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SANYO Discrete Devices

SANYO's environmentally-considered discrete "ECoP"
contributes to the realization of comfortable life in contents

various aspects.
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H Devices for Satellite/GPS p32
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Ultra-small High-efficient Multi-function
Thin-form Energy-saving  High-performance
Light-weight High-integration

We provide discrete solutions based on "LIGHT, FAST, EFFICIENT & FRIENDLY"

concept to contribute to the creation of "Symbiosis Next-generation Electronic Devices"
aiming at the realization of better life.
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Devices for Mobile Equipment

H Application Block

Charger

Down Converter (Low end)
o T\

DC-DC Converter / Load SW

» P6

AC Adapter o

Control IC

Li-ion Battery

» P5

Battery —

i

I1]

Up Converter (Low end)

Up Converter (High end)

Card IF

g ldal

LCD-Backlight
> P9

B Charger
[GSM]
4 )
AC adapter
Input
5V to 6V/0.5A to 1A
\ J
MOSFETs (Pch) + Schottky Barrier Diodes (or MOSFETs (Pch)) s#: Development

Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
Type No. Package 2in1 Vbss/ VGSS Io/ PD RDs(on) [] VFI
VR v o W VGS=2.5V IF
vl [A] typ max [A] typ max
Pch MOS 20 +10 2 0.9 0.140 0.200 - - -
CPHS802 CPHS SBD 15 - 1 - - - 1 0.35 0.4
Pch MOS 20 +10 3.5 1 0.077 0.108 - - -
Q1+D1 VEC2822 VEcs SBD 15 - 2 - - - 2 0.5 0.56
VEG2818 Pch MOS 20 +10 3.5 0.077 0.108 - - -
SBD 30 - 2 - - - 2 0.45 0.5
VEC2303 VECS Pch MOS 12 +8 4 0.9 0.054 0.075 = =
VEC2301 Pch MOS 20 +10 3 0.9 0.087 0.120 - - -
Q1+Q2 ECH8654 Pch MOS 20 +10 5 1.3 0.041 0.058 - - -
ECH8611 ECH8 Pch MOS 12 +9 5 1.3 0.045 0.065 - - -
s ECHB8652 Pch MOS 12 +10 6 1.3 0.031 0.045 = = =
[CDMA]
f
[= =
1 Q1 1
AC adapter —\\—
1 [ ——
Input 1
5V to 6V/0.5A to 1A e
Power
management IC
Li-ion L
battery i
\

Transistors (PNP) + MOSFETs (Pch)

sk: Development

Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25C
. VCEO/ Ic/ PCc VCE(sat) [V] RDS(on) [Q]
Type No. Package 2in1 VDSS b PD I B VGS=2.5V
vl [A] W] [Al [mA] typ max typ max

PNP TR 30 3 1.1 1.5 75 0.11 0.16 - -
1:Q2 VEC2904 VECS Pch MOS 12 4 1.1 - - - - 0.054 0.074

Q1+Q VEC2905 PNP TR 30 3 1.1 1.5 75 0.11 0.16 - -
Pch MOS 20 g 1.1 - - - - 0.087 0.120

CPH6122 CPH6 PNP TR 30 3 1.3 1.5 75 0.120 0.180 - -

Q1 s MCH6122 MCPH6 PNP TR 30 3 1.0 1.5 75 0.120 0.180 = =

s# VEC1106 VECS8 PNP TR 30 5 1.4 1.5 75 0.105 0.155 - -
MCH6320 Pch MOS 12 5 1.5 - - - - 0.047 0.066
MCH6321 MCPH6 Pch MOS 20 4 1.5 - - - - 0.072 0.098
MCH6336 Pch MOS 12 5 15 = = = = 0.047 0.066
Q2 MCH6337 Pch MOS 20 4.5 15 - - - - 0.053 0.075
ECH8304 ECH8 Pch MOS 12 9.5 1.6 - - - - 0.018 0.026
ECH8301 Pch MOS 20 8 1.6 - - - - 0.026 0.037
EMH1303 EMHS8 Pch MOS 12 7 1.5 = = = = 0.027 0.036
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Devices for Mobile Equipment

H Li-ion Battery

[CDMA] 4
s — ) ?
I 1Ry | é
| . B+
[ usB bus pover | YR
SBD 1 ¥ 1 CELL 1 Control IC
- I I i - 1
AC adapter 1 | 1 B- j—
External connection i P 1 TR2
terminal 1 1 Main unit circuit
I 1 i i Wy oad)
i i
Input -t Power MOSFET1
5Vto 6V/0.6Ato 1A SBD2 management |C @
Li-ion L
battery == I Battery Protection |
R |
\ 777 j k
Recommended Bipolar Transistors (PNP) #: Development Recommended MOSFETs (Nch)
V([:vﬁo [';'] MCPH3 MCPH6 CPH3 CPH6 VECS VEC8(2in 1) VI[:::S EMH8 ECHs TSSOP8 SOPS8
12 2.5 MCH3143 CPH3143 s# VEC1105 EMH2405 ECH8601R FTD2011A FW231A
3.0 MCH3106 CPH3121 CPH6121 # VEC1104 20 EMH2407 ECHB8649 FTD2017R FW232A
-15 6.0 CPH3107 ECHB8651R
2.0 MCH3144 CPH3144 30 EMH2402 ECHB8622R FTD2019A
-30 3.0 MCH3109 s# MCH6122 CPH3122 CPH6122 VEC2102
5.0 CPH3110 s# VEC1106
Recommended Schottky Barrier Diodes (Single) Recommended MOSFETs for Machine Tools
[Features] VDss Polarity SMP zp Drive
® Package size: 1.6x0.8mm and I0=1A, Minimum in industry size ! M
Thick f Package: Typ. 0.
e Thickness of Package: Typ. 0.60mm 30 Nch 2SK4163 1.8V Drive
VR o Pch TM1829Z
v (Al ECSP1008-2 ECSP1608-4 45 Nch 2SK4164
SS0203EJ Pch T™M1831Z
0.2 SBO203EJ Nch 2SK4066 2SK4044
60 Pch 25J683
30 05 SS0503EC SS0503EJ 4.0V Drive
. SB0503EC SB0503EJ 75 Nch 2SK4065 2SK4165
SS1003EJ 80 Pch 2SJ686
1.0 SB1003EJ 100 Nch 2SK4045
Pch 25J684
Recommended Schottky Barrier Diodes (2 in 1: Parallel type)
[Features]
e Package size: 2.8x2.9mm and 30V/3A [SBS813/SBE813]
e Package size: 2.0x2.1mm and 30V/2A [SBS818], 15V/2A [SBS817]
* Thickness of Package: Typ. 0.75mm +#: Development
VR 1o
MCPH5 EMHS8 CPH5 VECS8
\J] [A]
10 SBS808M SBS804
15 ' SBE808
20 SBS817
’ % SBE817
0.5 SBS806M SBE805
1.0 # SBS810 SBE807 SBS814
SBS818 SBS811
30 20 # SBE818 SBE811
SBS813
8.0 SBE813
4 5
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Devices for Mobile Equipment

