Logic-Level Power MOSFETs
File Number 2269 RFD16NO5L, RFD16NG5LSM

N-Channel Logic Level Enhancement-Mode
Power Field-Effect Transistors (MegaFETs)

16 A, 50V
Fdston) = 0.047 Q)
TERMINAL DIAGRAM

Features:

Design optimized for 5 voit gate drive D
Can be driven directly from Q-MOS, N-MOS, TTL Circuits
Compatible with automotive drive requirements

SOA is power-dissipation limited

Nanosecond switching speeds

Linear transfer characteristics

High input impedance

Majority carrier device
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The RFD16N0O5L and RFD16NO5SLSM n-channel logic level N-CHANNEL ENHANCEMENT MODE

power MOSFETs are manufactured using the MegaFET

process. This process, which uses feature sizes approach- TERMINAL DESIGNATION

ing those of LSI integrated circuits, gives optimum utiliza- §— SOURCE
tion of silicon, resulting in outstanding performance. They

were designed for use with logic level (5 volt) driving

sources in applications such as programmable controllers, DRAIN

automotive switching, switching regulators, switching con- e < DRAIN
verters, motor-relay drivers and emitter switches for bipolar

transistors. This performance is accomplished through a

special gate oxide design which provides full rated conduc- b GaTE
tance at gate biases in the 3-5 volt range, thereby facilitating TOP VIEW

true on-off power control directly from logic circuit supply TO-251AA

voltages. - SOURCE

The RFD16NO5L is supplied in the JEDEC TO-251 plastic
package and the RFD16NO5LSM in the JEDEC TO-252 plas-
tic package. DRAIN
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MAXIMUM RATINGS, Absolute-Maximum Values (T. = 25°C):
DRAIN-SOURCE VOLTAGE, VD85 « .1t ttttvattinttttanenartentetaseetantonsossoaassessossnoanenssisassssassssesssessssnsss
DRAIN-GATE VOLTAGE, Vocr (Ree = 1MQ))
GATE-SOURCE VOLTAGE, Vas
DRAIN CURRENT:
®lo, RMS COoNtiNUOUS ...ttt ittt ittt eisentstseioasnsonaseanssnesansonssannssassonssasssnsenassansensensnn
lom, PUISEd . i e e e e,
SINGLE PULSE AVALANCHE ENERGY RATING, East :
AVALANCHE CURRENT, tas
POWER DISSIPATION Pr:
S < O P
Derated above T¢ = 25°C
OPERATING AND STORAGE TEMPERATURE, Tj, Ty

#1D Current Limited by package.
1Voo = 10V, starting T; = 25°C, L = 1.25 mHy, l,eax = 16 A. See Figs. 13 and 14.

5-39




Logic-Level Power MOSFETs

RFD16NO5L, RFD16NO5LSM

ELECTRICAL CHARACTERISTICS, At Case Temperature (Tc) = 25° C unless otherwise specified:

CHARACTERISTIC TEST CONDITIONS MlN_LIMITSM AX. UNITS
Drain-Source Breakdown Voltage BVoss Ip=0.25mA, Vgs =0V 50 — v
Gate Threshold Voltage Vas(th) Vgs = Vos, o = 0.25 mA 1 2
Zero Gate Voltage Drain Current loss Vos —1_20:\/1 5\:)?’50_' ov — 510 HuA
Gate-Source Leakage Current lass Vas = +10V, Vps =0V — 100 nA
Static Drain-Source On Resistance fos(on) :Z _ :g : z:: _ i x — gg;; 0
Turn-On Time 1(on) - 60
Turn-On Delay Time ts(on) Voo=25V,lp=8A —_ 15 (typ.)
Rise Time t, lgr=1g2=08 A — 30 (typ.) ns
Turn-Off Delay Time ta{off) Vegs (clamp) +5V,-06V — 42 (typ.)
Fall Time t RL=3.125Q — 14 (typ.)
Turn-Off Time t(off) —_ 100
Total Gate Charge Qqftotal) | Vas =0-10V Voo =40V — 80
Gate Charge at5 V Qy(5) Vas =0-5V lo=16 A — 45 nC
Threshold Gate Charge Qg(th) Vgs =0-1V R.=250Q — 3
Plateau Voltage V(plateau) Ilp=16 A, Vos =16V — 4 Vv
Voo =25V, lo=8A R.=3.125Q
Turn-Off Energy Loss per Cycle Eon L=02uH, g =ig2=08A — 19 uJ
Vs (clamp) + 5V, 0.6 V
Thermal Resistance, Junction-to-Case Rasc — 2.083 °
Thermal Resistance, Junction-to-Ambient Rgua — 100 cw
SOURCE-DRAIN DIODE RATINGS AND CHARACTERISTICS:
LIMITS
CHARACTERISTIC TEST CONDITIONS MIN. MAX. UNITS
Diode Forward Voltage Vsp Iso =16 A — 1.5 \
Reverse Recovery Time te ir=16 A, dle/dy = 100 A/us — 125 ns
100, CASE TEMPERATURE (TC)=25deqC 20
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Fig. 1 - Safe operating area curve. (Curves must be derated
linearly with increase in temperature.)
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Fig. 2 - Maximum continuous drain current vs. temperature.




POWER DISSIPATION MULTIPUER

ON-STATE DRAIN CURRENT [idlon)} - A

NORMAUZED Rds(ON)V

v N
0.8)
0.6)
04
0.2]
h
VU POV SO T VoY \L......d
30 60 90 20 150
CASE TEMPERATURE (FCl-degC

Fig. 3 - Normalized power dissipation vs. temperature
derating curve.
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Fig. 5 - Typical transfer characteristics.
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Fig. 7 - Normalized ra{0n) vs. Ve
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Logic-Level Power MOSFETs
RFD16N05L, RFD16NO5LSM
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Fig. 4 - Typical saturation characteristics.
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Fig. 6 - Normalized rassfon) vs. junction temperature.
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Fig. 8 - Typical normalized gate threshold voltage.
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Logic-Level Power MOSFETs

RFD16NO5L, RFD16NOSLSM

NORMALIZED DRAIN-TO-SOURCE
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BREAKDOWN VOLTAGE (Bvdss)-V
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Fig. 9 - Drain source breakdown voltage vs. temperature. Fig. 10 - Typical capacitance vs. voitage.
so RL=3125 0 10
1G (REF) = 0.60 mA
N Vgs =5V ds
37.5
e | , o
0.75 V| i
3 0.75 Vpss Vpp = Vpss > ¥pss 53
> 25 >
| GATE |
3 - SOURCE da @
> VOLTAGE o
12.5
o 0.50 Vpss 0.50 Vpss: 2
0.25 Vpss 0.25Vpss
DRAIN-SOURCE VOLTAGE

I (REF)

1G (REF)

iG(ACT) TIME—MICROSECONDS 801G ACT

92GS§-44164

Fig. 11 - Normalized switching waveforms for constant

gate-current.

{Refer to RCA application notes AN-7254 and AN-7260.)
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SWITCHING TEST CIRCUIT
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Fig. 12 - Resistive switching.

SWITCHING WAVEFORMS
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