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Recommended Products by Applicatic

m\ Cell Phones

[l Devices for Detector Applications: 800 MHz/2 GHz

ANT

Detector

PA Driver Amp

BPF

Baseband

Baseband

MIX

4_

Applications Part Number Package Feature
e JDH2S02FS fSC Single Schottky barrier diode
Detector JDH3DO1FV VESM Dual Schottky barrier diode
IC TCX4A01WBG WCSP4 -

[ ]: New product

[l LNAs with Bypass (Pass-Through) Circuit for Digital TV Receiver Applications: 470-860 MHz

ANT Switch
LPF —
[=£=]
Ed

1-chip Tuner

LNA with Pass-Through

LSl

> Demodulator
LSI

Applications

LNAs with pass-through

Part Number Package Feature
TA4029CTC
TB7601CTC Matching circuit
TB7602CTC CST6C Matching circuit; low distortion
TB7604CTC Variant of the TB7601CTC with modified logic functions
TB7605CTC Variant of the TB7602CTC with modified logic functions
TA4029TU
TB7601TU Matching circuit
TB7602TU UF6 Matching circuit; low distortion
TB7604TU Variant of the TB7601TU with modified logic functions
TB7605TU Variant of the TB7602TU with modified logic functions




Recommended Products by Application

[l LNAs for GPS Receiver Applications: 1.575 GHz

ANT
BPF | S BPF
|I§|I I |I%|I GPS Receiver IC
Applications Part Number Package Feature
MT4S300T TESQ Low NF (0.75 dB); low distortion (OIP3 = 8.7 dBm)
DI ! MT4S300U usQ @Vce =18V, lcc =6.2mA
Iscrete
LNA T U=E1E) Low NF (0.76 dB)@Vcc = 1.8V, Icc =5.2 mA
MT4S301U usQ
MMIC TA4032FT TESQ Low NF (1 dB)@Vcc =3V, Icc = 5 mA
TA4032CTC CST6C Small package

|:|: New product




= = » = B E EEEEHEHBNE
= = = B B E EEEHEBN
= = = = B R E EEEEHN
= = = m B R EEEERBN
= = = = s B E EEEEHN
m| TV Tuners
[l 50-MHz to 900-MHz Terrestrial and 950-MHz to 2.15-GHz Satellite Broadcasting Receivers
<Terrestrial TV Tuner>
“ [ oo
Ll

\

/

LNA

>
L

<Satellite TV Tuner>

W ANT

\

/

LNA

S
L~

AGC

——

Si Tuner IC Demodulator LSI
—>
| ——
Si Tuner IC Demodulator LSI

—

Applications Part Number Package Feature
MT3S111 S-Mini Ultra-low NF; low distortion
MT3S111TU UFM Ultra-low NF; low distortion
MT3S111P PW-Mini Ultra-low NF; low distortion; high power dissipation
MT3S113 S-Mini Low NF; ultra-low distortion
MT3S113TU UFM Low NF; ultra-low distortion
MT3S113P PW-Mini Low NF; ultra-low distortion; high power dissipation
MT3S15TU UFM High gain; low distortion
MT3S19TU UFM High gain; low distortion
LNA MT3S19 S-Mini High gain; low distortion
MT3S19R SOT-23F High gain; low distortion; high power dissipation
Terrestrial MT3S20TU UFM High Vceo; low distortion
MT3S20R SOT-23F High Vceo; low distortion; high power dissipation
MT3S20P PW-Mini High Vceo; low distortion; high power dissipation
MT3S21P PW-Mini Low distortion; high power dissipation
MT3S22P PW-Mini Low distortion; high power dissipation
2SC5087 sMQ High Vceo; high gain; low distortion
2SC5087R SMR(R) High Vceo; high gain; low distortion
3SK291 sSMQ UHF band; low NF; high gain
RE 3SK292 usQ UHF band; low NF; high gain
3SK293 sSMQ VHF band; low NF; high gain
3SK294 usQ VHF band; low NF; high gain
MT4S03BU usaQ Low NF; low distortion
MT4S24U usQ High gain; low NF; low distortion
MT4S23U usQ High gain; low NF
Satellite LNA MT4S300U usQ Ultra-low NF; low distortion
MT4S300T TESQ Ultra-low NF; low distortion
MT4S301U usaQ High gain; Ultra-low NF
MT4S301T TESQ High gain; Ultra-low NF

C]: New product




Recommended Products by Application

IEEM| Low-Power Radios (FRS/GMRS)
[l 470-MHz FRS/GMRS Radios and 144/430-MHz Professional and Amateur Radios

LNA MIX IF Amp
BPF BPF Baseband
ANT I’:;.” || ||% || >
VvCO
Q
O~ | ANTSW sw
(@)
PA Driver Amp

® PA and Driver Amp (RF-MOSFET)

Application PA Driver Amp ANT_Po (W) Vs (V)
RFM08U9X 2SK3074 5.0 9.6
LMR AL T 5.0-10.0
RFM12U7X RFMO1U7P o 7.2
2SK3476 5.0
3.0 6.0
GMRS AL 1.5-2.0
2SK3756 REMOOU7U 1.0 45
FRS 2SK3078A 0.5
GMRS RFMO3U3CT 1.0-2.0 36
FRS RFM04U6P 0.5

|:|: New product
® LNA, MIX, VCO and Driver Amp (MMTR)

Vceo (V) PW-Mini SOT-23F S-Mini UFM usQ SSM
12 MT3S20P MT3S20R 25C5084 MT3S20TU 2SC5088 25C5086
MT4S03BU
MT3S21P MT3S15TU
5-6 MT3S19R MT3S19 MT4S23U -
MT3S22P MT3S19TU MT4S24U
|:|: New product
® LNA, MIX, VCO and Driver Amp (Dual-Gate MOSFET) ® ANT SW
Application sSMQ usQ Application S-FLAT
VHF 3SK292 3SK294 PIN JDP2S12CR
UHF 3SK291 3SK293 [ : New product
® Diodes
Application usc ESC fSC
PIN 1SV307 1SV308 JDP2S02AFS
Band SW 1SS314 1SS381 -
Varicap 1SV324 JDV2S36E | JDV2S41FS
[ ]: New product



