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N-CHANNEL MOSFET
RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

FZES ¥ MAIN CHARACTERISTICS

FEEFY FEATURES

ID 185A
VDSS 85V
Rdson-typ ( @Vgs=10V) 2.95mQ
Qg-typ 124nC

FHi& APPLICATIONS

JFR HLI Switch Mode Power Supplies

HLHLIK ) Motor Drive

WA Power Management in
Inverter System

VL B R 4t Battery Management System

FHRM Package

AR B A Low gate charge
fik Crss (ML1E 97pF) Low Crss (typical 97pF )
TF RIS B R Fast switching

100%2 3t 25 i I 100% avalanche tested

100% 2 i HABH 100% DVDS tested

100% %41 RG it 100% Rg tested
RoHS 7=/ RoHS product
SGT IL.E SGT process

W Equivalent Circuit

‘j‘ ",\‘ I/ D
\\ S
G D G
TO-220 TO-3PN. TO-263 _ s
RCP series RCA series RCS series
B AIEIE ABSOLUTE RATINGS (Tc=25°C)
Hh o

i H (S Value AL
Parameter Symbol RCP/S170N8F3A | RCA170N8F3A | UMit
==Y . Nray
Bﬁmﬂ%*& TEAR B \VDSS 85 v
Drain-Source Voltage

Ip (Tc=25°C), Silicon Limited 185 A
Y SR FL ID (Tc=25°C), Package Limited 120 A
Drain Current -continuous * Ip (Tc=100°C), Silicon Limited 117.2 A
=N EY GV N CE D)
Drain Current — pulse (note 1) low 480 A
I e R PR
Gate-Source Voltage ves +20 v
Bk S i ReE G 2)
Single Pulsed Avalanche Energy (note 2) EAs 450 mJ
TR G 1D
Avalanche Current (note 1) AR 30 A
BHFFREE F 1 EAR 6 o
Repetitive Avalanche Current (note 1)
TRE R R R AR E R (T 3D dvidt 5.0 Vins

Peak Diode Recovery dv/dt (note 3) '

FE I 2% Po (TC=25C) 208.3 380 W
Power Dissipation -Derate above 25°C 1.67 3.04 W/C
B3¢ 1o 25 U S AT iR T
Operating and Storage Temperature TJ, TsTG 150, -55~+150 C
Range
51 2 e IR IR
Maximum Lead Temperature for TL 260 T
Soldering Purposes

AN FEL AL P e e 1 i R 1

*Drain current limited by maximum junction temperature
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RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

N-CHANNEL MOSFET

FE$F1% ELECTRICAL CHARACTERISTICS

b
‘0
D
D
D
D
*

I H
Parameter

Sty

g
Symbol

TR S A
Tests conditions

SN
Min

U ON

Max

FAA
Units

KA HE Off —-Characteristic

(7]

e — I LU

Drain-Source Voltage

BVDss

ID=250pA, Ves=0V

85

7 7 il B AR
Breakdown Voltage
Temperature Coefficient

ABVDss/ATJ

ID=250uA, referenced to 25°C

V/I'C

FTEME T I A e HELA
Zero Gate Voltage Drain
Current

IDss

VDs=85VGes=0V, Tc=25C

MA

VDs=68V, Tc=125TC

100

MA

MR A I LA

Gate-body leakage current

IGSS (F/IR)

VDs=0V, Ves =+20V

+100

nA

EAHHE On-Characteristics

) FEL
Gate Threshold Voltage

VGS(th)

Vbs = VGS , ID=250pA

2.0

4.0

A S HRE
Static Drain-Source
On-Resistance

RDS(ON)

VGs =10V , ID=50A

2.95

mQ

1L A5 3

Forward Transconductance

gfs

Vbs = 5V, Ip=50A (note 4)

84

A% Dynamic Characteristics

IEN N

Gate Resistance

Rg

f=1.0MHz,
Vbps OPEN

1.9

YNGR
Input capacitance

Ciss

ot L

Output capacitance

Coss

A4 FL A

Reverse transfer capacitance

Crss

VDs=42.5V,
VaGs =0V,
f=1.0MHz

6234

1181

97

pF

JF4514: Switching Characteristics

FEIR B} (]
Turn-On delay time

td(on)

T 1]

