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1. Cellular phone, GPS

- RF power detector IC for LTE and HSPA
- RF transistor for GPS LNA
- LNA MMIC with pass through function

TOSHIBA
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1. Cellular phone, GPS

RF power detector IC TCX4A01WBG

JH11-P165

for Cellular phone of W-CDMA(HSPA) and LTE
Feature of TCX4A01WBG
 Ultra small WCSP package
GCA PA Antenna » Less external passive device
g “ RF signal m - RMS detective method
S S _ » Suitable for High Crest factor (Peak/
gaseband 0 L~ 1 Average) .
IC - AC-DC convertor is unnecessary
RF gain control - Liner output voltage to input RF power
DC voltage Ic ES: Available
MP: Available
Test item Unit Test condition Characteristics Schedule
Vce ', 2.8
—250 <
ErrorE('":2:25 Q) | dB | pin=-15~0dBm (CW). =+ 0.1
(Ta=-25~-+85°c) | 9B |Ta=+2%"C <+0.4 ol
Temperature o | Pin=-5dBm (CW),
sensitivity dB/°C Ta=-25~+85°C -0.002 0.79mm*0.79mm
Operating current| mA | No RF signal 0.37 *0.54mm

TOSHIBA
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1. Cellular phone, GPS JH11-P165

Selection guide of LNA for GPS
Antenna

T BPF -
= Receiver IC
= of GPS

System Feature Recommendation products
MT4S300T/U: SiGe HBT Vcc=1.8V, Icc=6.2mA,

m_* Gp=16.3dB, NF=0.75dB, OIP3=+8.7dBm Note) reference data
High ESD MT4S301T/U: SiGe HBT Vcc=1.8V, Ico=5.2mA,

1.575GHz Gp=16.2dB, NF=0.76dB, OIP3=+7.8dBm Note) reference data

Small package TA4032FT/CTC: SiGe MMIC Vc=3.0V, Icc=5.0mA,
High ESD Gp=14.8dB, NF=1.0dB, 1|IP3=-8.2dBm

; RF transistor

Z, ./ MT4S300T T YT = k
«},} ) '
P';g;‘a;‘;T,';;e MT4S301T MT4S301U TESng”_, TA‘(‘:OS3T2§CT de_‘,ﬂ—f selection table
_TESQ SPICE model of
RF transistor

UsSQ
1.15 045

7 2.0 B JElE
arawing | _ Ii | _ I. ﬁ MMIC
drawing | o .
— = selection table

5

1.2
1.2
1.50
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1. Cellular phone, GPS JH11-P165
Application note of LNA for GPS (MT4S301T)

1.Characteristics 3.S-para/NF data
Vee = 1.8V, lcc =5.2mA S-para¥ Factor
Gain = 16.2dB, NF = 0.76dB, x 1 "
RLin = 6.7dB, RLout = 25.7dB , K Factor > 1 (100MHz to 6GHz) - 1 i = - — "
OP3= 7.77dBm, IP3= -7.77dBm _ THETT — ==
EOOPT T =1y 5
: T 5 i .
2.Evaluation circuit ‘ = 1 -
Viee 1.8\ _:; * — e
Cff‘ €02,C03 1000pF, 100pF Y o | B
a1 i ] \\h 1 SaE
HDF’ r‘ﬂﬂ J'\ll.ll:I -,:,il e
| + TT 5
- ~ R03:100 NEea
RO1 -390 -J:j::j 1 N
B =202 :3.9nH )
ti " Micro strip Line RFPUT
|—|——Lt—§ D) |E
REIN  picro strip Line €01 :100oF 04 -1000pF z
@
Sy
LO1 :10nH E:Z — [ ]
HJ;' MT4S301T
The circuit and measured data contained herein are presanted only as a example for the ‘
applications of this produwotl. and do not specity or recommend any aroult and parameters. It is the
espansibiity of the austomer io desion exiemal circist for achisving the reousst from aonlicaton P
TOSHIBA
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1. Cellular phone, GPS JH11-P165

LNA MMIC for mobile TV TA4029/TB760x series

Pass through function operates for improvement of
distortion in strong signal area. And current is
reduced by LNA off.

