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Ultrahigh Frequency Si Transistor Series

NF Map

fT IC | ECSP | ECSP | SSFP | SMCP | MCP | MCP4 | CP CP4 |MCPH3 | CPH6 | PCP f=1.0GHz(©):25C5226,2SC5503,CPHE001
[GHz] | [mA] | (1006) | (1008) | (1408) | (1608) | (2012) | (2012) | (2915) | (2915) | (2016) | (2916) | (4525) ::1.2232(X):éSBIC;E’i%%BMZOB/SAOB
=1. z(O):
35 300 (MCH3002)| (CH6002) | 2SC5551 f= OGHZE A;'EC:%HO?B 109B/10B/11B
4.7 |50 t0150| EC3HO1B |(EC4HOIC)| 2SC5536 | TS4162 (MCH3003)| (CH6003) | 25C5347
5.0 15 25C5537 25C4853 25C4854 2.0
5.2 100 2SC5538 | 2SC5374 | 2SC5375 | 2SC5501 s
7.0 70 | EC3H02B | EC3H02C | 2SC5488 | 2SC5231 | 25C5226 | 2SC5502 | 2SC5227 | 2SC5228 2505229 '
7.5 100 | EC3H03B |(EC4H03C)| 2SC5539 |(TG6016S) (MCH3001)| CPH6001 | 2SC5415 1.6 EC3H09B — | EC3HO7B
8.0 100 | EC3H04B | EC3HO4C | TG6026SSFP| (TG6026S) 25C5503 (MCH3004)|(CPHB004) 14 EC3H1IB 4 A A
9.0 50 | EC3HO5B |(EC4H05C)| 2SC5489 | 2SC4931 | 25C4867 2SC4868 | 2SC4869 ' 25C5490 | AEC3HLOB SBFP405B
10.0 20 25C5540 |(TS4138S)| 2SC4871 1.2 o
10.5 80 | EC3H11B 25C5783 | 25C5847 2SC5504 B 10 CPH60010 2SC5503 <arBioon
11.0 30 | EC3HO6B |(ECAHO6C)| 2SC5490 | 2SC5277 | 2SC5245 25C5275 | 25C5276 z - 2SCB226 T 5
11.2 70 | EC3H09B 25C5781 | 2SC5665 2 08 SBFP540B |
12.0 20 | EC3H08B 2SC5648 | 2SC5647 06
- 30 | EC3HO7B | ECAHO7C | 2SC5646 | 2SC5645 '
40 | EC3H108B 25C5782 | 2SC5666 0.4
T ic | Ecsp* | ECSP* | MCPH4 ECSP Package Pin layout (1) Under Development 0.2
[GHZ] [mA] (1006) (1008) (2016) fﬁEig‘Ft,oljc.)ggGHz type fr=25GHz to 29GHz type
240 | 100 SBFP450M e 04 8 10 12 14 16 18 20
25 0 12 SBFP405B | SBFP405D | SBFP405M = Is21el2(dB)
35 SBFP420B | SBFP420D | SBFP420M 4¥ECSP 1008
29.0 30 SBEP540B SBEP540D SBEP540M fr=4.7 to 12.5GHz type fr=25GHz to 29GHz type
|S21e|2-1C |S21e|2MAP
f=1.8GHz:SBFP405B/420B/540B
f=2.0GHz:EC3HO07B/09B/10B/11B
f=1.0GHz:2SC5226,2SC5503,CPH6001
f=1.5GHz:2SC5490
20 Vce=av ‘ | ‘ —— ‘
\ \ 20
- // ‘ ‘ - \ SBFP540B
SBFP420B O
SBFP405B \//,// \ N - 18 C1SBFP420B
16 ™ 2SC5503(5V) ~___ \ N
/ 7 BN SBFP540B1 O
14 v/l — 25C5226(5V) ——, \\ N 16 SBFP405B
/ — ‘ CPH6001(5V)
/7 7 L 2SC5503
~ 12 > ! —_
g / / — = \L\ g 14
T 10 ;7/" — — VX T
sV = [ I~ N S
@ g 7z~ o | ~N |\ Q 12 25C5226
Lt
é //7 | / ‘ N | \\\ P01 A EC3HO7B,EC3H10B
6 — 7 EC3H10B——2SC5490(5V)—— EC3HO7B 10 CPHE00 % ’
= | — EC3H09B 25C5490
4 i o EC3H09B
e EC3H11B
2
6
0 0 0.5 1 15 2 2.5 3
1 10 100 £(GH2)
IC(mA)
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C System Block Diagram )
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IF «—
PA Module
Bipolar Transistors ():Conditions
fT | S21e |2 NF
Type No. Package (GH2) (dB) (dB)
EC3HO07B 1.5(2GHz)
ECSP1006-3 12.5 10.5(2GHz)
EC3H10B 1.3(2GHz)
SBFP405B 18(1.8GHz) 1.25(1.8GHz)
25
SBFP420B ECSP1006-4 17(1.8GHz) 1.1(1.8GHz)
SBFP540B 29 18.5(1.8GHz) 0.9(1.8GHz)
RF Switch MMICs 0/+3V
. lso(dB) IL(dB) aBm)
Type No. | Package CIrcuit |1 0GHz(20GHz 25GH2] 1.0GHz [20GH2[25GHz] 110 » 5c1a note
"5.0GHz 50GHz :
SPM3211 _ .
22 | 18 | 16 | 0.45| 0.5 | 0.55 28 | High ESD Switch
SPM3212 MCPH6
SPM3215 SPDT 22/24 [15/17 (13/15 |0.6/0.7|0.7/0.9/0.9/1.1] 26/28 | Single Control Switch
SPM3218 | ECSP1208-6 22 | 18 16 | 055 | 0.6 | 0.65 28 | Ultrasmall
SPM3501 MCPH6 - - 15 - - ‘1 |25(@5GHz)| 5GHz-Band Switch