Turn-On rise time

tr

FEIR ) (]
Turn-Off delay time

td(off)

TN BB 8]
Turn-Off Fall time

tf

VDs=42.5V,
ID=50A,
RG=3Q

VaGs =10V

(note 4, 5)

41

ns

68

ns

76

ns

44

ns

LGRS
Total Gate Charge

A — L

Gate-Source charge

A — e FEL Aoy

Gate-Drain charge

Vbs =42.5V ,
ID=50A,
VaGs =10V

(note 4, 5)

124

nC

28

nC

69

nC

IR — B TR N B KA 21 Drain-Source Diode Characteristics and Maxim

um Ratings

1E 7] ¢ K& S HL
Maximum Continuous Drain
-Source Diode Forward
Current

Is

120

1E 7] f¢ KRk FL

Maximum Pulsed
Drain-Source Diode Forward
Current

Ism

480

N E)ERGS
Drain-Source Diode Forward
Voltage

VsD

Ves=0V, Is=50A

1.2

S A RS2 T

Reverse recovery time

trr

S T PR B P A

Reverse recovery charge

Qrr

VGs=0V, Is=30A ,dIF/dt=100A/us
(note 4)

80

ns

112

nC
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N-CHANNEL MOSFET

RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

#ALM THERMAL CHARACTERISTIC

ﬁ‘ /v\/v = Ny AN
A s RCP/S170N8F3A | RCA170NSF3A EAL
Parameter Symbol Unit
7k 38 ST #AH . .

- ) ) C/IW
Thermal Resistance, Junction to Case Rth(-c) 0.60 0.33 /
g5 B A EE I A FH . .
Thermal Resistance, Junction to Ambient Rth(-A) 62.5 40 CIW

R

1: Kb RERRSLS EIRT

2: L=1.0mH, Ves=10V, Vbp=48V, Rc=25 Q f2Ia%%8 T)=25C3
. IsD £120A,di/dt <300A/us,VDD<BVDSS,feiR%5E TJ=25C

4: Bofna: KRB <300us, H=SEE<2%

5. EASTERELX

Notes:

Pulse width limited by maximum junction temperature
L=1.0mH, Ves=10V, VDpD=48V, RG=25 Q,Starting TJ=25C
Isb <120A,di/dt <300A/ps,VDD<BVDsSs, Starting Ty=25TC
Pulse Test: Pulse Width <300us,Duty Cycle<2%
Essentially independent of operating temperature

ar wODN -
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N-CHANNEL MOSFET
RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

Typical Characteristics

HE R

Figure 1. Safe Operating Area Figure 2. Maximum Power Dissipation vs Case

Temperature
1000 225 : ,
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Vs, Drain-Source Voltage [V] Tc, Case Temperature [C]

Figure 3. Maximum Continuous Drain Current vs
Case Temperature

190y 5 T =7,8.9,10V / /
140 g gl A3, Vos=6V

Figure 4. Typical Output Characteristics

160
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110 \\ i: ] // ]
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20 - \ Nole
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I 1 2.Te=25C
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Figure 5. Transient Thermal Impedance
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N-CHANNEL MOSFET
RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

Figure 6. Typical Transfer Characteristics

Figure 7. Source-Drain Diode Forward
Characteristics
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Vs, Gate-Source Voltage [V]

1000
i Mote:
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Figure 8. Drain-Source On-Resistance vs Drain

Figure 9. Normalized On-Resistance vs Junction

Current Temperature
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Figure 10. Normalized Threshold Voltage vs
Junction Temperature

Figure 11. Normalized Breakdown Voltage vs
Junction Temperature
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N-CHANNEL MOSFET
RCP170N8F3A/RCA170N8F3A/RCS170N8F3A
Figure 12. Capacitance Characteristics Figure 13. Typical Gﬂﬁtgg:rge vs Gate-Source
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N-CHANNEL MOSFET
RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

Test Circuit & Waveform

Figure 14, Resistive Switching Test Circuit

Figure 15. Resistive Switching Waveforms

Vps
90% == ms
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Figure 16. Gate Charge Test Circuit Figure 17. Gate Charge Waveforms
Vbs
_____ Ip
f——————————— -
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Figure 18. Diode Reverse Recovery Test Circuit

Figure 19. Diode Reverse Recovery Waveform
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di/dt = 100A/ps