Antenna

LPF

3
~

Switch

[

Control signal of LNA mode switch

1-chip Tuner Demodulator

TA4029/TB760x series

Packages
UF6 (2.1x2.0x0.7mm)

Unit: mm

ol

0.7

— P~
Aliv+—

065

TOSHIBA
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CST6C (1.5x1.15x0.38mm)
1. 15 Unit: mm

ng-

0.38

Imp

v

LSI LSI

rove the sensitivity by LNA on in low

signal area.

r

-

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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1. Cellular phone, GPS JH11-P165
LNA MMIC for mobile TV TA4029/TB760x series

Electrical characteristics TA4029/TB760x series Vce=2.5V, freq.=1GHz, Ta=25deg.C (Typ.)
TA4029TU TB7601TU TB7602TU TB7604TU TB7605TU
_ . TA4029CTC TB7601CTC TB7602CTC TB7604CTC TB7605CTC
Characteristics Unit . -
Standard Low distortion Ri‘;eTf;‘; é‘(’,ﬁ"" Ri‘;‘*{;‘; :;;,g"’
LNA control voltage V 0 0 0 2.5 2.5
lcc(1) mA 4.0 4.0 6.0 4.0 6.0
LNA | Gain(1) dB 13 14 15 14 15
ON | NF dB 1.2 1.4 1.3 1.4 1.3
1IP3 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 control voltage V 2.5 2.5 2.5 0 0
LNA | lec(2) uA 3.0(Max) 3.0(Max) 3.0(Max) 3.0(Max) 3.0(Max)
OFF | 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.

TOSHIBA
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(el JH11-P165

2. Digital TV / Satellite tuner
Digital Terrestrial/ CATV (Set Top Box)
/| Satellite

- MMIC and RF transistor for LNA
- Gain control amp. for IF block

- Varactor diode

- PIN diode

Back to
Contents
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2. Digital TV / Satellite tuner JH11-P165

Block diagram of TV tuner

50MHz to 900MHz

VHF-L (50 to 144MHz) — Dl - Silicon tuner IC

VHF-H (150 to 420MHz)

VCO
UHF (430 to 863MHz) MOP
T ) IC (external VCD) IF amp. SErEE
*HaHB)E
= 2 :&: DEMOD
== IC

* (Down ==

| gandsw \RF-Am Converter)|
¥ RF Transistor NG (FET SAW Filter 1 SAW, Filter2
Protection | RF 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.

PIN diode (for band switch) Varactor diode (for tuning)

CT(1) CT(2)
Part VR
Number | PKG | (v) (pF) ?/VF){ (pF) YVF){
ESC

Applica Part

tion Number
1SS381 ESC 0.6
VHS 155314 e 30 | 0.85 2 0.7 05 71SV262 USC 34 380 2 2.6-3.0| 25
TOSHIBA
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2. Digital TV / Satellite tuner JH11-P165
Selection guide of RF transistor for LNA

Maximum
rating of Vceo Supply voltage Feature Part number
[VCEO=1 2V Vce=~10V ]—[:Qow distortion - >| 2SC5084 |
T— High gain | »[ 25C5087/ 5087R
Vco=~1 OV]——N Low distortion | » MT3S20P/20TU / 2
(Vceo=6Y —{ V=5V —{ Low distortion | —»| MT3S21P/ 22P
[ Low distortion ) =
SiGe HBT —> e } MT3S111 series
Vee=5V | " Super low distortion, L
|VoEo=5.3V F>| Veo=3.3V [N, Low voltage opsrafion ) 1735113 series_

| Vceo=5V —{Vcc=3.3V | Low distortion,High ESD | MT4S03B %
High gain,Low Noise H»| MT4S23U %

Si Transistor Low distortion, ]—b MT4S24U %

High Gain,High ESD
SiGe HBT

[Voro~v i——»{Voo=.aV}—»{ Se% S ou Lo seion | RVTTEEIIR = ert

. ! RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 11
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2. Digital TV / Satellite tuner JH11-P165