m\ Cordless Phones

[l 900 MHz/1.9 GHz/2.4 GHz/5.8 GHz

LNA
ANT ﬁ l\ MIX
4t
ANT :7 = I/ > ‘
Baseband
:7 Vco S
e P
3 | ANTSW 1‘3]
O B3y
i
Baseband £ m%
—~ -
~— | iy
BPF MIX
PA Driver Amp
Applications Part Number Package Feature
ANT SW JDP2S02AFS fSC Single
JDP3C13U USM Dual
MT4S301T TESQ
High gain; 5.8-GH bilit;
PA MT4S301U usQ g gan # capabilly
T S0l TESQ High gain; low NF; 5.8-GHz capability
Driver Amp, LNA MT4S301U usQ
river Amp,
SUIEHN TESQ Low distortion; low NF
MT4S300U usQ
2SC5086 SSM High current
VCO 2SC5066 Low current
JDV2S41FS fSC Low resistance
|:|: New product
m\ Antenna Switch Modules (ASM)
J 0.9-2 GHz
ANT
<Switch Circuit of Dual-Band ASM>
DPX
PIN PIN
o o  oH o
TX RX TX RX
¥ | PIN PIN (¥
vlv—:ac Bias -J»—:)c Bias
Application: Part Number Pack Featur cr s
ppications art fumbe el eature ®F) [ Conditon | (@) Condition
JDP2S02AFS SC 0.30 Va1V = 10 mA
. = = m.
PIN JDP2S02ACT CST2 Low capacitance f: 1 MHz 1.0 fF: 100 MHz
JDP2S08SC SC2 0.21

Toshiba also offers ASMs with four diodes. For details, contact your local Toshiba sales representative.



Transistors

m| Microwave Transistors

Toshiba offers an extensive portfolio of microwave transistors suitable for a wide range of applications.

[ Features

1. Improves system performance.

Toshiba's microwave transistors has high performance, such as low distortion, low NF and high ESD protection.

Thus they are suitable for creating high-performance designs.
2. Facilitates system design.

Since Toshiba's microwave transistors provide flexibility in circuit design according to system requirements, development time can be

shortened.
3. Excellent cost performance
Toshiba's microwave transistors help to reduce system costs.

@ Distortion Performance vs. Noise Figure

Low

- High gain and
low distortion

L NEW 2

MT4S03B Series
MT4S24 Series

- High ESD
protection

MT4S300 Series

MT3S106 Series

b

MT3S111 Series

3rd-order intercept point

s
-

MT3S113 Series

High (Better)

Applications
* BS/CS

\J MT4S23 Series
\J MT3S15 Series

MT3S19 Series
MT3S20 Series
2SC5087 Series

- Packages for high power dissipation applications

+ High ESD protection

Applications

« Digital terrestrial

*FM

* DAB (Digital Audio Broadcasting)

Small (Better)

@ Gain vs. Noise Figure

Noise Figure

Large

High
SiGe Transistors NalQLEIUE
L NEW 3 - GPS
MT4S301 Series * WLAN i
» Satellite radios
L NEW J » DAB (Digital Audio Broadcasting)
MT4S300 Series
= MT4S102 Series
° LNVEW 2
TA4032 Series
Si Transistors
- Small packages - Small packages \—)
- High ESD protection - Bias circuit :
- Low distortion + High ESD protection MT3S16 Series
Low

Small (Better)

Noise Figure

Large

8



high ESD protection
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[l Selection Guide
@ Transistors for Low-Distortion and Low-Noise Amplifier Applications
Applications: Terrestrial TV tuners, satellite TV tuners, CATV tuners, DAB systems, FM tuners, radios
Process Vceo Supply Voltage Feature Recommended Products
. Low distortion and
s | 12V [ Vee=Uptotov o Saren e ——————  25C5084/25C5085
High gain and
e ———————  25C5087/25C5087R
Vec=5V Low distortion, high Po and
Vcc=Upto 10V high ESD protection | MT3S20P
Low distortion, high Pp and
high ESD protection MT3S20TU
|: High Po* }— MT3S20R
L sy l_ Voo =5V Low distortion, high Pp and

High gain, low distortion and

i

MT3S15TU / MT3S19 / MT3S19TU

MT3S21P / MT3S22P |

high ESD protection
L High Po* }— MT3S19R
. _ Low distortion, ultra-low NF, high Pp and
SiGe 6V [— Veo=sv [— o aeton MT3S111P
'— High gain }— MT3S111 / MT3S111TU
Vcc=3.3V Ultra-low distortion, low NF, high Pp and
-8V l_ Vec=5V I_ high ESD protection MT3S113P
L High gain |— MT3S113 / MT3S113TU
. Low distortion, low NF and
s f— sv [— ve=sav | o e — MT4S03BU |
- High gain and low NF Ii MT4S23U |
| High gain, low distortion, low NF and |
high ESD protection MT4S24U |
. Ultra-low NF, low distortion and
SiGe [— 4V [— Vec=33V |- o o oorter ———————  MT4S300U/MT4S300T |
— Ultra-low NF and high gain Ii MT4S301U / MT4S301T |

*: Pp (Power dissipation) :]: New product

® Transistors for Low-Noise Amplifier Applications

Applications: GPS systems, cordless phones, WLAN, satellite radios, DAB systems

low distortion and high ESD protection

Process Vceo Supply Voltage Feature Recommended Products
SiGe 3v |— Voo=Upto 2V |— Ultra-low NF |7 MT4S102U / MT4S102T |
_ High gain, ultra-low NF,
aY }_ Vee=Upto3V RF capability and high ESD protection |7 MT4S301U / MT4S301T |
High gain, ultra-low NF, Ii MT4S300U / MT4S300T |

