SIEMENS

SIPMOS® Small-Signal Transistor ’ BSP 17
Vos =50V 16wt __
I, =29A Bevvan 03| &
Roseny =0.1Q ; 024742

Dl —T— N 1 B
® N channel ; i | *;
® Enhancement mode i = o0.1max
@ Avalanche rated o T oreE Ar
® Package: SOT-223 " ; . |

6{T| oiT| s|T
|| 0720 .

—2.3— 0.4510.02

-————4.6——~ GPS05577
Type Ordering code

for version on
12-mm tape ?

BSP 17 Q67000-S220
Maximum Ratings
Parameter Symbol Values Unit
Gate-source voltage . Vas +20 \
Continuous drain current, Ty = 30 'C Ip 2.9 A
Pulsed drain current, T, = 25 'C Ip pus 11.6
Avalanche current, limited by T} max Inr 2.9
Avalanche energy, periodic limited by T max Ep 1 mJ
Avalanche energy, single pulse Exs 6
Ip=29A,Vpp=25V,Rss=25Q
L=713uH,T,=25"C
Max. power dissipation, T, = 25 C Pyt 1.5 w
Operating and storage temperature range T, Ty -55...+150 C
Thermal resistance, chip-ambient Riua 70 KW
Thermal resistance, chip soldering point Ry,s Ris 6
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN |EC 68-1 - 55/150/56

©  See chapter Package Outlines.
2 E-6327: tape 1000 pieces / reel
3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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SIEMENS

BSP 17

Electrical Characteristics
at T, = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. ' typ. | max.

Static Characteristics

Drain-source breakdown voltage Vieripss \

Vas=0, =025 mA 50 - -

Gate threshold voltage Vasin

Vas = Vbs, b=1mA 21 3.0 4.0

Zero gate voltage drain current bss pHA

VDS=50V1 VGS=0

I, =25°7C - 0.1 1.0

T, =125°C - 10 100

Gate-source leakage current Isss nA

VGS=20V1 VDS=0 - 10 100

Drain-source on-resistance Rosgon) Q

Vas=10V, I, =29 A - 0.09 0.1

Dynamic Characteristics

Forward transconductance s S

Vs 22 X Iy X Rpgonymax: Io = 2.9 A 25 4.0 -

Input capacitance Ciss pF

Ves=0, Vps=25V,f=1MHz - 450 600

Output capacitance Coss :

Vas=0, Vps=25V,f=1MHz - 220 350

Reverse transfer capacitance Cies

Vas=0,Vps=25V, f=1MHz - 85 150

Turn-on time #on, (fon = faony + &) L(ony) - 20 30 ns

Voo=30V, Vgs=10V,Rgs=50Q, [ =3 A ‘ _ 40 60

Turn-off time Lotts (IO"= td(cff) + t’) td(oﬂ) - 55 70

Voo=30V, Vs =10V, Rss=50Q, [, =3 A 4 _ 40 55
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SIEMENS BSP 17

Electrical Characteristics (cont'd)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. | typ. ] max.

Reverse Diode

Continuous reverse drain current I - - 29 A

Pulsed source current Igpm - - 11.6

Diode forward on-voltage Vs \

IF=5.8A, VGS=0 - 1.0 1.2

Reverse recovery time ty ns

Ve=30V, It = I, dig/dt = 100 A/us - 40 -

Reverse recovery charge O uC

Ve =30V, I¢ = I, dig/dt = 100 Alus - 0.04 -

Characteristics

at Tj= 25 °C, unless otherwise specified.

Total power dissipation P, = f (T4) Typ. output characteristics /p = f (V)
parameter: £, = 80 us
25 BSP 17 , SIK02480 75 BSP 17 (f,=80us) SIK02481
Vo = 20V
P W L A 10V
6.5 / Y
T 20 T 6.0 5 /4 7;;//
A 5.5 //‘ 6.5V
1/ &Y
N\ 5.0 5.5V
15 X 45 5V
R,
A W 4.0 7
A\ s N/
N g 4
10 3.0 ¥
N\ 2.5 4.5V
N\ 2.0 /7
N [ /N Ry=1.8W
5 1.5 / N
N 1.0 / > o
— Rinaa \\ 05 LT il S S T -
0 I 0.0
0 20 40 60 80 100 120 °C 160 0.0 0.5 1.0 1.5 2.0 25 3.0 3.5 40 V 5.0
— TA I VDS
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SIEMENS

BSP 17

Safe operating area I, = f (Vyg)
parameter: D =0.01, T =25 °C

SIK02482

R
BSP 17 (D=O, T =25:C)
10 P

-
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I A
T * //‘NS\“
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R%Sklﬁ_b.‘. =~ 4th-<-t=-4-+

10' =
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- W

Typ. drain-source on-resistance

RDS(un) =f(1D)

parameter: Vg

BSP 17 (f=25°c)
17 T

Ves =5V 5.5V

0.32 SIK02485

RDS(on) 0
T 0.28 A

0.26

0.24 ,/
0.22 - 6V,
0.20 ] o~
0.18 |-
0.16 ==
0.14
0.12 = =gy
0.10 9V
0.08 10V
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0.00
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Typ. transfer characteristics I;, = f (V)
parameter: t, = 80 us, Vpg =25V

BSP 17 (,=80us, Vps=25V) SIK02484

18

; /

01 2 3 4 5 6

7 8 VvV 10

- VGS

Drain-source on-resistance

RDS(on) =f (TJ)
parameter: Ip = 2.9 A, Vgs = 10V, (spread)

0.18 BSP 17 (V§=1DV.I|,=J.2A) SIK024BB‘
,
RDS(on) 0 l',
4
K //
0.14 i
98% |7 /
0.12 A4
: //' v
’
0.10 2
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Pid f)’p
0.08 P2
7
0.06
0.04
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0.00 -
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SIEMENS

BSP 17

Typ. forward transconductance g, = f (/)
parameter: Vpg 2 2 X Ip X Rpgionmax.» p = 80 us

10 BSP 17 (',:80;s) SIK02487
Gss S —
I 8 el

7 Ve

0 2 4 6 8 10 12 A 16

= I

Typ. capacitances C = f (Vpg)
parameter: Vg5 =0, f = 1 MHz

BSP 17 (Ves =0V, F=1MHz) SIK02489

10!

Conr

T

10°

5

Ciss

/// /’r

COSS
107"

rss

1072
0
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Gate threshold voltage Vg = £ (T)
parameter: Vs = Vs, Ip = 1 MA, (spread)
BSP 17

(Ves=Y%s» lp=1mA) SIK02488

5.0

v
Vostin) aale

T 40 ~4 < 987%

L

3.6 S~

3.2 ~ typ
2.8 -
2.4 =g -
2.0 =
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~~
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-60-40-20 0 20 40 60 80 100120 °C 160

—

Drain current I = f (T))
parameter: Vgg = 10 V

BSP 17 (Ves 210V) S1K02490
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SIEMENS

BSP 17

Forward characteristics of reverse diode

I = f (Vo)
parameter: t, = 80 pus, T}, (spread)
102 BSP 17 (1,=80us.T)) SIK02491
A
10 .
|
5 VA 71_
25 °C typ
/ [~150 °C typ
[ L |
10° 5=
25 °C (98%)
5 =~150 °C (98%)
107!
0.0 1.0 2.0 v 30
— Vyp

Transient thermal impedance Zy,, = f (1,)
parameter: D =1,/ T

1072
1075 107 1073 1072 10" 10°

1025 10°

— 1

10!
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Drain-source breakdown voltage

V(BR) pss = b x V(BR)DSS (25 C)

1.20 SIK00008
1.18
1.16
1.14
1.12
1.10
1.08
1.06
1.04
1.02
1.00
0.98
0.96
0.94
0.92

o

—_—

/

0.90
-60-40-20 0 20 40 60 80 100120 °C 160

Avalanche energy Eys = f (T)

parameter: I = 2.9 A, Vpp =25V,
Res=25Q,L =713 pH

6.5 BSP 17 (/p=3.2AVpp=25V.Res=250,L=586uH)  SIK02492
mJ
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5.0
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4.0
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3.0
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N
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SIEMENS

BSP 17

Safe operating area I, = f (V)
parameter: D =0, T; =25 °C

102 BSP 17 (D=0.01, [,=25C) 5IK02483
I A =
T g \NJ\“
— &
o' L~ es
N ~ oS = /1
5 W P~
g S k1 00us
So <] }Iims
™ 10
10° ~ N 'r'n's
SN 100ms|
5 N
N
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SIEMENS

SIPMOS® Small-Signal Transistor BSP 88
Vos =240V 1.60.1
Iy, =029A B 032 5
RDS(on) =8Q 4 0.24”|| 3

0| —1T— 43
@ N channel ; | ’*‘_
@ Enhancement mode i = °l,o.tmax <
@ Package: SOT-223" 1~ T S S

: _— i

6{t| o|T| s|t
0.7+0.1 e

- 2.3~ 0.45£0.02

46— GPS05577
Type Ordering code

for version on
12-mm tape?

