iM1706

Complementary Enhancement Mode MOSFET

1. Product Information

1.1 Features

M Surface-mounted package M Advanced trench cell design

1.2 Applications

¥ MB and NB M Motor drivers
M Half - bridge Drivers

1.3 Quick reference

N-channel P-channel

M BVZ=30V M BVZ-30V

M Pt =19W M Pt =19W

M b= 39A M b= -22A

4] RDS(ON) =7.5mQ @ VGS =10V 4] RDS(ON) = 25mQ @ VGS =-10V

Rosion) =10.5 mQ @ Vgs =4.5V Rosion) = 42mQ @ Vgs =-4.5V

2. Pin Description

Pin Description Simplified Outline Symbol
1 S 765
ource(S1) |§| aAnn 2'1 22
2 Gate(G1)
3 Source(S2)

4 Gate(G2) :} Z}

5,6 Drain(D2)

7,8 Drain(D1) oo
1234
PDFN5x6-8L
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3. Limiting Values

Symbol ‘ Parameter Conditions ‘ Min ‘ Max ‘ Unit
N-channel
Vbs Drain-Source Voltage Tc=25°C - 30 \Y
Vas Gate-Source Voltage Tc=25°C - + 20 \Y
Tc=25°C,Vgs=10V - 39 A
. Tc=100°C, Vgs=10V - 25 A
Ip* Drain Current
Ta=25°C,Vgs =10V - 15 A
To=70°C,Vgs =10V - 11 A
Ipm™***** | Pulsed Drain Current Tc=25°C, Vgs=10V - 120 A
P-channel
Vbs Drain-Source Voltage Tc=25°C - -30 \Y
Vas Gate-Source Voltage Tc=25°C - + 20 \Y
Tc=25°C,Vgs=-10V - -22 A
. TC=100°C,VGS=-1OV - -14 A
Ip* Drain Current
Tao=25°C,Vgs=-10V - -84 A
Ta=70°C, Vgs=-10V - -6.7 A
lom™** Pulsed Drain Current Tc=25°C, Vgs=-10V - - 88 A
Piot Total Power Dissipation Tc=25°C - 19 W
Tsig Storage Temperature -55 | 150 °C
T, Junction Temperature -55 | 150 °C
Rgya* Thermal Resistance- Junction to Ambient - 455 |°C/W
Rguc* Thermal Resistance- Junction to Case - 6.5 [°C/W
Notes :
*  Surface Mounted on 1 in? pad area, t <10 sec
**  Pulse width < 300 ps, duty cycle <2 %
***  limited by bonding wire
4. Marking Information
Product Name Marking
. iM1706
iM1706 XXXXX X : Date Code
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5. Ordering Code

iM1706 Assembly Material: Halogen and Lead Free Device

Note: inergy defines “ Green ” as lead-free ( RoHS compliant ) and halogen free ( Br or Cl does not exceed
900 ppm by weight in homogeneous material and total of Br and ClI does not exceed 1500 ppm by weight;
Follow IEC 61249-2-21 and IPC / JEDEC J-STD-020C )
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6. Electrical Characteristics (T.= 25 °C Unless Otherwise Noted)

