


Althoughweareconstantlymakingeveryefforttoimprovethequalityand
reliabilityofourproducts,thereneverthelessremainsacertainprobabilitythatthe
semiconductorproductsmayoccasionallyfailormalfunction.Pleasetakecareful
precautionsagainstproductfailuresormalfunctionstoavoidanyinjuries,fire
accidentsorsociallossbyimplementingsafetydesignssuchasredundancy
designs,designsforfirespreadprevention,anddesignsforpreventingmalfunctions.

Oursemiconductorproductslistedinthisdocumentarenotdesignedor
manufacturedtobeusedindevicesorsystemsrequiringextremelyhighlevelsof
qualityandreliability,orthefailureormalfunctionofwhichmaydirectlythreaten
humanlivesorcauseinjury.Inthecaseswheretheproductsaretobeusedin
devicesorsystemsforspecialapplicationsordevicesorsystemsforspecialized
applicationsshownbelow,alwaysmakesuretoconsultusinadvance.

SpecialApplications
Transportationdevice(automotive,marine,etc),communicationdevicesforcore
network,trafficsignaldevices,fireprevention/anticrimedevices,varioussafety
devices,medicaldevices,etc.

SpecializedApplications
Nuclearpowercontrolsystems,aircraftandaerospacedevices,submarinerelay
devices,andsystemsforpreservinglife,etc.

Evenifitisnotforaspecialorspecializedapplication,whenICproductsaretobe
usedfordevicesorsystemsthataredesiredtolastforalongperiodunder
continuousoperation,pleasemakesuretoconsultusinadvance.
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VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Color

CodePackage
Conditions
IF
[A]

Conditions
Ta
[°C]

1　AX057113101011.05150-55 to 15060030251D1N60＊ 2

6-1BlueAX10　8101.71.05150-55 to 15060060401.7S2V60＊ 2

8BlueAX14　6.5102.61.05150-55 to 150600120403.5S3V60＊ 2

＊1: Spec Code 7□□□  　　　＊2: Spec Code 5□□□ （See page 46 for the last 3 digits of the Spec Code）

STO-220 (SMD)

AX057

AX10

AX14

STO-220

M1FM1F

1F1F

M2F

M2F

2F

E-pack

Doubler
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Ta
[°C]

36-5STO-220
2102.51.05150-40 to 1506001401405DF5VD60
1.6107.51.05150-40 to 15060019012715DF15VD60

1NA (SMD)



SIPBridgeDiodes

Outline

Remarks

ElectricalCharacteristicsAbsoluteMaximumRatings

TypeNo. θjc
(max)

[°C/W]

θja
(max)

[°C/W]

θjl
(max)

[°C/W]

IR
(max)
VR＝VRM
[μA]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

551V－－6216100.51.05150-40to150
600

3025＊11
S1VB60

800S1VB80
551VLargeIFSM－6216100.51.05150-40to1506005025＊11S1VBA60
562S－－4710100.751.05150-40to1506006025＊11.5D2SBA60

562S－－471010
0.751.05

150-40to150
6008025＊11.5D2SB60

10.95600120115＊22D2SB60A

54D3K
1.555151011.05150-55to150800621432☆UD2KB80
1.55515101.51.05150-55to150800901403☆UD3KB80

573S5.53061021.05150-40to150600801084D3SBA60

573S5.53061021.05150-40to150
600

1201084
D3SB60

800D3SB80

573S5.53061020.95150-40to150
600

150
111

4
D4SB60L

800108D4SB80
54D3K1.555151021.00150-55to1508001351384☆UD4KB80
585S3.42651031.05150-40to1506001201116D5SBA60

585SLargeIFSM3.42651031.05150-40to150
600

1701106
D5SB60

800D5SB80

585S3.42651031.05150-40to150
600

170
112

6
D6SB60L

800110D6SB80

573S
2.3

266105
1.1

150-40to150
600

120100
10

D10XB60
800D10XB80

LargeIFSM1.91.05600170112D10XB60H

585S
1.522

5107.5
1.1

150
-40to150

600
200100

15

D15XB60
800D15XB80

1.223-55to1501000200110☆D15XB100
LargeIFSM1.5221.05-40to150600240107D15XB60H

585S1.522510101.1150-40to150
600

2408720
D20XB60

800D20XB80

585S
122

51012.51.05150
-40to150

600
35098

25
D25XB60

800D25XB80
0.823-55to1501000350106☆D25XB100

59TSB（4PIN）0.516－10251.05150-40to1508006009550☆D50XB80

53D6K
3.5

35510
2

1.0150-55to150800
1501254☆US4KB80R

3.031751166☆US6KB80R
2.842001088☆US8KB80R

53D6K

2.5

35510

5

1.10150-55to150800

15010010☆US10KB80R
1.57.520010115☆US15KB80R
1.2102409720☆US20KB80R
0.8153509730☆US30KB80R

☆:Newproduct ＊1:Ta ＊2:Tl :ULrecognized（ULFileNo.E142422）

1V

2S

3S

8 （F072-4）

Rectifier Diodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

禾

TSB 4PINTSB（4PIN）

D6K

5S

D3K



Low Noise Bridge Diodes

Outline

Remarks

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

θ ja
(max)

[°C/W]

θ jl
(max)

[°C/W]

trr
(max)

[μ s]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

＊21W－－6510

510

0.551.0

150-40 to 150

600

5025 ＊ 11.1LN1WBA60
551V－－62160.61.05025 ＊ 11.2LN1VB60
573S 5.530620.951501114LN4SB60
585S 3.426531.051701116LN6SB60

585S
－

1.52357.5
1.1

150-55 to 150
200100

15
LN15XB60

Large IFSM1.05290106LN15XB60H
585S－1.323512.51.05150-55 to 1503508525LN25XB60

＊1: Ta 　　　　　＊2: SMD Package Fig.29; THD Package Fig.30 榎榎榎  : UL recognized （UL File No. E142422）

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
Low frequency rectifying

1W (THD)

1W (SMD)

DIP Bridge Diodes

Outline

Remarks

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ ja
(max)

[°C/W]

θ jl
(max)

[°C/W]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Ta
[°C]

22-11Y－15020100.21.05150-40 to 15060030400.4S1YB60

＊ 11Z－7620100.41.05150-40 to 150
600

30250.8
S1ZB60

800S1ZB80
33SOPA-4－62.525100.40.95150-55 to 1508003025 1D1UBA80

＊ 21N－6815100.51.05150-40 to 150
600

3025 1
S1NB60

800S1NB80
＊ 31NA－6815100.51.05150-40 to 15080050261S1NBB80

＊ 41W
－

6510100.51.0150-40 to 150
600

30
25 1

S1WB（A）60
800S1WB（A）80

Large IFSM60050S1WB（A）60B

＊ 31NALarge IFSM6815100.751.05150-55 to 150
600

60105 ＊ 51.5
S1NBC60

800S1NBC80

＊1: SMD Package Fig.23-1; THD Package Fig.24 ＊2: SMD Package Fig.25; THD Package Fig.26
＊3: SMD Package Fig.27-1; THD Package Fig.28 ＊4: SMD Package Fig.29; THD Package Fig.30 ＊5：Tl

Low VF Bridge Diodes

Outline

Remarks

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

θ ja
(max)

[°C/W]

θ jl
(max)

[°C/W]

trr
(max)

[ μ s]

IR
(max)
VR＝VRM
[ μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

I2t

[A]

IFSM 1＊

[A]

IFSM

[A]

IO

[A]

VF
(typ)

[V]

Conditi-
ons
Tc

[°C]
Fig.Package

Conditi-
ons
IF
[A]

585S 
12553107.50.860.90150-55 to 15060020063020012415LL15XB60
0.825531012.50.870.92150-55 to 15060045094530011325LL25XB60

＊: IFSM1: Pulse width 1ms 　 榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎  : UL recognized （UL File No. E142422）

1V

2S

3S

9（F072-4）

5S

1N/1NA (SMD)

1W (SMD)

1Z (THD)

1Y (THD)

1N/1NA (THD)

1W (THD)

1Z (SMD)

禾

禾

禾

禾

禾



SQIP Bridge Diodes

Outline
Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

θ jl
(max)

[°C/W]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Ta
[°C]

61S2VB－71011.05150-40 to 15060040402S2VB60
62S4VB－4.51021.05150-40 to 15060080404 ＊ 1S4VB60
63S5VB－31031.05150-40 to 150600200406 ＊ 1S5VB60
64S10VB－2.81051.05150-40 to 1506002004010＊ 1S10VB60
65S15VB2.3－107.51.05150-40 to 15060020083＊ 215 ＊ 1S15VB60

66S25VB1.5－1012.51.05150-40 to 150
600

40085＊ 225 ＊ 1
S25VB60

800S25VB80

67S50VB0.5－10251.05150-40 to 150
600

50095＊ 250 ＊ 1
S50VB60

800S50VB80

＊1: With heatsink　　　　　＊2: Tc

Input/Output In-line Terminal Type
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

θ jl
(max)

[°C/W]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

68S3WB－5.51021.05150-40 to 15060012040＊ 2.3S3WB60
69S10WB3.941051.05150-40 to 1506001707410S10WB60
70S15WB2.52107.51.05150-40 to 1506002007715S15WB60

