MCH6613

Electrical Characteristics at Ta=25°C

. Ratings .
Parameter Symbol Conditions - Unit
min typ max
[N-channel]

Drain to Source Breakdown Voltage V(BR)DSS ID=1mA, VGs=0V 30 \Y
Zero-Gate Voltage Drain Current IDSS Vps=30V, Ves=0V 1 uA
Gate to Source Leakage Current IGss VGs=%8V, Vps=0V +10 uA

Cutoff Voltage Vgs(off) VDs=10V, Ip=100pA 0.4 1.3 Y
Forward Transfer Admittance |yfs | Vps=10V, Ip=80mA 150 220 mS
Rps(on)1 ID=80mMA, VGs=4V 2.9 3.7 Q

Static Drain to Source On-State Resistance Rps(on)2 ID=40mA, VGgs=2.5V 3.7 5.2 Q
Rps(on)3 ID=10mA, VGs=1.5V 6.4 12.8 Q

Input Capacitance Ciss 7.0 pF
Output Capacitance Coss Vps=10V, f=1MHz 5.9 pF
Reverse Transfer Capacitance Crss 2.3 pF
Turn-ON Delay Time td(on) 19 ns
Rise Time tr . o 65 ns
Turn-OFF Delay Time o See specified Test Circuit. 155 e
Fall Time tf 120 ns
Total Gate Charge Qg 1.58 nC
Gate to Source Charge Qgs Vps=10V, VGs=10V, Ip=150mA 0.26 nC
Gate to Drain “Miller” Charge Qgd 0.31 nC

Diode Forward Voltage Vsp 1s=150mA, VGs=0V 0.87 1.2 \%

[P-channel]

Drain to Source Breakdown Voltage V(BR)DSS ID=-1mA, VGs=0V -30 Y
Zero-Gate Voltage Drain Current IDSS Vps=-30V, Vgs=0V -1 uA
Gate to Source Leakage Current IGss VGs=+8V, Vps=0V +10 uA

Cutoff Voltage Vgs(off) Vps=-10V, Ip=-100uA -0.4 -14 Y
Forward Transfer Admittance |yfs | Vps=-10V, Ip=-50mA 80 110 mS
Rps(on)1 ID=-50mA, Vgs=-4V 8 10.4 Q

Static Drain to Source On-State Resistance Rps(on)2 ID=-30mA, VGs=-2.5V 11 15.4 Q
Rps(on)3 ID=-1mA, Vgs=-1.5V 27 54 Q

Input Capacitance Ciss 7.5 pF
Output Capacitance Coss Vps=-10V, f=1MHz 5.7 pF
Reverse Transfer Capacitance Crss 1.8 pF
Turn-ON Delay Time td(on) 24 ns
Rise Time tr . o 55 ns
Turn-OFF Delay Time tdl(off) See specified Test Circuit. 120 ns
Fall Time tf 130 ns
Total Gate Charge Qg 1.43 nC
Gate to Source Charge Qgs Vps=-10V, VGs=-10V, Ip=-100mA 0.18 nC
Gate to Drain “Miller” Charge Qgd 0.25 nC
Diode Forward Voltage Vsp Is=-100mA, VGs=0V -0.83 -1.2 \%
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Switching Time Test Circuit

[N-channel] [P-channel]
Vpp=15V Vpp= -15V
VIN ID=80MA VIN Ip= -50mA
4v R =187.5Q ov R[=300Q
ov -4V
VIN D VouTt VIN D VouTt
PW=10us PW=10us
D.C.<1% D.C.<1%
P.G P.G
MCH6613 MCH6613
r ua
ID - VDS [Nch] ID - VDS [Pch]
0.16 ‘ Y -0.10 T /(/
%) -3.5V
/q/. ‘ L~ N
0.14 3.5V / //é / Q\\// -0.09 /% QA é
\ /, %9/ v 0.08 { el
012 4.0V 1/ 7/ r/ - //// /
T ‘A /// / <:: -0.07 57/ 7 4
A 0.10 S ‘7 / 0 006 N // / -2.0V |
- / - 1/ —
/ / / ]
T 008 T -0.05 / -
8 // VesTLov 8 -0.04 /A// yd
c 0.06 / s g / 7
je / —] B 003 /
5 o4 /8 a° //
// -0.02 o/ Vs -1.5V]
0.02 L 0oLl A=
0 0
0 01 02 03 04 05 06 07 08 09 10 0 -02 -04 -06 -08 -10 -12 -14 -16 -18 -20
Drain to Source Voltage, Vps — V1700029 Drain to Source Voltage, Vpg = V. 1T00077
ID -V Nch IDp - V Pch
050 D - VGS ; [Nch] o D - VGS ; [Peh]
Vps=10V Vps= ~10V /
5)0/// -0.18
0.25 v / /
, -0.16
& O O %25"0
< %) < o o
I 0.20 Ml — V| ; o 7 /
7/ o /
o A D012 & ///
Py = OO
é 0.15 é -0.10 o
> >
O O _0.08
c c
‘8 0.10 ‘s
5 / 5 -0.06
/ -0.04
0.05 /
-0.02 4
0 0
0 05 1.0 15 2.0 25 3.0 0 -05 -1.0 -15 -20 -25 -30 -35 -40
Gate to Source Voltage, Vgg - V 1T00030 Gate to Source Voltage, Vs - V 1T00078
No0.6920-3/8