H DC-DC Converter/Load SW

(1) DC-DC Converter [Bipolar Transistor Use Example]
Recommended MOSFETs 4
Rps(on) Step up chopper Step down chopper
Back Converter VDSS max [mQ] Drive VIN S VouTt L[ N p—————— Vout
(Step Down) Package Type No. v Vas=4V vl SBD
(*: Vas=4.5V)
SCH2809 1 290* 1.8 e 1
SCH6 SCH2810 530 2.5 15V/0.5A
SCH2811 -30 830 4.0 ;l;
MCH581 290* 1.
CHS815 -12 90 8 15V/0.5A
=== McPHs | MCHS818 530 \
© Har 1 © MCH5802 -30 1090 4.0 30V/0.5A ) ) o
: : MCH5805 260 2300 50V/0.1A Bipolar Transistors + Schottky Barrier Diodes
F+ 1 I o CPH5812 290" 18 15V/2A Absolute maximum ratings/Ta=25C Electrical characteristics/Ta=25°C
[ CPH5815 -12 290 ' 15V/05A R SBD R SBD '"t‘:"a' Eectin
CPH CPH5818 490* 4.0 ' Type No. | Package hre VGE (sat) V] VEN | RWA] | tr[s) | CMP | Electrica
5 CPH5802 145 1.8 VCeo| Ic | Pc |VRRM| IO il e c | B 7“: W T equivalent | connection
- . A A i product
CPH5835 20 235 25 19V/1A e R e e A N R el T it 1 1 Y
CPH5822 -30 290 4.0 30V/0.5A CPH3115
Vecs VEC2811 30 168 20 30V/2A CPH5706 30 |1.5/09| 30 |0.7| 2 |0.1|200/560|0.75| 15| 0.25 |0.375|0.7 |0.55/10|200/0.1| 10 +SBS006 B18
VEC2817 -12 62* 2.5 15V/3A
CPH5705 30 | 3 /09|15 | 1| 2 |0.5|200(560| 1.5 | 30 |0.155| 0.23 | 0.5|0.35| 6 |500(0.1| 15 ClF AL B18
RDS(on +SBS004
DS(on) CPH5
Synchronous Back Converter VDSS max [mQ] Drive CPH3209
(Pch + Nch or Nch + Nch) Package Type No. V] VGS=aV V] SBD CPH5702 30 | 3 /09| 30 |0.7| 2 |0.5|200/560| 1.5 |30 | 0.12 | 0.18 | 0.7 |0.55/15| 80 |0.1| 10 +SB07-03C B22
(i Vas=4.5% CPH57 2 112 1 12 2 111 AT B22
SCH1305 12 310" 5703 50 | 3 |0.9| 50 |0.5 0. 001|560 50 | 0.08 | 0. 0.5/0.55|25| 50 (0.1 10 +SB05-05CP
H14 1.
SCH6 zg 06 210 8 i i
H2806 20 15V/0.5A Bipolar Transistors (PNP)
o o} 32:22113 12 24 g (?* 40 Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
- h V ]
MCPH3/5 MCH3456 15 160 1.8 Type No. Package VCEO Ic PC FE | | GE (eat) V] Compﬁfzi:tary
+ . MCH5811 20 210 15V/1A I\ [A] W] min max [:] [mli\] typ max
l\cﬂgg:;f;? 9;02 Zi? :12 CUAES S MCH3144 30 2 0.8 * 200 560 1.5 75 0.17 0.26 MCH3244
CPH3313 20 235 2'5 ) MCH3109 MCPH3 30 3 0.8 200 560 15 30 0.155 0.23 MCH3209
CPH3337 30 77 4'0 MCH3145 50 2 0.8 200 560 1 50 0.165 0.33 MCH3245
CPH3/5 - - MCH3105 50 3 0.8 200 560 1 50 0.1 0.2 MCH3205
CPH5809 30 % 2:5 *1: When mounted on ceramic substrate (600mm?x0.8mm)
CPH5819 30 520 40 30V/0.5A
CPH5805 30 150 ' . .
Bipolar Transistors (NPN)
Boost Converter Package Tvoe No VDSS ::s[(:‘?:] Drive SBD Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
. X
(Step Up) 9 e v _ \J| hFE VCE (sat) [V] Complementary
VGs=4V Type No. Package VCEO Ic Pc
] [A] w] min max lc B ty] max Lt
SCH2817 15 160 i 5V/05A Al | mAl P
SCH6 SCH2806 20 210 ' ’ MCH3244 30 2 0.8 200 560 15 75 0.16 0.24 MCH3144
SCH2819 30 215 2.5 30V/0.5A MCH3221 *2 MCPH3 30 3 0.8 250 400 1.5 30 0.08 0.12 -
SCH2808 560 4.0 ' MCH3245 50 2 0.8 200 560 1 50 0.13 0.26 MCH3145
—— e - MCH5826 15 160 18 15V/0.5A MCH3222 *2 50 3 0.8 * 250 400 1 50 0.06 0.09 -
MGPH5 MCH5811 20 210 ' 15V/1A *1: When mounted on ceramic substrate (600mm®x0.8mm)  *2: MBIT Ill series (New Product)
MCH5809 30 215 2.5 30V/0.5A
MCh5819 520 4.0 '
CPH5803 210 15V/1A
CPH5811 20 63 1.8 B18 B22
CPH5 CPH5831 63 15V/2A
CPH5809 90 2.5 Co Ca Co Ca
CPH5819 30 520 o 30V/0.5A L1 L1 L1 L1
CPH5805 150 '
VEC2813 20 66 1.8 a '
VEC8 VEC2816 30 99 4.0 S0v/2A
LT 0o | N
B E A B E A
6 7
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Devices for Mobile

Equipment

H LCD-Backlight

(2) Load SW [Power MOSFET Use Example]
Recommended MOSFETs ~ . . )
Push-Pull Half-Bridge Full-Bridge
VDSS MCPH6 CPH6 VEC8 EMHS8 Application Sample: Pch + Nch '? -?'
R R TR
NI 5 5 >I 5 PRNE Gl s
20V MCH6628 | CPH6605 - EMH2603 e S |_1 S 1Pl 1 P21 S
c c e YUl P e
S S Ny g 1 ¥ DL
= = = (PF=N | 11
1 W
= — E— o Q L o el [ 5 -l L |
o ( jaa | 1 N1 N2
30V MCH6614 | CPH6615 | VEC2612 | EMH2602 5 5 77
. g |8 Z |
o - o o
< > b (&) O
Power MOSFETs (Pch + Nch) ®: New products - J
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25C Power MOSFETs
R Q Electrical
Type No. Package Polarity| Vpss | VGsSS ID PD Vas=10V DS {on) [ \163- 445V Ciss Qg co::e::izn Tvoe No Package Polarity VDSS RDS (on) max [mQ] VIN Set size Use example
M | M | A | W = = [PF1 | [nC] ype e 9 v (VGS=4V) v finch] P
L max o max VEC2402 VECS Nch+Nch 30 99
® MCH6627 Peh 30 20 ! 0.8 0.42 0.5 0.72 ! LS 2.6 M11 ECH8606 Nch+Nch 30 75 Push-Pull
Nch 30 20 1.4 0.8 0.23 0.3 0.4 0.56 65 2.5 ECHB402 ECHS8 Noh 0 3
A YR Pch 30 20 1.2 0.8 0.32 0.42 0.59 0.83 104 3.3 e S e e
Nch 30 20 1.8 0.8 0.16 0.21 0.3 0.42 95 3.2 VEC2602 o = =
Pch 20 10 1 0.8 0.38 0.5 0.54 0.76 115 1.5 VEC8 Small Screen
MCH6628 M11 Pch 30 168 5to0 12
o MC Nch 30 10 0.35 0.8 2.9 3.7 3.7 5.2 7 1.58 VEC2612 NZh 30 161 ° 25t08 Half-Brid
alf-Bridge
Pch 30 10 0.2 0.8 8 10.4 11 15.4 7.5 1.43 X
MCH6613 MCPH6 M11 Pch 30 120 Full-Bridge
Nch 30 10 0.35 0.8 2.9 3.7 3.7 5.2 7 1.58 ECH8609 Nzh 30 75 9
Pch 1 4 . 2.4 A . 4. 2 2 ECH
MCH6614 c 30 0 0 0.8 & 3.5 9 8 M11 ECH8402 cH8 Nch 30 32
Nch 30 10 0.35 0.8 2.9 3.7 3.7 5.2 7 1.58 =R o T e
VIS Pch 30 10 0.4 0.8 2.4 3.1 3.5 4.9 28 2 e
Nch 30 10 0.65 0.8 0.9 1.2 1.2 1.7 30 2.34
Bipolar Transistor Use Example
MCH8634 Pch 30 10 0.4 0.8 15 1.9 2 2.8 40 0.83 V11 [Bip ple]
Nch 30 10 0.7 0.8 0.7 0.9 0.8 1.15 30 1 7 ~N\
Pch 30 20 1.2 0.8 0.32 0.42 0.59 0.83 104 3.3 Self-Excitation Type
CPH6614 M12
i Nch 30 20 1.8 0.8 0.15 0.195 0.29 0.41 95 3.2 V<|3N (001
Pch 30 20 1.8 0.9 0.18 0.235 0.32 0.45 226 55
® CPHe615 CPHE Nch 30 20 25 0.9 0.079 0.105 0.15 0.21 187 52 M12 S
GRS Pch 20 10 1.5 0.8 0.18 0.235 0.24 0.34 40 3.2 .
Nch 30 10 0.65 0.8 0.9 1.2 1.2 1.7 30 2.34
Pch 30 9 0.4 0.8 1.4 1.8 2 2.8 40 0.83
CPHE610 Nch 30 20 1.4 0.8 0.245 0.32 0.415 0.58 65 2.5 Mo7
Pch 30 20 3 0.9 0.065 0.086 0.117 0.168 510 11
ez VECS Nch 30 20 4 0.9 0.037 0.048 0.07 0.099 370 8.5 M13
® VEC2612 Pch 30 20 3 0.9 0.073 0.095 0.115 0.161 180 4.9 V13
Nch 30 20 3 0.9 0.065 0.086 0.117 0.168 510 11 \_ y
o Elilizeos Pch 30 20 2 1 0.053 0.069 0.105 0.15 280 6.4 e
EMHS Nch 30 20 3.5 1 0.115 0.15 0.215 0.31 285 6.7 . .
© EMH2603 Pch | 20 10 2 11 | 0165 | 0235 | 0.6 0.52 420 5 V30 Bipolar Transistors
Nch 30 10 0.15 0.6 3.7 52 6.4 12.8 7 2 VCES e VI Set size
Pch 12 10 1.5 0.6 - - 0.235 0.31 160 2.6 Type No. Package Polarity (*VcBo) X Use example
A nch!
SCH2602 SCHe Nch 30 10 0.35 0.6 = = 2.9 3.7 7 1.58 M26 v Al M finoh]
MO7 M1 M12 M13 M26 M30 CPH5503 CPH5 NPN-+NPN 40 3 510 12 Small Screen Self-Excitation T
CPH5504 NPN+NPN 80 3 ° 25108 elrbxcitation Type
D S D D1 G2 S2 D S D D1 D1 D2 D2 D1 D1 G1/D2 D2 D1
I | [ 1l 1 [1. M 10l o [ 1
UTT Tju 7 }Tu ] UTT UT_‘LJ ] }l J }11 ﬁ F Ei} E E
G S G S1 G1 D2 G S G S1 Gl S2 G2 S1 G2 S2 G2 S G1
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Devices for Mobile Equipment