I_:Insertion Loss, Iso:Isolation

& Power Supply Block

Also available for Wireless LAN, Digital Cellular Phone, Analogue Cellular Phone and PHS.

MOSFETs
Rps(on) (m%
Type No Package | Channel VDss D for) ()
’ V) (A) VGs=4.5V | VGs=4V | VGs=2.5V | VGs=1.8V
typ/max typ/max typ/max typ/max
MCH6307 12 5 35/46 47/66 68/98
MCPH6
MCH6305 Pch . 50/65 - 72198
ECH8603 ECHS8 20 37/54 58 /87
FTD1011 TSSOP8 | Dual Pch 3 50/ 65 68 /96
3LP01SS Pch 0.1 8%o / 10.4%o| 11%o | 15.4%p
SSFP
3LNO1SS 0.15 2.9%o0 / 3.7%q 3.7%o | 5.2%
Nch
MCH6613 0.35 2.9%0 / 3.7%q 3.7%0 | 5.2% -
Pch 0.2 - 8%o / 10.4%0| 11%0 / 15.4%p
MCH6614 30
Nch 0.35 2.9%o0 | 3.7%q 3.7%o | 5.2%
MCPH6
Pch 0.4 2.4%0 | 3.1%q 3.5%0 / 4.9%
MCH6615 Nch 0.65 0.9%o / 1.2%q 1.2%0 / 1.7%
Pch 0.4 2.4%o0 | 3.1%q 3.5%o / 4.9%
Ultralow Saturation Voltage Transistors
Type No. Package Structure VCBO VCEO IC ICP VCE |C hFE IC |B VCE(Sat)
(V) (V) A A V)| A (A)|(mA) typ/max (mV)
CPH3106 12 3 5 0.5 15| 30 110/165
PNP
CPH3114 1.5 3 0.1 075| 15 120/180
CPH3
CPH3206 15 3 5 0.5 15| 30 100/150
NPN
CPH3214 15 130/200
MCH6101 PNP 1.5 3 0.1 075| 15 110/180
MCPH6
MCH6201 NPN 130/200
CPH3109 3 5 0.5 15| 30 155/230
200
CPH3115 PNP 30 15 | 3 | 2 | 01 |4o560/075| 15 250/375
CPH3122 75
CPH3 3 5 0.5 15 120/180
CPH3209 30 30
CPH3215 NPN 40 1.5 3 0.1 075| 15 150/225
CPH3222 3 5 0.5 15|75 120/180
MCH6102 PNP 30 o1 075 250/375
MCPH6 1.5 3 . 75| 15
MCH6202 NPN 40 150/225




