=4V, IC=50mA,
Gain=18dB(16.9dB), NF=0.55dB(@VCE=3V,f=2GHz),HBM=2kV over

MT4S301T/U: SiGe HBT VCEO=4V, IC=35mA,

Selection guide of LNA for DAB

LNA

Receiver IC
of DAB

BPF

Antenna

System Feature Recommendation products

DAB : 1.472GHz  

DAB Low noise
High Gain
High ESD

3. Satellite digital radio/DAB

19RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

MT4S301T/U: SiGe HBT VCEO=4V, IC=35mA,
Gain=19.5dB(18.1dB), NF=0.57dB(VCE=3V,f=2GHz),HBM=2kV over

DAB : 1.472GHz  

200MHz

Part number
Package name

MT4S300T
MT4S301T

TESQ

MT4S300U
MT4S301U

USQ

MT3S111TU
MT3S113TU

UFM

Package drawing

1.2

1
.2

2.0

2
.1

SPICE model of SPICE model of SPICE model of SPICE model of 
RF transistorRF transistorRF transistorRF transistor

RF transistor RF transistor RF transistor RF transistor 
selection tableselection tableselection tableselection table

Low noise
Low distortion

MT3S111TU: SiGe HBT VCEO=6V,IC=100mA, 
Gain=12.5dB, NF=0.85dB, OIP3=32dBmW(VCE=5V,30mA) 

MT3S113TU: SiGe HBT VCEO=5.3V,IC=100mA, 
Gain=12.5dB, NF=1.15dB, OIP3=34.8dBmW(VCE=5V,50mA)

High ESD

2.0

2
.1
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4. ASM (Antenna Switch Module)

20RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

- PIN diode

Back toBack toBack toBack to

ContentsContentsContentsContents
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PIN diode selection diode

4. ASM

Function Part Number Package
(pF)

CT rs

Condition (ohm) Condition

Single

JDP2S12CR S-FLAT 1.0 VR=30V, f=1MHz 0.4

IF=10mA, f=100MHz

1SV307 USC

0.25 VR=1V, f=1MHz 1.0
1SV308 ESC

JDP2S02AFS fSC

JDP2S02ACT CST2

JDP2S08SC SC2 0.21 VR=1V, f=1MHz 1.0 IF=10mA, f=100MHz

Package name
SOD-323 SOD-523 SOD-923 SOD-882 ---

21RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

Advantage of Toshiba products: The super small package of SC2 (0.62*0.32mm)

and multiple diodes types are available. 2 in 1 and 4 in 1 package type is Available. 

Please ask these products to Toshiba sales team.

Package name
SOD-323

USC
SOD-523

ESC
SOD-923

fSC
SOD-882

CST2
---

SC2

Package image

0.32
0.62

0.
6

1.0 0.61.0

1.
25

2.5

0.
8

1.6
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5. VCO (Voltage Controlled Oscillator)
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- Varactor diode

Back toBack toBack toBack to
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JDV2S41FS Low-Resistance & Small Package fSC

for Low Resistance applications

Package Dimension 

Single type: fSC

New!!

1
.0

Cathode Mark

Rs-VR
0.050.10.150.20.250.3

SERIES RESIST
ANCE Rs(Ω) f=470MHzTa=25℃Cv-VR

10100
CAPACITANC
E Cv(pF) f=1MHzTa=25℃

5. VCO
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Unit: mm

Characteristics (Symbol) Specification  @Test condition

Reverse voltage (VR) 15V(min.) @IR=1uA

Reverse current (IR) 3nA(max.) @VR=15V

Capacitance (C2V) 14pF(min.) @VR=2V, f=1MHz

Capacitance (C10V) 6.5pF(max.) @VR=10V, f=1MHz

Capacitance ratio (C2V/C10V) 2.5(typ.)