MT4S300/301 Series summary

Absgl;t'%ﬁgl\/lax Electrical Characteristics Schedule
Part No. PKG Veeo I Pc fT(GHz) |S21]2(dB) NF(dB)
MP
\Y} I V, [ f V, I f
V)| (mA)- | (mW) F | () F | mA) | (@H F | A | (@H)
MT4S300U usQ 16.9 OK
4 50 100 | 26.5 3 20 3 20 2 0.55 3 10 2
MT4S300T TESQ 18.0 OK
MT4S301U usQ 18.1 20 10 OK
e 4 35 | 100 |275| 3 | 15 3 2 o057 | 3 2
MT4S301T TESQ 19.5 15 7 OK
Curve data
MT4S300U(Vce=3V, Ta=25deg.C) MT4S300U(Vce=3V, Ta=25deg.C)
30 T T T T T 3.0 30 , ; ,
28 | | | g |- 1 «OIP3(2GHz) —___ _______________|
26 i | i 26 :
s 2 : : : s A
) 22 | | ; 22
P 20 l ot ain l . £ 20
S5 18| - s 1o S21et2A2GHZ) A 18 _ S 18
B 16 |- e——t———— - - - 1.6 8 2 16
ﬁ“z 14 f------- e T e R 1.4 g o 14
T 12 f------- e e - -- - 1.2 e 12
2 10 [SEEEEE R R NF(2GHz)— ------- - Fo——m—1 1.0 = 10
- 8 M ICE: 8 ‘ ‘
6 : ‘ ; ; ! | 06 6 | 7 i) e
4 | | | | | 1 0.4 4 I e e
2 l l 1 1 1 { 0.2 2 T T ]
0 ] ] ] ] ] 0.0 0
5 10 15 20 25 30 35 5 10 15 20 25 30 35
IC(mA) IC(mA)
TOSHIBA

Leading Innovation >>>

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



2. Digital TV / Satellite tuner JH11-P165
MT4S03BU, MT4S523U, MT4S24U summary

Feature #
OMT4S03B OMT4S23U

OMT4S24U

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)

Absolute Max Rating Electrical Characteristics Schedule

"2
Part No. PKG Veeo lc Pc fT(\?Hz) |S21]"2(dB) NF(dB) -
c I V I f V I f

(V) [ mA ] i) & | mA V| mA) | (G V| mA) | GHa)

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

Curve data NF/Ga-IC(@3V,2GHz) Toshiba CNAS OIP3-IC(@3V,2GHz, ATMHz)
5 - i distortion is o8
5.5 Ga better than —
4: 7 ] | competitor T~ = — MT4524U
Wl e | 1 10 25 | / \ — MT4S03BU
yd - S — MT4S23U
_ 35 —~ | —MT4as24U
R s & i ZaBAN -
z L (0] 1) PR
= Q< 7 o NSz 52 —BFG325W(N)
2 /\ 6 21 —BFG425W(N)
1.5 ¢ NF
1 /| 4 20 | %\// ——2SC5594(R)
0.5 | 19 |
0 2 18
1 10 100 0 10 20 30 40 50

TOSHIBA o oA
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2. Digital TV / Satellite tuner JH11-P165

MT3S19 series summary

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)

Abusolute Max Rating Electrical Characteristics
_ OIP3(dBmWwW ) NF(dB
Sﬁrclfs Part No. PKG Veeo lc Pc (f=5oo|\/||-|i/,41 Hz) 1S21|"%(dB) (dB)
@ I Vv I f Y I f
V)| mA) - (mW) & | mA) v | @A) | @Hy V| @A) | (@H
AL MT3S19 S-Mini 6 80 800" 33.5 5 50 12.5 5 50 1 1.5 5 20 1
MSLSriSEgNe"_‘,’irﬁ‘ITSSWR SOT-23F | 6 80 [ 320~ [ 335 [ 5 [ 5 [ 1] 5 [ 5 [ 1t [15] 5 [ 20 1
MT381.9TU UFM 6_ 80 90_(|)_* . 335 5 50 13 5 50 1 LS -5 20 1
*Mounted on ceramic board **Mounted on FR4 board teshiba . Foshiba
Curve data distortion is .
NF is better than
OIP3-IC(@5V/500MHz A1MHz) better than NF-IC(@5V/1GHz) petitar
36 7€ etifor 3 | ]
34
— 25 =
32 — /%
g9 | — -2 e
5287 — T S 5L /—/'?
2 26 | . e
O 24 7 ——MT3S19 — 1 ——MT3519 —
22 —2SC3356(R24) [ 05 ——25C3356(R24)| |
20 i BFP193 — ' BFP193
18 I I 0 I I
0 10 20 30 40 50 60 70 0 10 20 30 40 50 60 70
IC(mA) IC(mA)