BSP 88 Q67000-S70
Maximum Ratings
Parameter Symbol Values Unit
Drain-source voltage Vbs 240 \Y
Drain-gate voltage, Rgs = 20 kQ Voer 240
Gate-source voltage Vas +14
Gate-source peak voltage, aperiodic Vs +20
Continuous drain current, Tp=29 ‘C I 0.29 A
Pulsed drain current, Ta=25C Ip pus 1.16
Max. power dissipation, T,=25C Pyt 1.5 w
Operating and storage temperature range T, Ty -55...+150 C
Thermal resistance, chip-ambient Riun 72 KW
Thermal resistance, chip soldering point Rys Rins 9
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outlines.
2 E-6327: 1000 pieces / reel

3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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SIEMENS

BSP 88

Electrical Characteristics
at Tj = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. | typ. l max.

Static Characteristics

Drain-source breakdown voltage Vigripss Vv

Vas =0, I, =0.25 mA : 240 - -

Gate threshold voltage Vasuh

VGS = Vgs, ID = 1 mA 06 08 1.2

Zero gate voltage drain current bpss A

VDS = 240 V, VGS = 0

T, =25°C - 0.1 1.0

I, =1257C - 10 100

V|33= 100V, VGS=0 nA

T, =25°C - - 20

Gate-source leakage current lgss nA

VGS=2OV, VDS=0 - 10 100

Drain-source on-resistance Roson) Q

Vas=4.5V, [ =029 A - 4 8

Vas=18V,Ip =14 mA - 6 15

Dynamic Characteristics

Forward transconductance 8is S

Vbs 2 2 X I X Rpgionmax In = 0.29 A 0.14 0.33 -

input capacitance Cis pF

Ves=0,Vps=25V,f=1MHz - 100 135

Output capacitance Coss

Ves=0,Vps=25V, f=1MHz - 15 25

Reverse transfer capacitance Ges

Vas=0,Vps=25V,f=1MHz - 8 12

Turn-on time £on, (fon = fyon) + 1) Ta(on) - 5 8 ns

Vop=30V, Vgs=10V, Rgs=50Q, 1, =0.28 A 1 _ 10 15

Turn-off ime ¢, (for = tyom + 1) Loty - 40 55

Voo =30V, Vgs=10V,Rs=50Q,1,=0.28A 4 _ 30 40
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SIEMENS

BSP 88

Electrical Characteristics (cont'd)

at Tj = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. ! typ. | max.

Reverse Diode

Continuous reverse drain current Is A

Ty=25°C - - 0.29

Pulsed reverse drain current Igm

Ta=25C - - 1.16

Diode forward on-voltage Vsp Y,

I:=058A Vg =0 - 1.0 1.3

Characteristics
at T; = 25 °C, unless otherwise specified

Total power dissipation P, = f (T5)

Typ. output characteristics I, = f (Vps)
parameter: £, = 80 us

20 BSP 88 SIK02035 0.65 BSPV'BS—' “ P(!Ipiﬂfluss\)N SIK02037
6S™ tot = '+
P I, Ar—tov
tot W D 8V /“/ l/
0.50— &y / 3y —
s 45V /// N A
N 0.45— "4y 29 .
N 3.5V /1 n
\\ 0.40 4 1N
N
0 0.35 / s
~
Rinss 0.30 / 2 2.0V -
~
0.25 >
N 0.20 7/
N 0.15 =
N - |
N 0.10 L i
| Rinsa 0.05 ﬁ 1.5V
N-—N-_ I
%20 40 60 80 100 120 'C 160 000 70 20 30 40 50V 60
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SIEMENS BSP 88

Safe operating area I, = f (Vp5) Typ. transfer characteristics I = f (V)
parameter: D =0.01, T =25°C parameter: z, = 80 us, Vps =25V
10" BSP 88  (D=0.01, ,=25°C) SIK02039 13 BSP 88 (1,=80us, Vps=25V) SIK02041
Iy A Iy A
1.1
0 S LPEARD L, 1.0
10 //Agi“ =
5 &(\ ~ 5| 1 ki 0.9 I
& ~ ms_[T1]]
‘; { WS 15 0.8 /
10ms
107! \ R LR 0.7 l
5 d100ms 0.6 /
AN H 0.5
\ : 0.4 /
1072 N 03 /
DC 11 )
0.2 /
0.1 /
0 1 2 3 0.0
10 5 10 5 10 v 10 0 1 2 3 4 5 6 7 8 v 10
— s — Vs
Typ. drain-source on-resistance . Drain-source on-resistance
RDS(on) =f (1) RDS(on) =f (Tj)
parameter: Vgg parameter: Ip = 0.29 A, Vs = 4.5V, (spread)
26 BSP 88 : I (71225 °c) : | SIK02043 20 BSP 88 (Ves=4.5V, 1 =0.294) SIK02045
RDS(on) Qr— Vs=2V +—1 2.5V 3v Roston) Q
T 22 T 4
20 16 X
4
18 14 -4
98% J¢
16 / 12 S
14 / 1
/ 10 7
12— R
0 ’ 8 d - v
ol o |
8 A—3.5V 6 ~ L
1 L~ ”¢ /
6 —— . P
413 L
2 2
4V 4.5V 5V 6V 7V 8V 10V
0 1 ] 1 1 1 L 1 0
00 01 02 03 04 05 A 065 -80 -40 0 40 80 120 °C 160
— I — T
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SIEMENS BSP 88

Typ. forward transconductance g = f (/) Gate threshold voltage Vg, = f (1)
parameter: Vg 2 2 X Ip X Rpg(onmax.» fp = 80 Us parameter: Vpg = Vs, Ip = 1 mA, (spread)
0.6 BSP 88 (#,=80ps) SIK02042 3.0 8SP 88 (Ves=Yps» lp=1mA) SIK02047
]
g, S Vcs(rh)
N A 2.6
05 ~
L 24
// 2.2
0.4 2.0
1.8
1.6 e
h\
0.3 / 1.4 -
12 ~e98%
~ T~<
0.2 R ol 1o
/ =
' St T
0.1 04 Y N,
0.2 ]
0.0 0.0 _
00 02 04 06 08 1.0 A 12 -60-40-20 0 20 40 60 80 100120 °C 160
— — 7
Typ. capacitances C = f (Vpg) - Drain current Iy = f (T})
parameter: Vg5 =0, f =1 MHz parameter: Vgg 210V
103 BSP 88 (Ves =0V, F=1MHz) SIK02048 0.34 BSP 88 (Vs 210V) SIK02049
C ooF Iy A
N\
0.28
PN T N
I\
10 1t Ciss
5 ﬁ 0.20 \
.\
\i\ 0.16
—
10! [ Coss 0.12 \\
C, \
5 = 0.08 \
0.04 \\
10° 0.00 - \
0 5 10 15 20 25 30 V 40 0 20 40 60 80 100 120 °C 160
— Ws — T
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SIEMENS BSP 38

Forward characteristics of reverse diode Drain-source breakdown voltage
g
Ir =f (Vep) Vigrpss = b X Vigrypss (25 C)
parameter: 1, = 80 ps, T;, (spread)
101 BSP 88 (f,:BOuS.Tj) SIK02051 1.20
1.18
I b
A 1.16
T T 1.14
1.12 e
0 /
10 2 1.10 i
- /
g aid T 1.08 7
3 - 1.06 /
25 °C typ : /'
107 150 °C typ 1.04 7
. "4
/ T .02 — /
107" fi= 1.00 L
i 25°C (98%) 0.98 /
5 T =150 °C (98% ' N
0.96 g
0.94 ,/
0.92 /
1072 0.90 -
0.0 1.0 2.0 v 30 -60-40-20 0 20 40 60 80 100120 °C 160
— iy - Tj
Safe operating area I, = f (Vjg) ' Transient thermal impedance Z;,;, = f (t,)
arameter: D =0, T.=25C arameter: D =¢t,/ T
p c p P
101 BSP 88 (D=0.Tc=25°0) SIK02412
I, A
T 0 NS PPN A= LU
10 WS  ims i
4 EN 1 S
5 B N H-
& CRRTINLEE
AN i ': 10ms |
N
107! N S | Ll
5 . 3 100msH
N T
\ H
\ 1
DC B
5 102 v 10° 1075 1074 1073 1072 107" 10° 10' 10?5103
—_— VDS —_— fp
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SIEMENS

SIPMOS® Small-Signal Transistor BSP 89
VDS = 240 V 6.5¢02 _.1.510. -
I, =034A o 03| ‘g
Rosiony = 6.0 Q f L

) Ndst3S
@ N channel ; ! f«'
@ Enhancement mode | = éOJmux <
® Package: SOT-223 " T T res v

, ; |

s{f| o s|T
0720 .