N-channel:
Symbol Parameter Conditions Min | Typ | Max | Unit
Static Characteristics
BVpss | Drain-Source Breakdown Voltage Ves =0V, Ip =250 pA 30 - - \%
Veswy | Gate Threshold Voltage Vps = Vgs, Ips =250 pA 1 - 2.5 \Y
Ipss Zero Gate Voltage Source Current | Vps =24V, Vgs=0V - - 1 MA
lass Gate Leakage Current Vgs=%220V, Vps=0V - - [£100| nA
Ves =10V, Ip =20 A - 6 7.5
RDS(ON)a Drain-Source On-State Resistance mQ
Ves=45V,Ipb=10A - 10.5
Diode Characteristics
Vgp© Diode Forward Voltage Isp=20 A, Vgs=0V - - 1.3 \Y
te Reverse Recovery Time - 17 - nS
Isp = 20 A, digp/dt = 100 A/us
Qy Reverse Recovery Charge - 9.8 - nC
Dynamic Characteristics”
Ciss Input Capacitance - |2596| -
. VGSZOV,VDs:15V _ _
Coss Output Capacitance Frequency = 1 MHz 217 pF
Crss Reverse Transfer Capacitance - 170 -
ts(on) | Turn-on Delay Time - 9 -
VDS =15 V, VGEN =10 V,
t Turn-on Rise Time Rs=4.50Q, R =1.75Q, - 54 - s
— n
tq(off) | Turn-off Delay Time lb=20A - 37 -
te Turn-off Fall Time - 23 -
Gate Charge Characteristics®
Qq Total Gate Charge - 47 -
VGS =10 V, VDS =15 V,
Qgs Gate-Source Charge Ios = 20 A - 10 - nC
Qg Gate-Drain Charge - 7.5 -
Notes :
a : Pulse test ; pulse width < 300 ps, duty cycle <2 %
b : Guaranteed by design, not subject to production testing
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7. Electrical Characteristics (T.= 25 °C Unless Otherwise Noted)

P-channel:
Symbol Parameter Conditions Min | Typ | Max | Unit
Static Characteristics
BVpss | Drain-Source Breakdown Voltage Ves =0V, Ip=-250 pA -30 - - \%
VGS(th) Gate Threshold VOltage Vps = Vgs, lps =-250 HA -1 - -2.5 \Y
Ibss Zero Gate Voltage Source Current | Vps=-24V,Vgs=0V - - -1 MA
lass Gate Leakage Current Vegs=1220V, Vps=0V - - [£100| nA
s ) . Ves=-10V, Ip=-20 A - 20 | 25
Rpson)” | Drain-Source On-State Resistance mQ
Ves=-45V,Ip=-10A - 32 | 42
Diode Characteristics
Vgp? Diode Forward Voltage Isp=-20 A, Vgs=0V - - 13| V
tr Reverse Recovery Time - 17 - nS
Isp = -20 A, dlgp/dt = 100 A/us
Qr Reverse Recovery Charge - 10 - nC
Dynamic Characteristics”
Ciss Input Capacitance - |1838| -
. VGS=0V,VDS:-15V
Coss Output Capacitance Frequency = 1 MHz - 174 - pF
Crss Reverse Transfer Capacitance - 136 -
ta(on) | Turn-on Delay Time - 25 -
VDS =-15 V, VGEN =-10 V,
t Turn-on Rise Time Rs=4.50Q,R =0.75Q, - 96 - s
_ n
ty(off) | Turn-off Delay Time b =-20 A - 211 -
te Turn-off Fall Time - 121 -
Gate Charge Characteristics”
Qq Total Gate Charge - 31 -
VGS =-10 V, VDS =-15 V,
Qqs Gate-Source Charge lps = - 20 A - 8.7 - nC
Qg Gate-Drain Charge - 5 -
Notes :
a : Pulse test ; pulse width < 300 ps, duty cycle <2 %
b : Guaranteed by design, not subject to production testing
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8. Typical Characteristics (Cont.)

N-channel:
Power Capability Current Capability
20 45
18 40
N
16 \ 35
— b \ L 3
2 1 \ =
N \ g 25
2 1 \ 5 \
2 \ o \
3 20
o 8 \ (= \
[ \\ a \
3 \ 5 "
o 6
\ )
2 10
4 £
\ \
2 5
| T “=252C,V‘ =10V 7T,=25‘)C V=10V
oLt [ 1 B[] ol c W eS| T
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
T; - Junction Temperature (°C T; - Junction Temperature (°C
i P i
Safe Operation Area Transient Thermal Impedance
I 2 |
100 100us— | 1 Duty = 0.5
E [ []
\
R 2 - 0.27%
£ \ 0 _~
< X/ N\ s 0.
~ QQ/ \ - 7/
= A, \ 300us ~ ~T| 008
10 oy (4 /
g 2 //
E \ = T 002
S 0 017 4
o s
'E / \ ‘]Wﬁ “l.l] [ 001
s/ 1oms 3 |
DI 1 L N / ISingIe Pulse
& b s /]
£ / /
.
1 1 ]
L z 001 Mounted on 1in” pad- |
T=25/C R, 65°CW
0.1 ‘ ‘HH 0.005 \ewuum R
0.01 0.1 1 10 100 300 1E-4 1E-3 0.01 0.1 1
Vps - Drain-Source Voltage (V) Square Wave Pulse Duration (sec)
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8. Typical Characteristics (Cont.)