TOSHIBA 'RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 14
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2. Digital TV / Satellite tuner JH11-P165
MT3S111 / MT3S113 series summary

Abusolute Max Rating Electrical Characteristics
. * OIP3(dBmW ;
Sﬁges Part No. pkg | Veeo lc Pc (f=5oo|\/||(-|z,41 Hz) 1S21]"2(dB) NF(dB)
' Ve | v | f v | f
) dmay e & | @A) F | @A | (GH) VF | mA) | GH)

MT3S111 SMini | 6 | 100 | 700 32 5 | 30 | 12 | 5 | 30 1 09 | 5 | 30 1
MISSII1 [TMT3ST11TU | UFM | 6 | 100 | 800 | 32 | 5 | 30 [125| 5 | 30 1 |085| 5 | 30 1
MT3S111P | Pw-Mini | 6 | 100 | 1000 | 325 | 5 | 30 |105| 5 | 30 1 |095| 5 | 30 1
MT3S113 SMini | 53 | 100 | 700 | 359 | 5 | 50 |11.8| 5 | 50 1 115 5 | 50 1
Mggﬁgsw MT3S113TU | UFM | 53 | 100 | 900 | 348 | 5 | 50 |125]| 5 50 1 115| 5 | 50 1
MT3S113P | Pw-Mini | 5.3 | 100 | 1600 | 367 | 5 | 50 |105| 5 | 50 1 115| 5 | 50 1

*Mounted on ceramic board

Curve data Test result of Pw-Mini package Test result of Pw-Mini package
OIP3-IC NF-IC
40 Vce=sv || } } } | | r )
38 [f=500MHz ===~ -~F-7- -7 -T1---~71-- ’ . . .
o (oo o MT3S113’s distortion is
3 . s R similar as GaAs HBT by
@ | | | | T | g 0 0
£ 20 [ 7/ S N T N N I improvement at high
o) i I
= S emr—=ran B LY. — T current area.
oa - L] 3S111P - 06 b ____ -
7777777 I —— MT3S113P i 0.4 ,7777771‘77777777 —— MT3S113P = \, J
22 i i —=&eneral GaAs HBT 02 -~~~ d======== ‘ —Geqeral Gaﬁs HBT-
20 I ! 0 | L L I I I
0 10 20 30 40 50 60 70 (0] 10 20 30 40 50 60 70
IC (MA) IC (MA)

TOSHIBA RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 15
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2. Digital TV / Satellite tuner () shin-pres

Selection guide of IF amp MMIC

Gain Supply Gai Recommendation products:
control voltage an Feature/ Package
IF amp. MMIC o : .
A rer -»{@—» Vee=5.0V TA4022F"1: Low distorion/SM8

Operation e
frequency s g 1A4023F": Low current/SM8

~100MHz

w Vce=3.3V g TA4031CT': Low distortion/CST8

25

TA4031F"': Low distiortion/SM8

MMIC

selection table

*4: Gain adjustment is possible by external resistance
*5: Gain control is possible by control voltage

TOSHIBA
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JH11-P165

3. Satellite digital radio /
Digital Audio Broadcast(DAB)

- RF transistor for LNA

Back to
Contents
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3. Satellite digital radio/DAB JH11-P165
Selection guide of LNA for Satellite digital radio

Antenna Antenna
LNA1 - LNA2 LNA1 - LNA2 - LNA3
l\ Receiver IC Receiver IC
|/ of XM of XM
System Feature Recommendation products

m "H‘?""h“gi?e _, MT4S300T/U: SiGe HBT VCEO=4V, IG=50mA,
'gh taain Gain=18dB(16.9dB), NF=0.55dB(@VCE=3V,{=2GHz),HBM=2kV over

High ESD
XM : 2.4GHz = MT4S301T/U: SiGe HBT VCEO=4V, IC=35mA,

MT4S102T: SiGe HBT VCEO=3V,IC=20mA,
Vtg,ainﬂ 6.7dB, NF=0.58dB(VCE=2V,f=2GHz)
Z,

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

Part number jﬁ*“'ﬂnmssom z‘ﬁ‘f MT4S300U MT4S102T
Package nam MT4S301T MT4S301U selection table
__TESQ _usaQ __TESQ
Package N - A N - SPICE model of|
drawing " E " RF transistor