2.3 0.45:0.02

-—4.6— GPS05577
Type Ordering code

for version on
12-mm-tape 2

BSP 89 Q62702-S652
Maximum Ratings
Parameter Symbol Values Unit
Drain-source voltage ' Vos 240 \
Drain-gate voltage, Rgs = 20 kQ Voer 240
Gate-source voltage Vas +14 .
Gate-source peak voltage, aperiodic Vs +20
Continuous drain current, T,=25C I 0.34 A
Pulsed drain current, To=25C Io pus 1.36
Max. power dissipation, T,=25C Py 1.5 w
Operating and storage temperature range T, Tag —-55...+150 C
Thermal resistance, chip-ambient 9 Rirua 72 KW
Thermal resistance, chip soldering point Ry,s Ris 9
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outlines.
2 E-6327: 1000 pieces / reel
3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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SIEMENS BSP 89

Electrical Characteristics _
at 7; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. I typ. | max.

Static Characteristics

Drain-source breakdown voltage Vierpss \

Vos=0, ), =0.25 mA 240 - -

Gate threshold voltage Vasiny

Vas=Vbs, b =1mA 0.8 1.5 20

Zero gate voltage drain current Ipss pA

Vos=240V, V=0

T, =25°C - 0.1 1.0

T, =125°C - 10 100

VDS = 60 VY VGS = 0

T, =25°C - - 0.2

Gate-source leakage current Igss nA

Ves =20V, Vps=0 - 10 100

Drain-source on-resistance Rosion) Q

Ves=10V, I =0.34 A - 35 6.0

Ves=45V,[,=0.34 A ' - 4.0 10.0

Dynamic Characteristics

Forward transconductance Zis S
Vbs 2 2 X Iy X Rpsonymax Ip = 0.34 A 0.14 0.36 -

Input capacitance Cics pF
Vas=0,Vps=25V,f=1MHz - 115 155

Output capacitance Coss

Vas=0,Vps=25V,f=1MHz - 15 25

Reverse transfer capacitance Ces

Vas=0,Vps =25V, f=1MHz - 8 12

Turn-on time f,,, (fon = tyion) + 1) L(on) - 6 9 ns
Voo =30V, V=10V, Rgs=50Q, I, =0.28 A P _ 10 15

Turn-off time foy, (ot = tyom + &) Loty - 33 45
V=30V, Vgs=10V,Rss =50 Q, I, =0.28 A 4 _ 20 30
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SIEMENS

BSP 89

Electrical Characteristics (cont'd)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. | typ. l max.

Reverse Diode

Continuous reverse drain current I A

Tp=25°C - - 0.34

Pulsed reverse drain current Igm

To=25°C - - 1.36

Diode forward on-voltage Vo \

Ir=0.68A Vg =0 - 1.1 1.4

Characteristics
at T, = 25 'C, unless otherwise specified

Total power dissipation P, = f (T,)

SIK02055

20
Pto? w
T 15
AN
\\
N
10
R' JS
N,
\\
5 N\
AN
N
N
M R'hJA
0 ———

0 20 40 60 80 100 120 °C 160

—»TA

Semiconductor Group

Typ. output characteristics I, = f (Vs)
parameter: 1, = 80 us

0.75 BSP 89 (£,=80us) $IK02056
) g | 6V |5V |
A /71 45V
Iy =10V Y / pd
0.60— ¥ /
i 8y / JJE—
Al (Y4 //
0.50
/ /U :
0.40 1/ X 3.5V
. l//, \ o
A
NP, =1.5W
0.30 ', AS 2
/ N
// ] < ~3!
0.20 —r ~
/'
0.10 2.5V
/ /
0.00 o




SIEMENS | BSP 89

Safe operating area I, = f (Vys) Typ. transfer characteristics /, = f (V)
parameter: D =0.01, T =25 °C parameter: £, = 80 ps, Vps = 2 X Ip X Rogionymax
101 BSP 89  (0=0.01, ,=25°C) ) SIK02058 { 4BSP 89 (/p=80us, Vs =25V ) SIK02061
Iy A Ip A
T 1.2 /
100 T RN | =L /
2 N 10,u,sTEE 1.0
5 Fed = N 100usHH /
Y 1ms l:___
i N 0.8
N N ms °
107! N I H]
5 N ~N 100msiH 0.6
]
i /
NI 0.4
DC A
0.2
5 ; 0.0;——4
5 10 v 10 0 1 2 3 4 5 6 7 8 Vv 10
— s Vs
Typ. drain-source on-resistance ) Drain-source on-resistance
RDS(on) =f(ID) RDS(on) =f(T|)
parameter: Vg parameter: I = 0.34 A, Vs = 10 V, (spread)
90 BP 89 (1=257C) SIK02062 16 5P 89 (Ip= 034 A, Ves=10 V) SIK02063
Foston 0 Vos=3V 3.Lv v Q
T ] Roston)
16 / T , 7
14— /Y
98% | /]
1z 4 4/
10 v / 8 '/'/
/// // 4.5V P
8 > 2 e
.—--—-""/ __./’// .—--SV 4’
6 et L
T 6V Psd
— v s—Hp==
4 = 1
2 8V 9V 10v
0
0.00 0.10 0.20 0.30 0.40 0.50 0.60 A 0.75 980 -40 0 40 80 120 °C160
E—d ID — - ]}
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SIEMENS BSP 89

Typ. forward transconductance g, = f (/5) Gate threshold voltage Vg = f (T))
parameter: Vpg > 2 X Ip X Rpgionymax., tp = 80 Us parameter: Vs = Vs, Ip = 1 MA, (spread)
0.6 8 (fp=80us) 5IK02065 5. B3P 8 (Vs=Vs» [p=1mA) SIK02066
v
¥;
g S 6s(th) 4 4
I 0.5 . t 0
L 3.6
0.4 P 39
/ 2.8
0.3 s
e 2.4 =
Y /| 20 ~ ~~98%
0.2 Y. 1.6 typ =k~
~
1.2 —
/ =~ 2%
0.1 / 0.8 T R e
0.4 il
o,% 0.0 -
.0 0.1 0.2 0.3 0.4 0.5 A 0.6 -60-40-20 0 20 40 60 80 100120 °C 160
— - [D —_— Tj
Typ. capacitances C = f (Vyg) | Drain current I, = f (T,)
parameter: Vg =0, f =1 MHz parameter: Vgg 2 10V
103 BSP 89 (Vs =0V, f=1MHz) SIK02067 0.36 BSP 89 (Vgs 210V) SIK02068
N
CooF by AN
T \ T 0.28 N
102 Ciss 0.24 \
5 \ 0.20
\- \\
\ \\‘\ 0.16 N
10! \\ Cos 0.12 \
—t—— (,‘ms
5 0.08
\
0.04
100 0.00 P
0 5 10 15 20 25 30 V 40 0 20 40 60 80 100 120 °C 160
. VDS —_— TA
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SIEMENS BSP 89

Forward characteristics of reverse diode Drain-source breakdown voltage
Ie =f (Vsp) Vierpss = b X Vigrypss (25 C)
parameter: £, = 80 us, T}, (spread)
101 BSP 89 (f =80ys,Tj) SIK02071 1.20 SIK00008
A p 1.18
I 1.16
T 1.14
1.12 e
10° 1.10 ,/
— 1.08 r/
5 / /|
1.06 4
%‘ = 1.04 /
TR : /
25°Ctyp /]
150°C typ 1.02 /r
107 y —— 1.00 7
1H = 0.98 /|
5 1 25°C (98%) 0.96 /
I 150°C (98%) 004 L/
. 7
” 0.92 /
1072 0.90 -
0 1 2 v 3 -60-40-20 0 20 40 60 80 100120 °C 160
— Vg — T
Transient thermal impedance Zy,, = f (t,) Safe operating area I, = f (Vps)
parameter: D =0, T =25"C
12 B SIK02418 10! BSP 89 (D=0, [,=25C) SIK02417
A
Zinon . ! b
T K/W T , ~mlil T
101 II|' | 100 X \\j N -\;‘ I
< Y 1ms H
5 5 e N | W
ST
i \: 10ms iy
N N
100 10‘1 \ N ! !!
N ¥ 100msH
5 [/ ] S I
119 AR RO ;
" LI \IIIIIII\}IIIIIIIH N ! '
[ N
D
10_2 2 0 1 2 3
10751074 1073 1072 107! 10° 10" 10%s10° 10 5 10 5 10 v 10
— )‘p — W
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SIEMENS

SIPMOS® Small-Signal Transistor BSP 92
VDS == 240 V 1.640.