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

MCH6613

o Rps(on) - Vs [Neh] © Rps(on) - Vs [Peh]
Ta=25°C Ta=25°C
9
G G 25
I 8 I
§ 7 g
B % 20
a 6 [
g \\/soma g &
= @ = @
(§ % 5 (§ % 15
2 4 ! o B Ip= —3OmA\50mA
= 1D=40mA N\ =3 .
® % 3 \‘\ T % \\
58 aw ~—
oh 2 on T—
B & B 5
Bno » O
0 0
o 1 2 3 4 5 6 7 8 9 10 o -1 -2 -3 -4 -5 -6 -7 -8 -9 -10
Gate to Source Voltage, Vgs - V 1T00031 Gate to Source Voltage, Vg - V IT00079
0 Rps(on) - Ip [Nch] 100 Rps(on) - Ip [Peh]
Ves=4Vv . Vgs= -4V |
a 7 a5
| |
= = 3
s 3 3
al Ta=75°C g
o 02
8 1 8 Ta=75°C
5 0o 3 25°C 59 10
3 & f 3 s N
o B -25°C o B 7
£ 8’2 c g§ 5 -25°C 25°C
TG 2 Se
Ow (A 3
on on
ﬁ . H 1
56 56 °?
1.0 1.0
0.01 2 3 5 7 01 2 3 5 ~0.01 2 3 5 7 ~0.1 2 3
Drain Current, Ip - A 1T00032 Drain Current, Ip - A 1T00080
" Rps(on) - Ip [Neh] 100 Rps(on) - Ip [Peh]
Ves=2.5V ; VGs= -2.5V |
G 7 e] 5
I / ! /
= -~ 3
5 s Ta=75°C / 5 /
z ‘ — 1/ B 2 -
a) 25°C ) a) Ta=75°C /
@ X ‘ o X g
S g - .~ 8 & 25°C )
5 § 3 -25°C A 5 % 10 ——
@ R ‘§ B 7 -25°C
= =8 s
25 2 2%
Ow oOw 3
on on
‘a . ﬁ 1
56 56 °?
1.0 1.0
0.01 2 3 5 7 o1 2 3 5 -0.01 2 3 5 7 01 2 3
Drain Current, Ip - A 1T00033 Drain Current, Ip - A 1T00081
1o Rps(on) - Ip [Nch] 1000 Rps(on) - Ip [Peh]
. Ves=1.5vV . Ves=-15V |
e} 5 a 5
| |
= 3 = 3
S A=A
D 2 D 2
a) a)
8% 8 /
50 10 R 5 8 100
88 e [~ 88 /)
w L L — W
ie) T I — e} ¥ / /
S ° -25°C S ° ///
= Q@ = Q
o [a) — 700
op 3 25°C op 3 LA
B B, !
B O n o -25°C 25°C
1.0 10 ‘
0.001 2 3 5 7 o01 2 3 5 -0.0001 2 3 5 7 -oo01 2 3
Drain Current, Ip - A 1T00034 Drain Current, Ip - A 1T00082