71S20WB2210101.05150-40 to 150
600

5007620
S20WB60

800S20WB80

＊: Ta　

S20WB

10 （F072-4）

S15VB

S15WB

Rectifier Diodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

S5VB

S10VB

S3WB



3 Phase Bridge Diode Modules

Outline
Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

74SVT0.65103.51.05150-40 to 150600170137

10

S10VT60
73SVTA0.65103.51.05150-40 to 150600170137S10VTA60
74SVT0.65103.51.05150-40 to 150800150137S10VT80
73SVTA0.65103.51.05150-40 to 150800150137S10VTA80
74SVT0.61051.05150-40 to 150600200132

15

S15VT60
73SVTA0.61051.05150-40 to 150600200132S15VTA60
74SVT0.61051.05150-40 to 150800200132S15VT80
73SVTA0.61051.05150-40 to 150800200132 S15VTA80
74SVT0.551071.05150-40 to 150600300128

20

S20VT60
73SVTA0.551071.05150-40 to 150600300128 S20VTA60
74SVT0.551071.05150-40 to 150800300128 S20VT80
73SVTA0.551071.05150-40 to 150800300128  S20VTA80
74SVT0.510101.05150-40 to 150600400121

30

S30VT60
73SVTA0.510101.05150-40 to 150600400121S30VTA60
74SVT0.510101.05150-40 to 150800400121 S30VT80
73SVTA0.510101.05150-40 to 150800400121 S30VTA80
73SVTA0.5100101.05150-40 to 1501600350116S30VTA160

SVT

11（F072-4）

3 Phase SIP Bridge Diodes

Outline

Remarks

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

θ ja
(max)

[°C/W]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

60TSB
（5PIN）

 0.51610101.05150-40 to 15080030011730☆D30XT80
 0.51610151.05150-40 to 15080040010145☆D45XT80
 0.516100151.05150-40 to 15016003309745☆D45XT160

☆: New product　 榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎  : UL recognized （UL File No. E142422）

SVTA

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
Low frequency rectifying

Twin Diode Modules

Outline

Remarks

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

IR
(max)
VR＝VRM
[ μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

VRM

[V]

IFSM

[A]

IO

[A]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

76D30VC＊ 0.910151.05150-40 to 15060030012430D30VC60

＊: Center-tap

TSB（5PIN） 禾

禾

禾

禾



Single

SurfaceMount
Outline

ElectricalCharacteristicsAbsoluteMaximumRatings

TypeNo. θjc
(max)

[°C/W]

θja
(max)

[°C/W]

θjl
(max)

[°C/W]

Cj
(typ)

[pF]

IR
(max)
VR＝VRM
[mA]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

12M1F－10820902.51.10.40125-55to1253025＊21.29

30

M1FP3
12M1F188020801.01.50.36125-55to125301051.5M1FH3
13-11F－108231304.520.40125-55to1256098＊12D1FP3
13-11F1665181302.03.00.36125-55to12560953D1FH3
16-12F－90243001040.40125-55to12515074＊13D3FP3
12M1F188020800.051.50.46150-55to150301003M1FM3
13-11F1665181300.13.00.46150-55to15090835D1FM3
15-1M2F145516240460.36125-55to125110706M2FH3
15-1M2F1455162400.260.46150-55to150120996M2FM3
31-4E-pack4－－6002580.40125-55to1252009510DE10P3
31-4E-pack4－－6401080.45150-55to15025012410DE10S3L
13-11F－108236511.10.55150-55to1503051＊21.1

40

D1FS4
12M1F－10820500.81.10.55150-55to1503025＊21.33M1FS4
12M1F－10820650.0510.57150-55to1503031＊21.5M1FJ4
13-11F－108239521.10.45150-55to1506028＊21.5D1FS4A
16-12F－90241502.51.60.55150-55to1506034＊21.6D2FS4
13-11F－10823960.21.50.57150-55to15050117＊12.0D1FJ4
16-12F－802334052.60.45150-55to15015034＊22.6D3FS4A
31-2E-pack1255－1502.530.55150-40to150701213DE3S4M
31-2E-pack1255－1803.550.55150-40to150801015DE5S4M
13-11F－108235011.10.58150-55to1504025＊21.1

60

D1FS6
12M1F－108205311.10.58150-55to1504025＊21.2M1FS6
16-12F－9024120220.58150-40to1506031＊21.5D2FS6
16-12F－90241302.530.58150-55to1508087＊13D3FS6
31-2E-pack1255－1302.530.58150-40to150801173DE3S6M
31-2E-pack1255－2004.550.58150-40to15090965DE5S6M
13-11F－10823630.210.72150-55to1505052＊21.0

100
D1FJ10

16-12F－115231430.430.74150-55to15010092＊13D3FJ10

☆:Newproduct★:Underdevelopment ＊1:Tl ＊2:Ta
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SchottkyBarrierDiodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

M1FM1F

1F1F

2F

M2FM2F

E-pack

Axial
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ ja
(max)

[°C/W]

θ jl
(max)

[°C/W]

C j
(typ)

[pF]

IR
(max)
VR＝VRM
[m A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Color

CodePackage
Conditions
IF
[A]

Conditions
Ta
[°C]

1－AX05711310500.810.55150-55 to 15030591
40

D1NS4＊ 2

5-1SilverAX0781051795220.55150-40 to 15060122＊12D2S4M＊ 2

8SilverAX14366.51503.530.55150-40 to 15080633D3S4M＊ 2

1－AX0571131053110.58150-55 to 15030461
60

D1NS6＊ 2

5-1BlueAX07810517120220.58150-40 to 15060119＊ 12D2S6M＊ 2

8BlueAX14626.51302.530.58150-40 to 15080133＊ 13D3S6M＊ 2

＊1: Tl　　 ＊2: Spec Code 5□□□　　　＊3: Spec Code 7□□□
 （See page 46 for the last 3 digits of the Spec Code）

AX078

AX14

AX057



煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
High frequency rectifying

13（F072-4）

Center Tap, Common Cathode

Surface Mount
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

C j
(typ)

[pF]

IR
(max)
VR＝VRM
[m A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

31-1E-pack1218062.50.4125-55 to 12590905

30

DE5PC3
31-1E-pack121903.52.50.45150-55 to 150901105DE5SC3ML
31-1E-pack42901040.4125-55 to 125809710DE10PC3
31-1E-pack4290540.45150-55 to 15010012410DE10SC3L
36-1STO-2201.65603580.4125-55 to 12520010520DF20PC3M
36-1STO-2201.684050100.4125-55 to 1253009730DF30PC3M
36-1STO-2201.68201012.50.45150-55 to 15035011930DF30SC3ML
36-1STO-2200.8116045150.4125-55 to 12535010540DF40PC3
36-1STO-2201.5120017150.45150-55 to 15040011240DF40SC3L
31-1E-pack121503.52.50.55150-40 to 150801015

40

DE5SC4M
31-1E-pack42103.550.55150-55 to 15010013210DE10SC4
36-1STO-22031803.550.55150-40 to 15010012510DF10SC4M
36-1STO-2201.734057.50.55150-40 to 15015012915DF15SC4M
36-1STO-2201.73907.5100.55150-40 to 15023012220DF20SC4M
36-1STO-2201.65600.7150.61150-55 to 15025011530DF30JC4
36-1STO-2201.659010150.55150-40 to 15036011230DF30SC4M
36-1STO-2201.586014200.55150-55 to 15035010640DF40SC4
31-1E-pack121302.52.50.58150-40 to 15080925

60

DE5SC6M
36-1STO-2202.02604.550.58150-55 to 15015013210DF10SC6
36-1STO-2201.64901012.50.58150-40 to 15030011525DF25SC6M
36-1STO-2201.64900.7150.69150-55 to 15025010830DF30JC6
36-1STO-2201.2185350.75150-55 to 15015013110

90
DF10SC9

36-1STO-2201.637010100.75150-40 to 15020011120DF20SC9M
36-1STO-2201.82000.67.50.86150-55 to 15015012615

100
DF15JC10

36-1STO-2201.62600.7100.86150-55 to 15020012120DF20JC10
36-1STO-2201.33901.0150.86150-55 to 15030011630DF30JC10
36-1STO-2203.01100.250.88150-55 to 15010012310

150

DF10NC15
36-1STO-2201.81550.37.50.88150-55 to 15015012615DF15NC15
36-1STO-2201.62000.4100.88150-55 to 15020012120DF20NC15
36-1STO-2201.33000.5150.88150-55 to 15030011530DF30NC15

Center-tap 

E-pack

STO-220



Three Terminal Type
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

C j
(typ)

[pF]

IR
(max)
VR＝VRM
[m A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

52FTO-220G3.01570.550.52175-55 to 17515015010

40

☆SG10SC4M
96MTO-3PT0.84101.5150.55150-55 to 15030013230☆S30SC4MT
44-1ITO-3P1.659010150.55150-40 to 15030011230D30SC4M
96MTO-3PT0.57903300.55150-55 to 15050012760☆S60SC4MT
52FTO-220G3.01650.550.56175-55 to 17514014510