[ ]: New product



Transistors

. Selection Table
Absolute Maximum " - o
K Electrical Characteristics (Ta=25°C)
Ratings “ ' ' ' ’ e ' . .
Applications Veeo o hFE IS21el? NF OIP3 (A1TMHz) k
(v) (mA) V | V I f V 1 f V 1 f PW-Mini S-Mini USM SSM SMQ/SMQ(R usQ
) v | may | @B v | mA) | @Hz | @B v | mA) | @Hz |©@B™W) W | may | (@Ha) (SOT-89) (SOT-346, SC-59) SOT-23F (SOT-323, SC-70) UFM (SOT-416) (SOT-24)( J (SOT-343) TESQ
120-240 10 20 12,5 5 20 11 10 7 - - - - 2SC5087R
12 80 1 1
100-200 5 50 11-12 5 50 1.45 5 20 30-31.5 5 50 0.5 MT3S20P MT3S20R MT3S20TU
100-160 30 13.5 30 1 10 32 30 1 MT3S106
13.5 16 325 MT3S15TU
80 12.5-13 15 335 MT3S19 MT3S19R MT3S19TU
TV tuners 6 100-250 5 50 5 50 1 5 20 1 5 50
Automotive 1 1.55 0.5 MT3S21P
TV tuners 35
FM tuners 10.5 15 MT3S22P
DAB systems
100 | 200-400 30 [10.5-12.5 30 0.85-0.95 30 32 30 MT3S111P MT3S111 MT3S111TU
5.3 100 |200-400| 5 30 [10.5-125| 5 50 1 115 5 50 1 [34.8-367] 5 50 0.5 MT3S113P MT3S113 MT3S113TU
40 | 80-160 30 9 30 1.6 10 = - - - MT4S03BU
5 40 50-250 3 12 3 2 1.4 3 2 - - - - MT4S23U
20 20 7
50 70-140 1.5 1.55 - - - - MT4S24U
Absolute Maximum . . .
; Electrical Characteristics (Ta=25°C)
Ratings “ ’ ’ & S Py ' P °
Applications Vego o hFE T IS21el? NF Tl
V) (mA) V | V | f V 1 f V | f PW-Mini S-Mini USM SSM SMQ/SMQ(R usQ
©) v | may | @I W | A | @Hy | 9B | W | A | @hy | @B | ) | mA) | (GH) (SOT-89) (SOT-346, SC-59) SOT-23F (SOT-323, SC-70) UFM (SOT-416) (SOT-24)( J (SOT-343) TESQ
GPS 50 10 27 20 16.9-18 20 0.55 10 MT4S300U MT4S300T
WLAN 4 200-400 | 3 3 - 3 2 3 2
) ) 35 7 275 15 18.1-19.5 15 0.57 7 MT4S301U MT4S301T
Satellite radios
DAB systems 3 20 |200-400| 2 15 24-25 2 15 2 15-16 2 15 2 0.58 2 10 2 MT4S102U MT4S102T
30 20 | 40-200 6 1 0.55 6 1 - 23 6 - 0.1 2.3 6 - 0.1 2SC4915
1 2SC5084 2SC5085 2SC5086
80 10 20 10 20 10 20 10 5
12 80-240 7 - 13 1 11 1 2SC5087 2SC5088
VCO 30 5 10 5 10 12 5 10 5 3 2SC5064 2SC5065 2SC5066
arips 40 | 50-160 8 20 10 8 20 9.5 8 20 2 18 8 5 2 2SC5092
10 30 80-240 5 5 6 5 - 11 5 5 1 - - - - 2SC5106 2SC5107 2SC5108
15 50-160 6 7 10 6 7 75 6 7 2 1.8 6 3 2 2SC5095 2SC5096
5 60 | 80-140 1 5 4 3 10 - 55 3 30 1 2.4 2 5 1 MT3S16U
: New Product
[ Performance Characteristics Curves
® Transistors for Low-Distortion and Low-Noise Amplifier Applications ® Transistors for Low-Noise Amplifier Applications
Typical Characteristics of Transistors in the UFM Package Typical Characteristics of Transistors in the USQ Package Typical Characteristics of Transistors in the TESQ Package
NF, OIPs — Ic (@4 V) NF, OIP3 — Ic (@3 V) NF @2 GHz NF, [S21el? - Ic (@2 V)
3.0 35 6.0 30 OIP3 @2 GHz (A1 MHz) 2.0 20
2.8 ) 33 ATRARC (o1 MHz) | 55 NF @2 GHz
L~ = = 3 z z : e = 1.8 19 |S21e@2 GHz
26 — ops—{31 §2 5.0 ,/A:< 25 5§32 N
7 £ E / \\ + OIP3 £ E / o
2.4 y S 29 5@ 45 oo 16 / r [S21e 18 @
= £ s ~ \ \ B2 P / S
Q 2o / ‘ 27 B ® B 40 - 20 B & ) / ~ s
" 7 ~ 55 L, / \ 55 L (i A 78
= 20 // > 25 F o = 35 5o I-ZI- // ’/ (g
> 5 v S5 C -
g 18 28 85 | — mMT3sITU £ 30 1588 Ol / / 16 2
-3’1_6,/ —~ + NF 21 Ex £ 25 /. NF £Es i / / g
P v e 8 & | = MT3S113TU ® y g9 s 10 15 =
2 14 / 19 £ 8 2 50 10 <3 — MT4S03BU 2 / i
Z 12 177 8-£ | — MT3S15TU < 15 B E Z o8 // 14 § | — MT4s300T
55 : o= — MT4S24U / o)
10 —— . 1525 | — mT3steTU 10 o~ 5 25 06 AL ~ | — mmassoiT
0.8 —— 13 @ ° 05 e & & —— MT4S23U . / 13
~—— MT3S20TU : = MT4S102T
0.6 i 0.0 0 ~— MT4S300U 0.4 12
10 Ic — Collector Current (mA) 100 1 10 100 1 10 100
Ic (mA) Ic — Collector Current (mA)

10 1



Transistors

IEX3 | RF-MOSFET

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

[ Features

1. Wide Lineup
Available with output power up to 12 W and supply voltage from 3.6 V to 12.5 V for final and driver amplifier applications.
2. Maximum output load mismatch of 20:1 (all phase)
Toshiba's RF-MOSFETSs can be used as the final amp.

® RF-MOSFET Lineup

12W

7W

3w

2W

Po (W)

1w

3.6t04.5V,05t02W
For Two-Way Radios

RFM12U7X

25K3476

PW-X

@ RFMO7U7X RFMO8U9X ‘
(6.3 x 6.1 mm?)

| 2SK3075

 _

/ 25K4037 ‘
RFM04U6P
2SK3079A _—
RF-CST3 . ’
2 - -
(2.9 x 2.9 mm?) 2SK3756 RFMO1U7P jzzaib PW-Mimi
(SOT-89)
2SK3078A 2SK3475 | 2SK3074 ‘ (4.6 x 4.2 mm?)
2SK2854 ‘ .
RFMOOU7U usQ (SOT-343)
2SK3077 | (2.1 x 2.0 mm?)
36V 45V 6.0V 7.2V 9.6V 125V
Voo (V)