~ Wireless LAN

Best Suitable for Bluetooth Level 1

Ultrasmall Switch IC SPMBle,SPMBZlZ,SPM?)ZlB for Broad Band Use

R

1mm

ECSP1208-6

We have developed an Ultrasmall Switch IC SPM3211,SPM3212,SPM3218 that has
excellent characteristics over broad band from 1GHz to 2.45GHz ISM Band.

¥ Bluetooth Level 1 (100m)
¥ Wireless LAN (11b, 11g, 11a)

¥ PCS Split-Band Switch,PDC,PHS,CDMA,TDMA,GSM,DECT,LNB for DBS

C Features )

¥ Ultrasmall
¥ Low Insertion Loss

¥ Broad band from 1GHz to ISM Band
¥ Single contlol switch (SPM3215)

¥ High ESD

¥ 4.9GHz to 6GHz band (SPM3501)

New SPDT Switch ICs

0/+3V
o Iso(dB) IL(dB) @Bm)
TypeNo. | Package Circuit  1406Hz[2.0GHz 2.5GHz/|1.0GHz R.0GHz/2.5GHz/ 110 25GHs note
"50GHz 50GHz 1102
SPM3211 . _
22 | 18 | 16 | 045| 05 | 055| 28 |High ESD Switch
SPM3212 |  MCPH6
SPM3215 SPDT  |22/24[15/17 |13/15 |0.6/0.7/0.7/0.9/0.9/1.1| 26/28 |Single Control Switch
SPM3218 | ECSP1208-6 22 |18 | 16 | 055| 0.6 | 065| 28 |Ultrasmall
SPM3501 | MCPH6 - 15 "1 | 25@5GH7)| 5GHz-Band Switch

@ Power Supply Block
Reffer to page4

IL:Insertion Loss, Iso:lsolation

‘Digital Cellular Phone

C System Block Diagram )

EC3H07B
EC3H10B Ant.Sw
SBFP405B SPM3214
SBFP420B SPM3215
A SBFP540B _ SPM3216
Inner Ant. (EFTENEIEES — SPM3218
| Ant.Sw
SPM3211 Local Sw.
SPM3212 SPM3211
SPM3215 SPM3212
Whip Ant. SPM3218 SPM3215
SPM3218
T Power Amp
~ ~N ~
Ant.Sw
1 VAN Baseband
%l k_-u-ﬁ D Logic
Li-ion
ECH8603  Battery  MCH6307
Bipolar Transistors ():Conditions
f 2 NF
Type No. Package (Glf|z) |5(§18(§| O&)
EC3H07B 1.5(2GHz)
ECSP1006-3 125 )
EC3H10B 10.5(2GHz) 1.3(2GHz)
SBFP405B o5 18(1.8GHz) 1.25(1.8GHz)
SBFP420B ECSP1006-4 17(1.8GHz) 1.1(1.8GHz)
SBFP540B 29 18.5(1.8GHz) 0.9(1.8GHz)
RF Switch MMICs 0/+3V
o lso(dB) IL(dB) by
TypeNo. | Package CIreult 11 0GHz|2.06Hz[2.5GHz|1.0GH2 R0GH2I25GH2I| 14 56tz note
50GHz 50GHz| 10+
SPM3211 _ _
22 | 18 | 16 |0.45| 0.5 | 0.55 28 | High ESD Switch
SPM3212 MCPH6
SPM3215 SPDT  |22/24 [15/17 |13/15 |0.6/0.7/0.7/0.9|0.9/1.1] 26/28 | Single Control Switch
SPM3218 | ECSP1208-6 22 | 18 | 16 | 055 | 0.6 | 0.65 28 |Ultrasmall
SPM3501 MCPHG6 "15 "1 |25@5GHz)| 5GHz-Band Switch