60

☆SG10SC6M
52FTO-220G2.52500.8100.61150-55 to 15020010720☆SG20SC6M
44-1ITO-3P1.54901012.50.58150-40 to 15030011725D25SC6M
52FTO-220G2.03851.2150.61150-55 to 15030010030☆SG30SC6M
96MTO-3PT0.56402300.67150-55 to 15047012160☆S60SC6MT
52FTO-220G3.01400.550.75175-55 to 17515013910

90
☆SG10SC9M

44-1ITO-3P1.637010100.75150-40 to 15020011120D20SC9M
52FTO-220G2.21850.03100.86175-55 to 17520014020

100
☆SG20TC10M

52FTO-220G2.02420.04150.86175-55 to 17530012630☆SG30TC10M
52FTO-220G1.83620.06200.86175-55 to 17535011640☆SG40TC10M
52FTO-220G2.21750.03100.87175-55 to 17520013720

120
☆SG20TC12M

52FTO-220G2.02280.04150.87175-55 to 17530012230☆SG30TC12M
52FTO-220G1.83360.06200.87175-55 to 17535011240☆SG40TC12M
52FTO-220G2.5920.01550.88175-55 to 17512015310

150
☆SG10TC15M

52FTO-220G2.21590.03100.88175-55 to 17520013620☆SG20TC15M
52FTO-220G2.02090.04150.88175-55 to 17530012230☆SG30TC15M

☆: New product　　　　　　Center-tap

14 （F072-4）

SBD Module
Outline

Remarks

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

C j
(typ)

[nF]

IR
(max)
VR＝VRM
[m A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

77Module＊ 10.342.140600.58125-40 to 12580090120

40

D120SC4M
79-1Module＊20.252.140600.58125-40 to 12580083180D180SC4M
77Module＊ 10.234.2801200.60125-40 to 125160077240D240SC4M
79-1Module＊ 20.184.2801200.60125-40 to 125160064360D360SC4M
77Module＊ 10.342.240600.67125-40 to 12580085120

60

D120SC6M
79-1Module＊ 20.252.240600.67125-40 to 12580078180D180SC6M
77Module＊ 10.234.4801200.67125-40 to 125160071240D240SC6M
79-1Module＊ 20.184.4801200.67125-40 to 125160058360D360SC6M

＊ 1　　　　　　　　　　＊ 2

ITO-3P

Schottky Barrier Diodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Module

MTO-3P/MTO-3PT

FTO-220
FTO-220A
FTO-220G



Center Tap, Common Anode

Three Terminal Type
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

C j
(typ)

[pF]

IR
(max)
VR＝VRM
[mA]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

44-2ITO-3P1.54901012.50.58150-40 to 1503001172560D25SC6MR

Center-tap （R）

15（F072-4）

ITO-3P

高周波整流用
煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

High frequency rectifying



SchottkyBarrierDiodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

16 （F072-4）

Highfrequencyrectifying

Array

SurfaceMount
Outline

ElectricalCharacteristicsAbsoluteMaximumRatings

TypeNo. θja
(max)

[°C/W]

θjl
(max)

[°C/W]

Cj
(typ)

[pF]

IR
(max)
VR＝VRM
[mA]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Ta
[°C]

23-21Z932565110.55150-40to15040491.240S1ZAS4

★:Underdevelopment Arraytype ＊1:Perdiodeattwoelementsoperation

1Z

Schottky Barrier Diode Bridges

Single Inline Package
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

C j
(typ)

[pF]

IR
(max)
VR＝VRM
[m A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

573S

5.595220.55150-55 to 15060116440D4SBS4
5.5180220.62150-40 to 15060114460D4SBS6
5.51803.550.55150-55 to 150100671040D10SBS4
3.541067.50.63150-55 to 150150591560D15XBS6

585S1.53708100.63150-55 to 1502001002060☆D20XBS6
573S6600.001520.9150-55 to 150601034200☆D4SBN20

585S
3.4850.00230.9150-55 to 1501201106200☆D6SBN20
1.51900.0057.50.9150-55 to 15020010615200☆D15XBN20
13600.01150.9150-55 to 1503509130200☆D30XBN20

☆: New product

3S

5S



17（F072-4）

Single

SurfaceMount
Outline

ElectricalCharacteristicsAbsoluteMaximumRatings

TypeNo. θjc
(max)

[°C/W]

θja
(max)

[°C/W]

θjl
(max)

[°C/W]

trr
(max)

[ns]

IR
(max)
VR＝VRM
[μA]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

12M1F－1082035101.10.98150-55to1503025＊11.1

200

M1FL20U
13-11F－1082335101.10.98150-55to1502025＊11.1D1FL20U
15-1M2F－903335101.50.92150-55to1505031＊11.5☆M2FL20U
15-1M2F－11025351030.95150-55to1507575＊23☆M3FL20U
16-12F－902435101.50.98150-55to1505025＊11.5D2FL20U
31-2E-pack1255－351030.98150-55to150601133DE3L20U
12M1F188020501011.3150-55to1502525＊11.0

400

M1FL40
13-11F－1082350100.81.3150-55to1502525＊10.8D1FL40
13-11F－15723251011.2150-55to150301031.5☆D1FL40U
16-12F－902450101.31.3150-40to1504025＊11.3D2FL40
31-2E-pack1255－501031.3150-55to15050993DE3L40
13-11F－1082375100.81.3150-55to1502029＊10.8

600

D1FK60
16-12F－902475101.51.3150-55to15040101＊21.5D2FK60
31-2E-pack12－－501052.0150-55to15060575DE5L60
31-2E-pack4－－252553150-55to15060915☆DE5L60U
36-2STO-2202.3－－255083.6150-55to15060668☆DF8L60US
36-2STO-2202－－5010101.9150-55to15010010510DF10L60
36-2STO-2201.5－－7025201.9150-55to1501708420DF20L60
36-2STO-2200.9－－3525203.0150-55to1501609320DF20L60U
13-11F－10823400100.81.3150-55to1502532＊10.8700D1FK70

☆:Newproduct★:Underdevelopmentu＊1:Ta ＊2:Tl

Axial
Outline

ElectricalCharacteristicsAbsoluteMaximumRatings

TypeNo. θja
(max)

[°C/W]

θjl
(max)

[°C/W]

trr
(max)

[ns]

IR
(max)
VR＝VRM
[μA]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Color

CodePackage
Conditions
IF
[A]

Conditions
Ta
[°C]

1－AX05711310351010.98150-55to15025251

200

D1NL20U＊2

5-1RedAX0781051735101.50.98150-40to15040125＊11.5D2L20U＊2

6-1RedAX10831235101.50.98150-40to15050251.5S2L20U＊2

8RedAX14606.535102.10.98150-40to15060128＊13S3L20U＊2

1－AX0571131050100.91.3150-55to15025251

400

D1NL40＊2

6-1YellowAX10831250101.11.3150-55to15040252S2L40＊2

5-1YellowAX0781051750101.11.3150-55to15040108＊12D2L40＊3

8YellowAX14606.5501031.3150-55to15060123＊13S3L40＊2

1－AX05711310400100.81.3150-55to15050250.8

600

D1NF60＊2

1－AX0571131075100.81.3150-55to15035260.8☆D1NK60＊2

6-1BlueAX10831250101.51.5150-55to15050125＊11.5S2L60＊2

8BlueAX14606.51001031.3150-55to150120123＊13S3K60＊2

8BlueAX14606.550102.21.5150-55to15060132＊12.2S3L60＊2

☆:Newproduct ＊1:Tl ＊2:SpecCode5□□□ ＊3:SpecCode7□□□
（Seepage46forthelast3digitsoftheSpecCode）

SuperFastRecoveryDiodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

AX078

AX10

AX14

AX057

High frequency rectifying

M2FM2F

E-pack

2F

1F1F

M1FM1F

STO-220



18 （F072-4）

Two Terminal Type
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

trr
(max)

[ns]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

47FTO-2203.8202533.00150-55 to 150401153

600

SF3L60U
47FTO-2203.6252553.00150-55 to 15060965SF5L60U
49FTO-220A2.5255083.6150-55 to 15060588☆SF8L60USM
47FTO-2202.02525103.00150-55 to 1501208510SF10L60U
47FTO-2201.33525203.00150-55 to 1501806820SF20L60U
43lTO-3P1.415025301.5150-55 to 1506008530D30L60

☆: New product

Super Fast Recovery Diodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Center Tap, Common Cathode

Surface Mount
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

θ ja
(max)

[°C/W]

trr
(max)

[ns]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

31-1E-pack125535102.50.98150-55 to 15050815
200

DE5LC20U
36-1STO-2202－351050.98150-40 to 1508012710DF10LC20U
36-1STO-2201.3－2510100.96150-55 to 15018012520DF20LC20US
36-1STO-2202.0－302551.3150-55 to 1508012410

300
DF10LC30

36-1STO-2201.0－3025101.3150-55 to 15018012420DF20LC30
31-1E-pack125550102.51.3150-55 to 15050615400DE5LC40

Center-tap　   

STO-220

E-pack

ITO-3P

FTO-220



19（F072-4）

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Three Terminal Type
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

trr
(max)