Series resistance (rs) 0.2Ω(typ.) @VR=5V, f=470MHz

Unit: mm
Electrical characteristics Reference Pad Dimension 

0.480.6

0
.8

5

0
.2

1

0.26

0 0 5 10 15REVERSE VOLTAGE VR(V)SERIES RESIST
ANCE

1 0 5 10 15REVERSE VOLTAGE VR(V)CAPACITANC
E Cv(pF)
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Part Number
VR
(V)

CT(1) CT(2)
CT(1)/CT(2)

rs(Typ.)
Package

(pF)
VR
(V) (pF)

VR
(V)

(Ω)
VR
(V)

f
(MHz)

JDV2S36E 10 44.0 to 49.5 1 5.4 to 7.3 6 7.5 typ. 0.40 4 100 SOD-523

1SV325 10 44.0 to 49.5 1 9.2 to 12.0 4 4.3 typ. 0.40 4 100 SOD-523
1SV282 34 33.0 to 38.0 2 2.6 to 3.0 25 12.5 typ. 0.60 5 470 SOD-523

1SV323 10 26.5 to 29.5 1 6.0 to 7.1 4 4.3 typ. 0.40 4 100 SOD-523

1SV305 10 17.3 to 19.3 1 5.3 to 6.6 4 3.0 typ. 0.35 1 470 SOD-523

1SV281 10 15.0 to 17.0 1 7.3 to 8.7 4 2.0 typ. 0.28 1 470 SOD-523

JDV2S41FS 15 14.0 to 16.0 2 5.5 to 6.5 10 2.5 typ. 0.20 5 470 SOD-923

Selection guide of varactor diode for VCO

5. VCO
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JDV2S41FS 15 14.0 to 16.0 2 5.5 to 6.5 10 2.5 typ. 0.20 5 470 SOD-923

JDV2S09FS 10 9.7 to 11.1 1 4.45 to 5.45 4 2.1 typ. 0.33 1 470 SOD-923

JDV2S10FS 10 7.3 to 8.4 0.5 2.75 to 3.4 2.5 2.55 typ. 0.35 1 470 SOD-923

JDV2S07FS 10 4.0 to 4.9 1 1.85 to 2.35 4 2.3 typ. 0.42 1 470 SOD-923

1SV280 15 3.8 to 4.7 2 1.5 to 2.0 10 2.4 typ. 0.44 1 470 SOD-523

Package name SOD-323
USC

SOD-523
ESC

SOD-923
fSC

Package image 1.
25

2.5

0.
8

1.6

0.
6

1.0

SPICE model of SPICE model of SPICE model of SPICE model of 
varactor Diodevaractor Diodevaractor Diodevaractor Diode

Varactor diode Varactor diode Varactor diode Varactor diode 
selection tableselection tableselection tableselection table



JH11-P165

6. Cordless phone

800MHz, 2.4GHz, 5.8GHz
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- RF transistor

- Varactor diode

- PIN diode

Back toBack toBack toBack to
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JH11-P1656. Cordless phone

Block diagram of cordless phone

BPF

VCO
Base Band

MIX
LNA

Base Band
2.4GHz Band
5.8GHz Band BPF

Varactor diode Varactor diode Varactor diode Varactor diode 

RF switching diode RF switching diode RF switching diode RF switching diode 
selection tableselection tableselection tableselection table

SSSSPPPPIIIICCCCEEEE    mmmmooooddddeeeellll    ooooffff    

SSSSPPPPIIIICCCCEEEE    mmmmooooddddeeeellll    ooooffff    
RF transistorRF transistorRF transistorRF transistor

RF transistor RF transistor RF transistor RF transistor 
selection tableselection tableselection tableselection table
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Transistors for LNA, Mix, VCO and Driver Amp 

Diodes

5.8GHz Band

PA Driver Amp.