H Flash Unit Bl Condenser Microphone
[Use Example] [High-Frequency Devices Use Example]
4 s
Battery L I ERE
3 A Trans _y— 300V The electric capacity changes |
.2 pacity 9 Mobile phone
E Hands-free
Xe-tube diaphragm Digital camera
g o Digital video camera
ZZ+ ° ” Back plate Portable games
Trigger IGBT ' Bl other
oM transformer | |GBT DRIVER h @ g
r=tT=1 - - - - -
1o 3 ! —
S/W element | <j p Control IC Impedance transformation
Electric signal output |
\
\_ 777 777
High-Frequency Devices for Condenser Microphone
Bipolar Transistors (NPN) Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25C
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C Type No. Package Vebs ID PD IDss |yfs|. 2= it Gv VNO
hFE VCE (sa) [V] VDO Al | [mw mAl welmin) | e | WP | WP | max
Type No. Package |Polarityl VCEO Ic PC | | vl min max [mS] [pF] [pF] [dB] [dB]
v] [A] W] min max [f] [mi] typ max TF246 USFP 20 1 30 0.14 0.35 1.0 35 | 065 | -30 | -110
TF252 20 1 30 0.14 0.35 1.4 3.1 0.95 1.0 -102
CPH3223 CPH NPN %0 8 0.9 200 560 ! 50 0.09 0.13 TF202C 20 1 100 0.14 0.35 1.0 3.5 0.65 -3.0 -110
CPH3236 NPN 50 3 0.9 250 400 1 50 0.06 0.1 TF222B TSSFP 20 1 100 014 0.35 14 5.0 11 20 102
MOSFETs (Nch) @ New products TF218THC 20 1 100 0.14 0.35 1.0 3.5 0.65 -3.0 -110
- - - - — - TF208TH VTFP 20 1 100 0.14 0.35 1.4 5.0 1.1 -2.0 -102
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
RDS (on) [] TF252TH 20 1 100 0.14 0.35 1.4 3.1 0.95 1.0 -102
Type No. Package Polarity| Vpss | VGsSs ID PD Ciss Qg
VGs=10V VGS=4V VGS=2.5V
vl vl [A] W] Gs Gs Gs [pF] [nC] Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
typ max typ max typ max Pack -
® MCH6422 Nch | 60 10 2 1.5 - - 017 | 022 | 019 | 027 | 325 | 42 Type No. (u:i‘:_ :19;) VIN VDD PD VDD [V] t‘;' IDD [BA] Gy VNO
MCH6424 MCPH6 Nch 60 10 3 1.5 - - 0.085 | 0.115 | 0.095 | 0.135 690 8.2 ’ v ™ [mW] - max [pl':] - max [dB] [dB]
MCH6423 Nch 60 20 2 1.5 0.17 0.22 0.21 0.3 - - 220 6.4
® c EC4K11KF ECSP1410 (1.4x1.0x0.4) +0.5 4 100 2 3.6 2.7 140 100 12 -90
Bipolar Transistors (NPN) + MOSFETs (Nch) EC4K14MF | ECSP1410 (1.4x1.0x0.32) | 0.5 4 100 2 36 | 27 | 140 | 200 12 -90
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C - - - -
= MOSFET - VIOSFET B USB (3.3V) Signal Line Protection Devices
Type No. Package hFE Cob VCE (sat) [V] RDS (on) [Q] Ci
Veeo| Ic | Pc | Voss |Vass| b | Pp ° ) [Use Example]
M (AW M | M | A | M| min max | 2P| 10| By e | VOSSHY | Ves28V ) e e 7 N\
[PF1| [A] | [mA] typ max | typ max | [PF] | [nC] Vbus
VEC2901 VEC8 50 | 5 |1.1] 30 10 (0.15/0.25|/250 400 |26 | 1.6 | 53 [0.055/0.11| 2.9 | 3.7 | 3.7 |52 | 7 |1.58
— D- 7 USB
IGBT Drivers | D+ / Controller
VIH VIL 10+/10-typ [mA] PR
Type No. Package V[?,]D VIN /[\\,’]OUT [TA?] min max VpD=5V VDD=2.5V % ; % ;
M | CL [pF] CL [pF] ceeecl] | M- - ECSP1608-4
TND721MH5 MCPH5 -03t07.5 | -0.3toVDD+0.3 | 0.8 2 1 5000 50 5000 10 i i (0-8x1.6X0.6)
- \ J
Flash Clrcult IGBTS @: New products
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C : Recommended Device Noise clamping of USB eye patterns
: VGES VGE(off) [V] VCE (sat) [V] Cies
Type No. Package Polarity| VCES Icp CT [pF]
(DC) VCE | Ic . Ic |VGE | . VCE | f typ VR V] Abnormal signals of 4.0V or more
| [A] min  max min  max VE [V] IL [uA] | f=1MHz/
v vVl | [mA] [Al | M [Vl |[MHz] | [pF] Type No. Package Re1A | IncimA | IF=1mA | VR=2.5V | VR=OV eliminated (overshoot eliminated)
@® TIGO30TS TSSOPS Nch 400 +6 150 10 1 0.5 12 150 | 4 3.7 54 10 1 2610 Rr:li: Rr;\ax typ
TI 2T Nch 4 + 1 1 1 4 1 1 Zo 4 4, 1 1 1
® TIG032TS © 0 | =6 80 |10 0 0]25]3 8 |10 5100 VS002E4 | ECSP1608-4| 3.4 4.0 0.35 1 16
FRD
Vi I VF IR trr max
Type No. Package R 0 IF=0.1A VR=400V IF=IR=100mA, See specified test circuit
v1 [mA] .
v [uA] [ns] Abnormal signals of 0.35V or more
RE0208DA SOD-323 800 200 4.0 3 55 eliminated (undershoot eliminated)
10 11
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Devices for Mobile Equipment