No.6920-4/8

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

MCH6613

Rps(on) - Ta [Nch]
7 18
16
o] 6 S o]
1 / 1
= s = U
S - S
\g e 2 1
o 4 o X
2 g % g 1
=}
38 38
B 3 B
25 | 2§ of
8T | — T X
ol a8 6 L
o h % B —
® ¢ f
a6 ! #5S 4
0 2
60 -40 20 0 20 40 60 80 100 120 140 160 -60 -40 -20 O 20 40 60 80 100 120 140 160
Ambient Temperature, Ta - °C 1T00035 Ambient Temperature, Ta - °C 1T00083
o lyfs| = ID [Nch] o lyfs| — Ip [Peh]
" ; Vps=10V | " ; Vps=-10V|
- s
@ 25°C @
= 3 c / > 3
- . e |— — .
s 2 Ta?//lf/zcg/ g 2 25°C
s e s —
: == = e
£ =z E o1 —Taﬁ/—g
< ; / < 7 A/C
= = - o
2 2 = "
8 s
; 3 ; 3
S S
s 2 2 2
o o
(' L
0.01 0.01
0.01 2 3 5 7 01 2 3 5 -0.01 2 3 5 7 -0.1 2 3
Drain Current, Ip - A IT00036 Drain Current, Ip - A 1T00084
1o Is - Vsb [Nehi . Is - Vsp [Pt
: - VGs=0V
. VGs=0V | GS
s 3
2
< 3 7 <
. 2 / // I / /
%) / / 9 . /
B o o, e
s / 5 / ]/
3 1 g . /
- : /]
> >
3 @ 3 ofl /
o A O
2 N
2 o o
/ A{é ) é{}/
0.01 -0.01
0.5 0.6 0.7 0.8 0.9 1.0 11 12 -05 -0.6 -0.7 -0.8 -0.9 -1.0 -11
Diode Forward Voltage, Vgp - V 1T00037 Diode Forward Voltage, Vgp - V 1700085
SW Time - Ip [Nch] SW Time - Ip [Pch]
1000 1000 ‘
; VDD=15V | Vpp=-15V |
Ves=4v 7 Vs -4V
(7] 5 0 5
< c
Lo s
E tg(off) E ~ I
= = tq(off)
= = d T~
t I —
o 100 G 100 E———
—
E 4 ¢ — = L —
Z" 5 —" E” /tr//
——
5 § T
b= 3 h=4 3 td(on)
éa tg(on) 3 ,
10 10
0.01 2 3 5 7 0.1 2 -0.01 2 3 5 7 01
Drain Current, Ip - A 1T00038 Drain Current, Ip - A 1T00086
No.6920-5/8

Downloaded from AFfOW.com.


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

MCH6613

Downloaded from AFfOW.com.

o Ciss, Coss, Crss — VDS [Nch] Ciss, Coss, Crss - VDS [Pch]
100
f=1MHz f=1MHz
7 7
5 5
5 3 s 3
I 2 ! 2
8 8
] \ O
s 10 ~ . 10
4 \ Ciss 4 ~—— Ciss
7 — 7
O \ — o \ Coss
I BN Coss g 5
o 3 \\ ‘ o 3 \
‘\\g
2 Crss 2 \\\ Crss
1.0 1.0 ‘
0o 2 4 6 8 10 12 14 16 18 20 0 -5 -10 -15 -20 -25 -30
Drain to Source Voltage, Vps — V' 1T00039 Drain to Source Voltage, Vpg = V1700087
0 VGs - Qg [Neh] o VGs - Qg [Pch]
Vps=10V / Vps= -10V /’
91 Ip=150mA / -91 Ip=-100mA /
> >
" 4 / >
5 / 8 - /
> / > /
[0 6 g g /
g / g /
Ke) 5 / Ke) _5 /
3 / 2 /
5 4 4 5 4
& / 8 4
e e /
() ]
s 2 ® -2 7
V] O
N G/
0 0
0 02 04 06 08 10 12 14 16 0 02 04 06 08 10 12 14 16
Total Gate Charge, Qg - nC 1T00040 Total Gate Charge, Qg — nC 1T00088
ASO [Nch] o ASO [Pch]
’ T 1 i I -
21 Ipp=1.4A(PW=10us) 4 I~ Ipp= -0.8A(PW=10us) ,"\ >
1.0 = AN 7 ° e’ N 7N
< 7 N<2l AN AN < 3 2N \\70%‘
| 5{1p=0 oA AN \ 2 \\ | 5 Ip=-0.2A"" \\ \\
o ~ s o il N G N
£ 3 N AN AN = d \O K
= ] \ N N I X C
5 2 AN & S _01lLe NS 9
[ / OO /)75‘ ~N O -01f \0& \
5 o \/Js« ) 5 \ NZo, N\,
O 0.1 | Operationin \@% < O 7 \ ”) N
£ 7fthisareais NG N £ s|-Operationinthis AN
5 5| limited by Rog(on). N s areais limited by Rpg(on). N
~N 3 |
, N \ N
Ta=25°C ‘ 2| Ta=25°C
2I'single pulse Single pulse
0.01 | When mounted on ceramic substrate (900mm?X0.8mm)Lunit 0,01 | When mounted on ceramic sybstrate (900mm?2X0.8mm)lunit
1.0 2 3 5 7 10 2 3 5 -1.0 2 3 5 7 -10 2 3 5
Drain to Source Voltage, Vpg = V1702877 Drain to Source Voltage, Vpg — V 1T02878
o Pp - Ta [Pch, Nch]
=
I
0.8
a)
sl \%‘q/;
=3 &
5 X,
8 o6 N,
B Ea,
a /“\.r%
o %
2 0.4 /'@/
: N,
5 B 7
7
€ \.%
s %
<
0
0 20 40 60 80 100 120 140 160
Ambient Temperature, Ta — °C 1702879
No.6920-6/8


http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com
http://www.arrow.com

MCH6613

Outline Drawing
MCH6613-TL-E

Land Pattern Example
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Mass (g) |Unit Unit: mm
0.008 |mm
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Note on usage : Since the MCH6613 is a MOSFET product, please avoid using this device in the vicinity of
highly charged objects.
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