I, =-018A e 03| L
RDS(on) = 20 Q I 0.24 l nt)‘

D) —1r— 513
® P channel ; / *“_
@ Enhancement mode i = .;0.1mux °
® Package: SOT-223 " - - '{,.;; -

_ ; . |
6[t| o|T| s|t
—| [ 1970 e
~2.3~ 0.45+0.02

-———4.6— GPS05577
Type Ordering code

for version on

12-mm tape?
BSP 92 Q62702-S653
Maximum Ratings
Parameter Symbol Values Unit
Drain-source voltage Vbs —240 \
Drain-gate voltage, Rgs = 20 kQ Voer —240
Gate-source voltage Vas +20
Continuous drain current, T,=35°C Iy -0.18 A
Pulsed drain current, To=25°C Ip pus -0.72
Max. power dissipation, T,=25C Py 1.5 W
Operating and storage temperature range T, Tyy -55...+150 C
Thermal resistance, chip-ambient 3 Ripa 72 KW
Thermal resistance, chip soldering point Ry, s Ris 9
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN |IEC 68-1 - 55/150/56

" See chapter Package Outlines.
2 E-6327: 1000 pieces / reel

3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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SIEMENS

BSP 92

Electrical Characteristics

at T; = 25 °C, unless otherwjse specified.

Parameter

Symbol

Values

Unit

min. | typ. l max.

Static Characteristics

Drain-source breakdown voltage
Ves =0, H=—0.25mA

VtBR)DSS

- 240 - -

Gate threshold voltage
Ves=Voss b=—1mA

VGS(lh)

-0.8 -15 -2.0

Zero gate voltage drain current
Vos=—240V, Vg =0

T, =25°C

T, =125°C

VDS=_60V1 VGS=0

T, =25°C

IDSS

- -10 -100

A

Gate-source leakage current
Ves=—-20V, Vpg=0

- -10 -100

nA

Drain-source on-resistance
Ves=—10V, [ =-0.18A

R DS(on)

Dynamic Characteristics

Forward transconductance
Vbs 2 2 X Ip X Rpsionymax Ip =— 0.18 A

8ts

0.06 0.13 -

Input capacitance
VGS = 0, VDS =-25 V,f= 1 MHz

Ciss

- 95 130

pF

Output capacitance
VGS =0, VDS =-25 V,f= 1 MHz

COSS

Reverse transfer capacitance
VGS =0, VDS =-25 V,f= 1 MHz

CrSS

Turn-on time #5n, (fon = a(on) + &)

VDD=‘30V, VGS=—10V,RGS=5OQ,
Ip=-0.25A

ns

- 25 40

Turn-off time #o, (forr = taiom + 4)

Voo =—30V, Vas=— 10V, Rgs =50 Q,
Ib=—025A :

Semiconductor Group
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SIEMENS

BSP 92

Electrical Characteristics (cont'd)
at7; = 25 °C, unless qtherwise specified.

Parameter Symbol Values Unit
: min. ‘ typ. | max.

Reverse Diode

Continuous reverse drain current I A

To=25°C - - -0.18

Pulsed reverse drain current Igy

To=25C - - -0.72

Diode forward on-voltage Vso \Y

Ir=-0.36A, Vg =0 - -09 -1.2

Characteristics
at T, = 25 'C, unless otherwise specified

Total power dissipation P, = f (T,)

Typ. output characteristics I, = f (Vpg)
parameter: f, = 80 us

BSP 92 SIK02074 BSP 92 (#,=80us) SIK02077
20 -0.45 v
Py =1.7W |
|
A (W SV eV
O b Al==Tov_|\ %
_ -9Vx [ |/
15 0.35 -8y
/‘v/
AN -0.30 =5V
N ///\\ d I
N _ /
o 0.25 / p -4.5v
N
Rinss _ / / /) N, l
0.20 ,/, < P
-
N // // R I
N =015+ 7 ~3
N S
5 N // 3.5V
N - / |
\\ 0.10 / |
&\ / =3V
-0.05 A }
L -2.5V
0 B —— 0.00 =L
0 20 40 60 80 100 120 °C 160 0 -2 -4 -6 -8 -0 V -3
— TA —_— VDS
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SIEMENS

BSP 92

Safe operating area /p, = f (Vpg)
parameter: D = 0.01,7.=25"C

SIK02079

100 BSP 92 (D=0.01, [, =25%)

= = 7.~
HT E=at g
A i A 1ms ]
I S N (R
0 W ARIIENHEN
4 ] CYBRL
N N Y 10ms Hh
Qs‘;“/ \ \ :
107! / \‘ \‘
X 00msH
5 : ms
4
(T T
.\ H
1
1072 -
DC
10° 5 10 5 102 v 10d

g VDS

Typ. drain-source on-resistance

RDS(on) =f(ID)
parameter: Vg

BSP 92 (r=25°c)

= | | | | |

Roston) [ “3y T35 —4v —45v —5v Ty
T 55 /
50

45

40

Y/,

25 ~

65 SIK02083

/ )
//, vV

VAN
\

- oo

e
\ Vi

) IV -8V -9V —1‘ov

-030 A

— Iy

0
0.00 -0.10  -0.20 -0.45
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Typ. transfer characteristics Ip = f (Vs)
parameter: t, =80 us, Vps =25V

BSP 92 (%=80pus, Vps=25V) SIK02082

-0.40
I
>, |

T—0.30

-0.25

[
M~

-0.20

-0.15

\\\

-0.10

-0.05
/

-8 V -10

- VGS

Drain-source on-resistance
RDS(on) =f(T‘)
parameter: I =—0.18 A, Vg5 = 10 V, (spread)

BSP 92 (Veg=—10V, [ ==0.20) SIK02084

50
Rosten) Q
’,
40 /
I'
,
35 /‘
98% |/
30 ,’
,I
25 7
z', /
20 2 L
f" /
’
15 g > 1
.- Yp
10 /,4/
1
5
0
80 -40 0 40 80 120°C160
—
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SIEMENS

BSP 92

Typ. forward transconductance 8s =1 {Ip)
parameter: Vpg > 2 X Ip X Rpsonymax., fp = 80 Us

0.20 5P 92 (=80us) 5IK02086
s S
L~
0.16 -
T -
0.12 //
4

0.00
0.0 -0.1 -0.2 -0.3 A -04

=~ Iy

Typ. capacitances C = f (Vg)
parameter: Vg =0, f =1 MHz

103 BSP 92 (Ves = OV, F=1MHz) SIK02088
¢ nf
TARNAN
SO\ Ciss
B\
5 L}
\\\
\ = Coss
1 01 \\
CVSS
5
10°

0 -5 -10 -15 -20 -25 -30 V -40

— s
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Gate threshold voltage Vg = f(T)
parameter: Vs = Vs, Ip = 1 MA, (spread)

-5.0

Vs ¥
~4.4

I
-3.6
-3.2
-2.8
-2.4
-2.0
-1.6
-1.2
-0.8
-0.4

0.0
-60-40-20 0 20 40 60 80 100120

BSP 92

(os=Vps » Jp=—1mA)

SiK02087

~

—-

Drain current I = f (T)
parameter: Vgg 2 10V

-0.22

BSP 92

(Vs 2 10V)

U

°C 160

SIK02089

Iy A

N

-0.18
-0.16

-0.14

-0.12

-0.10

-0.08
-0.06

-0.04

-0.04

\
\
\

0.00
0

119

20 40

60 80 100 120

[
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SIEMENS BSP 92

Forward characteristics of reverse diode Drain-source breakdown voltage
It =f(Vso) V(BR) pss = b X V(BR)DSS (25 C)
parameter: z, = 80 ps, T;, (spread)
00 BSP 92 (),:80;;s.fj) SIK02092 1.20 SIK00008
oA 7 b 118
I 1 '1 6
1y ARE 114
/ [~ 25Ctyp 1.12 /.
» 150°Cyp /
10 £ —— 1.10 <
f 7=HE 1.08 /|
5 0l 25°C (98%) .06 /
| S 150°C (98%) /
Il 1.04 /,
1.02 7
1072 1.00 ,/
0.98 ,/
5 /
il 0.96 g
I 0.94 A
” 0.92 [
1073 0.90 -
0.0 -1.0 -2.0 v =30 -60-40-20 0 20 40 60 80 100120 °C 160
— Iy — T
Transient thermal impedance Z;; ;5 =f(tp) Safe operating area /p = f (Vps)
parameter: D =,/ T parameter: D =0, T =25°C
102 BP9 SIK02422 100 B2 (0=0, £=257) SIK02421
. i
A T
Zinia 5 » ,’\
K/W [D *Q*\\Q/ \‘\. f.= HH
T 4 £y N P
10! &(\ yoi |10ms H
QS / \ \\ |
5 10! At N
AN
5 N ‘I 00msfi
0 ]
10 X ;
IIIIII)\\lIIIII|IIIIIIIIIHIIIIIIIHIIII|||HIIIIII|HIIIII||H 107 I
o II||II\IIIIIIINIIIIIIN\IIII|||1\IIII|||\‘ DG
sv ‘ fo
I
B ‘\IIIIIIIMIIIIIH\[
10 10° 5 10’ 5 102 v 10°