Bl Devices for Motor

[MOSFETs Use Example] Devices for Fan Motor

% ) ; ;
Single-phase Motor (H-Bridge, Half pre.): #5 Single-phase Motor (H-Bridge): #6 Three-phase Motor: #7 [BIPOIar Transistor Use Example]
—o- —?— )
teccccccccccitocccccccccce Y 4 4ecceee - —— —I - —I —— —I e For the purpose of power consumption reduction,
. LB11660V . 1~ - 0 ]Q1 1Q3 195 low saturated voltage transistor is recommended.
. Motor Driver . | d Q1 Q3 . | | I | e PCP and TP packages with good radiation are I- ———
0| cecfocccccccccee oo . 12 . | | ) | recommended. VIN I
. . N of - -/—-\ - — | . | e Composite type (B-E bias resistor, and C-E diode S A == -
ol Qﬂ/ ol e o Qﬂ/ . i 1 are embedded) is recommended for miniaturization GO0
: . . o ’ . F | F £ €
—— — —— . e — - purpose. A A
sl ol I ol | | - -
. Qi Q2 . |+ 2 1 | [
. ; ‘ L =gl
:__:I'_______ .2 | = ______'-I Hall element | GND 7J7
as as
.
. _J/
MOSFETs
Absolute maximum ratings/Ta=25"C Electrical characteristics/Ta=25C BipoI ar Transistors on |
: New products
RDS (on) [Q] Use
T No. Pack Polari i Absolut i tings/Ta=25°C Electrical ch teristics/Ta=25°C
ype No. ackage olarity VDsSS | VGSS ID PD VGS=10(15)V VGS-4(4.5)V Ciss Qg example solute maximum ratings/Ta: ectrical characteristics/Ta
I\ v [A] W] [pF] [nC] i hFE VCE (sat) [V] Complementary
typ max typ max Type No. Package | Polarity | VCEO Ic PC ; B T
MCH3410 | ' oo Nch 30 | 20 2 09 | 0115 0.15 0.19 0.27 120 | 36 vl [A] wi min max U‘\’] e typ max
MCH3421 Nch 100 | 20 | 08 | 09 0.68 0.89 0.85 1.2 165 | 4.8 o 25A2124 NP 30 5 13 200 560 15 -5 02 oa 2506044
MCH6423 | MCPH6 Nch 60 | 20 2 1.5 0.17 0.22 0.21 0.3 220 | 6.4 252012 NP 20 5 E 200 60 s 2 214 | o051 505565
PH341 Nch 2 1.4 i 2 } 4 : 2. | eenee s : : : '
COPH3418 ¢ 30 0 0.9 0.23 0.3 0 0-56 65 & #5 ® 25A2125 PNP 50 3 1.3% 200 560 1 50 0.125 | 0.23 2SC5964
CPH3424 | CPH3 Nch 60 | 20 | 1.8 1 0.17 0.22 0.21 0.3 220 | 6.4 2SA2013 PCP NP = . o 200 60 ] = 0105 018 2505566
veeois | vEos [ ehong | s | s0 | 4 05 [ oosr | aos | oor [ ooes [ a0 [ s 25A14t6 PNP | 100 | 1 | 13 | 100 | 40 | 04 | 40 | 02 | 0 | oSou6s
: : : : : : 2SA1417 PNP 100 2 15 100 400 1 100 0.22 0.6 253647
CPH6616 | CPH6 | Nch+Nch | 30 | 20 | 25 | 0.9 | 0.079 0.105 0.15 0.21 187 | 5.2 o 25A2126 NP = s 15+ 200 560 . 5 0135 | 02 -
2SA2039 PNP 50 5 15 *1 200 560 1 50 0.115 | 0.195 | 2SC5706
MOSFETs (Pch+Nch) 2SA2040 PNP 50 8 151 200 | 560 35 175 | 023 | 039 | 2SC5707
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25C ® 2SA2169 TP PNP 50 10 20 *1 200 560 5 250 0.29 0.58 2SC6017
R Q p
TpoNo. | Package | Polarity | Vpss | Vass | Ip oo — Ds (on) [ ]VGs-4(4 = ciss | ag ex::'ﬁ) . 2SA1592 PNP 100 1 10 1 100 400 0.4 40 0.2 0.6 2SC4134
vl v | A | W = =4(4. BFl | nC 2SA1593 PNP 100 2 15 100 400 1 100 0.22 0.6 2SC4135
typ nax typ nax 2SA1552 PNP 160 1.5 1 100 400 0.5 50 0.2 0.5 25C4027
Pch | 30 | 20 | 3 | 09 | 0065 | 008 | 0117 | 0168 | 510 | 11 ® 25C6044 NPN | 30 2 132 | 200 | 560 | 15 75 | 047 | 026 | 2SA2124
VEC2602 VECS8 #6
Neh | 30 | 20 | 4 | 09 | 0037 | 0048 | 007 | 0099 | 370 | 85 25C5565 NPN | 30 5 1.3 | 200 | 560 | 15 30 | 0425 | 019 | 2SA2012
ECH8609 | ECHS P | w0 | A | & | 18 ] Wb || oler | eedy | 02 | B0 | 22 ® 25C5964 - NPN | 50 3 137 | 200 | 560 1 50 01 | 015 | 2SA2125
el e I I B IS I T O A ) 25C5566 NPN | 50 4 137 | 200 | 560 1 50 | 0.085 | 0.13 | 2SA2013
FW340 Pch | 30 | 20 | & | 18 | 0041 | 0058 | 007 | 0.098 | 1000 | 165 | .. ., 25C3646 NPN | 100 1 1.3 | 100 | 400 | 04 40 0.1 0.4 | 2SA1416
Neh | 8 | 20 | 5 | 1.8 | 0037 | 0048 | 0064 | 009 | 460 | 86 25C3647 NPN | 100 2 15% | 100 | 400 1 100 | 013 | 04 | 2SA1417
FW377 Pch 85 | 20 | 5 | 18 | 0037 | 0.049 | 0.062 | 0.087 | 1224 | 24 2SC5706 NPN 50 5 15 *1 200 | 560 1 50 | 0.09 | 0.135 | 2SA2039
e | e8| AU |6 | 18 | 0029 | OEE | _0ke | _00F | _1te0 | 20 25C5707 NPN | 50 8 15* | 200 | 560 | 35 | 175 | 0.16 | 0.24 | 2SA2040
Pch 60 | 20 | 35 2 0.11 0.145 0.15 0.21 990 | 22 ® 25C6017 NPN 50 10 20 * 200 700 5 250 | 0.18 | 0.36 2SA2169
FW356 SOP8 #7 ™
Neh | 60 | 20 | 5 2 | 0043 | 0058 | 0056 | 0084 | 790 | 16 25C4134 NPN | 100 1 10 | 100 | 400 | 0.4 40 0.1 0.4 | 2SA1592
FW359 Py | @b | A0 ] ¢ | e | G ] dids | 009 || @t | bRl | 22 46 2SC4135 NPN | 100 2 15+ | 100 | 400 1 100 | 013 | 04 | 2SA1503
Nch 60 | 20 3 1.8 0.1 0.145 0.15 0215 | 300 | 7.8 2SC4027 NPN 160 15 1 100 400 0.5 50 013 | 0.45 2SA1552
FW360 Pch 100 20 2 1.4 0.24 0315 0.32 0.45 935 20 #6, #7 *1: Tc=25°C  *2: When mounted on ceramic substrate (450mm?x0.8mm)  *3: When mounted on ceramic substrate (250mm?®x0.8mm)
Nch 100 | 20 2 14 | 0175 0.22 0.22 0.31 530 13 ’
Bipolar Transistors: Built-in Damper Diode ®: New products
MOSFETs Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C Type No. Package | Polarity | VCEO Ic Pc hFE VCE (sat) [V] VF RBE
R| on) [Q! (1] . Ic IB IF=0.5A
Type No. Package Polarity | Vpss | VGSS ID PD DS (on) (0] Ciss Qg sel v (Al wl min [A] [mA] vp max I\ a)
v v [A] W] VGs=10(15)V VGS=4(4.5)V [oF] InC] example -
typ max typ max 2SB1397 PNP 20 2 1.3 70 1 50 0.25 0.5 1.5 1.6
*3
2SJ646 Pch 30 | 20 8 15 | 0.058 | 0.075 | 0.097 | 0136 | 510 11 46, #7 2SB1325 PNP PNP 20 4 1.5 ; 70 3 150 | 0.25 0.5 1.5 1.5
2S8J634 TP Pch 60 20 8 20 0.105 0.138 0.145 0.205 | 990 22 47 2SB1324 PNP 30 3 1.5 ; 70 2 100 0.25 0.6 1.5 0.8
28J637 Pch 100 20 5 20 0.24 0.312 0.32 0.45 935 20 ® 2SB1739 TP PNP 30 3 1.5 - 70 2 100 0.28 0.6 1.5 0.8
2SK4067 Nch 30 | 20 8 10 | 0.085 0115 | 0.155 0.22 260 6 #6, #7 25D2100 NPN 20 2 1.3 70 1 50 0.25 0.5 1.5 1.6
*3
2SK3492 TP Nch 60 | 20 8 15 | 0.115 0.15 0.155 0.22 300 | 7.8 47 2SD1999 PNP NPN 20 4 1.5 ; 70 3 150 | 0.25 0.5 1.5 1.5
2SK3617 Nch 100 | 20 6 15 0.18 0.225 0.225 0.315 | 530 13 25D1998 NPN 30 3 1.5 70 2 100 0.2 0.5 1.5 0.8
@ 2SD2720 TP NPN 30 3 15% 70 2 100 0.23 0.5 1.5 0.8
*1: Tc=25°C  *2: When mounted on ceramic substrate (450mm?®x0.8mm)  *3: When mounted on ceramic substrate (250mm?x0.8mm)
12 13
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Devices for SW Power Supply

B Switching Power Supply Types & Recommended Power MOSFETs Map

Universal AC Input
20 Forward (1 or 2 used)
‘ VDSS: 600 to 800V
<
[a) ; Full-bridge (4 used)
S 14 VDSS: 450 to 500V
=
g
S
=]
(O] Flyback
£ 8 RCC or PWM J,
© . :
E VDss: 600 to SU0 Half-bridge (2 used) When output becomes large, a high VDSS
VDSS: 450 to 500V is required for the device
6 ex) Flyback Circuit
Output 80W — VDSS>600V
Output 120W — VDSS2700V
30 50 100 150 200 250 300 350 400 450 500

H Application Example

(1) Flyback Circuit

DC
7_7; Output

Main SW

MOSFET

Main Control

PFC
Control

:II':)CSFET . (2) Forward Circuit

DC
Output

Main SW
MOSFET
(1) Flyback 0s

For low-output use (up to 150W)

few externally-conneted parts required
1 MOSFET is used for switching

(2) Forward vee (3) Half-Bridge Circuit
Usable for middle-large ouput (100 to 300W) PUISZLE
Several switching MOSFETs can be used in parallel —

. BD/FRD
Several switching MOSFETs can be used Main SW Sl

MOSFET 1 oC
(3) Half-Bridge 1r Output

For middle output (<150 to 400W) —>

MOSFET with a lower voltage than flyback or Main SW
Forward voltage can be used MOSERY 7—'|/; SBD/FRD
2 switching MOSFETs are used

VCC o—1- (4) Full-Bridge Circuit
(4) Full-Bridge s
For high output (>300 to 400W) al

MOSFET with a lower voltage than flyback or

forward voltage can be used DC
4 switching MOSFETSs are used Output

Main SW
MOSFET

14

B Switching Devices
[MOSFET/FRD/SBD Use Example]

ACIN
O
000
O
PFC
Control
PFC DC
MOSFET Output
Main SW
MOSFET
(1) Power MOSFET/SBD/FRD for Adapter
Recommended Devices
Set Spec PFC Main SW Rectifier
Applications/Power Voutr lout MOSFET MOSFET SBD
™ [A]
Game machine 5 2.0to 4.0 ) 2SK4086LS SBT80-04J
50W 12 1.0t0 2.0 (600V/0.58%) SBT100-16JS
Notebook PC 2SK4087LS
65W 20 2.0t0 4.0 = (600V/0.470) SBT100-16JS
General 5 2.0104.0 2SKA085LS 2SK4087LS SBT80-04)
eneral-purpose -
75 to 90W 12 3.0105.0 500V/0.33Q (600V/0.47) SBT150-10JS
24 SBT100-16JS
(2) Power MOSFET/SBD/FRD for other power supply
Recommended Devices [Other sets] 3#: Development
Set Specification PFC Main SW Rectifier
Set Specification P°N‘",]°' FRD MOSFET MOSFET SBD
Printer Domestic (Japan) 50 - - 2SK4096LS SBT150-10JS
W/W 50 - - 2SK4098LS SBT150-10JS
BL DVD recorder | Domestic (Japan) 100 # RD0O506LS 2SK4097LS 2SK4087LS SBT100-16JS
DVD recorder Domestic (Japan) 60 - - 2SK4097LS SBT80-06J
Desktop PC W/W >200 s RD1006LS 2SK4085LS 2SK4125 SBT350-04J
PDP TV W/W >300 3 RD1006LS 2SK4124 2SK4124 SBT100-16JS

15
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Devices for SW Power Supply

(3) Bipolar Transistors for Adapter

[Bipolar Transistor Use Example]

Output
+5.6 to 5.8V/600 to 700mA

AC Input Starting
resistor

@Thermistor %

Control IC

Bipolar Transistors [VCBO=700V/800V Series (AC Adapter)] # Development
Absolute maximum ratings/Ta=25"C Electrical characteristics/Ta=25°C Inout AC Adant
npu apter
Type No. Package VCBO VCEO Ic L= VCE (sat) [V] Voltage Circuits
vl ™ [A] E/(:] min max [':SA] [r:SA] max v wi
25C5823 TP 700 400 1.5 0.1 20 50 700 140 0.8 100/220 3/6
2SC5808 TP 700 400 2.5 0.3 20 50 1200 | 240 0.8 100/220 4/8
sk TT2240NMP NMP 700 400 1.0 0.1 15 30 500 100 0.8 100/220 1.5/3
2SC6065-V NMP 700 400 1.5 0.1 20 50 700 140 0.8 100/220 3/6
25C6083 SPA 700 350 1.0 0.1 100 200 500 100 0.8 100 1.5
2SC6083A SPA 700 400 1.0 0.1 50 100 500 100 0.8 100/220 1.5/3
sk 25C6146 SPA 800 350 1.0 0.1 100 200 500 100 0.8 220 3
CPH3249 CPH3 700 350 1.0 0.1 100 200 500 100 0.8 100/220 1.5/3
CPH3249A CPH3 700 400 1.0 0.1 50 100 500 100 0.8 100/220 1.5/3
16

ELCDTV

Recommended Devices by LCD-TV Panel Size
(1) When BL inverter is half-bridge circuit, and AV output is flyback circuit

PFC Circuit Half-Bridge Power Supply
vVce
PFC FRD(1) Pulse IN

> 5

Main SW SBD(2)/FRD(2)

MOSFET(2)
PFC %
Control
o

PFC =

MOSFET(1) Main SW
MOSFET(2) l SBD(2)/FRD(2)

Flyback Power Supply

O »!
14 ®

:.lL/; ‘é SBD(1) ot

L]
< SBD(1) ZZ
Main SW

MOSFET(3) °

Main Control

* For under 21inch, also used for
BL inverter power supply.