[ns]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

52FTO-220G3.125102.50.96150-55 to 150701345

200

☆SG5LC20USM
52FTO-220G2.8251050.96150-55 to 1509012210☆SG10LC20USM
52FTO-220G2.82510100.96150-55 to 1501509520☆SG20LC20USM
96MTO-3PT1.22510100.96150-55 to 15012012620☆S20LC20UST
44-1lTO-3P1.73510100.98150-40 to 15015011220D20LC20U
48-1FTO-2201.53025101.3150-55 to 15018011220

300
SF20LC30

46-1MTO-3P1.23025101.3150-55 to 15018011920S20LC30
44-1lTO-3P1.75010101.3150-40 to 15012010220400D20LC40
46-1MTO-3P1.02550103.6150-55 to 150606320600☆S20LC60US

☆: New product　　　　　Center-tap 　 

High frequency rectifying

MTO-3P

FTO-220

ITO-3P

Super FRD Module

Outline
Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

trr
(max)

[ns]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

79-2

Module

0.31
1002560

1.3150-40 to 150
650

95
120

400

D120LC40

78
0.560D120LC40B
0.35

15050
100

1400
52200D200LC40B

79-20.212077240D240LC40

Module
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SuperFastRecoveryDiodes煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
Highfrequencyrectifying

Super Fast Recovery Diode Bridges

Single Inline Package
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jc
(max)

[°C/W]

θ ja
(max)

[°C/W]

θ jl
(max)

[°C/W]

trr
(max)

[ns]

IR
(max)
VR＝VRM
[μ A]

VF
(max)

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[A]

IO

[A]

VRM

[V]
Fig.Package

Conditions
IF
[A]

Conditions
Tc
[°C]

573S
5.5306351020.98150-55 to 150801084200D4SBL20U
5.530650102.51.3150-55 to 15050914400D4SBL40

3S

Power MOSFETs煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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Power MOSFETs煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

CoolMOS C3 series

Surface Mount
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. tf
(typ)

[ns]

td（off）
(typ)

[ns]

tr
(typ)

[ns]

td（on）
(typ)

[ns]

Qg
(typ)

[nC]

Crss
(typ)

[pF]

Coss
(typ)

[pF]

Ciss
(typ)

[pF]

RDS（ON）
(max)

[Ω]

Tch

[°C]

VGSS

[V]

PT

[W]

ID

[A]

VDSS

[V]
Fig.Package

36-3STO-220

321903018453039012000.38

150±30

4011
600

★F11S60C3
362404226564051016000.284515★F15S60C3
603556032875078024000.195020F20S60C3
352253021542274016900.455011800F11S80C3

★: Under development  

STO-220

Three Terminal Type
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. tf
(typ)

[ns]

td（off）
(typ)

[ns]

tr
(typ)

[ns]

td（on）
(typ)

[ns]

Qg
(typ)

[nC]

Crss
(typ)

[pF]

Coss
(typ)

[pF]

Ciss
(typ)

[pF]

RDS（ON）
(max)

[Ω]

Tch

[°C]

VGSS

[V]

PT

[W]

ID

[A]

VDSS

[V]
Fig.Package

50-2FTO-220A

18124151428202507600.60

150±30

307

600

F7F60C3M
321903018453039012000.384511F11F60C3M
362404226564051016000.285515F15F60C3M
603556032875078024000.196520F20F60C3M

46-2MTO-3P

362404226564051016000.286515★F15W60C3
603556032875078024000.197520F20W60C3
65415603510560100030000.169024F24W60C3
906409660155100150045000.1010035F35W60C3
140100014080235145220070000.0712047F47W60C3

44-3ITO-3P

321903018453039012000.384511FP11W60C3
362404226564051016000.286015★FP15W60C3
603556032875078024000.194520FP20W60C3
906409660155100150045000.107535★FP35W60C3

50-2FTO-220A352253021542274016900.454011800F11F80C3M

★: Under development ＊CoolMOS is a trademark of Infineon Technologies AG.

FTO-220A

FTO-220A

MTO-3P

ITO-3P



SIDAC(Bi-DirectionalDevice)
猿Features 1.Symmetricalcharacteristics.

2.OperatingdirectlyfromtheACmains,andcanbeusedinallkindsofpulsegeneratingcircuits.
3.Theglasspassivationensureshighreliability.

猿Applications 1.Pulsegeneration:gasigniters,HID(highintensitydischarge)lampdrivecircuit,etc.
2.ACswitching:drivecircuitforswitchingpowersupplies,voltagedetectingcircuits,etc.
3.Overvoltageprotection:AClinesurgeprotection,capacitorruptureprevention,etc.
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SIDAC(SiliconDiodeforAlternatingCurrent)煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Axial
Outline

ElectricalCharacteristicsAbsoluteMaximumRatings

TypeNo. θjl
(max)

[°C/W]

RS
(min)

[kΩ]

VT
(max)

[V]

IH
(typ)

[mA]

IBO
(max)

[mA]

IDRM
(max)

[μA]

VBO

[V]

Tj

[°C]

Tstg

[°C]

diT/dt

[A/μs]

ITRM

[A]

ITSM

[A]

IT

[A]

VDRM

[V]
Fig.Package

Conditions
IT
[A]

Conditions
VD
[V]

Conditions
f
[kHz]

Conditions
Tl
[°C]

6-3AX10

150.111.5500.54010
45to60

125-40to1258012513107140
K1V5

55to65K1V6

150.111.5500.59010
95to113

125-40to1258012520112190
K1V10

104to118K1V11
110to125K1V12

150.111.5300.511510125to150125-40to12580125201091115K1V14

150.111.5200.518010
200to230

125-40to12580125201081180
K1V22

220to250K1V24
240to270K1V26

7AX10
150.113500.518010

200to230
125-40to1258011716911180

K1V22（W）
220to250K1V24（W）
240to265K1V26（W）

150.113500.527010
340to380

125-40to125
50

11513921270
K1V36（W）

360to40080K1V38（W）

2-1AX06
200.111.6500.59010

95to113
125-40to1255011516109190

K1V（A）10
104to118K1V（A）11
110to125K1V（A）12

200.111.6500.511510145to170125-40to1255011516981115K1V（A）16
SpecCode4□□□（Seepage46forthelast3digitsoftheSpecCode）

AX06

AX10
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SIDAC (Uni-Directional Device)
猿Features 1. Uni-directional characteristics.
 2. Smaller package than bi-directional SIDAC.
 3. Switching operation from DC power for pulse generation.
 4. The glass passivation ensures high reliability.
猿Applications 1. Pulse generation: gas igniters, negative ion generators, HID (high intensity discharge) lamp drive circuit, etc.
 2. Over voltage protection: DC line surge protection.

Surface Mount
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jl
(max)

[°C/W]

RS（A）
(min)

[kΩ]

VT（A）
VT（K）
(max)
[V]

IH（A）
IH（K）
(max)
[m A]

IBO（A）
(max)

[m A]

IDRM（A）
(max)

[μ A]

VBO（A）

[V]

Tj

[°C]

Tstg

[°C]

diT/dt

[A/ μ s]

ITRM

[A]

IT

[A]

VDRM（A）

[V]
Fig.Package

Conditions
IT
[A]

Conditions
VD
[V]

Conditions
f
[Hz]

Conditions
Tl
[°C]

13-31F
230.111.51001.0701075 to 90

125-40 to 125150
60

80
981

70☆G1VL8C
230.111.51000.5901095 to 11015090☆G1VL10C
230.111.5600.519010210 to 2305280190☆G1VL22C

☆: New product

1F1F

Axial
Outline

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. θ jl
(max)

[°C/W]

RS（A）
(min)

[kΩ]

VT（A）
VT（K）
(max)
[V]

IH（A）
IH（K）
(max)
[m A]

IBO（A）
(max)

[m A]

IDRM（A）
(max)

[μ A]

VBO（A）

[V]

Tj

[°C]

Tstg

[°C]

diT/dt

[A/ μ s]

ITRM

[A]

IT

[A]

VDRM（A）

[V]
Fig.Package

Conditions
IT
[A]

Conditions
VD
[V]

Conditions
f
[Hz]

Conditions
Tl
[°C]

2-3AX06

200.111.51001.0701075 to 90

125-40 to 125

80

60

8098

1

70G1V（A）8C
200.111.5600.5901095 to 11080809890G1V（A）10C
200.111.5600.510010110 to 130808098100☆G1V（A）12C
200.111.5600.512010130 to 150808098120☆G1V（A）14C
200.111.5600.511510142 to 1578080

98
115G1V（A）15C

200.111.5600.517010190 to 2108080170G1V（A）20C

5-3AX078
170.111.5600.517010190 to 210150-40 to 150220120102170G1V（B）20C
170.111.5600.519010210 to 230125-40 to 125220160102190G1V（B）22C
170.111.5600.521010230 to 250150-40 to 150220120102210☆G1V（B）24C

☆: New product　　　　Spec Code 4□□□（See page 46 for the last 3 digits of the Spec Code）

AX078

AX06



Varistors
猿Features 1. Bi-directional surge absorption is possible. 猿Applications 1. Telephone set surge absorption.
 2. Low junction capacitance.  2. Digital communications circuit surge absorption.
   3. ISDN terminal surge absorption.