BPF MIX

Applications Antenna switch PA Driver amp. LNA VCO

5.8GHz cordless phone

JDP3C02AU
JDP3C13U 

MT4S102U ,  
MT4S300U ,MT4S301U

JDV2S07FS
JDV2S10FS
JDV2S41FS

2.4GHz cordless phone
1.8,1.9GHz DECT

--- ---
MT4S300U
MT4S301U
TA4032FT

800MHz cordless 
phone

---
2SC5066
2SC5086

Varactor diode Varactor diode Varactor diode Varactor diode 
selection tableselection tableselection tableselection table

SSSSPPPPIIIICCCCEEEE    mmmmooooddddeeeellll    ooooffff    
varactor Diodevaractor Diodevaractor Diodevaractor Diode

*1: Sample will be provided after 1Q/2012 in turn
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7. FRS/GMRS/2-way radio
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- RF power MOSFET for PA

- RF transistor

- Varactor diode for VCO

- PIN diode for antenna switch

Back toBack toBack toBack to

ContentsContentsContentsContents
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Transistors for LNA, Mix, VCO and Driver Amp 

BPF470MHz

ANT SW

VCO

SW

PA Driver Amp.
BPF

Base Band
MIXLNA IF-Amp

VCEO
(V)

Pw-Mini SOT-23F UFM USQ

12 MT3S20P MT3S20R MT3S20TU 2SC5088

5-6 MT3S21P MT3S19R MT3S19TU MT4S24BU

7. FRS/GMRS/2-way radio

Block diagram of FRS/GMRS
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Diodes

MOSFET, Transistors for PA and Driver Amp 
PA Driver Amp.

Varactor diode Varactor diode Varactor diode Varactor diode 
selection tableselection tableselection tableselection table

SPICE model of SPICE model of SPICE model of SPICE model of 
varactor Diodevaractor Diodevaractor Diodevaractor Diode

SPICE model of SPICE model of SPICE model of SPICE model of 
RF transistorRF transistorRF transistorRF transistor

SSSS----parameter of parameter of parameter of parameter of 
RF MOSFETRF MOSFETRF MOSFETRF MOSFET

RF MOSFET RF MOSFET RF MOSFET RF MOSFET 
selection tableselection tableselection tableselection table

RF transistor RF transistor RF transistor RF transistor 
selection tableselection tableselection tableselection table

PA Driver Amp Vds(V) ANT_Po(W) Application

RFM08U9X 2SK3074 9.6 5.0 Land mobile/HAM

RFM12U7X
RFM01U7P 7.2

5.0-10.0
Land mobile/HAM

RFM07U7X 5.0

RFM04U6P

RFM00U7U

6.0 3.0 GMRS

4.5

1.5-2.0

GMRS/FRS/PMR2SK3756 1.0

2SK3078A 0.5

RFM03U3CT 3.6 0.5-2.0 GMRS/FRS/PMR

S-FLAT USC ESC fSC

PIN JDP2S12CR 1SV307 1SV308 JDP2S02AFS

Band SW --- 1SS314 1SS381 ---

Varicap --- 1SV324 JDV2S36E JDV2S41FS
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5W

10-5W

3W

7.2V

7.2V

9.6V

RFM12U7X+RFM01U7P+RFM00U7U

RFM08U9X+2SK3074

RFM07U7X+RFM01U7P

RFM04U6P+RFM00U7U6V

Supply voltageOutput power at antenna Recommendation products

Selection guide of RF Power MOSFET

7. FRS/GMRS/2-way radio
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1W

3W

0.5W

2W

4.5V

RFM04U6P+RFM00U7U6V

3.6V

RFM04U6P+RFM00U7U

RFM03U3CT+RFM00U7U

4.5V

3.6V

2SK3756+RFM00U7U

RFM03U3CT+RFM00U7U

4.5V

3.6V

2SK3078A+RFM00U7U

RFM03U3CT+RFM00U7U
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Line-up of RF Power MOSFET

P
o

(W
)

12W

7.0W

2SK37561.0W

2SK3079A2.0W

2SK4037
3.0W

2SK3476

PWPW--X X 
(6.3x6.1mm(6.3x6.1mm22))

RFM01U7P

RFM12U7X

PWPW--MINIMINI
(SOT(SOT--89)89)

RFM03U3CT

RFRF--CST3CST3
(2.9x2.9mm(2.9x2.9mm22))

RFM04U6P

7. FRS/GMRS/2-way radio

2SK3075

RFM08U9X

New!!

New!!

New!!

New!!