Reffer to page4

®Power Supply Block

IL:Insertion Loss, Iso:Isolation



( System Block Diagram )
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( System Block Diagram )

alogue Egllt_llar__ 'hone

Low Noise Amp
Ant. '\
e 1>
nt. EC3H10B
SBFP405B
SBFP420B
SBFP540B Local Sw.
Diversity SW. / SPM3211
SPM3211 SPM3212
SPM3212 | SPM3215
SPM3215 SPM3218
SPM3218 I
Ant.Sw
SPM3211
SPM3212
SPM3215
SPM3218
Power Amp
Bipolar Transistors ():Conditions
fT | S21e |2 NF
Type No. Package (GH2) (dB) (dB)
EC3H07B 1.5(2GHz)
ECSP1006-3 12.5 10.5(2GHz)
EC3H10B 1.3(2GHz)
SBFP405B 18(1.8GHz) 1.25(1.8GHz)
25
SBFP420B ECSP1006-4 17(1.8GHz) 1.1(1.8GHz)
SBFP540B 29 18.5(1.8GHz) 0.9(1.8GHz)
RF Switch MMICs 0/ 43V
- lso(dB) IL(dB) b
TypeNo. | Package Cireuit 1 0GHz|2.06Hz 25GHz 1.0GH2 20GHZ/25GH2! 1 0 » 5611 el
°50GHz 50GHz ;
SPM3211 _ _
22 | 18 | 16 | 0.45| 0.5 | 0.55 28 | High ESD Switch
SPM3212 MCPH6
SPM3215 SPDT 22/24 [15/17 |13/15 |0.6/0.7/0.7/0.9/0.9/1.1] 26/28 |Single Control Switch
SPM3218 | ECSP1208-6 22 | 18 | 16 | 055 | 0.6 | 0.65 28 | Ultrasmall
SPM3501 MCPH®6 - - 15 - - "1 |25@5GHz)| 5GHz-Band Switch

@®Power Supply Block
Reffer to page 4

IL:Insertion Loss, Iso:Isolation

Mixer
EC3H07B
Ant LNA EC3H10B
EC3H07B
EC3H10B
SBFP405B
SBFP420B
SBFP540B
Ant.Sw VCO { N Jal Pl ]
SPM3211 EC3HO7B
SPM3212 EC3HO9B
SPM3215 EC3H10B
SPM3218 EC3H11B
Power Amp
e —<
Bipolar Transistors ():Conditions
fr |S21e? NF
Type No. Package (GH2) (dB) (dB)
EC3HO07B 125 10.5(2GHz)
EC3H09B ECSP1006.3 11.2 8.5(2GHz) 1.5(2GHz)
EC3H10B ) 12.5 10.5(2GHz) 1.3(2GHz)
EC3H11B 10.5 8.0(2GHz) 1.5(2GHz)
SBFP405B 25 18(1.8GHz) 1.25(1.8GHz)
SBFP420B ECSP1006-4 17(1.8GHz) 1.1(1.8GHz)
SBFP540B 29 18.5(1.8GHz) 0.9(1.8GHz)
RF Switch MMICs 0/ 43V
o lso(dB) IL(dB) P
TypeNo. | Package CIrcuit |1 0GHz[20GHz 25GHz1|1.0GHz 20GHZ25GHzI 113 7 5512 note
50GHz 50GHz :
SPM3211 . _
22 | 18 | 16 | 045 | 05 | 055 28 | High ESD Switch
SPM3212 MCPH6
SPM3215 SPDT  |22/24 15/17 |13/15 |0.6/0.7|0.7/0.9/0.9/1.1| 26/28 |Single Control Switch
SPM3218 | ECSP1208-6 22 |18 | 16 | 055 | 0.6 | 0.65 28 | Ultrasmall
SPM3501 MCPH6 - - ‘15 - - ‘1 |25(@5GHz)| 5GHz-Band Switch

@ Power Supply Block

Reffer to page 4

IL:Insertion Loss, Iso:lsolation



C System Block Diagram >

Ant.