Surface Mount
Outline

Electrical Characteristics （Ta＝25°C）Absolute Maximum Ratings

Type No.
IF3

[mA]

VF3

[V]

IF2

[mA]

VF2

[V]

IF1

[mA]

VF1

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[V]

IO

[mA]
Fig.Package

14-11F703.1±0.25102.75±0.2512.3±0.25150-55 to 1507.5370VR61F1＊ 1

＊ 31Y
703.1±0.25102.75±0.2512.3±0.25125

-30 to 125
8310VRYA6＊ 2

707.75±0.62106.875±0.62515.75±0.621256.5140VRYA15＊ 2

＊1: On alumina substrate　　　　　＊2: On alumina substrate, 1 element operation. 2 elements in parallel
＊3: SMD package   Fig. 21; THD package   Fig. 22-2

Trankillers
猿Features 1. High speed response. 猿Applications 1. IC protection for telephones.
  2. Absorption energy tolerance capacity.  2. IC protection against abnormal voltage.
  3. Narrow clamping voltage width.  3. Protection for load dump noise.

Outline
Electrical CharacteristicsAbsolute Maximum Ratings

Type No. VCL＊
(max)

[V]

rz
(max)

[%/°C]

IR
(max)

[ µ A]

VBR
(typ)

[V]

VRM
(max)

[V]

Tj

[°C]

Tstg

[°C]

PRSM

[W]
Fig.Package

Conditions
IPP
[A]

Conditions
VR
[V]

Conditions
IR
[mA]

13-21F

480－45

51

5845

150

-55 to 150
300

ST03-58F1
395－586858-40 to 150ST03-68F1
1822－12.81412.8-40 to 150

400

ST04-14F1
1523－13.61613.6

-55 to 175
ST04-16F1

1526－15.31815.3ST04-18F1
1037－232723ST04-27F1

36-6STO-220180400.0923
5

1
2723

150
-40 to 150

7000ST70-27F

80MCP
180400.092327237000ST70-27MF
－－0.08121014128000ST80-14MF

14-21F1527－13
5

51813-55 to 150
400

DL04-18F1◎
2-2AX0610370.092312723-40 to 150ST04-27

☆: New product　　◎: Bi-directional type　　  Spec Code 4□□□（See page 46 for the last 3 digits of the Spec Code）
＊: VCL　10/1000 µs
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STO-220
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1F1F

Axial
Outline

Electrical Characteristics （Ta＝25°C）Absolute Maximum Ratings

Type No.
IF3

[mA]

VF3

[V]

IF2

[mA]

VF2

[V]

IF1

[mA]

VF1

[V]

Tj

[°C]

Tstg

[°C]

IFSM

[V]

IO

[mA]
Fig.Package

3AX06
0.02

0.2－－
1000

1.5

125-30 to 125

16500VR-60B（A）
0.210.58±0.031.516500VR-60BP（A）

70
2.4±0.25

10
2.1±0.25

1
1.8±0.257.5150VR-51B

3.1±0.252.75±0.252.3±0.257.5150VR-61B（A）
Spec Code 5□□□（See page 46 for the last 3 digits of the Spec Code）

AX06

1F1F

AX06

1Y

MCP
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Power Clampers
猿Features 1. High speed response. 猿Applications 1. Snubber circuit in the primary side of switch-mode power supplies.
 2. Absorption energy tolerance capacity.  
 3. Narrow clamping voltage width.  
 4. Reverse blocking type.

Outline
Electrical CharacteristicsAbsolute Maximum Ratings

Type No. VCL
(max)

[V]

IR
(max)

[μ A]

VBR
(typ)

[V]

VRM
(max)

[V]

Tj

[°C]

Tstg

[°C]

PRSM

[W]
Fig.Color

CodePackage
Conditions
IPP
[A]

Conditions
VR
[V]

Conditions
IR
[mA]

16-3－2F0.75280145

51

170145

150-40 to 150

200

ST02D-170F2

5-2

Silver

AX078

1.7118678267ST02D-82
Blue0.75200120145120☆ST02D-140
Red0.75280145170145ST02D-170 
Yellow0.75300170200170ST02D-200

6-2

Silver

AX10

2.5118678267

300

ST03D-82 
Blue0.75200120145120☆ST03D-140 
Red1.1280145170145ST03D-170 
Yellow1.0300170200170ST03D-200 

☆: New product Spec Code 4□□□（See page 46 for the last 3 digits of the Spec Code）

AX10

AX078

Thyristor Surge Suppressors
猿Features 1. Bi-directional or uni-directional characteristics. 猿Applications 1. Lightning surge adsorption for communications circuits.
 2. High speed response.  2. Lightning surge adsorption for transmitters and switchboards.
 3. Large surge current capacity.  3. Surge protection for ISDN terminals.
 4. Repetitive use against surges is possible.

Surface Mount
Outline

Remarks

Electrical CharacteristicsAbsolute Maximum Ratings

Type No. C j
(max)

[pF]

IH
(min)

[m A]

IDRM
(max)

[μ A]

VCL
(max)

[V]

VBO
(min)

[V]

Tj

[°C]

Tstg

[°C]

VDRM

[V]

ITSM

[A]
Fig.Package

Conditions
VD
[V]

Conditions

[μ s]

14-31F－

－50510－5.5＊

125-40 to 125

5

10/1000

30

KL3Z07
－501510－15.5＊ 15KL3Z18
901005810806558KL3L07
5010012010195130120KL3N14
3010017510250180175KL3R20

16-22F－
901005810806558

40
KP4L07

5010010010135110100KP4N12
16-22F－2351004810705548

100

KP10L06
15-2M2F 18010063101007063KU10L08
16-22F－18010063101007063KP10L08
15-2M2F 1401001205195125120KU10N14
16-22F－14010010010195130120KP10N14
16-22F－32010063101007063

150

KP15L08
15-2M2F 1101001205195125120KU15N14

16-22F－
20010012010195125120KP15N14
15010019010290220190KP15R25

☆: New product　　　　　＊: VBR   : UL497B recognized File No. E183905

1F1F

M2FM2F

2F

禾

2F

禾

禾

禾
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SurfaceMount(Uni-DirectionalType)
Outline

Remarks

ElectricalCharacteristicsAbsoluteMaximumRatings

TypeNo. Cj
(max)

[pF]

IH
(min)

[mA]

IDRM
(max)

[μA]

VCL
(max)

[V]

VBR
(min)

[V]

Tj

[°C]

Tstg

[°C]

VDRM

[V]

ITSM

[A]
Fig.Package

Conditions
VD
[V]

Conditions

[μs]
15-3M2F200100581010062

125-40to125
58

10/1000
100KU10LU07

16-42F－18010060101006260100KP10LU07

:UL497BrecognizedFileNo.E1839052F

M2FM2F

禾

禾
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Stepper Motor Driver ICs
猿Outline The MTD series is monolithic power ICs that, with fewer external components, can directly drive any motors. 

猿Applications 1. Stepper motor drive for office equipment products. 
 2. Stepper motor drive for industrial robots, automatic equipments.

Outline
Characteristics

Absolute Maximum 
Ratings (Ta=25°C) 

OperationType No.
PD
[W]

IO
[A]

VCEO
[V] Fig.Package

89ZIP27

Constant-Current chopping function
( 4-Phase Input )

5
1.280

Unipolar

MTD1120
81HSOP283MTD1120F
89ZIP2751.5

68
MTD1361

81HSOP2831.2MTD1361F

81HSOP28Dual Full Bridge
Current levels can be selected 

by 2 bit digital signal

Constant-
Current 
chopping
function

30.835

Bipolar

MTD2002F

81HSOP2831.230MTD2003F

89ZIP27Dual Full Bridge
Selectable slow/fast current 
decay for microstepping 

51.3
60

MTD2005

81HSOP2831.0MTD2005F

89ZIP27Dual Full Bridge
Selectable slow/fast current 
decay for microstepping 

5
1.335

MTD2006

81HSOP283MTD2006F

81HSOP28
Dual Full Bridge

Current levels can be selected
by 2 bit digital signal

31.050MTD2007F

82HSOP40
Two Stepper Motor Drivers
Selectable slow/fast current 
decay for microstepping 

2.91.235MTD2009J

HSOP28

ZIP27

HSOP40

Power ICs for Interface
猿Outline The MTA Series is monolithic power ICs best fit for use as needle print head drivers of dot matrix printers, 
 and as stepping motor drivers. 

猿Features 1. The input is TTL and CMOS compatible
 2. Large output Ic=2A, VCE=60V or 80V 
 3. Insulated type single in-line packaging with heatsink installed 
猿Applications 1. Head driver for dot matrix printers, ECR and time recorders 
 2. Stepping motor drive for printers, typewriters, FAX, PPC and XY plotters 
 3. Driver for all types of solenoids, and displays (LED, etc.) 

OutlineOperationAbsolute Maximum 
Ratings(Ta=25°C) 

Type No.
Fig.PackageCircuitsOutputInput

PD

[W]

IO
　
[A]

VCEO
　
[V]

89ZlP279
NPN Darlington

L Active
52

80
MTA001M

H ActiveMTA011
PNP DarlingtonL Active60MTA002

VCC

9 circuits

ENA

IN

IN

GND

Equivalent circuit (MTA001M) 

ZIP27

We are happy to provide circuit design support for safe use of our IC products.

Please consult our sales representatives or marketing sector.