* Lineup sk: Development
Set Spec PFC Aviffc?s'sor Bf ::‘sv::er 2nd Rectifier
Panel Size PouT VouT SBD(1)
finch] w] M FRD(1) MOSFET(1) MOSFET(2) MOSFET(3) SBD(2)/FRD(2)
28SK4086LS SBT80-06J(1)
up to 21 70 5/12 - - (also used for -
BL power supply) SBT100-16JS(1)
5to0 12 SBT100-16JS(1)
26 to 32 1 s RD1 & 2SK4085L. 2SK4098L. 2SK4096L.Sx2
6to3 50 o4 3 006LS SK4085LS SK4098LS SK4096LSx SBT100-16J5(2)
5t0 12 SBT100-16JS(1)
37 to 42 250 % RD0O506LS 2SK4124x2 2SK4098LS 2SK4097LSx2
° 24 # x *% | SBT150-105@2)
51012 SBT100-16JS(2)
at least 42 350 24360 sk RD1006LS 2S8K4124x3 2SK4101LS 2SK4084LSx2 SBT150-10JS(1)
RD2004LS(2)
[Power supply block]
e Circuit

For under 21inch, used for both AV processor (main power supply) and BL inverter power supply.

For larger than 26inch, 2-power supply system is usually used (one is for BL inverter use, and the other is for AV processor use).
¢ Secondary-side diode voltage

In case of flyback circuit, diode voltage should be 100V and above for 12V output (when PFC output is 380V).

In case of half-bridge circuit, diode voltage should be 100V and above for 24V output (when PFC output is 380V).

17
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Devices for SW Power Supply

(2) The example when BL inverter adoptes PFC voltage direct input circuit, and AV output adopts flyback circuit (3) Devices for BL Inverter
1) Recommended Devices for Bridge Circuit

Push-Pull Type

PFC Circuit
Feature
PFC FRD(1) - - E Compa]red with half-bridge type, although doubled voltage is needed, meanwhile RDS(on) can be suppressed due to the use of Nch,
pt - ‘ PFC Direct input BL Inverter so a good symmetry can be achieved.
mg‘gEEwr(s) FRD(2) Multi COFL, Parallel Because the current capacity is large, multi tubes driving can be made possible, and the needed parts count can be reduced.
s PuIJs_tIe_IN I,_ A FRD(2) A P Separately-excitation Package Polarity Type No. S;:j;e ‘[,‘I;il
Control \ Nch  |2SK3285 (30V/34mQ)
Pre Driver | ¥ FRD(2) VIN & Nch  |25k3352 (30V/21mQ) up to 12
MOSFET(1) FRD(2) N1 SMP Nch  |2SK3816 (60V/41mQ) 211032 151024
g ! _ L Nch  |2SK3818 (60V/18mQ) ©
. 2 ! 1 Nch 2S8K2592 (250V/200mQ) at least 60
Main SW ;I; S ! 1 e
MOSFET(3) B £ s Nch  |2SK3703 (60V/28mQ)
o 1 Nch 2SK3704 (60V/15mQ) 15to 24
1 |L__ : TO-220ML Nch 2SK2160 (200V/350mQ) at least 32
L] = TO-220FI Nch 2SK2161 (200V/250mQ)
Flyback Power Supply for AV Processor N2 Nch  |2SK4096 (500V/710mQ) at least 60
T » oC Nch  [2SK4084 (500V/400mQ)
;; Output VECS Nch + Nch |VEC2402 (30V/99mgQ)
(VECXXXX) | Nch 4 Nch |ECH8606 (30V/75mQ)
ECH8 5to12
mgingEwr(z) (I::I_(;gg);(é() Nch ECH8402 (30V/32mQ) 25t08
@ (FTsxosingle) | Noh + Neh |FTD8009 (30v/33me)
(FTDxxxx(Dual)) | Nch + Nch |ECH8616 (60V/133mg) 15to0 24
Nch + Nch |[FW241 (30V/150mQ)
Nch + Nch |[FW261 (30V/83mQ)

© Nch + Nch |FW803 (30V/27mQ) 5to 12

E - Nch  |FSS250 (30V/54me)
o Lineup A Y Nch  |FSS804 (30v/20mQ)
- — 5 1 SOPS8 Nch + Nch |FW808 (30V/37mQ)
Set Spec PFC Direct BL Inverter SPS for AV Processor 2nd Rectifier S 1 I (FSSxxexisingle)) | Noh + Noh |FW250 (60v/215me) 1516 19
Panel ﬁ' o fedu | e FRD(1) MOSFET(1) FRD(2) MOSFET(3) MOSFET(2) SBD S : [ (FWxxxx(Dual) | Nch + Nch |FW256 (60V/84mQ)
Lk ol i - I 1 Nch  |FSS273 (45V/34mQ) 150 24
26 to 37 200 12 | # RD1006LS | 2SK4085LS | 3 RDO506LS |2SK4086LSx2|  2SK4098LS SBT100-16JS I e R e e e
37to 42 250 | 12to0 18 | % RD1006LS | 2SK4124x2 | s RDO506LS | 2SK4086LSx2|  2SK4098LS SBT100-16JSx2 _— - . s
at least 42 350 | 12to0 18 | s RD1006LS | 2SK4124x3 | s RD1006LS |2SK4085LSx2|  2SK4101LS SBT100-16JSx2 NCRYRNERR P Y o)
Nch + Nch |FW225 (450v/11.2Q) at least 120
Nch  |SFT1402 (35V/40mQ)
Nch  |SFT1403 (35V/25mQ) 5012
Nch  |2SK3352 (30v/21mQ)
Nch  |SFT1407 (45V/29mQ)
Nch  |SFT1405 (45V/74mQ)
STJP Nch  [2SK3615 (60V/85me) | atleast32 | .. .,
Nch  |2SK3816 (60V/41mQ)
Nch 2SK3818 (60V/18mQ)
Nch  |25K1920 (250V/700me)
Nch  |2SK3092 (400V/2.3Q) at least 120
Nch  |2SK3850 (600V/18.5Q)
18 19
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Devices for SW Power Supply

Full-bridge Type, Half-bridge Type

[Feature: Full-bridge/Half-bridge Type]
e Pch/Nch drive
® A large current device can drive multi tubes, thus the needed parts count can be reduced.

[Feature: Half-bridge Type (High voltage input)]
¢ A highly effiective system can be achived by using a high side driver, whitch can make the inverter cicuit to be operated at a PFC
voltage level.
MOSFET should be Nch type and withstand a high voltage.

Separately-excitation Package Polarity Type No. SE::;‘T ‘;\I,T
Full-Bridge © Nch 2SK3815 (60V/55mQ)
e e 12 to 24
) % '-(E '; P EI ': % . Pch 28J659 (60V/133mQ)
3 P11 N & at least 32
g 1Py 1 P2y E Nch 2SK3819 (100V/130me)
8 1 - 1 1 8 at least 60
I (,: 1 (PN Pch 28J664 (100V/136mQ)
i 2 @J— Nch 25J3702 (60V/55mQ)
| | "= k= . I
N17 7 77N2 Pch 28J650 (60V/135mQ) 12to24
- - Nch 2SK3706 (100V/130mg)
! g TO-220ML Pch 28J655 (100V/136mQ) at loast 32
L R TO-220FI Nch 2SK2161 (200V/350mQ) ot loast 60
* — Pch 2SJ405 (200V/500mQ)
) Nch 2SK4096 (500V/710mg)
Half-Bridge (Nch + Pch) Nch | 2SK4084 (500V/400mQ)
Nch + Pch | VEC2602 (30V/99¢168mQ)
. VECS Nch + Pch | ECH8609 (30V/75¢120mg) 51012
= (VECxxxx) Nch ECH8402 (30V/32mQ) 05108
£ ECH8 Pch ECH8302 (30V/48mgQ) '
o (ECH8xxX) | Nch + Nch | ECH8616 (60V/133mQ) 1510 24
Pch + Pch | ECH8615 (60V/295mQ)
L] Nch + Pch | FW344 (30V/1500147mQ)
Nch + Pch | FW340 (30V/83¢98mq)
Nch + Pch | FW342 (30V/52¢98mQ) 5t012
Nch FSS802 (30V/26mQ)
Pch FSS163 (30V/31mQ)
Half-Bridge e (FSS)?XSXTS?ngle)) Nch+Pch | FW349 (30v/84+106m@) | .. .o
(FWxxxx(Dual))
Nch + Pch | FW359 (30V/215¢205me)
% 15 to 24
£ Nch FSS273 (45V/34mQ)
o
T Pch FSS145 (45V/40mQ)
— N1 Nch 2SK3351 (30V/21mQ)
5 5 Pch 2SJ646 (30V/154mQ) 51012
o o Nch 2SK3285 (30V/34mQ)
3 7 > Nch 2SK3352 (30V/21mQ)
] . Nch SFT1402 (35V/69mgQ)
Half-Bridge (High +B Voltage) ViN(High) Pch SFT1302 (35V/111mQ)
Vin(ow) O_Efl - Nch | SFT1405 (45V/74mQ)
T 1()! P Pch SFT1305 (45V/147mQ)
E’ it ! SMP Nch | 2SK3615 (60V/85mQ) atleast32 | 151024
£ T MY Pch 2SJ635 (60V/92me)
g 1 " Nch 2SK3818 (60V/18mQ)
[ ()4 T T Pch 2SJ662 (60V/38me)
— Iﬁ1" - [ Nch 2SK3979 (200V/450me)
S Pch 2SJ679 (200V/980mQ)
7 i« Nch | 25K1920 (250v/700mQ) at least 120
Pch 2SJ281 (250V/2Q)
20

Self-excitation Type (collector resonance)

[Feature]

¢ Multi tubes can be driven by using a power device with large current capacity.