12

For Driver Amps




[l Selection Guide

Antenna Output Power Supply Voltage Recommended Products
5t0 10 W }—» 72V }—» RFM12U7X ‘ + RFMO1U7P | + RFMOOU7U |
’:(:: 9.6V }—V RFMO08U9X (2SK3075) ‘ + 2SK3074 |
5WwW
7.2V }—» RFMO7UX (2SK3476) ‘ + RFMO1U7P (2SK3475) |
3w }—> 6V }—> RFMO4UGP (2SK4037) ‘ + RFM0OU7U |
- 45V }—» RFMO4UGP (2SK3079A) ‘ + RFMOOU7U |
2W
/., 36V }—» RFMO03U3CT ‘ + RFMOOU7U |
’;,:: 45V }—» 25K3756 ‘ + RFM0OU7U |
1w
3.6V }—» RFMO3U3CT (2SK3079A) ‘ + RFM0OU7U |
45V }—> 2SK3078A |
0.5W ’:C:
36V }—» RFM03U3CT |
[ ]: New product
[ Selection Table
. . o Po (W)
- Absolute Maximum Ratings (Tc = 25°C) Test Conditions
Applications Part Number Voss P o Voo i Pi Package
(V) (W) (A) Min (\%) (MHz) (W)
RFM12U7X 20 20 4 115 7.2 520 1.0 PW-X
RFMO08U9X 36 20 5 75 9.6 520 0.5 PW-X
2SK3075 30 20 5 75 9.6 520 0.5 PW-X
UHF/VHF 2SK3476 20 20 8 7 7.2 520 0.5 PW-X
Professional rqdios 2SK3074 30 3 1 0.63 9.6 520 0.02 PW-Mini
Amateur radios RFMO3U3CT 16 7 25 23 36 520 0.1 RF-CST3
2SK3475 20 3 1 0.63 7.2 520 0.02 PW-Mini
RFMO1U7P 20 3 1 1.0 7.2 520 0.1 PW-Mini
2SK2854 10 0.5 0.5 0.2 6 849 0.02 PW-Mini
2SK4037 12 20 3 3.55 6 470 0.3 PW-X
RFM04U6P 16 7 2 35 6.0 470 0.2 PW-Mini
FRS/GMRS 2SK3079A 10 20 3 2.24 45 470 0.1 PW-X
2SK3756 75 3 1 1.26 45 470 0.1 PW-Mini
2SK3078A 10 3 05 0.63 45 470 0.1 PW-Mini
Drvere 2SK3077 10 0.25 0.1 0.032 4.8 915 0.001 usa
RFMOOU7U 20 0.25 0.1 0.1 7.2 520 0.01 usa
[ ]: New product
m| Dual-Gate MOSFET
[ Selection Table
Absollétgﬁlzlg:imum Electrical Characteristics
et Part Number Vbs | Ip Po Ipss Max 1Yfs| Typ. Gps/NF Typ. e
Vbs | Vais/ Vbs Ip | Vaes Vbs Ip | Vaezs f
Vaas |@1kHz
(V) | (mA) | (mW) (mA) V) | (V) | m§) | (V) | (mA)| (V) (dB/dB) (V) | (mA) | (V) |(MHz)
3SK292 150 sSMQ
VHF RF, MIX 12. A 45 | 23, 10 | 45| 26014 | 6 | 10 | 4.
35K294 580 0 6 |045(235| 6 | 10 | 45 5 | 500 Usa
3SK291 150 smQ
UHF RF, MIX 12.5| 30 0.1 6 |045|260| 6 | 10 | 45 | 225/ 10 | 4.
35K293 100 /15 1 6 10|45 800 T o0

13



R
.ﬁ Diodes

m] Variable-Capacitance Diodes (VCD)

[ Features

Toshiba offers a line of variable-capacitance diodes (VCDs) ideal for tuner and VCO applications.
Toshiba's product portfolio includes VCDs with a wide range of capacitances, capacitance ratios and control voltages. They are
offered in the industry-standard packages such as USC (SOD-323), ESC (SOD-523) and fSC (SOD-923) to meet diverse

customer needs.

[l Selection Table
£
>
=
X 0
[V e))
E .% Electrical Characteristics (Ta = 25°C)
S
: IS @ <@ < ’
Applications | <
VR Ct1 Typ. C12 Typ. Ct1/C12 rs Typ.
Typ.
S-Mini
VR VR Vel f fsC ESC usc usQ
M eR | PR | PR © |y [mHg|  (sOD-929) (SOD-523) (SOD-323) (SOT-343) (SS%T'é”;G’
Voo |10 | 44495 | 1| 9212 | 4| 43 0.4 4 | 100 1SV325 1SV324
10 44-49.5 1 5.4-73 6 75 0.4 4 | 100 JDV2S36E
TV tuners | 34 35.5 2 2.85 25 12.5 0.6 5 | 470 1SV282 1SV262
10 | 26.5-29.5 | 1 6.0-7.1 4 4.3 0.4 4 | 100 1SV323 1SV322
10 | 173-19.3 | 1 5.3-6.6 4 3.0 0.27-0.35 | 1 | 470 1SV305 1SV304 JDV4P08U
10 16 1 8.0 4 2.0 0.28 1 | 470 1SV281 1SV270
VCO 15 14-16 2 5.5-6.5 10 2.5 0.2 5 | 470 JDV2S41FS 1SV279 1SV229
10 9.7-111 1 1445545 | 4 2.1 0.28-0.33 | 1 | 470 JDV2S09FS 1SV311 1SV310
10 73-84 |05| 2.75-3.4 |2.5| 2.5-2.55 0.35 1 | 470 JDV2S10FS 1SV314
10| 45 1 2.0 4| 23 042 | 1 |470| JDV2SO07FS 1SV285 18V277
15 3.8-4.7 2 1.5-2.0 10 2.4 0.44 1 | 470 1SV280 1SV239
FM tuners | 15 30.5 3 12.7 8 2.1-2.6 0.3 3 | 100 1Sv228
[ ]:New product
[ Performance Characteristics Curves
ESC
Ct-VR rs - VR
100 0.7
v @f=1MHz — @f =470 MHz
- Ta=25°C 06 N Ta=25°C
AN ' N
\ \ o5 L N
A\ — 18V279 : ~ — 18V279
~ —— 1SV280 I — N — 1SV280
s 10 ®\ 1SV281 04 SRS \ 1SV281
NSNS —— 1SV282 3 A\ — 1Svas2
MNEEN —— 1SV285 0 08 ] N —— 15V285
NN —— 1SV305 T&w n — 1SV305
~— — 1SV311 0.2 \Q N = — 1SV311
—— 1SV314 \Q\\ 1SV314
~ — 1sv323 0 N | —— 1Sva23
I I — 1SV325 ‘ N —— 1SV325
.
0 2 4 6 8 10 12 14 o) 0.1 1 10
VR (V) VR (V)