DC-DC Converter Power ICs
猿Outline The MD Series is a non-isolated, PWM control stepdown DC- DC converter power IC whose MOSFET 
 and drive circuit IC chip integration eliminates the complexity of power supply circuit design. 
 Two rectification systems are available: flywheel Schottky diode type and highly efficient synchronous rectification MOSFET type. 
 A high-performance power supply can be easily realized by choosing a suitable MD chip. 
 The MD Series is available in SMD type HSOP28, SSOP32, LSSOP26, and SOP8 packages. 

猿Features 1. High-efficiency 
 The MD Series consists of a matched control IC and main switching MOSFET in a single package, which allows the construction of
 a highly efficient power supply with little switching loss and wiring loss. 
 2. Switching Frequency
 Choose the switching frequency matched to the usage conditions from among 250kHz fixed type, 100kHz/300kHz switched type, 
 and 100kHz to 500kHz adjustable type. 
 3. Protection Functions
 The MD Series has overcurrent protection, thermal shutdown, 
 undervoltage lockout (UVLO) and etc.

OutlineRectification
System

Operation
 TempFrequencyOutput

CurrentOutput VoltageInput 
VoltageType No.

Fig.Package [°C ] [kHz] [A] [V][V]

90SOP8Fly wheel SBD-40 to 85100 to 500 ＊ 40 to 10.8 to 12＊ 24.5 to 14MD5001T
83SSOP32

Synchronous-30 to 85
100/300＊ 3

0 to 3
2.5/3.3＊1 0.8 to 14＊ 2

4.5 to 20
MD3221N

84LSSOP260.8 to 14＊ 2MD3221R

83SSOP32
0 to 62.5/3.3＊ 1 0.8 to 14＊ 2MD3222N

250

0 to 52.5 to 12＊ 28 to 20MD1222N

81HSOP28

Fly wheel SBD

-10 to 800 to 3
3.3/5＊ 112 to 30MD1320F
2.5 to 12＊ 2

8 to 30

MD1322F

83SSOP32

-30 to 85

0 to 1.53.3/5＊ 1MD1320N

0 to 1.8
2.5 to 12＊ 2

MD1322N

84LSSOP26
100 to 500＊ 4

MD1323R
0.8 to 12＊ 2MD1324R

83SSOP32
Synchronous

0 to 52.5 to 12＊ 2MD1333N

250

0 to 3

3.3/5＊ 1

8 to 40

MD1421N
2.5 to 12＊ 2MD1422N

100 to 500＊ 4
2.5 to 12＊ 2

MD1423N

84LSSOP26
MD1423R

0.8 to 12＊ 2MD1424R
81HSOP28Fly wheel SBD-10 to 802500 to 2512 to 57MD1620F

＊1: Selectable output voltage 3.3V/5V
＊2: Adjustable output voltage
＊3: Selectable 100k/300kHz 
＊4: Adjustable from100k to 500kHz 
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HSOP28

SSOP32

SOP8

LSSOP26

We are happy to provide circuit design support for safe use of our IC products.

Please consult our sales representatives or marketing sector.
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Partial Resonance Power Supply ICs : MR series
猿Outline The MR series is Partial Resonance Power Supply IC modules featuring standby mode operation for very low power  
 consumption. A main switching device and a control circuit are incorporated in a single package. 
 Highly efficient and low noise power supplies can easily be designed with a minimum number of external components using 
 the MR series IC. 

猿Features 1. Burst mode operation for very low standby power 
     Ex. MR1521 in 100V AC main, 12V, 3.5A power supply: Pin=0. 1W at no-load 
 2. High efficiency, low noise 
 3. No start-up resistance is required 
 4. Over current protection 
 5. Over voltage protection 
 6. Thermal shutdown 

OutlineMain SwitchMaximum Output[W]  ＊ 
Type No. 

Fig.PackageVDS [V]Device90 to 276V AC180 to 276V AC90 to 132V AC

86FTO-7P

500
MOSFET

－－

12（Peak 20）MR4500
25（Peak 40）MR4510
50（Peak 80）MR4520
80（Peak 100）MR4530

700
12（Peak 20）25（Peak 40）

－

MR4710
25（Peak 40）50（Peak 80）MR4720

9002 nd Generation
High Speed IGBT

4565MR4010
70105MR4020
90135MR4030
120180MR4040

＊: The value is for reference. Maximum output power varies with power supply design. 

We are happy to provide circuit design support for safe use of our IC products.

Please consult our sales representatives or marketing sector.

FTO-7P
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Package:AX06Fig.2Package:AX057Fig.1

Package:AX078Fig.5Package:AX06Fig.3

Package:AX10Fig.7Package:AX10Fig.6

Package：AX14Fig.8

Fig. 6-1

Fig. 6-2

Fig. 6-3

Fig. 5-1

Fig. 5-2

Fig. 5-3

Fig. 5-4

Fig. 2-1

Fig. 2-2

Fig. 2-3

［Unit ： mm］
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Package: 1FFig.  13Package: M1FFig.  12

Package: M2FFig.  15-1Package: 1FFig.  14

Package: M2FFig.  15-3Package: M2FFig.  1  5-2

Fig. 14-1


Fig. 14-2


Fig. 14-3


Fig. 13-1

Fig. 13-2

Fig. 13-3

［Unit ： mm］
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Package: 1YFig.  21Package: 2FFig.  16

Package: 1ZFig.  23Package: 1YFig.  22

Package: 1NFig.  25Package: 1ZFig.  24

Fig. 16-1

Fig. 16-2

Fig. 16-3

Fig. 16-4

Fig. 22-1
 Fig. 22-2


Standard Soldering Pad

Fig. 23-1
 Fig. 23-2


［Unit ： mm］

Outline Dimensions煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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Package:  1NAFig.  27Package: 1NFig.  26

Package: 1WFig. 29Package: 1NAFig. 28

Package: E-packFig.  31Package: 1WFig.  30

［Unit ： mm］

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Fig. 27-1 Fig. 27-2

Fig. 31-1

Fig. 31-2

Fig. 31-3

Fig. 31-4

Fig. 31-5
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Package: SOPA-4Fig. 33Package: E-packFig. 32

Package: ITO-3PFig.  43Package: STO-220Fig.  36

Package: MTO-3PFig. 45Package: ITO-3PFig.  44

［Unit ： mm］

Fig. 36-1

Fig. 36-4Fig. 36-2

Fig. 36-5Fig. 36-3

Fig. 36-6

Fig. 32-3

Fig. 32-1

Fig. 32-2

Fig. 32-4

Fig. 32-5

Fig. 44-1 Fig. 44-2 Fig. 44-3

Outline Dimensions煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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Package: FTO-220Fig.  47Package: MTO-3PFig.  46

Package: FTO-220AFig.  49Package: FTO-220Fig.  48

Package: FTO-220GFig.  52Package: FTO-220AFig. 50

［Unit ： mm］

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Fig. 46-1


Fig. 46-2


Fig. 46-3


Fig. 48-1

Fig. 48-2 Fig. 48-3

Fig. 50-1

Fig. 50-2 Fig. 50-3
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Package: D3KFig. 54Package: D6KFig. 53

Package: 2SFig. 56Package: 1VFig. 55

Package: 5SFig. 58Package: 3SFig.  57

［Unit ： mm］

Outline Dimensions煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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［Unit ： mm］

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Package: TSB（5PIN）Fig.  60Package: TSB（4PIN）Fig. 59

Package: S4VBFig.  62Package: S2VBFig. 61

Package: S10VBFig.  64Package: S5VBFig.  63
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Package: S25VBFig. 66Package: S15VBFig.  65

Package: S3WBFig. 68Package: S50VBFig.  67

Package: S15WBFig.  70Package: S10WBFig.  69

［Unit ： mm］

Outline Dimensions煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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［Unit ： mm］

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Package: SVTAFig.  73Package: S20WBFig.  71

Package: D30VCFig.  76Package: SVTFig.  74

Package: ModuleFig.  78Package: ModuleFig.  77
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Package: MCPFig.  80Package: ModuleFig.  79

Package: HSOP40Fig.  82Package: HSOP28Fig. 81

Package: LSSOP26Fig. 84Package: SSOP32Fig.  83

Fig. 79-1 Fig. 79-2

Standard Soldering Pad

［Unit ： mm］

Outline Dimensions煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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［Unit ： mm］

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Package: ZIP27Fig.  89Package: FTO-7PFig. 86

Package: MTO-3PTFig.  96Package: SOP8Fig.  90

Package:  TO-220Fig.  97

90°

R0.2

Detail A Detail B

②
④
⑦ ①

③
⑤
⑨

（4.1）
7.05±0.5

0.97±0.25

1.94±0.3 1.94±0.3
3.88±0.3

2.7±0.2

2.7±0.2

15
.0±
0.
2

1.2
±
0.
2

0.89＋0.2 （
23
.69
）

19
.49
±
0.
5

16
.89
±
0.
5

15
.0±
0.
5

4.2
±
0.
5

6.7
±
0.
2

Min1.22

（
2.6
）

0.5＋0.2－0.10.5＋0.2－0.1

－0.1

A

B

φ3.2＋0.2－0.1

（
2.6
）

①②③④⑤⑦⑨

10.0±0.2

（3.0）
2.7±0.2

（0.5）
（0.8）

4.5±0.2

0.3
M
A
X
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煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

NAMING / OUTLINE OF PACKING FORM

ORDERING QUANTITY AND PACKING FORM

CODE NO. (TAPING)

LEAD FORMING

（F072-4）
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2.TypeNo.