— also, the number of inverter circuits and used parts can be reduced.
e 4 to 8 tubes can be driven by circuit.
® Best choice for low-cost sets.

S Set Size VIN
Self-excitation Package Type No. finch] vl
2SC5915 (120V/10A)
SMP at least 32 15 to 24V
25C5999 (120V/25A)
2505888 (80V/10A) up to 15V
2L at least 32
TO-220F! 25C6080 (80V/13A) up to 15V
25C5264 (800V/5A) at least 100V
2) Recommended Power MOSFETs & Bipolar Transistors by Monitor Size
[Power MOSFET Lineup by Input Voltage and Monitor Size]
f— }
PCP Package SOP8 Package TP Package
VDsS Ip VDSS Ip VDsSS Ip
Type No. vl (Al Type No. vl (Al Type No. vl (Al
2SK3614 60 4 FW250 60 3 2SK3978 200 4
2SK3944 60 2 FW359 60 3 2SK3977 100 4
25J632 60 2 FW248 45 6 SFT1202 180 2
2SK3489 30 8 FW349 45 4 SFT1201 150 25
2SK3490 30 8 SFT1305 45 10
25J616 30 6 . SFT1307 45 14
SFT1405 45 10
- SFT1407 45 14
SFT1403 35 11
SFT1402 35 14
1] ] Monitor Size [inch] (Standard)
20 32
\ v
[Bipolar Transistor Lineup by Input Voltage and Monitor Size]
f—- ]
VEC8 Package PCP Package TP Package SMP Package
VCES Ic VCES VCES VCES Ic
T No. T No.
Lt vl [A] Type No. | *VCBO lc Type No. | *VCBO lc ype o I\ [A]
[A] [A]
VEC2202 120 25 v [\ 25C5974 700 7
VEC2201 100 3 PCP1201 150 25 25C6071 120 10 25C5999 120 25
. PCP1202 | 180 2 2SD1816 | 120* 4 2505915 120 10
25C6095 120 2.5 2SD1815 | 120* 3
CPHS Package 2SC6096 | 120 2 2SC6098 | 120 | 25
TypeNo. | VCES 'f 25C3647 | 120 2 25C6099 | 120 2
M [A] 25C5991 | 100 7 25C5980 | 100 8
CPH3252 | 180 2 2SC5990 | 100 4 25C5979 | 100 5
CPH3251 | 150 2 2SC5964 | 100 3 2SC5707 80 8
CPH3247 | 120 2.5 25C5994 | 100 2 2SC5706 80 5
CPH3239 | 100 5 25C6022 20° 9
CPH3236 | 100 3 - 2506020 | 40* 6
CPH3223 | 100 3 [ |
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Devices for SW Power Supply

(4) Devices for Power MOSFET Buffer 2) High Voltage Driver ExPD

1) Low Side Driver ExPD [MOSFET, IGBT Gate driver IC] [ExPD Use Example]
[Application]

¢ PDP, LCD-backlight, inverter light, liquid crystal projector, HID drive, motor drive, half-bridge/full-bridge power supply, etc. . . . b
¢ High withstand voltage driver (600V)
[EXPD Use Example] e Under-voltage protection function is built in
e JL HIN HOUT JL QE MOSFET 1
e Withstand voltage of 25V is assured. o
* 2 low side drivers in - L uberlatie)
¢ TTL/CMOS compatible % SD V8 Load
(VIH=2.6V or less at VDD=4.5 to 25V) o
¢ High-speed switching time _|_|_ —|_|_ MOSFET 1 LOUT —LI- KI': MOSFET 2
(tr/tf=typ 25ns, at 1000pF load [TND301S]) o IR COIA TL N
£ TND3xx 7
<.o) Inverter
JL INB OUTB H EBuﬁer) ) ) MOSFET 2
ExPDs
o
\ Type No. Package = Source Sink Features Applications
v [mA] [mA]
ExPDs ) L ,
@® TND516SS 600 200 400 Single-phase high side driver Ballasts, PDP maintenance drive, DC/AC
. VpD max | Pp max Operating Drive capability VIHmin | V|L max motor drive, induction heaters, charging
Type No. Package Functions v Wi voltage range ™ vl TND507S SOP8 600 250 500 o , circuits, high-frequency switching power
M Source [A] | Sink[A] Single input/two output half bridge |qpjies, switching amplifi ers, and other
TND321VD Dual inverter 25 0.2 4.51t025 0.8 1 2.6 0.8 TND508S 600 250 500 driver circuits general-purpose driver applications
TND322VD VEC8 Dual buffer 25 0.2 4.5t025 0.8 1 2.6 0.8
TND323VD Inverter buffer 25 0.2 4.510 25 0.8 1 26 0.8 ® TND512MD 600 200 400 3-phase high side driver 3-phase motor drive applicatioon
TND307TD Dual inverter 25 0.25 4.5t0 25 1 1 2.6 0.8 Two input/output half bridge driver ) )
TND308TD | TSSOP8 |Dual buffer 25 025 | 451025 1 1 26 0.8 TND505MD 600 | 250 | 800 |circuis. _ FoP mantenance drive, DO/AC motor
Built-in shutdown function and rive, ballasts, charging circuits,
TND309TD Inverter buffer 25 0.25 451025 1 1 2.6 0.8 MFP16 low-side priority circuit high-frequency switching power supplies,
TND301S Dual inverter 25 0.3 4.5t0 25 2 2 2.6 0.8 : induction heaters, switching amplifiers,
TND302S Dual buffer 25 0.3 451025 2 2 2.6 0.8 Two input/output half bridge driver |and other general-purpose driver
TND303S Inverter buffer 25 0.3 451025 2 2 26 0.8 TND506MD 600 | 250 500 |circuits. . applications
TND304S Dual inverter 25 03 451025 1 1 26 0.8 ST 0 € AL D0 VTl
TND305S Dual buffer 25 0.3 4.5t025 1 1 2.6 0.8
TND306S SOP8 Inverter buffer 25 0.3 4.5t025 1 1 2.6 0.8
TND311S Dual inverter 25 0.3 4.5t0 25 2 2 2.6 0.8
TND312S Dual buffer 25 0.3 4.5t025 2 2 2.6 0.8
TND313S Inverter buffer 25 0.3 4.5t025 2 2 2.6 0.8
TND314S Dual inverter 25 0.3 4.5t025 1 1 2.6 0.8
TND315S Dual buffer 25 0.3 4.5t0 25 1 1 2.6 0.8
TND316S Inverter buffer 25 0.3 4.5t025 1 1 2.6 0.8
* TND30x series: input terminal Hi Z (high impedance); TND31x/TND32x series: input pull-down resistor in.
22 23
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Devices for SW Power Supply

3) LCD-Backlight Inverter: ExPD 5) Air conditioner fan motor drive: ExPD
[TND3xx Use Example: MOSFET Driver] [TND512MD Use Example]

Half-Bridge MOSFET Full-Bridge MOSFET Push-Pull MOSFET
VM O

cl |
1000uF 7
GND 0——+¢

77

TND3xx
=L

1 TND3xx1
1 1

1 1
9 o
L _GENDJ Al

R7§

c10
105 C12,105
I

|C
IX 7

1E| 14

TNDS512MD

24V Power Supply Variation

O
1|L2 7&8

D3 C13
NI 105

Ll

24V

>

LB11696V
4) PDP Sustain Driver: ExPD
[TND5xx, TND3xx Use E le] 16 17@ 19| 20 21ij:3 24| 25| 26| 27| 28
XX, xx Use Example
J6\ J7
; Ja\|J5

c9
4.7uF 7J7 R24
Ro4 20kQ

20kQ FR
PWMIN  HP

T1 to T6: 2S5K2624
D1 to D3: DFDO5TC

PDP Panel
N4
ik

INA  OUTA

Cp

INB OUTB
Ilvop GND

T F

\-*—-————————

Control IC

24 25
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Devices for SW Power Supply

6) Bipolar Transistors: Separately-excited Inverter (MOSFET for Gate Drive)

[Bipolar Transistor Use Example]

¢ |C with large IC is recommended for driving large-capacitance MOSFET
e Composite type (PNP+NPN) is recommended for miniaturization purpose

H DC-DC Converter IC
TN8D41A/51A, TN5D41A/51A/61A: Separately-excited step-down switching regulator

[Functions/Features]

e Large current

¢ High efficiency

Io max 8A (TN8D41A/51A)