Figure 20. Unclamped Inductive Switching Test

Figure 21. Unclamped Inductive Switching

Circuit
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D.UT A = Voo
Commutating
Diode
VGS §50(!
las

Waveform
las —-4‘,:“
"" | “I
vDD —'I
|~
| [P - tay =
Vgs lp
. I3
'F'.l.i" 3

0
i
i
L

www.realchip.net



k. RealChip
1E it

I
N-CHANNEL MOSFET
RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

EPi2 Marking:

LOGO
RCLOGO \ HEFEHORAS
. ASSEMMBLY
LOT CODE
> RCS170N8F3
o )
PR “ L U
LOGO
RC LOGO \
E RS
ASSEMMBLY
LOT CODE
> RCP170N8F3
PART.NO ﬁ
U W, |
/
o 58S / \
A ( HEFRERCE
4_ ’ ASSEMMBLY
LOT CODE
L > RCA170N8F3
§A”£T.N% ~

L)L
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N-CHANNEL MOSFET

RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

S RGT s
Package Dimension:
TO-263
bRk 72 <} ()
. c E 0.88+0.10
= = | C1 El 7.4040.20
| L1y E2 0.00+0.15
I “-—-.IJ_EH ¥ ] . 75
024— L 1520+025
L1 1.30+0.15
12 1.60+0.10
s - . ] = 13 13.00+0.20
_. DA — 14 1040+0.15
15 2 60+0.15
gabl |8 L6 4.80+0.20
b1x3 | ‘ |L ' b 0.80+0.07
] if “}._-:ul-_—rnlL A L —— b1 1.27+0.07
hx? o rRx2,/]|9 - b2 0.05+0.07
09 C 4.48+0.10
= Cl1 130+007
- 832 b2 L bZ C2 0.50+0.07
| C3 2 40+0.06
|' — | C4 0.10+0.08
— i Cs 0.10+0.08
1 | D 9.20+0.10
D1 8.00+0.10
b2 ETAIL A D2 8.00+0.10
B 0.50+0.10
_ 1 15° +2°
— — - 82 3° +2°
83 3¢ 4+2°
E _d__.a-"'-_ﬂ.\_ Bﬂ- 3._, +2._,
Do E e a5 3° 4+2°
L L ca B 0" ~6°
“:::r 87 13 +2°
i e 5.08+0.10
| C A §1.:u+u_m
_J‘ | ¥ 0304015
06
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Package Dimension:

AR
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N-CHANNEL MOSFET
RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

D D
D
D
D
i

DIM

MILLIMETERS

.

10.00£0. 30

b=
H

8.00+0. 30

b=
]

5.00%0.30

ws

13.2020. 40

1

4.50+0. 20

3
H

.3040.20

TO-220
{i:l L N
i ﬁ ]
()
_ N
| I
) :
I H vooou U
—--n-—

.8040.20

.60+0. 20

.00+0. 30

.60+0. 40

o T s 1 (o= o e i (S

.50+0. 20

28.88x0.50

3.00+0. 30

1.30+0.30

Typical 2. 54

2.40+0. 40

9.20+0. 40

0.25+0. 15

0.25+0.15

el e I O - e w P = R R (= = T e I s R

2.80+0.30

DIA

% 1.50+0. 10
% 0. 50 MAX

( Unit: Ium:"
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N-CHANNEL MOSFET

RCP170N8F3A/RCA170N8F3A/RCS170N8F3A

SMIEFRGT
Package Dimension:

TO-3PN

=0 1=

W
T B 1§y DM | MILLIMETERS
i 15, 600, 30
13, 600, 30
9, 5040, 30
8. 0040, 30
11. 8540, 30
15, 65 +0. 30
3. B0 +0, 30
5, 0040, 30
_ $ 3. 5040, 30
L & 1. 5040, 30
01540, 15
3. 200, 30
00+0. 15
1040, 15
1040, 15
45+0. 30
B, 4040, 30
13, 90+ 0. 30
18, 7040, 30
40, 00£0. 60
20, 000, 40
2.4040. 30
4. B8040, 30
1. o040, 15
0. 6040, 15
1
7
3
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I
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Ul b e

- 8040, 40
.00 +0. 30
3. 2040, 30

(Units: mm)
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