RHM6604
20V Dual Complementary MOSFET

SOT23-6L
Top View Bottom View

Features

e N-channel: 20V, 4.0A
Rpsion) < 42mQ @ Vg = 4.5V
Rps(on) < 60mQ @ Vgg = 2.5V
e P-channel: -20V, -3.0A it
Rpson) < 70mQ @ Vgg = -4.5V
Rps(on) < 100mQ @ Vs =-2.5V
» Excellent Gate Charge x Rpgon) Product(FOM) =PI
» Very Low On-resistance Rpgon) s2 2 5
e Fast Switching Speed G2 M3 483 b2

Top View

oo
2 2

D1 D2
Applications ||
o Battery Protection 1 G2
e Load Switch s1 )
e Power Management n-channel p-channel
Absolute Maximum Ratings (@ T, = 25°C unless otherwise specified)

Symbol Parameter Value-N-channel Value-P-channel Units
Vps Drain-to-Source Voltage 20 -20 \%
Ves Gate-to-Source Voltage +12 \%

. . Ta=25°C 4.0 -3.0
Ip Continuous Drain Current A
Ta=100°C 24 -1.8
Iom Pulsed Drain Current ®) 15 -11 A
Po Power Dissipation Ta=25°C 1.03 1.03 W
Reja Thermal Resistance, Junction to Ambient® 121 121 °C/W
T3, Tste Junction & Storage Temperature Range -55 to 150 °C
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RHM6604
20V Dual Complementary MOSFET

N-channel Electrical Characteristics (T, = 25°C unless otherwise specified)

Symbol Parameter Conditions Min. Typ. Max. Unit

Off Characteristics

V(erpss |Drain-Source Breakdown Voltage Ip = 250pA, Vgs= 0V 20 - - \%
Ibss |Zero Gate Voltage Drain Current Vps = 20V, Vgs = 0V - - 1.0 pA
lcss |Gate-Body Leakage Current Vps = 0V, Vgg = 212V - - +100 nA

On Characteristics

Vs |Gate Threshold Voltage Vps = Vgs, Ip = 250pA 0.5 0.65 1.0 \%
o " Vgs= 4.5V, Ip = 4A - 31 42 mQ
son) |Static Drain-Source ON-Resistance
DSON) Ves= 2.5V, Ip= 3A - 38 60 mQ
Dynamic Characteristics
Ciss |Input Capacitance - 265 - pF
. VGS = OV, VDS = 10V,
Coss |Output Capacitance f = 1MHz - 40 - pF
C,s [|Reverse Transfer Capacitance - 33 - pF
Qg [Total Gate Charge - 5.9 - nC
Qgs ate Source Charge Vop = 10V, Ip = 2A - . - n
Qg |Gate Drain("Miller") Charge - 14 - nC
Switching Characteristics
tyomy |Turn-On DelayTime - 4 - ns
t Turn-On Rise Time Vgs = 4.5V, Vpp = 10V - 13 - ns
tyom | Turn-Off DelayTime Ip= 2A, Rgen = 2.7Q2 - 67 - ns
t Turn-Off Fall Time - 32 - ns

Drain-Source Diode Characteristics and Max Ratings

Is Maximum Continuous Drain to Source Diode Forward Current - - 4.0 A
Isy  [Maximum Pulsed Drain to Source Diode Forward Current - - 15 A
Vsp |Drain to Source Diode Forward Voltage Ves=0V, Is=3.8A - - 1.2 \Y
trr Body Diode Reverse Recovery Time . - 6.6 - ns

I-=2A,di/dt=60A/ps
Qrr  |Body Diode Reverse Recovery Charge - 0.8 - nC
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RHM6604
20V Dual Complementary MOSFET

P-channel Electrical Characteristics (T, = 25°C unless otherwise specified)

Symbol Parameter Conditions Min. Typ. Max. Unit

Off Characteristics

V(erpss |Drain-Source Breakdown Voltage Ip=-250pA, Vg = 0V -20 - - \Vi
lbss |Zero Gate Voltage Drain Current Vps = -20V, Vgs = OV - - 1.0 pA
lcss |Gate-Body Leakage Current Vps= 0V, Vgs = 12V - - +100 nA