14
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|| Carrier Tape Specification for Diode Pairs
® Packing for Paired and Unpaired Diodes
) Quantity
Tape Packing EsC Usc
TPH2 Paired 6400 to 8000 2400 to 3000
TPH3 Unpaired 8000 3000
@ Paired Diode Packing Using TPH2
- Specification
For paired diodes, packing is guaranteed as shown in Figure 1 and Table 1.
Figure 1 Paired Diode Packing Specification Based on Capacitances
el Section where pairing is guaranteed - ‘
F n
O 0 00000000 0000000000 0 o0 O 0 0 0 O 0 O
GGG el o I )
‘ Section whc‘an‘a pairing is ‘
not guaranteed
Same group e ~ (50 choden) = Loty L same grow

Table 1 Pairing Specification

ltem Tape

Section where pairing is guaranteed Any 15 consecutive diodes in the same group
= 60 diodes
(Integer multiple of this number when paired; generally, a multiple of 4)

Number of diodes per group

Number of groups per reel ESC: < 30 groups, USC: < 9 groups

©® Group Boundaries
Group boundaries are indicated by four consecutive empty pockets.



Diodes

m’ PIN Diodes

[} Features

- Ideal for RF switching applications.
+ Available in the ultra-small SC2 package (0.62 x 0.32 mm) and in single and dual versions to meet customer needs for

space-critical applications.

[l Selection Table
£
=}
£
s € Electrical Characteristics
” 28 (Ta=25°C)
K el e 6o @@ | @ o @
© o) f
° <
g
<<
VR | IF VF Cr rs
Max Typ. Typ.
™ (ol v | el Ve (@] | sc2 csT2 (Ee e el S-FLAT TESQ (sgf-gﬂzs
(mA) (\%) (mA) |(MHz) (SOD-923) | (SOD-523) | (SOD-323) sc-70)'
1SV308 18V307
. p | P
— 0.3
JDP2S02ACT | JDP2S02AFS JDP4P02AT
0.94
. = | &3 (%]
°
= — — 1.0
& JDP2S08SC
30|50 [0.95| |0.21] 1 E
— 50 — 10 |100
JDP3C02AU
098 |028 @
§ JDP3C13U
z 8
2= 0.91 0.24 2.1 @
— ®©
Q
]
g JDP2S12CR
(o]
S 1180 1000|1.00 1.0 | 40 |0.4
<
= P

|:| - New product
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IEEN| Band-Switching Diodes
[l Features
- Ideal for switching applications.
+ Available in single and dual versions with total capacitance (Cr) of less than 1.0 pF for RF applications.
[l Selection Table
Absolute
MF?;(tiirrr‘\;;n Electrical Characteristics (Ta = 25°C) ‘ ‘ ‘ ’ ’\
Applications | vg | Ir VF Cr rs '
Max Typ. Typ.
IF VR Fo|of ESC usc SSM usm S-Mini
M AV | PPy | @ (may|MHD)|  (sOD-523) (SOD-323) | (SOT-416,SC-75) | (SOT-323,SC-70) | (SOT-346,5C-59)
Sindl 100 07 0506 188381 188314
1SS364 188312 155268
30 085 | 2 6 2 100
Dual 50 0.80-0.85 0.6
188313 155269

m| Schottky Barrier Diodes (SBD)

[l Features

- Ideal for RF detector applications.
+ Available in the ultra-small SC2 package (0.62 x 0.32 mm) and in single and dual versions to meet customer needs for

space-critical applications.

[l Selection Guide
Application Recommended Products
Standard ~ — JDH2S01 Series |
Low Ve |—> JDH2S02 Series |
[l Selection Table
Absolute Maximum Electrical Characteristics
Ratings (Ta=25°C,
» L ‘ «
VR IF VF Ct * ' g
Applications Max Typ. g

IF VR fSC usc VESM SSM S-Mini
S L A A T I A sc2 (SOD-923) (SOD-323) (SOT-723)  |(SOT-416,SC-75) | (SOT-346,SC-59)

1SS154

6 30 0.5 10 0.8 0 1;352;1

Standard @

JDH2S01FS 1SS315 JDH3DO1FV JDH3DO1S 18S295

4-5 25-30 0.25 2 0.6 EEJ EE: @

0.2
JDH2S02SC JDH2S02FS
Low VF 10 10 0.24 1 ]0.25-0.30 E EE:
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m’ Radio-Frequency Cell Packs (MMIC)

Toshiba's MMICs integrate peripheral circuits on the same chip to help reduce product size and parts count.

] Features

1. Helps reduce circuit area.
The bias circuit and matching circuits are integrated.
Toshiba's MMICs are suitable for high-density board assembly due to use of a compact package and help to reduce system size.
2. Simplifies product design and reduce design times.
For optimum performance, bias conditions are preprogrammed, reducing the workload of system designers. Toshiba's MMICs
provide excellent matching with upstream and downstream components.
3. Reduces system performance variations.
Using MMICs helps reduce system performance variations and thus makes it easier to satisfy performance requirements than
using discrete components.

[l Selection Guide
©® LNAs with Bypass [Pass-Through] Circuit (50 to 1000 MHz)

Recommended Products
LNA ON LNA ON
Package Feature (Vm=0V) (Vm=25V)
STeC TAd029cTC |
Mid-current/
‘ - —  igeeden T TBTOICTC | TB7B0ACTC |
On-chip matching circuit
(115x15mm) | — Lowdistortion |~— TB7602CTC f—— TB7605CTC |
UF6 TA4029TU |
Mid-current/
‘ - | TB7601TU b+ TB7604TU |
On-chip matching circuit
(ox21mm) | _ Lowdistortion |~— TB7602TU f—— TB7605TU |
[l Selection Table
Typical, Ta=25°C
Operating Operating | gaip (1) NF Icc Gain (2) Condition

Applicati F Part Numb Volt Packa
pplications r?mj_'ezr;cy ar umber O(Va)ge (dB) (dB) (mA) (dB) freq,(MHz) Voo (V) ackage
TA4029CTC 25 13.0 1.2 4.0 2.0 1000 25 cstee

TA4029TU ’ ’ ’ ' ' ’ UF6
TB7601CTC 25 14.0 14 4.0 25 1000 25 csTec

TB7601TU ’ ' ’ ’ ’ ’ UF6
VHF/UHF amps TB7602CTC CcST6C

TV tuner amps 50 to 1000 TB7602TU 25 15.0 1.3 6.0 25 1000 25 UF6
TB7604CTC 25 14.0 14 4.0 25 1000 25 cstee