’—|;E 205

RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 18
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3. Satellite digital radio/DAB JH11-P165
Selection guide of LNA for DAB

Antenna
LNA
T BPF _
= Receiver IC
o of DAB
System Feature Recommendation products
DAB oW hoise MT4S300T/U: SiGe HBT VCEO=4V, IC=50mA,
Bg High Gain Gain=18dB(16.9dB), NF=0.55dB(@VCE=3V,f=2GHz),HBM=2kV over
DAB : 1.472GHz igh ESD MT4S301T/U: SiGe HBT VCEO=4V, IC=35mA,
- - Gain=19.5dB(18.1dB), NF=0.57dB(VCE=3V,{=2GHz),HBM=2kV over
200MHz :
MT3S111TU: SiGe HBT VCEO=6V,IC=100mA,
Low noise Gain=12.5dB, NF=0.85dB, OIP3=32dBmW(VCE=5V,30mA)
Low distortion MT3S113TU: SiGe HBT VCEO=5.3V,[C=100mA,
N/Gain=12.5dB, NF=1.15dB, OIP3=34.8dBmW(VCE=5V,50mA)
\N\‘ \N\‘ Z= .
Part number zgwe,f MT4S300T 23@ MT4S300U MT3S111TU RF transistor
Packade name MT4S301T MT4S301U MT3S113TU .
g TESQ UsQ i selection table

SPICE model of
RF transistor

= 2.0 -
o —
Package drawing a " h

TOSHIBA RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 19
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JH11-P165

4. ASM (Antenna Switch Module)

- PIN diode

Back to
Contents
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4. ASM JH11-P165
PIN diode selection diode

rs
Function Part Number Package
uneti amber | packag (ohm) [ Condition

“euﬂ" JDP2S12CR S-FLAT 1.0 VR=30V, f=1MHz 0.4
i 1SV307 uUsC
: 1SV308 ESC IF=10mA, f=100MHz
Single SPaS02ATS o 0.25 VR=1V., f=1MHz 1.0
JDP2S02ACT CST2
JDP2S08SC sc2 0.21 VR=1V. {=1MHz 1.0 IF=10mA., {=100MHz
SOD-323 SOD-523 SOD-923 SOD-882 -—
cuonaue USC ESC fSC CST?2 SC2
i | [
Package image | © x/ &/ >>(
e = 0 Xbe | 082 0.32

rAdvantaqe 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.

TOSHIBA RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 21
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JH11-P165

5. VCO (Voltage Controlled Oscillator)

- Varactor diode

Back to
Contents
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5. VCO JH11-P165

for Low Resistance applications New!!
JDV2S41FS Low-Resistance & Small Package fSC
100 Cv-VR | Re_VR Package Dimension

T =1MHz [ N 0.3 [T [ T ]
3 158l |2 oz =aomkz - Gjngle type: fSC
o I~ E . 02 r S Ta=25C Cathode Mark
Al 8| [T
2 — @ o1 | ]
[a o o
S w005 -

1 0

0 5 10 15 0 5 10 15
REVERSE VOLTAGE VR(V) REVERSE VOLTAGE VR(V)
. . as Unit: mm
Electrlcal Chal‘actel‘lstlcs Reference Pad Dimension
Characteristics (Symbol) Specification @Test condition
Reverse voltage (VR) 15V(min.) @IR=1uA
Reverse current (IR) 3nA(max.) @VR=15V
Yo}

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

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

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

: : Unit: mm 0.26
Series resistance (rs) 0.2Q(typ.) @VR=5V, f=470MHz

TOSHIBA RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 23
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5. VCO JH11-P165