10751074 1073 1072 107" 10° 10' 10%s10%

— 1
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SIEMENS

SIPMOS® Small-Signal Transistor BSP 129
Vos =240V 1,650
Io =0.19A e 0g2) 2
Rosory =20 Q 1 L

LU e — \ s
® N channel ; ._{;
® Depletion mode i n éOJmax
® Package: SOT-223 ¥ T ga A

. |

6/T| o|p| s|t
0.7£0.1 e

- 2.3~ 0.45:0.02

-—4.6—~ GPS05577
Type Ordering code

for version on
12-mm tape

BSP 129 Q67000-S732
Maximum Ratings
Parameter Symbol Values Unit
Drain-source voltage Vos 240 \
Drain-gate voltage, Rgs = 20 kQ Voer 240
Gate-source voltage Vas +14 .
Gate-source peak voltage, aperiodic Vs +20
Continuous drain current, T, =34C I 0.2 A
Pulsed drain current, To=25°C Iy s 0.6
Max. power dissipation, 7, =25 °C Py 1.7 w
Operating and storage temperature range T, Ty —-55...+150 ‘C
Thermal resistance, chip-ambient 3 Riun 72 KW
Thermal resistance, chip soldering point Ry, s Ryys 9
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

' See chapter Package Outlines.
2 E-6327: 1000 pieces / reel

3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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SIEMENS

BSP 129

Electrical Characteristics

at T, = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

Unit

min.

| typ.

[ max.

Static Characteristics

Drain-source breakdown voltage
VGS = —3 V, ID . 025 mA

V(BR)DSS

240

Gate threshold voltage
VDS=3V1 ID=1 mA

VGS(lh)

-07

Drain-source cutoff current
Vos=240V, Vgg=-3V
T, =25°C

T, =125°C

I Dss

100
200

nA

Gate-source leakage current
VGS = 20 V, VDS = 0

IGSS

10

100

nA

Drain-source on-resistance
Ves =0V, Ip=0.014 A

R DS(on)

7.0

20

- Dynamic Characteristics

Forward transconductance
Vbs 22 X I X Rpgionmax: In = 0.25 A

8ts

0.14

0.2

Input capacitance
VGs=0, VDs=25V,f=1 MHz

Ciss

110

150

pF

Output capacitance
Vas=0, Vps =25V, f=1MHz

CCISS

20

30

Reverse transfer capacitance
VGS=01 VDS=25V!f=1 MHZ

10

Turn-on time t,,, (fon = toion) + &)

VDD=3OV,VGS= —2V...+5V,Res=509,

Ip=0.25A

ns

15

Turn-off time to4, (Lo = ty(om + &)

Voo =30V, Vas= =2V ... + 5V, Rgs =50 Q,

Ip=0.25A

15

20

25

35

Semiconductor Group
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SIEMENS BSP 129

Electrical Characteristics (cont'd)

at7; = 25 °C, unless otherwise specified.
Parameter Symbol Values Unit
min. I typ. ’ max.

Reverse Diode

Continuous reverse drain current I A
Ty=257C - - 0.15

Pulsed reverse drain current Ism
Ta=25°C - - 0.45

Diode forward on-voltage Vso \"
Ir=03AVs=0 - 0.7 1.4

Characteristics
at T; = 25 'C, unless otherwise specified

Total power dissipation Py, = f (T) Typ. output characteristics I = f (V)
parameter: z, = 80 us
20 BSP 129 SIK02113 0.45 BSP 129 (f,:BO,us) SIK02115
M Ay=1.5w
F;ot w 10 A \‘
\\
T T 0.35 AR
15 ’ >
N
AN 0.30
N
A 0.25 e
10 7 r ‘
his 0.20 :
N ois| 1/
\\ /A -o3v oy 05
5 N / / OV 0.1V -0.2V/-0.4v/=0.6V
\ 0.10 . = 0.2V
N —H— — 0.1V
\ 0}05 . I/ - / Il I
o thJA T |
0 T 0.00 0.7V
0 20 40 60 80 100 120 °C 160 0.0 1.0 2.0 3.0 40 V 5.0
— T — Vs
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SIEMENS BSP 129

Safe operating area I, = f (V5s) Typ. transfer characteristics /p = f (Vs)
parameter: D =0.01,T.=25C parameter: £, = 80 us, Vps =25V
o BSP 129 (D=0.01, ;,=257C) SIK02117 0.32 BSP 129 (%=80us, Vps =25V ) SIK02119
i RS '
Iy A s R S5t O
& /TN IR ms ]
v ST T
&S N 10ms ]
& / ‘\ 1I |
107! sopH
- N N 0.20
5 100ms] I
N
N
\ 1
N [
10 0.10
5 /
/
4
107 0.00 1
10° 5 10 5 107 v o108 -2 -1 0 oV o2
— W5 — Vs
Typ. drain-source on-resistance . Drain-source on-resistance
RDS(on) =f {Ip) RDS(on) =f (Tj)
parameter: Vgg parameter: Ip = 0.014 A, Vs = 10V, (spread)
BSP 129 (r=25°¢) SIko2121 BSP 129 (V=10V./,=0.014A) SIK02122
5 I 45
0 | -0.6v -0.4v | L
Rosgon) & Vs ==0.7 =05V -0.3V -0.2V ~0.1V 0OV Roston) g .
50 35 /
/!
30 /
40 . v/
25 T z/'
30 20 ,//
Py
20 ,} 15— >
/ // // 10 ,//
1ol ———=—1 N e 1
e e — 5 L+
T [0.1V 0.2V 055V 1.0V 6
0.00 0.02 0.04 0.06 A 0.08 -80 -40 0 40 80 120 °C 160
— 1D e Tj
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SIEMENS

BSP 129

Typ. forward transconductance g = f (/5)
parameter: Vps > 2 X Ip X Rpsonymax. I = 80 s
(f,=80ps)

BSP 129 SIK02120

0.24

gfs S
T 0.20 // o

0.18 s

0.16 A

0.14 Ve
0.12 /

0.10
0.08 /
0.06 A
0.04
0.02

0.00
0.0 0.1 0.2 A 0.3

/]

Typ. capacitances C = f (V)
parameter: Vg =0, f =1 MHz
(o3 BP0

{Ves =0V, F=1MH2) SIK02124

N
\

10?

Ciss

\ i — COSS

rss

/

10!

10°

0 5 10 15 20 25 30 V 40

E—d VDS

Semiconductor Group

Gate threshold voltage Vg, = f (T))
parameter: Vps = Vs, In = 1 mA, (spread)

_30 BSP 129 (les=Ws 1 fp=1mA) SIK02123
Vos(in)
-2.6
o
-2.2 —
-2.0 2% =]
o w1
-1.8 =
-1.6 = T
1.4 e
1. -
- A
-1.2 / T
-1.0 / 98% -
-0.8 a
_ |
s
-0.4{—
-0.2

0.0
-60-40-20 0 20 40 60 80 100120 °C 160

Drain current Iy = f (T,)
parameter: Vg > 10 V

BSP 129 (Vs 210V) SIK02125
0.22 = .

T 0.18 \\
0.16 AN

0.14 N
0.12 N

0.10

Iy A ~

0.08

0.06

0.04
0.02

0.00

60 80 100 120 °C 160

— T,

0 20 40



SIEMENS BSP 129

Forward characteristics of reverse diode Drain-source breakdown voltage
IF =f(VSD) V(BR) Dss = b X V(BR)DSS (25 °C)
parameter: t, = 80 ps, T, (spread)
1 00 BSP 129 (I,=80us.7}) SIK02127 1.20 SiK00008
I.= 25°C typ. '
I A 150°C typ, p 1.18
I Z 1.16
1.14
4 ya
T= 1.12 7
107! /r 25°C (98%) 1.10 /
F=150°C (98%) ' 08 L/
5 ’ /
1.06 7
/
1.04 7
/|
1.02 7
1072 1.00 ,/
= /|
5 0.98 7
— 0.96 ,/
0.94 /|
0.92 /
1073 0.90 -
0.0 1.0 2.0 v 3.0 -60-40-20 0 20 40 60 80 100120 °C 160
— Yy —

Safe operating area I, = f (Vs)
parameter: D =0, T =25"C

100 BSP 129 (D:O,Tc=25‘C) SIK02415
H
[D A I\Q N A
\& /[ N S =
N4 [ Y p
L)\@ ¢ g \|10ms L
QQ ,’ s\ 1
10—1 e \‘
A 00ms
A T
N ]
N
1
1072 :
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SIEMENS

SIPMOS® Small-Signal Transistor BSP 135
Vos =600V 1.6:0.1

Io =0.100A B ogr | L
RDS(On) = 60 Q I 0.24 l )

) R — t[:-i;
® N channel ; ! }*‘_
@ Depletion mode i = éo.lmax °
® Package: SOT-223 " T T Tres A

T — |
6|t| ojf| s|t
| | la7zad .