TB7604TU ’ ’ ’ ’ ' ’ UF6
TB7605CTC 25 15.0 1.3 6.0 25 1000 25 cstec

TB7605TU ' ' ' ' ' ’ UF6
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[l Selection Table
@ LNA (Up to 3 GHz) Typical, Ta = 25°C
Operating Operating Gain NF les OIPs Condition
Applications Frequency Part Number Voltage Package
(MHz) ) (dB) (dB) (mA) (@Bm) | Freq. (MHz) | Ve (V)
TA4032FT 3 14.8 1.0 5 5.9 TESQ
GPS, WLAN amps | Up to 3000 1575 3
TA4032CTC 3 15.9 0.96 5 3.5 CST6C
[ ]:New product
[l Selection Guide
©® Wideband Amplifiers (Up to 2.4 GHz)
Operating Frequency/1-dB Po Package Recommended Products
ESV (SOT-553)
I TA401AFE
2.4 GHz/-6 dBm
USV (SOT-353, SC-88A) I TA4011FU |
ESV (SOT-553)
i TA4012AFE
2.0 GHz/0 dBm
USV (SOT-353, SC-88A) i TA4012FU |
[l Selection Table
©® Wideband Amplifiers (Up to 2.4 GHz) Typical, Ta = 25°C
Operating Operating Bandwidth lcc Typ Po Conditions
Applications Frequency Part Number Voltage ’ Package
(MHz) ) (GHz) (mA) (BmW) | Freq. (MHz) | Vee (V)
Up to 2400 TA401AFE 2 2.4 35 —-6@Po1dB 1500 2 ESV(SOT-553)
TA4011FU USV(SOT-353,SC-88A)
RO s TA4012AFE ESV(SOT-553)
Up to 2000 2 2.0 6.5 0@Po1dB 1500 2
TA4012FU USV(SOT-353,SC-88A)
® Mixers Typical, Ta = 25°C
Operating Operating o NFwmix e Po Conditions
Applications Frequenc Part Number Voltage Package
o (l?/IHz) y (V)g (dB) (dB) (mA) (@BMW) | teeio(MHz) | Ve (V) ¢
VHF/UHF mixers 800 TA4101F 5 -3.5 9.0 5.7 -9 800/860 5 SM8(SOT-505)
® Downconverters Typical, Ta = 25°C
Operating Operating f Conditi
Applications Frequency Part Number Voltage C.(fBa)ln (Zlg) (rlr?Z) ( dgf\fiN) onerons Package
(MHz) (V) fre/fLo(MHz) | Ve (V)
Downconverters 1000 TA4107F 45 -0.5 12 29.5 12 1000/950 45 SM8(SOT-505)
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ICs

[l Selection Guide

©® VHF Differential Amplifiers (10 to 100 MHz)

Function Operating Voltage Package Features Recommended Products
Low distortion |~ TA4022F |
MGC* — 5V — SMB8 (SOT-505)
Low current '— TA4023F |
_ Sms(sOT-508) | TA4031F |
AGC** — 3.3V I
— cst8 | TA4031CT |
* The gain is programmable via an external resistor.
** The gain is programmable via an applied external voltage.
[l Selection Table
Typical, Ta=25°C
Operating Operating i i Conditions
Applications Frequency Part Number Voltage G?g:agn G?c"régz) (:r?;) (nldhlgi) = Package
(MHz) (V) req. (MHz) | Vee (V)
TA4022F 5 19.0 10.0 35 58 45 5 (SOT305)
VHF amps TA4023F 5 28.0 9.0 28 51 45 5 EN
10 to 100 (SOT-505)
TV tuner IF amps
TA4031F 33 49.0 -4.0 35 54 45 33 L
TA4031CT 3.3 49.0 —4.0 35 54 45 3.3 CST8

m| Detector ICs

Toshiba's detector IC converts RF power into a DC voltage so that the transmitter power from telecommunication devices such
as cell phones can be accurately controlled. It is ideal for power detector applications for a modulated signal with a high

peak-to-average power ratio (PAPR).
The detector IC is housed in a small WCSP package, making it the ideal solution for space-critical applications such as cell phones.

©® Block Diagram of a Cell Phone Transmitter

[ Features

- Effective detector voltage output

ANT
_7 + Operating frequency: 700-2000 MHz
GCA PA * Low standby power: 0.95 mW typ.
I\{ - Small WCSP: 0.79 x 0.79 x 0.5 mm
/i _T_ - On-chip ESD protection elements
Baselgand f ® Package
Gain Control Signal —|—
ADC |« Detector IC
DC Voltage
[l Selection Table
Ta=25C
Operating Operating Typical Conv. loc T Input Return Conditions
Applications Frequency Part Number Voltage Gain ce Xp' Loss Package
(MHz) (V) (mV/dB) kY (dB) Freq. (MHz) Voo (V)
RF power detection | 700 to 2000 | TCX4A01WBG 2.8 85 0.34 14 900 2.8 WCSP4

20
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Toshiba Package Land Pattern* Standard Tape Packing Specifications
Package . . Dimensions i i i i
Name Appearance Dimensions Tape Type Tape Dimensions Reel Dimensions
Unit: mm Unit: mm Unit: mm Unit: mm
i Tape feeding direction 9
s - i
scz N J,m g _ E 4.0+ 0.05 T W
5 l b s [N NN O L Q
g 8 < 2 ST / =3
. § == | 3 & | TPL3 | (3]) [ (A =) 1L 8
o200 8| Tz S 2 (:j::;:::;-ghh U 0 J
= A 00250015 0.32 |
Packing quantity I::Iﬂ S| (Bottom View) 202005
10000/reel g