Selection guide of varactor diode for VCO

VR CT(1) CT(2) rs(Typ.
Part Number (V) ‘ ’W‘ ’W‘ CT(1)/CT(2) ‘ Q) VR f Package
(pF) (V). (pF) (V) (V) ((MHz)
JDV2S36E 10 440t0495 |1 | 541073 | 6 7.5 typ. 0.40 4 100 | SOD-523
1SV325 10 440t049.5 |1/9.2t012.0]| 4 4.3 typ. 0.40 4 100 | SOD-523
1SV282 34 33.0t038.0 |[2| 2.6t03.0 [ 25| 12.5typ. 0.60 5 470 | SOD-523
1SV323 10 26.5t0295 |1| 6.0to7.1 | 4 4.3 typ. 0.40 4 100 | SOD-523
1SV305 10 17.3t1019.3 |1 | 5.3t06.6 | 4 3.0 typ. 0.35 1 470 | SOD-523
1SV281 10 15.0t017.0 |1 | 7.3t08.7 | 4 2.0 typ. 0.28 1 470 | SOD-523
JDV2S41FS 15 14.0t016.0 |2 | 551t06.5 | 10 2.5 typ. 0.20 5 470 | SOD-923
JDV2S09FS 10 9.7 to 11.1 114.45105.45| 4 2.1 typ. 0.33 1 470 | SOD-923
JDV2S10FS 10 7.3t08.4 (0.5 2.75t03.4 25| 2.55typ. 0.35 1 470 | SOD-923
JDV2S07FS 10 4.0t04.9 1/1.85102.35| 4 2.3 typ. 0.42 1 470 | SOD-923
1SV280 15 3.8104.7 2| 1.5t02.0 | 10 2.4 typ. 0.44 1 470 | SOD-523

Package name SOD-323 SOD-523 SOD-923 SPICE model of
USC ESC fSC .
— — varactor Diode
Te] [ee) (o]
Package image S. |:[|:-]:| oT[I:-] o'I [Il
: | e o

1.0

Varactor diode
selection table
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JH11-P165

6. Cordless phone
800MHz, 2.4GHz, 5.8GHz

- RF transistor
- Varactor diode
- PIN diode

Back to
Contents
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6. Cordless phone JH11-P165

Block diagram of cordless phone

5—e

2.4GHz Band
5.8GHz Band

RF switching diode

selection table

RF transistor

selection table

SPICE model of
RF transistor
Varactor diode | SPICE model of
selection table | varactor Diode

PA Driver Amp.

Transistors for LNA, Mix, VCO and Driver Amp

Applications | Antenna switch Driver amp. | LNA
5.8GHz cordless phone MT4SI\3’.I(-)I-(;1[? 1“%"#5’.’301 U
JDV2S07FS
2.4GHz cordless phone d JDDP:‘??&%AUU . . mgggggﬂ JDV2S10FS
800MHz cordless . 2SC5066
phone 25C5086

TOSHIBA *1: Sample will be provided after 1Q/2012 in turn 26
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JH11-P165

7. FRS/GMRS/2-way radio

- RF power MOSFET for PA

- RF transistor

- Varactor diode for VCO

- PIN diode for antenna switch

Back to
Contents
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7. FRS/GMRS/2-way radio JH11-P165
Block diagram of FRS/GMRS

LNA MIX IF-Amp

470MHz I: BPF Base Band
1 -

VCO Transistors for LNA, Mix, VCO and Driver Amp

_® Va0 | Pw-Mini | SOT-23F  UFM ‘ UsQ
ANT SW SW 12| MT3520P |MT3S20R |MT3S20TU| 25C5088
BPE <| <| 5-6|MT3S21P|MT3S19R |MT3S19TU |MT4S24BU

PA Driver Amp.

MOSFET, Transistors for PA and Driver Am .
, 2 — RF transistor RSPICE model of
PA | Driver Amp |Vds(V)| ANT_Po(W)| Application . )
RFMOBU9X | 25K3074 9.6 5.0 Land mobile/HAM selection table W RF transistor
RFM12U7X 5.0-10.0 ) '
—RFM07U7X RFMO0O1U7P 7.2 50 Land mobile/HAM Diodes
REMO4UGP 0 1 528 GMRS \[ S-FLAT ‘ USsc ‘ ESC ‘ {sC
2SK3756 RFMOOQU7U 45 1.0 GMRS/FRS/PMR PIN JDP2S12CR| 1SV307 | 1SV308 |JDP2S02AFS
R%T 5o GMRSTROPVR] |oomdSW Ll | i
03U3 3.6 0.5-2.0
—_— Varicap 1SV324 JDV2S36E | JDV2S41FS

RF MOSFET S-parameter of
e Varactor diode § SPICE model of
selection table B varactor Diode
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7. FRS/GMRS/2-way radio JH11-P165
Selection guide of RF Power MOSFET