Y

Mixer
2SC5646
LNA 2SC5782
2SC5646
2SC5782
SBFP420M
SBFP540M
Ant.Sw vco
1SV272 2SC5646
2SC5781
2SC5782
2SC5783
Power Amp

Ant.

RF Amp Mixer IF Amp
2SC5490 2SC5490
2SC5646 2SC5646 —
2SC5782 2SC5782
25C5226
Bipolar Transistors ():Conditions
2
Type No. Package (Gfﬁz) ls(ngﬁl (y g)
2SC5226 MCP 7 12(1GHz) 1.0(1GHz)
2SC5490 11 10(1.5GHz) 1.4(1.5GHz)
2SC5646 SSFP 1.5(2GH
125 10.5(2GHz) 5(2GHz)
2SC5782 1.3(2GHz)

Mixer
25C5646
25C5782
Bipolar Transistors ():Conditions
2
Type No. Package (Gfﬁz) 'S(SES' (Slg)
2SC5646 12.5 10.5(2GHz)
2SC5781 sEp 11.2 8.5(2GHz2) 1.5(2GH2)
2SC5782 12.5 10.5(2GHz) 1.3(2GHz)
2SC5783 10.5 8.0(2GHz) 1.5(2GHz)
SBFP420M 25 17(1.8GHz) 1.1(1.8GHz)
SBFP540M MCPH4 29 18.5(1.8GHz) 0.9(1.8GH?z)
PIN Diode
VR IF C rs
e, (V) (mA) (pF) (%)
1SV272 CP 50 100 0.6 0.5
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( System Block Diagram >

+R/RW.DVD-RAM and CD-R/RW

Vcc

APC : Automatic Power Control

OSCILLATION ) I e
IC J 11
SMA4201 £
SMA4203 LD ¥ ﬂv A PD
SMA4205
/4 77
Oscillation ICs for Optical Pickups fosc=400MHz
ICC Posc
Type No. VCC
ype No Package V) (mA) (dBm)
SMA4201 3 11 —1.0
SMA4203 MCP6 c 42 7.0
SMA4205 34 6.4

J

l

iy

< System Block Diagram >

X
E

l Mixer

BSC To
BS Converter { saw Jglrcc amp JegfDemodulation Baseband
2SC4869
2SC5228
2SC5501
2SC5503
EC3HO7B
Bipolar Transistors ():Conditions
2
Type No. Package (GfIT|z) | 3(315? | (Slg)
25C4869 cpa 9 15(1GHz) 1.2(1GHz)
13.5(1GH
25C5228 ; 3.5(1GHz) 1.0(1GH2)
2SC5501 MCP4 13(1GHz)
25C5503 9 15(1GHz) 1.2(1GHz)
EC3HO07B ECSP 1006-3 12.5 10.5(2.0GHz) 1.5(2.0GHz)




BS/CS,VSAT(Low Noise Block)