0.3 0.45:0.02

-——4.6—= GPS05577
Type Ordering code

for version on

12-mm tape 2
BSP 135 Q62702-S655
Maximum Ratings
Parameter Symbol Values Unit
Drain-source voltage Vbs 600 \
Drain-gate voltage, Rgs = 20 kQ Voer 600
Gate-source voltage Vas +14 .
Gate-source peak voltage, aperiodic Vs +20
Continuous drain current, T, =44 C I 0.100 A
Pulsed drain current, Tpo=257C Ip puis 0.30
Max. power dissipation, T, =25C Py 1.7 W
Operating and storage temperature range T, Ty —-55...+150 C
Thermal resistance, chip-ambient 3 Rinua 72 KW
Thermal resistance, chip soldering point Ry, ;s Riss 9
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outlines.
2 E-6327: 1000 pieces / reel

3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.
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SIEMENS

BSP 135

Electrical Characteristics
atT; = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

Unit

min. | typ. | max.

Static Characteristics

Drain-source breakdown voltage
VGS =-3V, ID =0.25mA

V(BR) DSS

600 - -

Gate threshold voltage
VDS=3VY ID=1 mA

VGS('(h)

-1.8 -1.5 -0.7

Drain-source cutoff current
V[)5=600 V, VGS=_3V
T, =25°C

T, =125°C

IDSV

- - 100
- - 200

nA
A

Gate-source leakage current
VGS = 20 V, VDS = 0

IGSS

- 10 100

nA

Drain-source on-resistance
VGS = OV, 1D= 001 A

R DS(on)

Dynamic Characteristics

Forward transconductance
Vbs 2 2 X I X Rpgionmax: In = 0.01 A

8is

0.01 0.04 -

Input capacitance
Ves=—3V, Vps=25V, f=1MHz

Ciss

- 110 150

pF

Output capacitance
Ves=-3V,Vpg=25V,f=1MHz

COSS

Reverse transfer capacitance
VGS=_3V! VDS=25V,f=1 MHz

CVI'SS

Turn-on time zon, (fon = f(on) + 1)

Voo =30V, Ves=—3 V ... + 5V, Rgg =50 Q,
I,=02A

Td(on)

ns

k

Turn-off time t,g, (forr = tyom + )

VDD =30V, VGS=_3V +5V,Res=509,
Ipb=02A

Lyt
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SIEMENS

BSP 135

Electrical Characteristics (cont'd)
at T; = 25 °C, unless otherwise specified.

Parameter Symbol Unit
| max.

Reverse Diode

Continuous reverse drain current I A

To=25C 0.100

Pulsed reverse drain current Igy

T,=25C 0.300

Diode forward on-voltage Vab \

1F=0.2A, VGS=0 130

Characteristics
at T; = 25 'C, unless otherwise specified

Total power dissipation P, = f (T,)

Typ. output characteristics I, = f (V)
parameter: £, = 80 us

20 BSP 135 SIK02128 0.24
Bot W I, A
T T 0.20
15 0.18
N
N\
N 0.16
N 0.14
10 N
Pnss 0.12
0.10
N 0.08
5 N
\\\ 0.06
N\ 0.04
N :
Roon 0.02
0 B 00
0 20 40 60 80 100 120 °C 160 0.
— T,
Semiconductor Group 135

SIK02130
| Ay =1TW
\
N
\
A)
\
N
N Vos=
M 0.5V .
= o'slt/v
;é_/—- 0.2v
T 0.1V
- oV
-0.2v
|
-0.4V
[
~0.6Y]
|
-0.8Y
1.0V
-1.2V

2 3 45 6 7 8 9 VvV 11
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SIEMENS

BSP 135

Safe operating area I, = f (Vg)
parameter: D = 0.01, T =25 C

10° BSP 135 (D=0.01, L,=25%) SIK02132
=
ID A fp:
100ms{10ms 1ms 17|
T NI S TS
\\Q N AY \‘
1 ,}Q"[ \‘ AN
10 § ’l\ 3
QQ“’\ N [N
5 N
4
N Y
DC \
N
T
AN
T
5 107 vo10°

— W5

Typ. drain-source on-resistance

RDS(on) = f (ID)
parameter: Vgg

200550135 (r=25"c) SIK02136
T T
= | T
Roston) Q0 |—=1V =0.8 -0.6V—=0.4V--0.2Y—| 0V}
160
140
120 /
100 / /
80 4 /
60 "// ,4/ / ,///:
_/::///// =
40| =
0.5V 0.4V 0.3V 0.2V |0.1V
. HEEEEER
0

0.08 0.10 A0.12

—»[D

0.00 0.02 0.04 0.06
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Typ. transfer characteristics I, = f (Vss)
parameter: f, = 80 ps, Vps =25V

BSP 135 (f,=80pus, ¥ps=25V) SIK02134

0.09
ID A ’

T 0.07

0.06

—t—

0.05

0.04
/

0.03

T

0.02

0.01
/

0.00 4

Drain-source on-resistance

RDS(on) =f(TJ)
arameter: I = 0.01 A, Vgs = 10V, (spread)
p:
180 BSP 135  (V=10V,/;=0.01A) SIK02137
Ruston) ¢
/
140 4
Il
120 #
’I
4
100 v
987% ,,’
80 Wil
|
60 - Fe -
'/
O 1A '
20 =7
0 ©
-80 -40 0 40 80 120°C160

—»Tj
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SIEMENS

BSP 135

Typ. forward transconductance g, = f (/)
parameter: Vpg > 2 X Iy X Rpgignymax. fp = 80 Us

0.15 BSP 135 (#=80pus) SIK02135
9s
's S ”’,/
I =
I/
0.10 //
/
0.05 //
0.00
0.00 0.02 0.04 0.06 A 0.08
[D
Typ. capacitances C = f (Vyg) .
parameter: Vg =0, f =1 MHz
103 BSP 135 (Ves =0V, =1MHz) SIK02139
1 \\
102 TN Ciss
5
10! \\
‘\\ Coss
5 \\
CI'SS
100

0 5 10 15 20 25 30 V 40

— s

Semiconductor Group

Gate threshold voltage Vs = f(T)
parameter: Vps = Vs, Ip = 1 MA, (spread)
BSP 135

(Vos=Vhs» [ =1mA) SIK02138

-3.0

Ves(in)
-2.6
T -2.4
-2.2
-2.0 2% 4 —gmm=
-1.8 A==
-1.6 fe—e=]

-1.4
-1.2= -

-

-1.0 987% -
-0.8 -
-0.6 -
-0.4 <
-0.2

0.0
-60-40-20 0 20 40 60 80 100120 °C 160

— G

Drain current I, = f (T,)
parameter: Vgg > 10 V

011 BSP 135 (Vs 210V) su(czuo'
Iy A \
I 0.09 \\

0.08 \

0.07 w\

0.06

0.05 \\
0.04

0.03

0.02

0.01

0.00 |
100 120 °C 160

— 7,

0 20 40 60 80
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SIEMENS BSP 135

Forward characteristics of reverse diode Drain-source breakdown voltage
Ie =f (Vsp) V(BR) pss = b x V(BR)DSS (25 C)
parameter: ¢, = 80 us, T}, (spread)
1 00 BSP 135 (f,:BOszl) SIK02142 1.20 SIK00008
= '
I A 150°CTyp b 118
25°C typ 1.16
- 1.14
/V 112 /,’
107! o = 1.10 7
17 25°C (98%) 1,08 /|
5 A 150°C (987) ' /|
1.06 /r
L1 1.04 7
H ’ 1,02 /
107 1.00 /|
0.98 ,/
> 0.96 /
. 7
0.94 ,/
0.92 V4
1073 0.90 .
0.0 1.0 2.0 v 3.0 -60-40-20 0 20 40 60 80 100120 °C 160
— Yy —
Transient thermal impedance Z,, = f (¢,) Safe operating area Ip = f (Vps)
parameter: D =1,/ T parameter: D =0, T =25C
1o BRI SIK02431 100 BSP 135 (D=0, £=25) SIK02430
1
11
Z.5 Iy A fo=
'fJAK/W T 100ms[]10ms
‘\
1 \©o N A
10 \\Q‘X M N
5 10-1 Z / . L
FA <
5 s N = A
100 / N i
5 N
i I | o/ I\
i | [ ] IHI\IIIIIIH\IIIIIII\\IIIIIIIHIIIIIIII\
1ottt sinate putsel I {1 T[] (1101 LI S

N
5
10-2 10 0 1 2 3
1075 1074 1073 1072 10" 10° 10' 1025103 10 5 10 5 10 v 10
— 1 — s
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SIEMENS

SIPMOS® Small-Signal Transistor BSP 149
VDS =200V 1.610.
Io =044A e 032, - *‘Lj
RDS(on) = 3.5 Q l 0.2¢ o)

0| —1— Y S
® N channel ; ' ! };
® Depletion mode | = 50.1max
® Package: SOT-223" I sa "

. ; , |

6|T| o|T| sit
| | |8.7£0. e

- 2.3 0.45+0.02

-——4.6—— GPS05577
Type Ordering code

for version on
12-mm tape?