Output power at antenna  Supply voltage Recommendation products
10-5W > 7 o\ ——— RFM12U7X+RFMO01U7P+RFMO0OU7U
> 9.6V — RFMO08U9X+2SK3074
5W — — -
7.2V RFMO07U7X+RFM01U7P
3IW > 6V — RFM04U6P+RFM00U7U
., 4.5\ —_— RFM04U6P+RFM00U7U
2W -_
~ 3.6V — RFMO03U3CT+RFMOOU7U
TW — — 45V —— 2SK3756+RFMO0U7U
> 3.6V —_— RFMO03U3CT+RFMO0OU7U
0.5W — — 4.5V —_— 2SK3078A+RFMO0O0U7U
—> 3.6V —— RFMO03U3CT+RFMO0OU7U

Igglt:!vgi?n > 'RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 29



7. FRS/GMRS/2-way radio
Line- up of RF Power MOSFET

----------------------------------------------------------------------------------------------
‘ *

JH11-P165

12w | RE- CST3 Under RFM12U7Y new!!
development .

(2.9x2.9mm?) - | RFMO7U7X* | ceviosuox Vo™
7.0W /‘ | ¢ 2SK3476 2SK3075
3.0Ww “ NE I,

—~ . ew!!

; RFMOSUSCT E :llll?l§!$lu9§l?lu~ wl! PW‘X

o 2.0W ~ 26K3079A : RFMO4U6P (6.3x6.1mm?) ’

& L aDKS0R - —— D — PW-MINI
1.0W i  2SK3756 RFMO1U7P" (SOT-89)
0.5W :  2SK3078A 2SK3475 25K3074 €. GXng)

a 25K2854
0_1W '}- S 85 SUTTCCILIIER T PP
RFMOOU7U ' USQ(SOT-343)
ST 5 (2.1x2.0mm>)ig
3.6V 4.5V 6.0V 7.2V 9.6V 12.5V
VDD(V)

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

Advantage of Toshiba products: Rich line-up with output powers, supply
voltages and packages. S parameters are available for simulation on the Toshiba

TCorrmom RF products cross reference search --- hittp://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 30
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Block diagram example

VHF/UHF 5 W application

Package

RF in RF out
O —I>—o

0.5W

RFMO1U7P RFMO7U7X

Schedule

ES: Available
MP: 1Q/2012

8.0W

PW-X

Electrical characteristics

Characteristics

Output Power (Py)

Spec. @ test condition

8W (typ.) @Vpg=7.2V, f=520MHz

Drain Efficiency (np)

68% (typ.) @Vps=7.2V, f=520MHz

Power Gain (Gp)

12.5dB (typ.) @Vpe=7.2V, =520MHz

TOSHIBA RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html
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OUTPUT POWER Po(W)

RFMO7U7X freq-Po

-
o

o - n w > (9] (2] ~ © ©

7. FRS/GMRS/2-way radio
RFMO7U7X 7.2V / 8W , Wideband matching

JH11-P165

development

f - Po, nD

Under

Vds=7.2V
Pi=0.5W
lidle=500mA

= = nD

Po

440 450 460 470 480 490 500 510 520 530 540

FREQUENCY f(MHz)

31
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Block diagram example

7. FRS/GMRS/2-way radio

RFMO04U6P 4W/6V
For VHF/UHF 2W~3W application

Package

RF in
O

Schedule

o

0.2W 4.0W
RFMOOU7U RFMO04U6P

MP: OK

PW-MINI
(SOT-89)

Electrical characteristics

Characteristics
Output Power (Py)

Spec. @ test condition

4W (typ.) @Vps=6V, f=470MHz

Drain Efficiency (np)

70% (typ.) @Vpg=6V, f=470MHz

Power Gain (Gp)

13.3dB (typ.) @Vpg=6V, f=470MHz

TOSHIBA
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JH11-P165

NEW!