Example1 D1N□

Reversevoltagedividedby10

Example2 2SK 2663

JEITANo.

JEITAClassification
2SK:MOSFET

PleasespecifytheSpecCode(&theFormingCode)whenorderingsemiconductors.

Example1 Ordering7001(shortlead)typeofS1VB60

S1VB60-7001

Example2 Ordering7002P5(5mmpitch,w/kink)typeofD2L20U

D2L20U-7002P5

1.IndicationofSpecCodeswhenordering

3.SpecCode

Thecodespecifieseachpackingform,leadformingandterminalplatematerial.

Example

5000
Terminalforming
0 ：Straightterminal

1to9：Eachnumbershowstypeofform
Incaseofsurfacemountingdevices
6 ：Smallreel
7 ：Largereel

Incaseofaxialdevices
6 ：Leadlength52mm(T52)
7 ：Leadlength26mm(T26)
8 ：Radialtaping

Minimumpackingunit
0 ：Bulk,trayortaping
1 ：Magazine

Terminalplatematerial
3 ：Ni/Pd/Au
4 ：NiorAg
5 ：Sn-Ag-Cu,Sn,Ag,Sn-Cu
6 ：Sn
7 ：Sn-Bi

Naming/OutlineofPackingForm煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

4.Minimumpackingunit
■Bulk:Theforminwhichpartsareinsertedintoplastic

bagsorcardboardboxes.

■Tray:Theforminwhichpartsareinsertedintocontainers
madeofresin.

■Magazine:Theforminwhichpartsareinsertedintoresin
cartridgesdesignatedforautomaticinserters.

5.PackingQuantities
Seethefollowingpagesforthequantityandtheweightofeach
standardpackingunit.

■Tape&Reel

6.PackingBoxDimensions
Seethefollowingpagesforthedimensionsofeach
cardboardbox.

■Taping: Radial Taping

■Taping: Horizontal Taping(T52, T26)
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Packing Box (mm)Standard Packing Unit Inner
 Box
Quantity
(Pcs./Box)

Minimum Packing Unit
Ordering
Unit
(Pcs.) 

Spec
Code

Terminal 
Forming

Terminal
Type Package

HWLWeight
（㎏）Pcs./BoxPacking MethodQuantity

24027040010.040,0004,000Tape, Ammo-Pack 52mm4,0004,000□060

THDAX057
22027053010.560,0003,000Tape, Ammo-Pack 26mm3,0003,000□070
2453503708.630,0003,000Tape, Radial3,0003,000□083w/o Kink
2453503708.630,0003,000Tape, Radial3,0003,000□084w/ Kink
1151903401.55,000Bulk200200□000

THDAX06
42032532514.064,0004,000Tape, Ammo-Pack 52mm4,0004,000□060
42032532515.772,0003,000Tape, Ammo-Pack 26mm3,0003,000□070
4203253254.920,0004,000Tape & Reel, Diameter 300φ4,0004,000□061
3352003508.320,0005,000Tape, Radial5,0005,000□081
2303554807.916,0002,000Bulk200200□000

THDAX078 42032532514.732,0002,000Tape, Ammo-Pack 52mm2,0002,000□060
26032532510.018,0001,500Tape, Ammo-Pack 26mm1,5001,500□070
3702453368.312,0002,000Bulk200200□000

THDAX10 42032532514.418,0001,200Tape, Ammo-Pack 52mm1,2001,200□060
43233133110.812,5002,500Tape & Reel, Diameter 300φ2,5002,500□061
37024533613.112,0002,000Bulk200200□000

THDAX14 42032532514.419,2001,200Tape, Ammo-Pack 52mm1,2001,200□060
42032532515.012,5002,500Tape & Reel, Diameter 300φ2,5002,500□061

 The initial digit of the Spec Code varies.  See the remarks to each product.
2202104054.575,00015,000Tape & Reel, Diameter 180φ2,5002,5005063SMDM1F
1101455452.315,000Magazine1003005103

SMD1F 2051953404.140,000Tape & Reel, Diameter 180φ2,0002,0005053
39524539510.890,00045,000Tape & Reel, Diameter 330φ7,5007,5005073
2051953403.420,0004,000Tape & Reel, Diameter 180φ1,0001,0005063

SMDM2F
3952453958.648,00024,000Tape & Reel, Diameter 330φ4,0004,0005073
1101455455.218,000Magazine601205103

SMD2F 2051953404.215,0003,000Tape & Reel, Diameter 180φ7507505063
3952453959.236,00018,000Tape & Reel, Diameter 330φ3,0003,0005073
1171415365.010,000Magazine1001007101THD

1Y
1171415365.010,000Magazine1001007102

SMD 2912192745.38,0004,000Tape & Reel, Diameter 250φ1,0001,0007062
3612443498.816,0008,000Tape & Reel, Diameter 330φ2,0002,0007072
1101455452.110,000Magazine1001007101 ＊ 1THD

1Z
1101455453.215,000Magazine1001007102

SMD 2051953404.015,0003,000Tape & Reel, Diameter 180φ7507507062
1203403404.615,000Tape & Reel, Diameter 330φ3,0003,0007072
2051953403.620,0001,000Tape & Reel, Diameter 180φ1,0001,0007062SMDSOPA-4
1001455454.15,600Magazine70707101THD

1N/1NA 1001455454.15,600Magazine70707102
SMD

2952852755.510,0002,000Tape & Reel, Diameter 250φ1,0001,0007062
1101455454.44,000Magazine501007101THD

1W
1101455454.44,000Magazine501007102

SMD 3952453955.96,0003,000Tape & Reel, Diameter 330φ1,0001,0007062
3952453957.810,000Tape & Reel, Diameter 380φ2,0002,0007072
1091305606.910,000Magazine80807100THD

E-pack
1091305606.910,000Magazine80807101 ＊ 2

SMD 992602602.96,000Tape & Reel, Diameter 250φ1,5001,5007061 ＊ 2

993353355.512,000Tape & Reel, Diameter 330φ3,0003,0007071 ＊ 2

1101455559.54,500Magazine50507102
SMDSTO-220

1603623626.03,0001,000Tape & Reel, Diameter 330φ1,0001,0007072
1101455456.12,0002,000Magazine50507100THDTO-220
1101455454.23,000Magazine50507100THDTO-221
1543453458.0

7,5001,500Tape & Reel, Diameter 330φ1,5001,5007072SMDZP
1603633638.6
2052812815.01,5001,500Tape & Reel, Diameter 255φ3003004062

SMDMCP
1503623625.51,8001,800Tape & Reel, Diameter 330φ6006004072

＊1: Only for S1ZB type THD: Through Hole Device
＊2: DE5VE40　Spec Code 5□□□ SMD: Surface Mount Device Please make your orders: 

- more than inner box quantities
- a multiple of each ordering unit

Ordering Quantity and Packing Form煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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Packing Box (mm)Standard Packing Unit Inner
 Box
Quantity
(Pcs./Box)

Minimum Packing Unit
Ordering
Unit
(Pcs.) 

Spec
CodeTerminal FormingTerminal

Type Package
HWLWeight

（㎏）Pcs./BoxPacking MethodQuantity

2102053505.22,000Tray50507000

THD

ITO-220 2102053505.22,000Tray50507012Formed
1101455306.72,000Magazine50507100
1332444228.34,0002,000Bulk10010007600FTO-220 

FTO-220A 1021415264.31,400Magazine503007112Formed
1332444228.34,0002,000Bulk2,0001005600FTO-220G
1101455307.6900Magazine30307100＊1

MTO-3P 1231763516.81,000500Bulk5001007000＊2
1681606359.31,050Magazine35357112Formed
1231763516.81,000500Bulk5005005000MTO-3PT
921516248.01,200Magazine40407100＊1

lTO-3P
1211883324.91,000

500Bulk5001007000＊2
1213323629.72,000
1681606357.71,200Magazine40407112Formed
2353503959.78,0002,000Bulk1001007000

1V
991415085.73,600Magazine301207101Formed
17038041014.46,000500Bulk50010070002S
1831552834.61,000

250Bulk2505070003S
1832803059.52,000
20533033014.52,000250Bulk250507000

5S
951856708.21,000Magazine20407101Formed
2001882104.02,500500Bulk5001007000D3K

1642693519.8400100Bulk1001007000
TSB（4PIN）
TSB（5PIN）

1702552653.61,000Tray1001005000S2VB
2202853155.91,000Tray100505000S4VB
30028541510.41,000Tray100505000S5VB
2702853759.31,000Tray100505000S10VB
1802854159.0500Tray100504000

Faston
S15VB

1652053357.0300Bulk60604000S25VB
1652053356.2200200Tray50504000S50VB
2202853156.11,000Tray100505000

THD

S3WB
2702853759.31,000Tray100505000S10WB
30028541515.11,000Tray100505000S15WB
30028541515.0700Tray100505000S20WB
1602853757.0500Tray100504000