Weight: 0.17 mg

Tape feeding direction 9
o ER T pi
CST2 [y I % — @ W
(SOD-882) 88 2 T — 3l |
4 L 3 | TPL3 Depblis
06005 (Bottom View) R _g;__ D I U o
58 o [ — J
Packing quantity :l:[c; o | ‘
10000/reel ST
0.6 = 0.05
*ﬁ‘
fsc | = s
(SOD-923) : ‘
L J || 8 TPL3 % % 2
Packi tit . D—J'L“O'% \EJ L J
acking quantity
10000/reel [:_‘T\:,Z@m 0.6 mg
% /_\
ESC g - 17 S W
8 2 < )
(SOD-523) ‘ . O« 0\ i g
= o TPL3 = (49 =} B
s || uloes | { U< 8T
Packing quantity :
8000/ree| Weight: 1.4 mg
<15 108 e
E 1| /J\
8 Z 6 Ny
USC K] ! %§ % 0+0.05 — T T
(SOD-323) ’ ==oid Ir TPH3 a %&}% 1 g
03 *3;5 __H_M < i 7 %7‘5
© %% 108 Ol ! |U J
Packing quantity S e SN——
3000/reel @; Weight: 4.5 mg
9
|

TE85L

2180

S-FLAT l T
Packing quantity é L by 4 4 -
3000/reel 5
ol Weight: 13 mg

Tape feeding direction

o

© 0.65 + 0.2
n
o

e

= 9
Sl 12+005 05 - NN
VESM Y[t *1 2 % 1
SRl 0 Rt TPL3 <{} D (\ DBl s
ks 8| N /R
Packing quantity él_ :D: é /) ﬁjﬁiﬂﬁjﬁ ‘—/J) l&i_/l J
8000/reel < Weight: 1.5 mg 2.

* For reference only. Land pattern dimensions should be determined empirically.
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Package Lineup

Toshiba Package Land Pattern* Standard Tape Packing Specifications
Package ; ; Dimensions ; ; ; ;
Name Appearance Dimensions Tape Type Tape Dimensions Reel Dimensions
Unit: mm Unit: mm Unit: mm Unit: mm
Tape feeding direction
SSM
(SOT-416)
(SC-75) & TE85L
Packing quantity
3000/reel
8 2104 0.5
g |17201
FM - S -8 © E]:
u = =
T I - ‘ TE85L
Packing quantity §“ § ﬁ
3000/reel ’SD:L' i 0.65/0.69
Weight: 6.6 mg
21+0.1
1252 0.1 05 *ﬁ‘
UsSM = R — T
(SOT-323) { [ B APNh
CECRIEE | g®glie
= 2E ! ]
Packing quantity g5 J:;L ; o S~—
3000/reel OO 082108
Weight: 6.0 mg
042" 308 017363 R e
Tape feeding direction A0 ‘;E
m 0.8 —
= =1
SOT-23F i S[H]
4 o |LiJ 34 i | TES5L 8
- 2.9:02 - E . - E
Packi tit T3 0.95 ' 0.95
acking quantity m = 10
3000/reel W:Ld
eight: 1.1 mg
20102 .
=Mini ’io,fs =3 »
S-Mini wlo |58 [
(SOT-346) o Tar & 3 EHE AP
HEIRS! 0o
(SC-59) : il°ls J TES5L %% aE:
' 85 ’LEB’ ] J
Packing quantity y [ J 095005" S
3000/reel
29+0.1 *:3‘
| 161 0295 o4 4 %
RF-CST3 ' AP L
3 <lo| 1] - i TE12L = A=) 08
# N ‘ O < [0/ mS
=1
Packing quantity il eacal ‘
1000/reel c .
Weight: 12 mg
4.6 max 1.6 max
1.7 max 0.4 + 0.05| <—>4 -‘ha-
o = =~
PW-Mini - ” ﬂ G @) T
“ =1 TEM2L |s (g o || (0 @) 0) e
5201 o ( - D| i |[7 J
Packing quantity 2 ‘
1000/reel 2 2l
Weight: 50 mg

* For reference only. Land pattern dimensions should be determined empirically.
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Toshiba Package Land Pattern* Standard Tape Packing Specifications
Pack: ; )
;Zrige Dimensions Dimensions Tape Type Tape Dimensions Reel Dimensions
Unit: mm Unit: mm Unit: mm
i e o= JH:,‘
Y 8slal ® } © =
PW-X ERE = N L 3 i
T 8| 3=+ 1= O ! O
| TE12L | o 0\ s
[o5=0.1 =, 5 — =
5 45132 1|09 U - U
S 6.1:02 U 1
Packing quantity g — oo ]
1000/reel 2 17 e e —
Weight: 80 mg
@l 078 9
| e ar
0.75
WCSP4 o J |
JgEH LT | TessL 5 g
Packing quantity 2%
3000/reel :
Weight: 0.7 mg
12+0.05 | 0.95 *§¢
I 0.9 + 0.05,
N 5 1.1 T
TESQ 4 i L T U |
CEIE I | = | TE85L g
| m e
1 | I |
Packing quantity ;]:D::EL 035
4000/reel ° .
Weight: 1.5 mg
21041 13 e
=T L‘
usaQ et 11 58 [ T
SOT-343 Se 1|k s -
( ) HE -2l el | TES5L 18
" g {JEUH ]
Packing quantity i"@d h_ﬁ_ -
3000/reel S oword T
eight: 6.0 mg
29103
z ‘o 1.9 -
sMQ S g} T
(SOT-24) +2 I -1 |
o
(SC-61) I % 5 | TEsSL ek
Packing quantity I;D 0.1 HJ
3000/reel Weight: 13 mg
1.6 + 0.05 9
12+0.05 8 "H‘
ESV I ap g j
S| af—2 °
(SOT-553) E s} — TES5L *%
Packing quantity I_ S J
4000/reel Welght: 3.0 mg
2101 9
1.25 = 0.1
usv J e | Oes *ﬁﬁ
(SOT-353) qslor g 1 % .
(SC-88A) N=8E | L TES5L 2
3 4
Packing quantity S g J
3000/reel oto i

0.1
Weight: 6.2 mg
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';I'gigt;ae Package Land Pattern* Standard Tape Packing Specifications
Name Appearance Dimensions Dimensions Tape Type Tape Dimensions Reel Dimensions
Unit: mm Unit: mm Unit: mm Unit: mm
28 t8,2§ Tape feeding direction 9
SMV ‘ 16 103 ‘ 10.95 0.95 . % i
a5 B M - W
(SOT-25) Soff T | [ ﬂ} + 0o 0) i g
(SC-74A) . 328 2 . © .+ .3 |TES85L S/ o) s
o, L ] U W
. — | A ||
b —
Packing quantity = L o:l: M 0.6/ | 0.8
3000/reel ot 0'1Weight: 14 mg