BSP 149 Q67000-S71
Maximum Ratings
Parameter Symbol Values Unit
Drain-source voltage Vos 200 \
Drain-gate voltage, Rgs = 20 kQ Vber 200
Gate-source voltage Vas +14
Gate-source peak voltage, aperiodic Vs +20
Continuous drain current, T, =28 'C I 0.48 A
Pulsed drain current, Tp,=257C Ip pus 1.44
Max. power dissipation, T,=25°C P 1.8 W
Operating and storage temperature range T;, Ty —-55...+150 C
Thermal resistance, chip-ambient ¥ Rinn 70 K/W
Thermal resistance, chip soldering point Ry, s Rius 7
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outlines.
2 E-6327: 1000 pieces / reel

3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.

Semiconductor Group
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SIEMENS

BSP 149

Electrical Characteristics

at T = 25 °C, unless otherwise specified.

Parameter

Symbol

Values

Unit

min.

‘ typ.

[max.

Static Characteristics

Drain-source breakdown voltage
Vas=-3V, H=025mA

V sriDss

200

Gate threshold voltage
Vos=3V, H=1mA

Vs

-0.7

Drain-source cutoff current
Vos=200V, Vgg=—3V
T. =25°C

=125°C

IDSV

0.2
200

LA

T
Gate-source leakage current
VGS =20 V, VDS =0

IGSS

10

100

nA

Drain-source on-resistance
Ves= 0 V, ID =003A

R DS(on)

2.5

35

Dynamic Characteristics

Forward transconductance
Vbs 2 2 % Ip X Rog(onmax: Ip = 0.48 A

8is

0.4

0.75

Input capacitance
Vas =0, Vog =25V, f=1 MHz

CiSS

500

670

pF

Output capacitance
VGS=01 VDS=25va=1 MHZ

COSS

40

60

Reverse transfer capacitance
VGS=01 V05=25V,f=1 MHz

GSS

12

20

Turn-on time #on, (fon = t(on) + I

Voo =30V, Vas=—~2 ... + 5V, Rgs =50 Q,

Ip=0.29 A

10

ns

20

30

Turn-off time to, (Lo = Laom + &)

VDD=30V1 VGS=_2 ...+5V,RGS=SOQ,

Io=0.29A

60

80

50

65

Semiconductor Group

140



SIEMENS

BSP 149

Electrical Characteristics (cont'd)

at 7; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. l typ. | max.

Reverse Diode

Continuous reverse drain current Is A

Ta=25°C - - 0.48

Pulsed reverse drain current Ism

To=25C - - 1.44

Diode forward on-voltage Vso \"

I-=096A, Vg =0 - 0.9 1.2

Characteristics
at T = 25 °C, unless otherwise specified

Total power dissipation P, = f (T)

20 BSP 149 SIK02144
PM w N
T {5 \\
N
\Roh.»s
10
N\
N\
N\
3 N\
— R \\
0 T

0 20 40 60 80 100 120 °C 160

— T,

Semiconductor Group

Typ. output characteristics I = f (Vs)
parameter: z, = 80 us

1.0 BSP 149 (f,,=80/ts) SIK02146
' P =1.5W
[D A \. tot
\
T 0.8 \ Vos=-
) v
0.7
\ .
06 // 0.5V
p= i
0.5 / \
/
/i M
0.4 0.2V 7]
i’/ o1y
- -0.1y]
02 -0.2V
-0.3v
0.1 z
Dove 04V
S 0.6V
0.0 =0.7V 1=
0.0 1.0 20 30 40 V 50
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SIEMENS

BSP 149

Safe operating area I, = f (Vpg)
parameter: D =0.01,7;=25"C

101 BSP 149 D=o.01.rc=25°c) SIK02148
L A
N\
T w0 L s SrRIRl
= S~ e
S *Q& « \\ 1I’TlS 111
| S TT
N 3 10m:
Sy mmaniii
- N Y 100ms
5 N
N
D¢
5 10° v o10°

— Ws

Typ. drain-source on-resistance

RDS(onj '_'f(ID)
parameter: Vg

11 BSP 149 SIK02152

(f=25°c)
VG'S_I T T T T T T I

~ —-0.5v-0.4v -0.3V -0.2v| -0.1V | QV
RDS(on) Q |-0.6Y ’

ol
J U]
/4
7 4
s/
/1
5 ,/ //
’ ' | .
3 "’/_,——’/ /// 1
- _—____--__-__’/”\,
2 -
\l \
1 1V 0.5V 0.2V 0.1V 4
0 HEREREE
0.00 0.10 0.20 A 0.32
— Iy

Semiconductor Group

Typ. transfer characteristics /I = f (Vgg)
parameter: £, = 80 us, Vps =25V

BSP 149 (5=80pus, Vos=25V ) SIK02150

0.5

ID A ]

|
/
!

0.2 !

0.1 /

0.0

Drain-source on-resistance

RDS(on) =f(7])
parameter: In = 0.03 A, Vg = 10 V, (spread)

g Bsp 14 (Ves=10, 15 =0.034) SIK02154
RDS(on) o]
+
7 A
7/
6 /‘
S 7Ty
98% ,/
4 W4
Z
5 A1
-
2 - typ
//,
1
0 o
-80 -40 0 40 80 120 °C 160
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SIEMENS

BSP 149

Typ. forward transconductance g = f (/)
parameter: Vg > 2 X Ip X Rpggnymax. 1, = 80 s

BSP 149 (#,=80ps) SIK02151

0.8

0.5 <

0.4 /

0.3 74

/
0.2—1f

0.1 /

0.20 0.30 A 04

Typ. capacitances C = f (Vyg)
parameter: Vg =0,f =1 MHz

103 BSP 149 (Ves =0V, F=1MHz) SIK02156
\)
T pF \\ Ciss
107 ==
N,
5 T ——
\ COSS
~
\
. P—
10! C,
rss
5
100
0 5 10 15 20 25 30 V 40

— s
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Gate threshold voltage Vg, = f (T))
parameter: Vps = Vs, Ip = 1 mA, (spread)

_30 BSP 149 (Ves=Vps » p=1mA) SIK02155
Vos(in)
-2.6
o
-2.2 =
-2.0 2% | el
"
-1.8 LT
16 —t 1 -
-1.4 LI,
L~
-1.2 ’!/ 1
-1.0 / 98%_ —
-0.8 “
_ P
0.6 T
-0.4—
-0.2

0.0
-60-40-20 0 20 40 60 80 100120 °C 160

Drain current I, = f (T,)
parameter: Vgs2 10V
0.50 BSP 149 (Vs 210V) SIK02157
Iy A N
\\

N

100 120 °C 160

— ],

0 20 40 60 &0



SIEMENS BSP 149

Forward characteristics of reverse diode Drain-source breakdown voltage
Ie = f (Vso) Vigr) pss = bx Visryss (25 C)
parameter: ¢, = 80 ps, T}, (spread)
10! BSP 149 (%=80us.T;) SIK02159 1.20 S1K00008
: .
1= 1.16
T froin s
YP
. | l 1.12 //
10 3 h= 1.10 /
= o) 108 A
5 150° 4
H/, 1.06 ,/
/ 1.04 A
1,02 r/
107" HH 1.00 /
} | ¥ /
1 0.98 7
5 I /
0.96 L
0.94 ,/
0.92 /
1072 0.90 .
0.0 1.0 2.0 v 3.0 -60-40-20 0 20 40 60 80 100120 °C 160
— Yy —

Safe operating area I, = f (Vys)
parameter: D =0,T;=25"C
0 1 BSP 149 (0=0, .=25°C) SIK02414
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SIEMENS

SIPMOS® Small-Signal Transistor BSP 171
VDS =-60V 6.5£02 _ .60
I, =-16A ey oaz|
Rosn =035 Q % e

0| —— I g
@ P channel ; I **‘_
® Enhancement mode | n °i,o.mnax °
® Package: SOT-223 " B ss A

— !

e[f| o|T| s|t
. 0.710.1 Al

~2.3—~ 0.45+0.02

-—4.6— GPS05577
Type Ordering code

for version on
12-mm tape ?