I max 5A (TN5D41A/51A/61A)

Vertical-type P-channel power MOSFET built-in
¢ High withstand voltage V|N max 57V
® Five external parts

e Built-in reference oscillator (150kHz)

e Built-in current limiter

e Built-in thermal shutdown circuit
e Built-in soft start circuit

* ON/OFF function (shared with soft start pin)

Full-Bridge Push-Pull . —
Buffer Transistor Gircuit Type No. Type Input voltage Output voltage/current Channels Power stage Package
VDD VDD o TN5D41A Step-down 10V to 40V 5V/5A 1ch Built-in (PMOS) TO-220FI5H-HB
i TN8D41A Step-down 10V to 40V 5V/8A 1ch Built-in (PMOS) TO-220FI5H-HB
O—IBuffer TR O— B-ff ?R J N1 TN5D51A Step-down 20V to 48V 12V/5A 1ch Built-in (PMOS) TO-220FI5H-HB
I =a1= l : er_ —% CCFL TN8D51A Step-down 20V to 48V 12V/8A 1ch Built-in (PMOS) TO-220FI5H-HB
O— Buffer TRJ— 1 TN5D61A Step-down 30V to 48V 24V/5A 1ch Built-in (PMOS) TO-220FI5H-HB
D VDD O— Buffer TR 1 ExPD U E |
_i_ J'_ Ji [Ex se Example]
o— Buffer TR l GND N2 o
I =1=
O— Buffer TR ﬂ 77
;- |Pch MOSFET
GND Under Volt Over Over Current
"Protect | |Temeerature | | Y et
Bipolar Transistors
Absolute maximum ratings/Ta=25'C Electrical characteristics/Ta=25°C
Internal chip .
h Vi t
Type No. Package |Polarity| VGO | IC Icp | Pc ¥ IiFE Ii%(s ) equivalent ci‘::::;:L
v [A] [Al | W] CE | C | min max| C = typ max | product .
M | A [A] | [mA] —SS 5} T'sorrsmant |
PNP 30 0.7 3 0.5 2 0.01 | 200 | 500 | 0.2 10 | 0.11 | 0.22 | 30A02MH Band Gap
MCH5541 MCPH5 B14
C C NPN 30 0.7 3 0.5 2 0.05 | 300 | 800 | 0.2 10 |0.085| 0.19 |+30C02MH
PNP 30 0.3 0.9 0.5 2 0.01 | 200 | 500 | 0.1 5 0.11 | 0.22 | 30A01M
MCHEs42 vopre | NPN | 30 | 03 [ 09 | 05 | 2 |001/300 80| 01 | 5 | 01 | 02 | +30C0IM B13 GND 1
MCH6545 PNP 50 0.5 1 0.5 2 0.01 | 200 | 500 | 0.1 10 | 0.06 | 0.12 | 50A02CH B13
NPN 50 0.5 1 0.5 2 0.01 | 300 | 700 | 0.1 10 | 0.05 | 0.1 |+50C02CH
CPH5541 PNP 30 0.7 & 0.6 2 0.01 | 200 | 500 | 0.2 10 | 0.11 | 0.22 | 30A02CH B14
NPN 30 0.7 3 0.6 2 0.05 | 300 | 800 | 0.2 10 |0.085| 0.19 |+30C02CH
CPH5506 PNP 30 1.5 5 0.9 2 0.1 | 200 | 560 | 0.75 | 15 | 0.25 [0.375| CPH3115 B14 . . ) A
NPN | 30 15 5 0.9 5> | 01 | 200 560|075 | 15 | 0.15 | 0.225 | +CPH3215 [Application Example for Power Supply Makers: Allows High Design Freedom]
PNP 30 2 6 0.9 2 0.1 | 200 | 560 | 1.5 75 0.17 | 0.26 | CPH3144
PH551 PH B14
CPHS5516 CPHS NPN 30 2 6 0.9 2 0.1 | 200 | 560 | 1.5 75 0.16 | 0.24 | +CPH3244
CPH5518 PNP 50 1 3 0.9 2 0.1 | 200 | 560 | 0.5 10 | 0.23 | 0.38 | CPH3116 B14 T
NPN 50 1 3 0.9 2 0.1 | 200 | 560 | 0.5 10 | 0.13 | 0.19 | +CPH3216
PNP 50 3 6 0.9 2 0.1 | 200 | 560 1 50 |0.115| 0.23 | CPH3123
PH5524 B14 24V Output
CPHSS NPN 50 3 6 0.9 2 0.1 | 200 | 560 1 50 | 0.09 | 0.13 | +CPH3223 CPFtC I
ontro
.---m_______l
5/3.3V I
Output |
| N
- [P\@sal]/
1..Simplification of circuits
B13 B14 ‘Common ization of/circuits
c1 B2 E2 co c1 CPFC 3. Helps reduce designing,time
ontrol
L1 e - %- V]
—— e ————
TN5D/8D
Series O gﬁs&lt ‘
[T [T L] | | | 5 to 8A Output
E1 B1 C2 B2 EC B1 ——————————

26

27

Download from Www.Somanuals.com. All Manuals Search And Download.



Devices for Lighting

H Inverter light

[Bipolar Transistor Use Example: Ball Lamp] [MOSFET Use Example]
4 ) 4 Do
H> 1 A -
DB1 L1 L1 1 b3 ! RotoosLs(e00v/104)
B — oum [ Q D4 for Inverter circuit use
Inductor bl ? (2 devices are used)
DB o p o=
N — I R A% _,_—D ouT2 Q_ - | I'_ a3
T 1= @ c5 V! for PFC aircuit | 711 Bl
_|_K NPN — AC L ik 1 ::+ A+ TND - 1
1 OuUT3 a — - 506 c3l c2 L2
[Ty s c == ct  |c4 to i 1 Light
_m 1
{f {—> OUT4 TND509 I i : |—‘{jtjtj I
T - 5.
1 R | -
Q2 — i — Light
NPN 17 5
_|_|< " R Control IC
| . R — \
pt AWV
. J Recommended Devices and Spec: Surface Mount Type
Bipolar Transistors Recommended devices by inverter lighting set [AC=200V input]
Absolute maximum ratings/Ta=25'C Electrical characteristics/Ta=25C Set output PFC circuit Inverter circuit Remarks 5]
hFET hFEZ Set (Fluorescent tube) [W] 313l 632 06.
Type No. Package |Polarity| VCBO | VCEO Ic v | v | Merit power 302 2SK4136x2 2SK4136x2 |525V device is recommended when a ]
CE C . CE C X in i o
Al larger margin is needed. N b <9
ENER LRl " e RingLh
. . . X X L M IS
TT2264 - NPN | 700 400 0.3 5 [0.03| 50 | 100 | 5 |0.15|atleast10 EI'::EEof I;)\I/vcurrent S|dte |s.(:|gh up to 20 40x2 2SKA182x2 2SKA181x2 [zP Padeane] o e to thi bod %jl 2 ;%504* 03 :ﬁ
of low current side + good surface radiation due to thin body 254 || -
2SC6083A NPN | 700 400 1 5 | 01|50 | 100 | 5 | 0.5 |atleast10 g packagelisiemal 20 to 60 s 0SKA138x2 28KA138x2 PD up better radiation than that of &mam NWT
TT2240NMP| NMP | NPN | 700 400 1 1 01|15 | 30 | 5 | 0.5 |atleast 10|Package is small 20 to 60 x 2SK4183x2 28K4183x2 SMP package. 10% PD up. . \ i .
TT2188 NPN | 500 400 5 5 | 05| 20 | 50 5) 3 |atleast 10 |tf=0.3ps 20 to 60 ~ ‘
TT2146 TO-220 | NPN | 500 400 8 5 | 08| 20 | 50 5 4 atleast 10 |tf=0.3ps
to1 M FET: @: New products
TT2196 NPN| 500 | 400 | 12 | 5 |12 | 20 | 50 | 5 | 6 |atleast10|tf=0.3us 6510130 OSFETs : : - . S Ten procke
Absolute maximum ratings/Ta=25°C | Electrical characteristics/Ta=25°C
R| Q.
[MOSFET Use Example: Ball Lamp] Type No. Package | Vpss | VGss Ip PD Bl Ciss
v v [A] Tc=25°C VGs=10(15)V [oF]
é E— W] typ max
H >—AM—000, @ 2SK4136 500 30 8 70 0.65 0.85 600
Rt NF DB1 s ® 25K4137 500 | 30 9.5 80 0.5 0.65 750
L 1 — OUT{ @ 25K4138 7p 500 30 14 100 0.4 0.52 1000
C1 1= @ 2SK4181 525 30 7.5 70 0.71 0.92 600
i I’ ] Q1 NTCH @ 2SK4182 525 30 9 80 0.58 0.75 750
N = Lo bl J_ — OUT2 @ 2SK4183 525 30 13 100 0.45 0.58 1000
c6 PTCA :
; R3 L § Ro - Recommended Devices and Spec: Lead Type
Recommended devices by inverter lighting set [AC=200V input]
NTC2 Set output 100
. - - )
Lo — OuT4 (Fluorescent tube) [W] PFC circuit Inverter circuit Remarks | 32
— T1 0-220FI(LS) Package 2
> > 40x2 2SK4186LS 28K4198LSx2 al (LS) gel = d" iﬁ
§ Ra ZD1’& ‘A ZD2 ) o S
L g L2 86x2 2SK4186L.Sx2 | 2SK4199L.Sx2 s
|- 7 o
a2l 54 1 sl RS
il 86x3 2SKA4187LSx2 | 2SK4187LSx2 - '
= 075 g oz
/e
\ MOSFETs @®: New products i
MOSFETs N " Absolute maximum ratings/Ta=25°C | Electrical characteristics/Ta=25"C N
: New products T
. . : . — : : Ip PD RDS (on) [2] _ —
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C Type No. Package VDSS | VGss . o Ciss Qg
RDS (on) [4] v v IDc Tc=25C VGs=10(15)V [pF1 [nC] 255 255
Type No. Package Polarity| Vpss VGSS ID PD Vas=10(15)V VGS=4(a.5)V Ciss Qg [A] wi typ max
[\l 1\l [A] w] - - [pF] [nC] @ 2SK4098LS 600 | 30 7 33 0.9 1.1 660 -
L max YR max @ 25K4099LS 600 | 30 | 85 35 072 | 094 | 815 | -
28J281 Pch 250 30 3 30 1.5 2 - - 420 - TO-220FI(LS) - - .
@ 2SK4086LS 600 30 11.5* 37 0.58 0.75 | 1000 | 38.2
@® 2SK3979 PCP Nch 200 30 6 20 0.32 0.45 - - 1090 18.2 ® 2SKA087LS 600 30 12 20 047 0.61 1200 | 46
2SK1920 Nch 250 30 4 30 0.5 0.7 - - 420 - : :
28 29
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Devices for Lighting