1152005

d el Tape feeding direction *ﬁ*
: -8 H T
CST6C L : = 050 )
g o
$ =l |sl | . ||5|TESSL | [ (& & @ O |{= (&) =) 8
Ly = : i
0953003 _ | : |
Packing quantity REE - =i ! 2 —
10000/reel o] Tou] T oe o] B
Weight: 2.0 mg
f;:g: S Tape feeding direction 9
UF6 s § 2 ||° Ji:t'?; B ! Q W
= Hs °5
‘ P B TESSL Sk
Packing quantity %I_/_ L +§ J
3000/reel S Weight: 70 mg
28192 9
SM6 16703 i 095,095 ; % i
(SOT'26) § glf 1 i B §f { ] ] O | Q
(SC-74) o q | < .}m L‘ .| | TE85L = {4 =) 11 8
3 4.8 ¢ O O J
33 o' 271 - ‘ : ‘
Packing quantity - l S l ~—
3000/reel 0to0d — 8 |ﬁ“_0;8_l
Weight: 15 mg
- ;35,0.05 : T@eeding direction ’%‘
E= .,; H 4, T W
CST8 d 93 feee] O gx0) s
’ 0205 00T §;§ TE8SL | %” ﬁ H s
g = | Ee : - J
Packing quantity e oo ~—
5000/reel 15 9% eight: 2.0 mg
- 4.0:0.1 0.4 13.0
g 2.8+0.1 . g§ /_l\ T
SM8 sl eom° B ¢ TN
T- 3 o:—ZE :; |
(SOT-505) : : J TE12L % % -8
\ ) K —— J
Packing quantity - 5 f S——r+~"
3000/reel g
Weight: 21 mg
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Information on Soldering Surface Mount Device

[l Soldering Temperature Profile

Perform soldering following the methods and conditions described in the respective technical datasheets and databooks for the
device used. The soldering method, temperature and time may be restricted, depending on the device. All soldering temperature
profiles and conditions described in the mounting methods below are representative. The profiles and conditions vary from
product to product. Therefore, mount the product after first confirming the information described in the respective technical
datasheets and databooks with the customer.

Reflow soldering and flow soldering must not be combined when performed. For details regarding special soldering including
lead(Pb) soldering, please contact your nearest Toshiba office or distributor.

Using Infrared Reflow

1. It is recommended the top and bottom heating method with long or medium infrared rays.

2. Complete the infrared ray reflow process with a maximum package surface temperature of 260°C, within 30 to 50 seconds when a
package surface temperature is 230°C or higher.

3. Refer to Figure 1 for an example of a temperature profile.

260

230

190

Package Surface Temperature

180

60 to 120 seconds 30 to 50 seconds

Time (Seconds)

Figure 1 Example of Temperature Profile

This profile is based on the device’s maximum heat resistance
guaranteed value.

Set the preheat temperature/heating temperature to the optimum
temperature corresponding to the solder paste type used by the
customer within the above-described profile.

Using Hot Air Reflow

1. Complete hot air reflow with a maximum package surface temperature of 260°C, within 30 to 50 seconds when a package surface
temperature is 230°C or higher.

2. For an example of a temperature profile, refer to Figure 1 above.

Using Solder Flow/Dip

1. Apply preheating for 60 to 120 seconds at a temperature of 150°C.

2. Mount the device within 10 seconds of solder flow with a maximum temperature of 260°C.

3. For insertion-type packages, mount the device at the stopper or at a location more than 1.5 mm from the body.

4. Surface-mount packages are greatly affected by thermal stress compared with the insertion-type packages; therefore, mount the
device lower temperature and shorter mounting time than the condition listed in the above 2. to avoid thermal stress.
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[ Transistors
® Microwave Transistor (MMTRs) ® RF-MOSFET
Mn @ e @ 6 (1) 2 © @ 6
(1) Toshiba microwave transistor (5) Package (1) Toshiba RF-MOSFET (5) Package
(2) Pin count TU: UFM (2) Output power (W) u:usQ
(3) Chip configuration U: USM, USQ, US6 (3) Frequency band P: PW-Mini
S: Single S: SSM U: UHF (300 MHz to 520 MHz) X: PW-X
C: Cascode T: TESM, TESQ (4) Operating voltage (V) CT: RF-CST3
P: Parallel-connected transistors E: ES6
L: Symmetrically connected FS: fSM, {S6 ® Conventional Series
transistors P: PW-Mini
: Bipolar t ist
G: Combination with a CT:CST3, CST6 ZSC* 24 % % : Bipolar transistors
general-purpose element R: SOT-23F 2S Kk sk =k sk : Single-gate N-channel MOSFET

(4) Number

No suffix: S-Mini, SMQ, SM6

3 S Kk sk sk =k : Dual-gate N-channel MOSFET

[l Diodes
® Diodes @ Conventional Series
JD P 2S 08 SC 1 SV3k =k =k : Variable-capacitance and PIN diodes
m @ 6 @6 6 6 1 SSsk sk sk : Schottky barrier and switching diodes
(1) Toshiba RF diode (6) Package
(2) Diode type SC: SC2
P: PIN diode CT: CST2, CST3
V: Variable-capacitance diode CTC: CST4C
H: Schottky barrier diode FS: fSC
S: Switching diode E:ESC
(3) Pin count U: USC, USM, USQ
(4) Chip configuration CR: S-FLAT
S: Single TU: UFM
C: Multiple diodes with common cathode T:TESQ
P: Parallel-connected diodes No suffix: S-Mini

L: Symmetrically connected diodes
D: Series-connected diodes
(5) Number per diode type

EMMIC

® Radio-Frequency Cell Packs (Bipolar MMIC)

TA 4029 TU

(1) @)

@)

TB 7600 TU

(1) )

®)

(1) Toshiba radio-frequency cell pack (bipolar)

(2) Number
(3) Package
CT:CST8
CTC: CST6C
F: SMQ, SMV, SM8
FE: ESV, ES6
FU: USV
TU: UF6

26

@ Radio-Frequency Cell Packs (CMOS MMIC)

TCX 4 A 01 WBG

H @ ® @ 6

(1) Toshiba radio-frequency cell pack (CMOS)
(2) Pin count
(3) Product type
A: Detector
B: Low-NF amp
(4) Number
(5) Package
WBG: WCSP4
FU: USV
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OVERSEAS SUBSIDIARIES AND AFFILIATES

(As of January 1, 2012)

Toshiba America

Electronic Components, Inc.
Irvine, Headquarters

Tel: (949)623-2900 Fax: (949)474-1330
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)771-8156

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
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Toshiba Electronics Taiwan Corporation
Tel: (02)2508-9988 Fax: (02)2508-9999

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