N-channel:
Output Characteristics On Resistance
50 14
I ——
45 —= /
Ves™ 4.5,6,7,8,9,10V 12
40 £ =5
) 7 %
2 35 ( < 10
S @ V_ =45V
t 30 1/ e GS
o / & 8
E / 0
5 25 / ' V =10V
(&) / 3V )
c / (14 6
£ 20
o 15
. ' 4
£ 10 / 3
yd @ )
5 (1
2V
o | 0
0.0 0.2 0.4 0.6 0.8 1.0 0 10 20 30 40 50
Vps - Drain-Source Voltage (V) Ip - Drain Current (A)
Transfer Characteristics Normalized Threshold Voltage
100 18 T T T T
I,c=20A | los =250pA |
90 1.6
S >
a 80 S 14
£ G
o 10 > 12N
o T T N
S 60 = ~
« o N
- £ 10
g RN
c 038 »
°é 40 - S
o 2 06 ~
. 30 N
z ©
S 2 g 04
2 o
40 2 02
0 0.0
0 2 4 6 8 10 50 25 0 25 50 75 100 125 150
Vgs - Gate-Source Voltage (V) T; - Junction Temperature (°C)
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8. Typical Characteristics (Cont.)

N-channel:
Normalized On Resistance Diode Forward Current
2.0 T T T T 50
Vg =10V /, /
1.8 1 =20A / /
[<}] / / /
1.6
= d ~ 10 T=150°C_ [ |
] < J i
~— J
v 14 / - [
2 J/ - :
g / o | . |
¢ 12 = [ |
c 7 o |
° . o
"4 S
N o8 3 [ |
© / n ] o
E o6 :,, / T25C
o - [/
Z 04 I - [ |
R, @T=25°C:6 mQ | |
0.2 Lt 01
50 25 0 25 50 75 100 125 150 ‘00 02 04 06 08 10 12
T; - Junction Temperature (°C) Vsp - Source-Drain Voltage (V)
Capacitance Gate Charge
4000 T T ] 10—
Frequency=1MHz —| V_=15 /
os /
3500 1= 20A
Ciss — Ds /
2 8 /
3000 1N Py /
™y > /
£ 2500 = /
) O 5 /
o >
S 2000 @ /
< e /
[T} =}
@ o
g 1500 3 4
()
O 000\ -
3 __Coss (.? ) /
500 ? /
N Crss >‘D /
0
0 5 10 15 20 0
0 10 20 30 40 50
Vps - Drain-Source Voltage (V) Qg - Gate Charge (nC)
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8. Typical Characteristics (Cont.)

P-channel:
Power Capability Current Capability
20 24
18 22
20
16 N\
\ —~ 18 \\
14 <
—~ \ = 16
N\
E 12 \\ g \
[ \ t 14
o \ S
% 10 \ o 12
o c
8 \ § 10 \
3 \ a \
o 6 \ ;8
\ 2 6
4 g \
\ 4 \
2
e s
0L ‘ oL \
0 25 50 75 100 125 150 175 0 25 50 75 100 125 150 175
T; - Junction Temperature (°C) T; - Junction Temperature (°C)
Safe Operation Area Transient Thermal Impedance
/ Y 100us ‘
A g OuyZ05_
\'V\@ L.\ g L]
— \o° ‘-\ \\ \\ ‘l(;; -
$ QS?" \\ ) 77,0.1
pre) / \\ q’ / l‘
S 10 / \ \ (14 #0.05]
o N\ N I _— 7,
= \ 300us ] = //
3 / 3 N\ £ / 0.02
o \ s 01 '
£ N £
s Y | E
1 \ 1‘0!]3 ﬁ I S‘ingle Pul
2 . s M
oc E
. 2 0.01 Mounted on 1in® pad}
Jc?fﬁ R, :65°CW
02 0005 Lo LI Lol
01 1 10 100 1E-4 1E-3 0.01 0.1 1
-Vps - Drain-Source Voltage (V) Square Wave Pulse Duration (sec)
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8. Typical Characteristics (Cont.)