New!!RFM07U7X*

Under 
development
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USQUSQ (SOT(SOT--343)343)
(2.1x2.0mm(2.1x2.0mm22))

VDD(V)
3.6V 4.5V 7.2V 9.6V

0.5W

0.1W

2SK3077

2SK3078A

2SK37561.0W

2SK3475 2SK3074

6.0V

RFM01U7P

RFM00U7U

PWPW--MINIMINI
(SOT(SOT--89)89)

(4.6x4.2mm(4.6x4.2mm22))

12.5V

2SK2854

Advantage of Toshiba products: Rich line-up with output powers, supply 

voltages and packages. S parameters are available for simulation on the Toshiba 

web site. Please ask the SPICE models to Toshiba sales team.

New!!
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f  - Po, nD

9

10

90

100
Vds=7.2V

Pi=0.5W

Iidle=500mA

VHF/UHF ５５５５W applicationapplicationapplicationapplication

0.5W 8.0W

RFM01U7P RFM07U7X

RF  in RF out

RFM07U7X freq-Po

RFM07U7X 7.2V / 8W , Wideband matching
Under

development

7. FRS/GMRS/2-way radio

Block diagram example Package
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Po

nD

Iidle=500mA

ES: Available
MP: 1Q/2012

Characteristics Spec. @ test condition

Output Power (PO) 8W (typ.) @VDS=7.2V, f=520MHz

Drain Efficiency (ηD) 68% (typ.) @VDS=7.2V, f=520MHz

Power Gain (GP) 12.5dB (typ.) @VDS=7.2V, f=520MHz

PW-X

Electrical characteristics

Schedule
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For VHF/UHF 2W~3W application

0.2W 4.0W

RFM00U7U RFM04U6P

RF  in RF out

Package

RFM04U6P Pi-Po

Block diagram example

RFM04U6P  4W/6V
NEW! 

7. FRS/GMRS/2-way radio

Po -Pi

7
f =470MHz

Iidle=500mA
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Electrical characteristics

MP: OK

Characteristics Spec. @ test condition

Output Power (PO) 4W (typ.) @VDS=6V, f=470MHz

Drain Efficiency (ηD) 70% (typ.) @VDS=6V, f=470MHz

Power Gain (GP) 13.3dB (typ.) @VDS=6V, f=470MHz

Schedule PW-MINI

(SOT-89)

0

1

2

3

4

5

6

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

INPUT POWER Pi(W)

O
U

T
P

U
T

 P
O

W
E

R
 P

o
(W

)

Vds=7.2V

Vds=6.0V

Vds=4.5V

Vds=3.6V
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Po -Pi

4

4.5

5
f =520MHz

Iidle=500mA

For VHF/UHF 1W~2W application

0.1W 3.0W

RFM00U7U RFM03U3CT

RF  in RF out

Package

RFM03U3CT Pi-Po

Block diagram example

RFM03U3CT  3W/3.6V
NEW! 

7. FRS/GMRS/2-way radio
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Electrical characteristics

0

0.5

1

1.5

2

2.5

3

3.5

4

0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 0.4

INPUT POWER Pi(W)

O
U

T
P

U
T

 P
O

W
E

R
 P

o
(W

)

Vds=4.5V

Vds=3.6V

Vds=3.0V

MP: OK

Characteristics Spec. @ test condition

Output Power (PO) 3.0W (typ.) @VDS=3.6V, f=520MHz

Drain Efficiency (ηD) 60% (typ.) @VDS=3.6V, f=520MHz

Power Gain (GP) 15.0dB (typ.) @VDS=3.6V, f=520MHz

Schedule RF-CST3

2.9*1.9*0.48mm
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RFM01U7P Pi-PoRFM00U7U Pi-Po RFM12U7X Pi-Po

Part number Po(Min.) Pi Gp(dB) Package

RFM12U7X 11.5W 1W 10.6 PW-X

RFM01U7P 1.0W 0.1W 10.0 PW-MINI

RFM00U7U 0.1W 0.01W 10.0 USQ
1W

RFM01U7P

RF in RF out

0.1W

RFM00U7U
12W

RFM12U7X

Block diagram example Electrical characteristics

RFM12U7X/ RFM01U7P/ RFM00U7U    12W/7.2V

7. FRS/GMRS/2-way radio
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JDP2S12CR     PIN diode

For antenna switch

Package

S-FLATTM

Cu connecter structureCu connecter structure

3
.5

2
.6

Feature
- Package: S-FLAT
- Capacitance: 1.0pF
- Series resistance: rs=0.4ohm

7. FRS/GMRS/2-way radio

NEW! 

35RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html

Unit: mm

0
.9

8

1.6

Electrical characteristics

In MP

RF switching diode RF switching diode RF switching diode RF switching diode 
selection tableselection tableselection tableselection table

Characteristics Symbol Test condition Min. Typ. Max. Unit.

Reverse current IR VR= 50V - - 10 µA 

Forward voltage VF IF= 50mA - 0.8 1.2 V

Capacitance CT VR=40V, f= 1MHz - 1.0 1.3 pF

Series resistance rs IF= 10mA, f= 
100MHz

- 0.4 0.8 ohm
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General information
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GeneralGeneralGeneralGeneral---- Purpose SmallPurpose SmallPurpose SmallPurpose Small----Signal SurfaceSignal SurfaceSignal SurfaceSignal Surface----Mount DevicesMount DevicesMount DevicesMount Devices

Product Catalogs are available from TOSHIBA web

Datasheet, Simulation model, Spara, Spice dataDatasheet, Simulation model, Spara, Spice dataDatasheet, Simulation model, Spara, Spice dataDatasheet, Simulation model, Spara, Spice data
http://www.semicon.toshiba.co.jp/eng/http://www.semicon.toshiba.co.jp/eng/http://www.semicon.toshiba.co.jp/eng/http://www.semicon.toshiba.co.jp/eng/

TOSHIBA semiconductor web site

PIN diode, Varactor diode, Microwave transistor PIN diode, Varactor diode, Microwave transistor PIN diode, Varactor diode, Microwave transistor PIN diode, Varactor diode, Microwave transistor 
http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.htmlhttp://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.htmlhttp://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.htmlhttp://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html////

Cross reference search of RF products
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GeneralGeneralGeneralGeneral---- Purpose SmallPurpose SmallPurpose SmallPurpose Small----Signal SurfaceSignal SurfaceSignal SurfaceSignal Surface----Mount DevicesMount DevicesMount DevicesMount Devices
Transistors, FET, Diodes, Multi-chip Discrete Device,

One Gate Logic, LDO, LED Driver, OP Amp and Comparator ICs 

http://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0030_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0030_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0030_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0030_catalog.pdf

GeneralGeneralGeneralGeneralGeneralGeneralGeneralGeneral-------- Purpose Logic ICsPurpose Logic ICsPurpose Logic ICsPurpose Logic ICsPurpose Logic ICsPurpose Logic ICsPurpose Logic ICsPurpose Logic ICs
CMOS Logic IC,  Bus Switches, Level shifter

http://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0008_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0008_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0008_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0008_catalog.pdf

RadioRadioRadioRadio----Frequency SemiconductorsFrequency SemiconductorsFrequency SemiconductorsFrequency Semiconductors
Microwave Transistor, FETs, Variavre capacitance Diodes, 

Shottky Diodes, PIN Diodes, RF MMIC, RF Power Device, 

http://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0003_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0003_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0003_catalog.pdfhttp://www.semicon.toshiba.co.jp/docs/catalog/en/BCE0003_catalog.pdf



JH11-P165RESTRICTIONS ON PRODUCT USE
• 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 intended for use in general electronics applications (e.g., computers, personal equipment, office equipment, measuring equipment, industrial robots and home electronics appliances) or for specific applications as 

expressly stated in this document. Product is neither intended nor warranted for use in equipment 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 or serious public impact (“Unintended Use”). 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. Do not use Product for Unintended Use unless specifically permitted in this document. 

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

• 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 
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• 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 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. 
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