B Emergency Lamp H Devices for Modem
[2SK4043LS Use Exampile] [High-Voltage Transistor Use Example for MODEM Circuit]
~ ™) 4 R
- - M g
J I High-voltage TR:
§ TIP i i AN
% FUSE T Lamp Safety - A
:I| |I: Modular Jack & -~
— R Protection : :
3 N RING Modem
6, AC :HE]hllolt_a ge_TFi: I- -I-Iig-h-\;Ita-g e-; Controller

ar |
Control IC 1= -| TR
1

__+
o1 o FUSE
LI
[ T Py
Q2
RS :_ Batte
g T, & D9 . ;4
+
T [ \ J/
\ / Transistors for Modem Circuit ®: New products
Absolute maximum ratings/Ta=25’C Electrical characteristics/Ta=25C
MOSFETS @: New products hFE T VCE (sat) [V]
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C Type No. Package Polarity VCEO Ic Pc D Ic B
RDS (on) [Q ™ [A]l w] min max max
Type No. Package VDSS VGSS ID T 3205 c VaS—2.5V L Vas—av Ciss Qg [MHz] [mA] L)
v v [A] °e= as== as= [pF] InCl 2SA1740 PCP PNP 400 0.2 1.3 60 200 70 50 5 0.8
d typ SR typ RS 2SA1699 NP PNP 400 0.2 0.6 60 200 70 50 5 0.8
@ 2SK4043LS TO-220FI(LS) 30 10 20 20 0.016 0.021 0.017 \ 0.024 3000 37 2SA1785 NMP PNP 400 1 1 40 200 50 200 20 1
@ CPH3249A CPH NPN 400 1 0.6 50 100 20 10 100 0.8
28C4548 PCP NPN 400 0.2 1.3 60 200 70 50 5 0.6
H HID Lamp 25C4002 NP NPN 400 0.2 05 60 | 200 70 50 5 0.6
PNP 400 1 1.3 40 200 70 0.2 20 1
MOSFET Use Example P8501 P8
[ ple] SO SO NPN 400 0.2 1.3 60 200 70 0.05 5 0.6
( VL=(;1 5V \ *1: When mounted on ceramic substrate (250mm?®x0.8mm)
FRD - -
" %H Hé M Devices for infrared sensor
- [Junction FET Use Example]
VH 1 - ]
= | l VL HouT haA) 4
TND507S 1 1 1 Optical lens
1 VCC Reset TND508S 1 1
- IN 1 | ) ]
pisc  ouT HFG 1
i It I | Signal L
Thre sSD LOuUT —’W% 1 (Infrared rays etc.) Sensor
) 1\
T | ™Bssss | L L =l o
° T Ti Icy T
‘lo G:\?Ber ———o OQutput
GND T
o
U ) Amplifier Comparator
MOSFETS @: New products
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
P RDS (on) [] \
Type No. Package VDSS VGSS ID To= 2D5 c VGs=1015)V Ciss Qg
vl v [A] [pF] [nC] )
W] typ max Junction FET @®: New products
® 2SK4136 A 500 30 8 70 0.65 0.85 600 - Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
@ 2SK2617ALS 500 30 B 25 1.2 1.6 550 15 -
VGDS IDSS lvfs| Ciss | Crss . L
® 2SK2618ALS To_220FI(LS) 500 30 6.5 30 0.95 1.25 700 20 Type No. Package VDSX VGDO ID PD [mA] G o . Typical Applications
® 2SK2625ALS 600 30 5 30 15 2 700 20 M v | AL mwW o | ImS] | bRl | [pFI
@ 2SK4098LS 600 30 7 33 0.9 1.1 660 - :
® EC3A04B |ECSP1006-3B| 30 30 10 | 100 06 | 3 | 5 | 4 | 1. |numanbody detection, temp.
detection, automatic switching, etc.
30 31

Download from Www.Somanuals.com. All Manuals Search And Download.



H Satellite LNB
[Satellite LNB]

(

Frequency: 9 to 14GHz REIN

LNA. MIX IF Amp.

o]

LO

\.

O IF OUT

Ultrahigh-Frequency Transistors

B FM Transmitter

[Varactor Diode Use Example]

(

\.

VcCc=+14.4V (From cigarette Lighter in a car)

CO/N\T' - = = 3LNo2Mx5
VDD
\ 14T o AS

o CLK

174

RF OUT

LV2282VA

Varactor Diode

Absolute maximum ratings/Ta=25’C Electrical characteristics/Ta=25'C
Type No Package Vi | P T NF i Block
Vi . CEO [¢] (¢]
V] [mA] [mW] typ f typ f VCE Ic typ
[GHZ] | [GHZz] [dB] | [GHz] v [mA] | [dB]
MCH4009 3.5 40 120 25 2 1.1 2 3 20 17 | Lo/IF Amp.
MCH4011 MCPH4 3.5 100 350 24 2 1.1 2 3 50 14.5 | Lo/IF Amp.
MCH4012 3.5 200 500 20 2 1.0 2 3 100 12 | Lo/IF Amp.
MCH4020 8 150 500 16.5 2 1.2 1 5 50 17.5 | Lo/IF Amp.
High-Frequency Schottky Barrier Diodes ®: New products
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
Type No. Package VR IF P VF Conversion Loss © Block
v [mA] [mW] [mV] [dB] typ [pF]
@® SBX201C CP 2 50 - 280 8.6 0.25 Mixer
H GPS/XM Antenna Module
[GPS/XM Antenna Module]
4 N
Frequency: 1.57 to 2.3GHz ANTENNA NAVIGATION
MODULE SECTION
MIX
\ J
High-Frequency Transistors
Absolute maximum ratings/Ta=25°C Electrical characteristics/Ta=25°C
T N Pack Vi | P T NF ic2lol Block
ype No. ackage CEO c c oc
V] [mA] [mW] typ f typ f VCE Ic typ
[GHZ] [GHz] [dB] [GHZ] vl [mA] [dB]
MCH4009 3.5 40 120 25 2 1.1 2 3 20 17 LNA
MCH4011 MCPH4 3.5 100 350 24 2 1.1 2 3 50 14.5 LNA
MCH4012 3.5 200 500 20 2 1.0 2 3 100 12 LNA
MCH4013 3.5 15 120 225 2 1.5 2 5 5 16 LNA
EC4H08C 3.5 15 50 24 2 1.5 2 3 10 17 LNA
ECSP1
EC4H09C CSP1008 3.5 40 120 26 2 1.3 2 3 20 16.5 LNA
32

At:::::’gt: /:la a:;;n:m Electrical characteristics/Ta=25°C
Type No. Package C1 Cc2 ACm [%]
VR VR . VR 3 C1.0v/C4.0V
I\ V] min max V] min max max
EC2C01C ECSP1008-2 15 1 18.5 21.5 4 3.5 4.5 5.0
SVC710 MCPH3 15 1 18.5 21.5 4 385 4.8 4.8
SVC707 SPA 15 1 18.58 21.26 4 3.61 4.73 3.0
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B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not
be intended for use for any "special application" (medical equipment whose purpose is to sustain life,
aerospace instrument, nuclear control device, burning appliances, transportation machine, traffic signal
system, safety equipment etc.) that shall require extremely high level of reliability and can directly threaten
human lives in case of failure or malfunction of the product or may cause harm to human bodies, nor shall they
grant any guarantee thereof. If you should intend to use our products for applications outside the standard
applications of our customer who is considering such use and/or outside the scope of our intended standard
applications, please consult with us prior to the intended use. If there is no consultation or inquiry before the
intended use, our customer shall be solely responsible for the use.

B Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are
not guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an
independent device, the customer should always evaluate and test devices mounted in the customer's
products or equipment.

B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating
condition ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor
Co.,Ltd. products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures
or malfunction could give rise to accidents or events that could endanger human lives, trouble that could give
rise to smoke or fire, or accidents that could cause damage to other property. When designing equipment,
adopt safety measures so that these kinds of accidents or events cannot occur. Such measures include but
are not limited to protective circuits and error prevention circuits for safe design, redundant design, and
structural design.

W In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

B No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or
otherwise, without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

B Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

M Upon using the technical information or products described herein, neither warranty nor license shall be
granted with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any
third party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third
party's intellectual property rights which has resulted from the use of the technical information and products
mentioned above.
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@SANYO Semiconductor Co.,Ltd. Website SA//WYO
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SANYO Semiconductor Co., Ltd.

This catalog provides information as of June, 2008.
Specifications and information herein are subject to change without notice.
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