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RFV10NS0OBE

10A, 500V, Fast Switching N-Channel
Enhancement-Mode Power MOSFETs

Features

* 10A, 500V

* I'ps(on) = 0.480Q

« Very Fast Turn-Off Characteristics
« Nanosecond Switching Speeds

« Electrostatic Discharge Protected
¢ UIS Rating Curve

¢ SOA is Power Dissipation Limited

¢ High Input Impedance

Description
The RFV10N50BE is an N-Channel fast

voltage, high current MOSFET, a control

(typically less than 25ns) when desired. A

tor that is designed for switching regulators, inverters and motor driv-
ers. The RFV10N50BE is a monolithic structure incorporating a high

<
tion diodes. As indicated in the symbol to the right, the turn-on of the
main MOSFET is controlled by Gate 1 (G,). The control MOSFET,
controlled by Gate 2 (Gy), is distributed throughout the structure. Gate I — ’K
2 provides a very low impedance and inductive path to rapidly dis-
charge the gate of the main MOSFET. Gate 2 affords very fast turn-off &x

separate return connection, G, |

Source Kelvin (Sy), is supplied for the gate drive circuit to avoid volt-

age induced transients from the output circuit during switching. The
RFV10N50BE can be operated directly from integrated circuits.

Sko
PACKAGE AVAILABILITY \/

Package

JEDEC STYLE 5 LEAD TO-247

switching MOSFET transis- Terminal Diagram

MOSFET and ESD protec- , D

@

PART NUMBER PACKAGE BRAND g

RFV10N50BE TO-247 V10N50BE
NOTE: When ordering use the entire part number.
Formerly developmental type TA9881.
Absolute Maximum Ratings  Tc = +25°C

UNITS

Drain Source Voltage . . ... ... ... Vpss 500 \Y
Gate Source Voltage . ........... .. Vgs +14,-0.3 \Y
Control FET Gate Source Voltage . . ........... i i Vgs +14,-0.3 \Y
Electrostatic Discharge Rating, MIL-STD-883, Category B(2) . . ... ... ... .. ESD 2 KV
Drain Current

RMS CONtiNUOUS. . . . oottt Ip 10 A

Pulsed Drain CUITENt . ... ... e e Iom 25 A
Single Pulse Avalanche Rating .......... ... .. ... .. . . . . . Eas  Referto UIS Curve
Control FET Avalanche Current. .. ... ... e Ias 15 A
Control FET Single Pulse Avalanche Rating . . ............ . . .. Eas 50 mJ
Power Dissipation

L7 R O Pp 156 W

Derate ADOVE +250C. . . oottt e 1.25 wy/°cC
Control FET Power Dissipation

T = 4250 oot Pp 21 W

Derate ADOVE +250C. . . ..t 0.17 wy/°c
Operating and Storage Temperature . .. ...ttt Tste T3 -55 to +150 °c

CAUTION: These devices are sensitive to electrostatic discharge. Users should follow proper ESD Handling Procedures. File Number 3377 1
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Specifications RFV10N50BE

Electrical Specifications

Case Temperature (T¢) = +25°C, Unless Otherwise Specified

LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNITS
Drain-Source Breakdown Voltage BVpss Ip =0.25mA, Vgg = 0V 500 - - \Y
Gate Threshold Voltage VesH) | Ves = Vps, Ip = 0.25mA 2 - 4 \Y,
Zero Gate Voltage Drain Current Ibss Vps = 500V, Tc =+25°C - - 1 HA
Ves =0V Te = +125°C - - 250 WA
Gate-Source Leakage Current lgss Vgs = +12V, Vgg = -0.3V - - +500 nA
On Resistance DS(ON) Ip = 10A, Vgg = 10V - - 0.480 Q
Turn-On Time ton Vpp = 250V, Ip = 10A, R = 25Q, - - 75 ns
Turn-On Delay Time to(on) \égzz Z \2/832 = 10V, Resy = 6.250, - 20 - ns
Rise Time R - 30 - ns
Turn-Off Delay Time tooFF) - 21 - ns
Fall Time te - 5 - ns
Turn-Off Time torr - - 50 ns
Total Gate Charge Qc10 Vgs = 0V to 10V Vpp = 400V, - 145 190 nC
Gate Source Charge Qgs :'g:zlf(ﬁi - 17 22 nC
Gate Drain (“Miller”) Charge Qcp - 57 74 nC
Input Capacitance Ciss Vps = 25V, Vgg = 0V, f = 1IMHz - 3800 - pF
Output Capacitance Coss - 290 - pF
Reverse Transfer Capacitance Crss - 75 - pF
Thermal Resistance Reic Junction to Case - - 0.8 o°c/iw
Thermal Resistance Rgia Junction to Ambient - - 40 oc/w
Control FET Specifications
LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Static Drain to Source DS(ON) Vgs = 10V, Ip = 1.0A - 1.6 - Q
Drain Source Breakdown Voltage BVpss Ip =1.0mA, Vgg = OV 14 15 - \Y
Gate Threshold Voltage Ves(TH) Vps = Vgs, Ip = 0.25mA 2 - 4 \Y
Total Gate Charge Qc10 Ip = 1.0A, Vgg = 10V - - 5 nC
Source-Drain Diode Ratings and Specifications
LIMITS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS
Continuous Source Current Is - - 10 A
Pulsed Source Current Ism - - 25 A
Forward Voltage Vsp Isp = 10A, Vgg = OV - - 14 \
Reverse Recovery Time trr Isp = 10A, Vgg = 0V, digp/dt = 100A/us - - 750 ns