P-channel:
Output Characteristics Drain-Source On Resistance
50 60 ”
55
45 V .= -4,-5,-6,7,-8,-9,-10V, /
a 50
40 A %
< /D 0 /
- 35 N — @ -
= Q 40 V =-45V
g 30 g 35 1/,/
=2 " - -
O 25 / ® 30
c / 12
g 20 / c V_=-10V
a / (@) 20 Gs
= / g 15
! 10 l, 173
/ o o 10
e v °
0 & - 0
00 05 10 15 20 25 30 0 10 20 30 40 50
-Vps - Drain-Source Voltage (V) -Ip - Drain Current (A)
Transfer Characteristics Normalized Threshold Voltage
200 T 1.8 ——————
s =-20 A los = - 250pA |
180 o 16
a o
G 160 S
3 S 14
g 140 >
S 120 % 12N
- <
® 100 S 10 ™
[4) ] '
X < N
- ~
c 80
o \ T 08 ~
1 ‘ N
_ 60 ‘ =
& g 06
@ 40 3
o [}
N\
20 N Z 04
0 0.2
1 2 3 4 5 6 7 8 9 10 50 25 0 25 50 75 100 125 150
-Vss - Gate-Source Voltage (V) T; - Junction Temperature (°C)
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8. Typical Characteristics (Cont.)

P-channel:
Normalized On Resistance Diode Forward Current
20 I I I I I 50 /
-V . =-10V /
1] Ves // /
| ls=-20A /
8 16
2 ~ = T=150°C //
] prd s 10 j /
] 1.4 7 - A
2 e c - |
o 1.2 = |
o 5 [
c (&)
s 10 2
g o8 5 /
N - o [ |
T 06 » =25°C
S ” i
. —
o 04 ;
z
0.2 Ry @T=25°C: 20mQ | I
0 Ly 01
-50 -25 0 25 50 75 100 125 150 00 02 04 06 08 10 12 14
T; - Junction Temperature (°C) -Vsp - Source-Drain Voltage (V)
Capacitance Gate Charge
3000 ——r— 10
Frequency=1MHz V= -1V /
. —_ I 1_=-20A /
2500 | C1SS > > /
> 8
_ 3 /
™ « /
£ 20001 SN 5
Py S —— [ g 6 /
e @ /
© o /
= 1500 S
8 o
<% @D 4 /
1] []
O 1000 ® /
! (&)
S - /
@ 2
500 \ Coss S
\N d >
— rss
0 0
0 5 10 15 20 0 9 18 27 36
-Vps - Drain-Source Voltage (V) Qg - Gate Charge (nC)
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9. Package Dimensions

PDFN5x6 - 8L (Dual) Package

N s " o i i D2 i L1

[ . * &=l T

B3 — E2

E E1
i [—J | L—p :
i~ -+

E3

- I LT

1 p S i L2

= A i
D1
D -
Symbol Dimensions In Millimeters
MIN. MAX.
A 1.03 1.17
B 0.34 0.48
c 0.203 BSC

D 4.8 54
D1 4.8 5.0
D2 4.11 4.31
D3 1.6 1.8
E 5.95 6.15
E1 5.65 5.85
E2 3.3 3.5

E3 1.7 -

e 1.27 BSC

L 0.05 0.25
L1 0.38 0.5
L2 0.38 0.5
i - 0.18
k 0.5 0.7
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