On Characteristics

Vs |Gate Threshold Voltage Vps = Vgs, Ip = -250pA -0.5 -0.65 -1.0 \%
o " Vgs = -4.5V, Ip=-3A - 43 70 mQ
son) |Static Drain-Source ON-Resistance
DSON) Vgs = 2.5V, Ip= -2A - 55 100 mQ
Dynamic Characteristics
Ciss |Input Capacitance - 483 - pF
. VGS = OV, VDS = '10V,
Coss |Output Capacitance f = 1MHz - 51 - pF
C,s [|Reverse Transfer Capacitance - 40 - pF
Qg [Total Gate Charge - 5.7 - nC
Gate S ch VGS =0to-4.5V 0.9 c
Qqs ate Source Charge Vop = -10V, Iy = -2A - . - n
Qg |Gate Drain("Miller") Charge - 1.0 - nC
Switching Characteristics
tyomy |Turn-On DelayTime - 5 - ns
t Turn-On Rise Time Vgs = -4.5V, Vpp = -10V - 21 - ns
tyom | Turn-Off DelayTime Ip= -2A, Rgen = 2.7Q2 - 96 - ns
t Turn-Off Fall Time - 243 - ns

Drain-Source Diode Characteristics and Max Ratings

Is Maximum Continuous Drain to Source Diode Forward Current - - -2.8 A
Isy  [Maximum Pulsed Drain to Source Diode Forward Current - - -11 A
Vsp |Drain to Source Diode Forward Voltage Ves=0V, Is=-2.8A - - 1.2 \Vi
trr Body Diode Reverse Recovery Time . - 37 - ns
I-=-2A,di/dt=50A/us
Qrr  |Body Diode Reverse Recovery Charge - 4.7 - nC
Notes: 1. Repetitive Rating: Pulse Width Limited by Maximum Junction Temperature.

2. Rgya is measured with the device mounted on a linch? pad of 20z copper FR4 PCB

3. Pulse Test: Pulse Width<300us, Duty Cycle<0.5%.
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CREM>

RHM6604

Typical Performance Characteristics-N

Figure 1: Output Characteristics

20V Dual Complementary MOSFET

Figure 2: Typical Transfer Characteristics
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Figure 3: On-resistance vs. Drain Current Figure 4: Body Diode Characteristics
40 — 10
— Vgs = OV
- Vgs = 2.5V
30 1
(] Vg = 4.5V . T,=125°C
E <
z%5 5
3
@
20 0.1
15
10 0.01
5 4 6 8 10 0.3 0.6 0.9 1.2 15
Io(A) Vsp(V)
Figure 5: Gate Charge Characteristics Figure 6: Capacitance Characteristics
4.5 10000
Voo = 10V
Io=2A
1000
S ~
8 =
= o1
100
1 2 3 4 5 6 10
Qu(n0) 4 8 12 16 20
Vbs(V)
WWW.RHM-SEMI.COM 4



RHM6604

CREM>

Typical Performance Characteristics-N

Figure 7: Normalized Breakdown voltage vs.

Junction Temperature

1.20
Ip=1mA
1.15
3
£1.10
2
©
S 1.05
£
5 1.00
=z
0.95
0.90
-80 -40 0 40 80 120 160
T,(°C) Junction Temperature
Figure 9: Maximum Safe Operating Area
100
Limited by Rps(on)
10 \
100us
<
= 1 1ms
10ms
100ms
0.1 Tp=25°C
Single Puse DC
0.01
0.1 1 10
Vos(V)
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Figure 8: Normalized on Resistance vs.
Junction Temperature
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Test Circuit-N

RHM6604

20V Dual Complementary MOSFET

BVDSS

Vgs
]
+ r: 10V
(=) +
11 (9 Vs
DUT -
= 1
Vgs | M/
l_
la
-
Charge
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RHM6604
20V Dual Complementary MOSFET

Typical Performance Characteristics-P

Figure 1: Output Characteristics Figure 2: Typical Transfer Characteristics
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RHM6604
20V Dual Complementary MOSFET

Typical Performance Characteristics-P

Figure 7: Normalized Breakdown voltage vs.

Figure 8: Normalized on Resistance vs.
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Test Circuit-P

RHM6604
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20V Dual Complementary MOSFET
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Figure 4: Diode Recovery Test Circuit & Waveform
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Package Mechanical Data(SOT-23-6L)

RHM6604

20V Dual Complementary MOSFET

COMMON DIMENSTONS
(UNITS OF MEASURE=mm)

. 8
u A
: j . T STBOL MIN NOM MAX
= a e p— - A —_ — 1.20
‘ } T 1 Al 0.00 0.05 0.10
ol I S . I A2 1.00 1.10 1.20
‘ § ; b 0.30 0. 40 0.50
f‘ = [+ : _\\};‘D c 0.119 0.127 0.135
e b el 1.80 1.90 2.00
.#J e D 2.80 2.90 3.00
0P VIEN SIDE_VIEW E 1.50 .60 1.70
El 2. 60 2. 80 3. 00
L 0. 30 0.45 0. 60
- 9 0° g g°
| e 0. 95B5C

SIDE VIEV
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