RFV10N50BE

Typical Performance Curves

CASE TEMPERATURE (T ) = +25°C

30
A .- .. (BN B N N NN » LB A I I II
LR +| J100us
L AR .
< o’ “\ hd !
.
~ PS LS <
£ 10 A - 2
L 73 hd <
4 Y +
2 LY
3 | Y hd |
> P N LY 1ms |
< L M
5 \ 3 3
a . || - .
5 4 | ‘ol
- ¥ OPERATION IN THIS AREA MY
MAY BE LIMITED BY r DS(ON) DC &100msg€10ms
sl o Sl
1 10 100 1000
Vps, DRAIN-TO-SOURCE VOLTAGE (V)
FIGURE 1. SAFE OPERATING AREA CURVE
12
10
'\

S

I, DRAIN CURRENT (A)
o

0
25 35 45 55 65 75 85 95 105 115 125 135 145
Tc, CASE TEMPERATURE (°C)

FIGURE 3. MAXIMUM CONTINUOUS DRAIN CURRENT vs
TEMPERATURE
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FIGURE 5. TYPICAL SATURATION CHARACTERISTICS
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FIGURE 2. UNCLAMPED INDUCTIVE-SWITCHING
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RFV10N50BE

Typical Performance Curves (Continued)
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FIGURE 11. TYPICAL SWITCHING WAVEFORMS FOR CON-
STANT GATE CURRENT. REFER TO APPLICATION
NOTES AN7254 AND AN7260
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FIGURE 8. NORMALIZED GATE THRESHOLD VOLTAGE vs
TEMPERATURE
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FIGURE 10. TYPICAL CAPACITANCE vs VOLTAGE
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RFV10N50BE

Test Circuits and Waveforms
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FIGURE 15. UNCLAMPED ENERGY TEST CIRCUIT
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RFV10N50BE

Packaging

o

~— E ——> —| A TERM. 6 — TO-247
zs op 5 LEAD JEDEC STYLE TO-247 PLASTIC PACKAGE
= INCHES MILLIMETERS
—¢VQ 1 - SYMBOL | MIN MAX MIN MAX | NOTES
+ —+ +
- 1 - A 0.180 0.190 458 4.82 -
b 0.046 0.051 1.17 1.29 2,3
' ! by 0060 | 0070 | 153 1.77 1,2
b, 0.095 0.105 2.42 2.66 1,2
< b, ~ I c 0.020 0.026 0.51 0.66 1,2,3
b D 0.800 0.820 20.32 20.82 -
L b,
Ty c ' E 0.605 0.625 | 15.37 15.87 -
~< b 0.110 TYP 2.79 TYP 4
v, 3w4 5 , 5Y VgV, M )| e 0.438 BSC 11.12 BSC 4
e = BACK VIEW J; 0.090 0.105 2.29 2.66 5
<~ €] —>| L 0.620 0.640 15.75 16.25 -
Ly 0.145 0.155 3.69 3.93 1
aP 0.138 0.144 3.51 3.65 -
Q 0.210 0.220 5.34 5.58 -
TERMINAL CONNECTIONS
IR 0.195 0.205 4.96 5.20 -
Lead No. 1 - Gate 1 (Gy)
s 0.260 0.270 6.61 6.85 -
Lead No. 2 - Gate 2 (Gy)
. NOTES:
Lead No. 3 and - Drain (D)

Mounting Flange
Lead No. 4
Lead No. 5

- Source Kelvin (Sg)

- Source (S)

1. Lead dimension and finish uncontrolled in L;.

. Lead dimension (without solder).

2
3. Add typically 0.002 inches (0.05mm) for solder coating.
4

. Position of lead to be measured 0.250 inches (6.35mm) from bottom
of dimension D.

5. Position of lead to be measured 0.100 inches (2.54mm) from bottom
of dimension D.

6. Controlling dimension: Inch.
7. Revision 1 dated 1-93.

All Harris Semiconductor products are manufactured, assembled and tested under ISO9000 quality systems certification.

Harris Semiconductor products are sold by description only. Harris Semiconductor reserves the right to make changes in circuit design and/or specifications at
any time without notice. Accordingly, the reader is cautioned to verify that data sheets are current before placing orders. Information furnished by Harris is
believed to be accurate and reliable. However, no responsibility is assumed by Harris or its subsidiaries for its use; nor for any infringements of patents or other
rights of third parties which may result from its use. No license is granted by implication or otherwise under any patent or patent rights of Harris or its subsidiaries.

Sales Office Headquarters

For general information regarding Harris Semiconductor and its products, call 1-800-4-HARRIS
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