BSP 171 Q67000-S224
Maximum Ratings
Parameter Symbol Values Unit
Drain-source voltage Vbs -60 \
Drain-gate voltage, Rgs = 20 kQ Voer -60
Gate-source voltage Vs +20
Continuous drain current, T, =24 °C I -1.6 A
Pulsed drain current, Tc.=25C I5 puis -6.4
Max. power dissipation, T;=25°C Pt 1.5 W
Operating and storage temperature range T, Ty -55...+150 C
Thermal resistance, chip-ambient Rinua 70 KW
Thermal resistance, chip soldering point Ry,s Rius 6
DIN humidity category, DIN 40 040 - E -
IEC climatic category, DIN IEC 68-1 - 55/150/56

" See chapter Package Outlines.
2 E-6327: 1000 pieces / reel

3 Transistor on epoxy pcb 40 mm x 40 mm x 1.5 mm with 6 cm? copper area for drain connection.

Semiconductor Group
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SIEMENS

BSP 171

Electrical Characteristics

atT; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. l typ. | max.

Static Characteristics

Drain-source breakdown voltage Vieross \

Vas=0V, h=-0.25mA - 60 - -

Gate threshold voltage Vasn

Ves = Vos, bh=—1mA -08 -1.4 -20

Zero gate voltage drain current bss uA

Vos=—-60V,Vgg=0V

T, =25°C - -0.1 -1.0

I, =125°C - -10 -100

Gate-source leakage current lsss nA

Vas=—20V, Vps=0V - -10 -100

Drain-source on-resistance Rosion) Q

Ves=—10V, Ip=-16A - 0.21 0.35

. Dynamic Characteristics

Forward transconductance 8rs - S

Vs 22 X Iy X Rosionymax In = — 1.6 A 1.0 1.5 -

Input capacitance Ciss pF

Ves =0V, Vps=-25V,f=1MHz - 720 960

Output capacitance Coss

Vas=0V, Vpg=—25V, f=1MHz - 290 435

Reverse transfer capacitance Ces

Vas=0V, Vps=—25V,f=1MHz - 120 180

Turn-on time ton, (fon = Lyon) + 1) Loon) - 16 25 ns

VDD=_30V7VGS=_10V1RGS=5OQ! 1 — 70 105

Ip=—03A '

Turn-off time fof, (forr = tyom + ) Laqofty - 230 310

Vop=—30V, Vgg=—10V, Rgs =50 Q, t' _ 280 375

I,=-03A
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SIEMENS

BSP 171

Electrical Characteristics (cont'd)

at T; = 25 °C, unless otherwise specified.

Parameter Symbol Values Unit
min. [ typ. | max.

Reverse Diode

Continuous reverse drain current I - - -1.6 A

Pulsed reverse drain current Iy - - -6.4

Diode forward on-voitage Vep \"

Ie=—32A,Vg=0 - -085 |-1.2

Characteristics

at T, = 25 'C, unless otherwise specified

Total power dissipation P, = f (T,)

BSP 171

SIK02435

25

N RthJS

N

AN

—_— thJA

N

—

Semiconductor Group

0 20 40 60 80 100 120 °C 160

— T,

Typ. output characteristics /I = f (Vps)
parameter: £, = 80 us

B8SP 171 (1,=80ps) SIL02436
-4.0 T =200
Iy L1 -10V
A 1 L -8V
|
[—5\//, -7V
30 —6V_ | -4.5v
-4V
—20 J//
3
15 / \_‘ -3.5V
N R =1.8W
/ '\ ot
_1.0 / \; _Sv
/ NS
05 Kl T e
| -2V
0.0 . 1
0.0 -1.0 -2.0 -3.0 -40 V -5.0
—= s
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SIEMENS

BSP 171

Safe operating area /I, = f (Vpg)
parameter: D = 0.01, T, =25 C

1ot BSPIT! (0=0.01, I,=25°¢C) SIK02437
e f,=Tmsi100us
Iy — ,/\\QL’ A u ‘\ ~ ~
A —9\@\ A ‘\ Y
8 \\‘ ST
Y N
\ ~<{10ms)
10° Pt
S Tl
™~
S NG 100ms 7777
N
107!
N
5 NC
N
DC
1072
100 Vo102

— s

Typ. drain-source on-resistance

RDS(on) = f (ID)
parameter: Vg

1.4 &P 17|1 (rjzzslic) : SIK02440
Vos=—3V| -3.5V |-4V| -4.5Y [-5V
RDS(on) Q ;
T 0.9 /
0.8
0.7 /}
0.6 — // /
0.5 ,/
0.4 B et
R I —6
03 ——— —T1 -7V
0.2 —-10V|
' —20V|
0.1 -8V
0.0
0.0 -1.0 -2.0 =30 A -40

—

Semiconductor Group

Typ. transfer characteristics Ip = f (V5¢)
parameter: t, =80 us, Vps=—-25V
(f=8Ups, Vs =-25V)

BSP 171 SIK02439

-36
A
o_3, T
T -3.0 i
-2.8 f
-26
2.4
-22
-20
-1.8
-1.6 i

~

-1.4
12 /
-1.0
-0.8
-0.6
-0.4 ]]
-0.2

0.0

A )
0 -1 -2-3 -4-5-6-7-8V -10

- VGS

Drain-source on-resistance

RDS(on) =f(T])

parameter: [p=—1.7 A, Vgs=— 10V, (spread)
(Vs=-10V, p=-1.7) SIK02441
4

0.60 BSP 171

4
|

RDS(cn) Q R4
4
T 0.50 »
0.45 .
0.40 -
0.35 . e

0.30 4 v
0.25 1= i
0.20
0.15 —+=
0.10
0.05

0.00
-80 —40 0 40 80

120 °C 160
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SIEMENS

BSP 171

Typ. forward transconductance g; = f (/)
parameter: Vpg > 2 x Ip X Rpsionmax.» fp = 80 Us
(h=80us)

2.2 BSP 171 SIK02442

Pi

' -
1.6
1.4 /
1.2
1.0 /
081 |/

0.6 /

0.4 /

oalf

0.0
0.0 -0.4-0.8-1.2-1.6-2.0-2.4-2.8 A-3.4

)

Typ. capacitances C =f (Vps)
parameter: Vgg =0, f =1 MHz

101 BSP 171 {Ves =0V, f=1MHz) SIK02444
ConF
10° N~
~ \\ ciss
S e .
N e
\ =
107" — G
rss
5
1072
0 -5 -10 -15 -20 -25 -30 V -40

— s
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Gate threshold voltage Vg = f (T)
parameter: Vs = Vs, In = — 1 mA, (spread)

BSP 171 (Ves=Vps + [p=—1mA) 5IK02443

-5.0

v
Vostny ,
T—mo
-3.6
-3.2
-2.8
-2.4 .
-2.0 S {987

-

—1.6 [T “F~

~1.2 e

-0.8 S 2%

M~

-0.4 Tes

[l

0.0 -
-60-40-20 0 20 40 60 80 100120 °C 160

— 7
Drain current I, = f (T4)
parameter: Vgg 2 - 10V
18 BSP 171 (Vos 210V, SIK02445

[D A \\\
T \

-1.4

\\\\
-1.2 \
1.0 N

-0.8 N

\
o \
\\
0‘00 20 40 60 80 100 120 °C 160

— 7,




SIEMENS

BSP 171

Forward characteristics of reverse diode

Ie =f (Vo)
parameter: ¢, = 80 us, T, (spread)
10! BPITt (=80us,T) SIK02446
],- A y 4 — ol
I
[ 77
f V7
10° l /
HHY
5 1
1
| 47;=150°C typ
107 {Tj= 25°C typ
s M EH7j=150°C (98%)
ATj= 25°C (98%)
102
0.0 -1.0 -2.0 v =30

— Y

Transient thermal impedance

Zinaa =f (L)

IIHIIIIII"‘IIIIIIII‘I

A

107!
5
o IIIIIIIHIIIIIII“
10751074 1072 1072 107 10° 10' 1025103
—
Semiconductor Group

Drain-source breakdown voltage
Vieross = b X Vigrjpss (25 C)

SIK00008

1.20
1.18
1.16
1.14
1.12 /.

r
1.10 r/
1.08 /
1.06 Y
1.04 /
1.02 /
1.00 r/
0.98 /|
0.96 /|
0.94 /
0.92 Z

0.90
~-60-40-20 0 20 40 60 80 100120 °C 160

o

[E——

Safe operating area I = f (V)
parameter:D =0, T =25"C
(D=0,7,=25°C)

) fo=
10ms
N\

10! BSP 171 SIK02438

I
J
NS
T A c)\b\ " ~ ~

%V s 3

S
2
7
!
7

p 4
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