RFMO04U6P Pi-Po

OUTPUT POWER Po(W)

7

(o]

(&

EN

w

N

-

o

Po -Pi

f=470MHz
lidle=500mA -
y T
g /’
/ //'
1/ -

.7 — | me—
A — = Vds=7.2V
yd Vds=6.0V

- = = Vds=4.5V
— = =Vds=3.6V
0 0.05 0.1 0.15 0.2 0.25 0.3 0.35 04
INPUT POWER Pi(W)
32
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7. FRS/GMRS/2-way radio JH11-P165
RFMO3U3CT 3W/3.6V

) ) NEW!
For VHF/UHF 1W-~2W application
Block diagram example Package
RF in RF out
° D | > RFMO3U3CT Pi-Po
0.1W 3.0W ° =520Hz =
RFMOOU7U RFMO3U3CT "d'e=5°°/m*‘/ —
__ 4
Schedule RF-CST3
MP: OK 2.9*1.9*0.48mm ’

- mm—— —

Electrical characteristics

—_— = Vds=4.5V

Vds=3.6V/| |

OUTPUT POWER Po(W
oo o
wi\\" \
|
I
I

Characteristics Spec. @ test condition

Output Power (Py) 3.0W (typ.) @Voe=3.6V, f=520MHz | o I e
Drain Efficiency (o) 60% (typ.) @Vpe=3.6V, f=520MHz T wereoweseen
Power Gain (Gp) 15.0dB (typ.) @Vpg=3.6V, f=520MHz

TOSHIBA
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Leading Innovation >>>



7. FRS/GMRS/2-way radio JH11-P165
RFM12U7X/ RFM01U7P/ RFMOOU7U 12W/7.2V

Block diagram example Electrical characteristics

RF in SISKINIM Part number | Po(Min.)| Pi | Gp(dB) | Package
©—| >—| >—| >—o0 RFM12U7X | 11.5W 1W 10.6 PW-X

RFMO1U7P| 1.0W | 0.1W | 10.0 | PW-MINI

0.1W 1W 12W W W
RFMOOU7U RFMO1U7P RFM12U7X alde (il ) Qeite J i | 100 | U
RFMO0U7U Pi-Po ooy RFMO01U7P Pi-Po RFM12U7X Pi-Po
%0 M 520MHz L ey ® [T=520MHz % [T 2520MHz
450 | lidle=10mA — = =Vds=3.6V 28| lidle=100mA 20 | lidle=750mA —
S 26
400 | - a 24 —— T 18
s - _ 22 = e pe—vowE| S 1
. oy / L % 2 7 Vds=7.2V | 5
& 300t /_ o 18 / - - - \Vds=6.0V|] o
& / w yi _ 2
2 16 = = =Vds=4.5V|{ =
§ U Y I B 8 14 / 8 10
. =
§ 200 L E 1? //// E .
%150 e —— 80.8 l/,-—' ° e
100 e ——— = — == R E 06 / e o[ — 1 — = o — f — 4 — —\/d5=9.6V ||
5 l 04 = > / Vds=7.2V | |
¥ 02
! ‘ ‘ | 0 o - - - Vds=6.0V| |
° 0 10 20 20 0 50 60 70 0 005 01 015 02 025 03 035 04 0 02 04 06 08 1
INPUT POWER Pi(mW) INPUT POWER Pi(W) INPUT POWER Pi(W)

TOSHIBA
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7. FRS/GMRS/2-way radio JH11-P165
JDP2S12CR PIN diode

For antenna switch NEW!
Feature
- Package: S-FLAT Package
- Capacitance: 1.0pF
- Series resistance: rs=0.4o0hm S-FLAT™
Cu connecter structure e
Electrical characteristics
Characteristics |Symbol| Test condition |Min.{Typ.(Max.|Unit. 1.6
Reverse current I Vgp= 50V - - |10 | pA L
Forward voltage| V; |l.=50mA - [o8|12] v _ 8
Capacitance C; |Vg=40V, f=1MHz - {1.0|13]| pF Unit: mm
Series resistance| r, ;= 10mA, f= - (0.4 0.8 [ohm
100MHz
In MP

RF switching diode

selection table

TOSHIBA RF products cross reference search --- http://www.semicon.toshiba.co.jp/eng/product/rf/xref/index.html 35
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JH11-P165

General information

Back to
Contents
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) JH11-P165

TOSHIBA semiconductor web site
Datasheet, Simulation model, Spara, Spice data

http://www.semicon.toshiba.co.jp/eng/

Cross reference search of RF products

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

General- Purpose Small-Signal Surface-Mount Devtzces
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.pdf

General- Purpose Logic ICs
CMOS Logic IC, Bus Switches, Level shifter

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

Radio-Frequency 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.pdf

TOSHIBA
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RESTRICTIONS ON PRODUCT USE JH11-P165

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
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.

Back to
Contents
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