SMPS MOSFET

IRF840APbF

® Power MOSFET

Applications =
. pgwitch Mode Power Supply ( SMPS ) Vbss | Rds(on) max | Ip
s Uninterruptable Power Supply 500V 0.850 8.0A
¢ High speed power switching
e Lead-Free
Benefits
e Low Gate Charge Qg results in Simple

Drive Requirement
¢ Improved Gate, Avalanche and dynamic

dv/dt Ruggedness
s Fully Characterized Capacitance and

Avalanche Voltage and Current
¢ Effective Coss Specified (See AN1001)
Absolute Maximum Ratings

Parameter Max. Units
g & T = 25°C Continuous Drain Current, Vgs @ 10V B.O
Ip @ Te=100°C | Continuoug Drain Current, Vg @ 10V 51 A
Ioas Eulsad Drain Current @ 32
Pp@T. =25°C Power Dissipation 125 W
Limear Derating Factor 1.0 WeC

Vs Gate-lo-Source Voltage =30 v
dw/dt Peak Diode Recovery dw/dt & 5.0 Ving
T, Operating Juncticn and -85 to + 180
Tere Storage Temperature Range “G

Soldering Temperature, for 10 seconds

300 (1.6mm from casa )

Mounting torge, 6-32 or M3 screw

10 Iofin (1.1Nem)

Typical SMPS Topologies:

¢ Two Transistor Forward
o Haft Bridge
¢ Full Bridge
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Static @ T, = 25°C (unless otherwise specified)

Parameter Min. | Typ. [Max. [Units] Conditions
"llr,:gg:,uss Drain-to-Source Breakdown Vaoltage 500 | — | — v Vs =0V, Ip = 250pA
AVizrpes/AT, | Breakdown Voltage Temp. Coefficient | — | 0.58 | —] W'} Reference to 26°C, Ip = 1mA
Rosian) Static Drain-to-Source On-Resistance| —— [ — |085 | 2 | Vas=10V,lb=484 @&
Vo) Gate Threshold Voltage 20 | =—| 40 V | Vos=Ves, Io=250p4
—_ | — | 25 Vo = 500V, Vez =0V
lpss Draino-Source: Leakage Curment — | — | 280 WA Vps = 400V, Vgs = OV, T, = 125°C
lass Gate-lo-Source Forward Leakage —_ | — | 100 nA Vs = 30V
Gate-lo-Source Reverse Leakage —_— | =— [-100 Vgg = -30V
Dynamic @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. |Units Conditions
Gt Forward Transconductance 37 | — | — 5 Vo= =50V, Ip = 4.BA
Oy Total Gatle Charge — | — | 38 Ip = B.0A
s Gam-lu-Snurca_Charga —_— | = 9.0 nC | Vpz =400V
Oy Gate-to-Drain ("Miller") Charge —_— | = | 18 Vioe = 10V, Sea Fig. 6 and 13 @
tdan) Turm-0On Delay Time _—] 11 | — Voo = 250V
tr Rize Time — [ 23 | — | 45 |Ip=804
Liam Tum-Cff Delay Time _ 26 | — Rg =914
Y Fall Time | 19 | — Rp = 310, 5ee Fig. 10 @
Cigs Input Capacitance —_— (18| — Vog =0V
Cass Ouiput Capacitance _— [ 185 | — Vps = 25V
Cias Revarse Transfer Capacitance — | 80 | — | pF | f =1.0MHz, Sea Fig. 5
Coss Output Capacitance — 1490 — Vas =0V, Vos= 1.0V, f = 1.0MHz
Come Oulpul Capacitance — | 4z | — Was = OV, Vos = 400V, 7 = 1.0MHz
Cass eff. Effective Oulput Capacitance _—| 56 | =— Vog =0V, Vo = 0V to 400V @
Avalanche Characteristics
Parameter Typ. Max. Units
_E,;S Single Fulse Avalanche Enargyfb —_— 510 md
lag Avalanche Currentd — 8.0 A
|Ean _ Repatitive Avalanche Energy® _— 13 m.J
Thermal Resistance
Parameter Typ. Max. Units
Rayc Junction-to-Casze —_— 1.0
Racs Case-to-Sink, Flat, Greased Surface 0.50 — “CW
Raa Junction-to-Amblent B2
Diode Characteristics
Parameter Min. | Typ.| Max. | Units Conditions
l= Continuous Source Currant 11 80 MOSFET syrmbal 5
(Body Dioda) i A showing the
Iz Pulsed Source Current ] = intagral reverse !
(Body Diode) @ p-n junction diode. s
Wen Diode Forward Voltage — | —] 2.0 V| Ty;=25°C, lz =B.0A, Ve =0V &
1, Reverse Recovery Time — 422|633 | ns | T,=25°C, Iy = B.OA
Cher Revaerse RecoveryCharge — | 216| 3.24 | uC | difdt = 100Aus &
ton Forward Tum-On Time Intrineic Wwm-on tme is neglgible (lum-on is dominated by Lo+lg)

2




lp, Drain-to-Source Current [A)

| g, Drain-to-Source Current (A)
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Ig, Drain Current (A)

Thermal Response (2 e )

IRF840APDbF

R
80 ‘H'“"-...\ Vps > AFA
‘-.,\k I)D.U.T.
6.0 - X
T-Voo
\\ i
40 \ E::.cFI:.c?uur-l-.: ;15
N :
20 \\ Fig 10a. Switching Time Test Circuit
\ -
\ L W A\
0.0
25 50 75 100 125 150

T . Case Temperature (°C)

Fig 9. Maximum Drain Current Vs.

Case Temperature

1%

b O S w— g v

tajor) 1 Tdam, b

Fig 10b. Switching Time Waveforms

10
1
:D:D.EIE'
! ="
20 r
| e — o
b/, | e et
01 T
i 1.1
— . te—f
T -
> SINGLE PULSE
[THERMAL RESPONSE) 1. DuyfactorD= 14/t 3
oo T 2 Pesk T =P pux Zinc +Tc
QL0001 0.0001 0.0 o o1 1

11, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Thermal Impedance, Junction-to-Case



IRF840APDF

(%) 15

@DHNEH

|+
—_——_ VDD

Fig 12a. Unclamped Inductive Test Circuit

e— tp—

A
al
/

|.n.s—/ \

Fig 12b.

|

Vg

10V

Unclamped Inductive Waveforms

e Oz e— Qo

Charge ——
Fig 13a. Basic Gate Charge Waveform

(&

-
DUT

]

L+
Lurran| | Sampling Masision

T Vos

Fig 13b. Gate Charge Test Circuit

6

Eas |, Single Pulse Avalanche Energy (m.J)

, Avalanche Voltage (V)
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