Faston
D30VC

1652053356.2200200Bulk200（45）4000SVT
2552604007.6250250Tray50505000THDSVTA
21033048013.4200100Bulk25（3）4000M4 nutModule
1051806405.3450Magazine15157101

THDZlP27
（MTA・MTD） 1051806405.3450Magazine15157102Formed

1051806405.3450Magazine15157103Formed

1603623627.63,0001,000Tape & Reel, Diameter 330φ1,0001,0003072SMDHSOP28
（MD□F・MTD□F）

1603623627.63,0001,000Tape & Reel, Diameter 330φ1,0001,0003072SMDHSOP40　
（MTD□J）

1603623627.66,0002,000Tape & Reel, Diameter 330φ2,0002,0003072
SMDSSOP32

2602432262.92,000500Tape & Reel, Diameter 180φ5005003062
1603633635.59,0003,000Tape & Reel, Diameter 330φ3,0003,0003072

SMDLSSOP26
2602262432.52,800700Tape & Reel, Diameter 180φ7007003062
2052024424.518,0001,000

Tape & Reel, Diameter 180φ1,0001,0007062SMDSOP8
2102002602.610,0001,000

1041415264.31,400Magazine50507101FormedTHDFTO-5P　
（MR1000 Series）

1041415264.31,400Magazine50507101FormedTHDFTO-7P
（MR4000 Series） 

1051706556.8960Magazine30307109F12FormedTHDMIH7
（MR2000 Series） 

1101505304.4560Magazine20207101FormedTHDMZIP7
（MR5000 Series） 

2222202608.02,000500Bulk500507000THDD6K

＊1: MOSFETs ＊2: Diodes

煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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SMD
Quantity

Reel 
diameter
（φ）

OutlineSpec
CodeQuantity

Reel 
diameter
（φ）

OutlineSpec
CodeQuantity

Reel 
diameter
（φ）

OutlineSpec
Code

1,500250E-pack7061300255

MCP

40621,000330HSOP28

3072

7501801Z

7062

60033040721,000330HSOP40

1,0002501Y1,5001801F

5063

2,000330SSOP32

1,0002501N7501802F3,000330LSSOP26

1,000180SOPA-41,000180M2F

1,0003301W7,5003301F

5073 1,000180SOP83,0003302F

3,000330E-pack70714,000330M2F

3,0003301Z

7072

2,500180M1F6063

2,0003301Y

2,0003801W

1,000330STO-220

1,500330ZP

Code No. (Taping)煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

M1F

1F

M2F

1F

M2F
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煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

AX ReelAX Radial-TapingAX Ammo-Pack
Quantity

Reel 
diameter
（φ）

OutlineSpec
CodeQuantityOutlineSpec

CodeQuantityOutlineSpec
Code

4,000300AX06

□061

5,000AX06

□081

4,000AX057

□060

2,500300AX104,000AX06

2,500300AX142,000AX078

1,200AX10

1,200AX14

3,000AX057

□083

3,000AX057

□070 3,000AX06

1,500AX078

3,000AX057

□084

　The initial digit of the Spec Code varies.  See the remarks to each product.
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 榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎榎 ［Unit：mm］Axial type diode

□004□003□002□001
Forming 
Code

AX06
AX078
AX10

P5

AX10
AX14

P7.5

AX06
AX078

P10

AX06
AX078
AX10

P12.5

AX06
AX078
AX10
AX14

P15

AX10
AX14

P20

＊Tolerance is 5       for AX14 products (φ1.4mm)
     The initial digit of the Spec Code varies. See the remarks to each product.

Spec Code

Package

5±1

4.5
M
A
X

4M
IN

5±
1

AX078,10 4002

12.5±1

5±
0.5

AX078,10 4001

Standard forming types are configured using two codes, a spec code first and then the forming code. 
Complete code example would be 5002P5. (As for details, please refer to the outline dimensions in each specification sheet.)

Lead Forming煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

 ＋ 0.5
−1.0
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煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

 榎榎榎榎榎榎榎榎榎榎 ［Unit：mm］SIP Bridge Diodes

7004
Zig-Zag Lead

7003
Outside Kink

7002
L-Type Lead

7001
Short Lead

Spec Code

1V

2S

3S

5S

D6K

Package

 (As for details, please refer to the outline dimensions in each specification sheet.)
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Lead Forming 煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

 榎榎榎榎榎榎榎榎榎榎 ［Unit：mm］Three Terminal diodes / MOSFETs

7022701570127001

Spec Code

ITO-220

FTO-220

FTO-220A

MTO-3P

ITO-3P

˚

˚

Package

 (As for details, please refer to the outline dimensions in each specification sheet.)

MEMO煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙
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U.S.A.

www.shindengen.com/Shindengen America, Inc. 
Head Office
2333 Waukegan Road Suite 170, Bannockburn, IL.60015 U.S.A.
Phone: +1-847-444-1363  FAX: +1-847-444-0654

Sales Office
21 S. California St. Suite 408, Ventura, CA. 93001 U.S.A.
Phone: +1-805-563-0823  FAX: +1-805-830-1706

Europe

www.shindengen.co.uk/Shindengen UK Ltd.
Head Office
Suite 4 Marquis House, 68 Great North Road, Hatfield Hertfordshire, AL9 5ER U.K.
Phone: +44-1707-252550  FAX: +44-1707-252551

German Branch
Willstaetter Strasse 1, 40549, Dusseldorf, Germany
Phone: +49-211-4919680  FAX: +49-211-4986499

Asia

Shindengen Singapore PTE Ltd.
750D, Chai Chee Road, #05-01, Technopark @Chai Chee, Singapore 469004
Phone: +65-6445-0082  FAX: +65-6445-6089

Shindengen (H.K.) Co., Ltd.
Head Office
Suite 3206, 32/F, Tower 1, The Gateway, 25 Canton Road, TST, Kowloon, Hong Kong.
Phone: +852-2317-1884  FAX: +852-2314-8561

Taiwan Representative Office
20FL, No. 85, Sec 1, Jhongsiao East Road, Taipei, 10049 Taiwan, R.O.C
Phone : +886-2-2321-3990  Fax: +886-2-2358-3991

Shanghai Liaison Office
W504, Sun Plaza, No. 88 Xian xia Road, Shanghai, 200336, China
Phone: +86-21-6270-8000  FAX: +86-21-6270-0419

Shindengen Electric Mfg. Co., Ltd.
Seoul Office
#2507 Trade Tower, World Trade Center, 159-1, Samsung-Dong, Kangnam-ku, Seoul, Korea
Phone: +82-2-551-1431  FAX: +82-2-551-1432



煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙煙

Japan

www.shindengen.co.jp/Shindengen Electric Mfg. Co., Ltd.
Head Office
New-Ohtemachi Bldg., 2-1 Ohtemachi 2-chome, Chiyoda-ku,
Tokyo 100‐0004, Japan
Phone: +81-3-3279-4545, 4546, 4547　FAX: +81-3-3279-4519

Osaka Branch Office
Minami Senba Heart Bldg., 3-2, Minami Senba 2-chome,
Chuo-ku, Osaka City, Osaka 542‐0081, Japan
Phone:+81-6-6264-7770　FAX: +81-6-6260-1222

Nagoya Branch Office
Nagoya-Daiichi Bldg., 1-19-24 Nishiki, Naka-ku, Nagoya City,
Aichi 460‐0003, Japan
Phone:+81-52-221-1361　FAX: +81-52-201-4780

煙All specifications are subject to change without notice.

煙Please consult us for the latest specifications before you order.

煙Please use this products after reading manual well.

  This catalog includes the products which might be subject to the foreign exchange and foreign trade laws.  
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Данный компонент на территории Российской Федерации 

Вы можете приобрести в компании MosChip. 

    

   Для оперативного оформления запроса Вам необходимо перейти по данной ссылке: 

      http://moschip.ru/get-element 

   Вы  можете разместить у нас заказ  для любого Вашего  проекта, будь то 
серийное    производство  или  разработка единичного прибора.   
 
В нашем ассортименте представлены ведущие мировые производители активных и 
пассивных электронных компонентов.   
 
Нашей специализацией является поставка электронной компонентной базы 
двойного назначения, продукции таких производителей как XILINX, Intel 
(ex.ALTERA), Vicor, Microchip, Texas Instruments, Analog Devices, Mini-Circuits, 
Amphenol, Glenair. 
 
Сотрудничество с глобальными дистрибьюторами электронных компонентов, 
предоставляет возможность заказывать и получать с международных складов 
практически любой перечень компонентов в оптимальные для Вас сроки. 
 
На всех этапах разработки и производства наши партнеры могут получить 
квалифицированную поддержку опытных инженеров. 
 
Система менеджмента качества компании отвечает требованиям в соответствии с  
ГОСТ Р ИСО 9001, ГОСТ РВ 0015-002 и ЭС РД 009 
 
 

      

            Офис по работе с юридическими лицами: 
 

105318, г.Москва,  ул.Щербаковская д.3, офис 1107, 1118, ДЦ «Щербаковский» 
 
Телефон: +7 495 668-12-70 (многоканальный) 
 
Факс: +7 495 668-12-70 (доб.304) 
 
E-mail: info@moschip.ru 
 
Skype отдела продаж: 
moschip.ru 
moschip.ru_4 
              

moschip.ru_6 
moschip.ru_9 
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