GaAs Local Oscillator Modules ():Frequency/Conditios

Type No. Condition Frequency Modulation Remarks
Mixer SM01067/N 10.678GHz
e SM0O1077/N 10.750GHz
RF Amp ESGD100 IF Amp : Smallest size,
Ant. O N > EMOLL2TIN Va=sv 11.200GHz Low phase noise
L~ L~ SNO1137/N 11.300GHz
SBFP405B ~ 2SC4869 CPH6001
SBFP420B 2SC5276 SM0O1327 13.200GHz
SBFP540B  2SC5503 SMOO0705V Vd=5V,Vc=1to 6V | 7.000GHz to 7.25GHz | 70to130MHz/V | High modulation sensitivity
Local Oscillator SBFP420M  2SC5504 :
oca SMO1137V/IVN Vd=5V,Vc=0 to 8V 11.300GHz L7MHz/V Smallest size,
SM012567V Vd=5V,Vc=0.510 9.5V| 12.560GHz 1L5MHz/V Low phase noise
2SK1646,SGF25,SGF9,SGF10,SGF29,SGF31,SGF32,SGF33,5M01067,SM0O1077,SM0O1127 : :
SM01137,SM01137V,SMO12567V,SVD101,SVD102,SVD201,SVD202,SVD301,SVD302,ESVD301 Bipolar Transistors ():Frequency/Conditios
f S21le |2 NF
GaAs FETs Type No. Package (GH2) G5 (dB)
Type No. Package Electric Characteristics Conditions SBEP405B s 18(L8GH2) 125(18GH2)
SGF29 cPa PN"ijC; HZ(@ltHZ)'P(OSC;‘lo(ZBm) SBFP420B ECSP1006-4 17(18GH2) 11(L8GH?2)
=- 0SC)=
SGF31 PN=-60dBc/Hz(@1kHz),P(05C)=10(dBm) ,oweHz SBFP540B 29 18.5(18GH?z) 0.9(1L8GH2)
SGF32 MCPH4 PN=-64dBc/Hz(@1kHz),P(05C)=10(dBm) o SBFP420M MCPH4 25 17(18GHz) 11(18GH?z)
SEIRED PN=-57dBc/Hz(@1kHz),P(0sC)=10(dBm) CPH6001 CPH6 6.7 11(1GHz) 11(1GH2)
Type No. Package Specifications Conditions ZECHEIEE CP4 9 15(1GHz) 12(15GHz)
2SK1646 . NFmin=2.508.Ga=5.00B 2SC5276 11 11(1.5GHz) 1.4(1.5GHz)
SGF25 NFmin=2.50B,Ga=5.5dB 12GHz 25C€5503 MCP4 9 15(1GHz) 12(1GHz)
SGF9 NFmin=2.50B.Ga=5.0dB 3V,10mA 2SC5504 11 11(1.5GHz) 1.4(15GHz)
Cross mold
SGF10 NFmin=2.5dB,Ga=5.5dB
GaAs Shottky Barrier Diodes CATV c t /VCR T
Type No. Package Specifications Conditions onver er uner
SGD102 CP3R Ct=0.3pF OV IMH
, z
ESGD100 ECSP1006 Ct=0.22pF
@ CATV Converter
GaAs Varactors Diodes Bipolar Transistors
Type No. Package Specifications VCEO To T Is21e? NE
SvD101 CtOv=1.3pF,CjoV/Cj25V=8 Type No. Main Use Package max max typ typ typ
SVD102 CtOV=7pF,Cj0V/Cj25V=8 V) (mA) (GHz) (dB) (dB)
SVD201 CERC-2 CtOV=1.9pF,CjOV/Cj25V=14 CHP3004 2'nd IF Amp. CHP3 6 100 8.5 11.5(1GHz) | 1.7(1GHz)
SVD202 CtOV=11pF,CjoV/Cj25V=14
SvD301 CtOV=2.6pF,CjOV/Cj25V=20 ®\VCR Tuner
SVD302 CtOV=15pF,Cj0V/Cj25V=20 Bipolar Transistors
ESVD301 ECSP1608 CtOV=2.6pF,CjOV/Cj25V=20 R
fT Ron Cob [s21el NF
Type No. Main Use Package typ typ typ typ typ
(GHz2) (Q) (pF) (dB) (dB)
15GNO1M RF Switch MCP 1.5 2.0 1.1(10V) — —
15GNO3M IF/RF Amp MCP 1.5 — 0.9(10V) 13.000.4GHz) | 2.5(1GHz2)
55GNO1M IF/RF Amp MCP 55 — 1.0(10v) 10.0(1.0GHz) | 1.9(1GHz)






