27A, 800V
N-CHANNEL MOSFET

7880A

SEMICONDUCTORS

1. Features

B Advanced Planar Process

B Rpson=280mQ(typ.)@Ves=10V

B Low Gate Charge Minimize Switching Loss
B Rugged Poly silicon Gate Structure

2. Applications

m BLDC Motor Driver
B Electric Welder
B High Efficiency SMPS

3. Pin configuration

2.Drain
o

1.Gate Ej

]
3.Source

Pin Function
1 Gate
2 Drain
3 Source
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4. Ordering Information

Part Number Package

Brand

KNK7880A TO-264

KIA

5. Absolute maximum ratings

(Tc= 25 °C, unless otherwise specified)

Parameter Symbol Ratings Unit
Drain-to-Source Voltage Vpss 800 v
Gate-to-Source Voltage Vass +30
Continuous Drain Current 27 A
Continuous Drain Current @ Tc=100 °C o 17 A
Pulsed Drain Current at Vgs=10V 24 lom 108 A
Single Pulse Avalanche Energy EAS 4200 mJ
Peak Diode Recovery dv/dt 2 dv/dt 5 Vins
Power Dissipation Py 650 W
Derating Factor above 25 °C 5.2 w/°C
Maximum Temperature for Soldering T, 300
Leads at 0.063in (1.6mm) from Case for 10 seconds, Toax 260 °C
Package Body for 10 seconds
Storage Temperature Range Ty& Tste -55 to 150 °C

6. Thermal characteristics
Parameter Symbol Ratings Unit
Thermal Resistance, Junction-to-Case Resc 0.192 °C/W
Thermal Resistance, Junction-to-Ambient Resa 55 °C/W
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7. Electrical characteristics

(Ty=25°C,unless otherwise specified)

Parameter Symbol Test Conditions Min. Typ. Max. Unit
Drain-to-Source Breakdown Voltage BVbss Ves=0V, Ip=250uA 800 - - V
Vps=800V, Vgs=0V - - 5
Drain-to-Source Leakage Current Ipss Vbs=640V, VGS=0V, ] ] 195 uA
T,=125°C
Gate-to-Source Leakage Current lass Ves=130V, Vps=0V - - +100 nA
Drain-to-Source ON Resistance Rbson) Ves=10V, Ip=13.5A - 280 350 mQ
Gate Threshold Voltage Vas(th) Vbs=Vas,Ip=250uA 25 - 4.5 Vv
Forward Transconductance OFs Vps=25V,Ip=12A - 18 - S
Input Capacitance Ciss - 7280 -
Reverse Transfer Capacitance Crss VGS?SY_ 8/“23H=225V, - 35 - pF
Output Capacitance Coss - 660 -
Total Gate Charge Qg - 185 -
Gate-to-Source Charge Qgs VDD\jggg(\)/:-I?g\}sA’ : 42 - nC
Gate-to-Drain (Miller) Charge Qg - 62 -
Turn-on Delay Time taon) - 56 -
Rise Time trise Vop=400V, Ip=13A, - 105 -
Re=10Q,Ves=10V nS
Turn-Off Delay Time ta(oFF) - 82 -
Fall Time tran - 96 -
Continuous Source Current? Isp Integral PN-diode in - - 27 A
Pulsed Source Current? Ism MOSFET - - 108 A
Forward Voltage Vsp Is=27A, Vgs=0V - - 1.5 V
Reverse recovery time ter Vas=0V ,Ir=27A, - 900 - ns
Reverse recovery charge Qr diF/dt=-100A/us - 2.0 - uC

Note:

1) T)=+25 to +150

2) Silicon limited current only.
3) Package limited current.

4) Repetitive rating; pulse width limited by maximum junction temperature.

5) Pulse width<380us; duty cycle<2%.
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8. Typical Characteristics
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Figure 6. Peak Current Capability

TOEHDS T e
@ : T == TRANSCONDUCTANCE FOR TEMEERATURES ]
=8 ..___;‘ #’,.. MAY LIMIT CURRENT IN gﬁgﬁ EEDF%-‘S.EEHPI‘SEM
T iy THIS REGION
5 1 0E+02 - It fis0
= IE=E
4]
=
10+
Qo
i
o
4]
Q- 10E00
E
= ! i j
N | FLL Fiid | Fidild H |
10.0E-6 100.0E-& 1.0E-3 10 DE-3 100.0E.-3 1.0E+D 10.0E-
t, Pulse Width, Seconds
Figure7. Transfer Characteristics Figure 8. Unclamped Inductive Switching
Capability
14 — - 1E+02 — :
2 PULSE DURATION = 10 5 - : -|55‘: J / : i
E 1Z{DUTY FACTOR = 0.5% MAX - - A j
= VDS=30V : e | 2 T
- ) E : \_\
§ L -:[_ 1 E+01
; :
2 | : -
: STARTING Ti= 150
3 8o ®
w0 : 5
T = 1.E+I] ; .
£ ; A o P h. R
E 20 B A T A i IF Ri= O 1= (L3 1ASYY 1. IBVDSE-VOD) ‘\'\\
' o / - IF R O: 1AW= JLIR) In[145 2 RIT1ABVDS S VDD 1] 't
j — _ﬁ/ D 3 g Dl X R =quals total S=riss resistarce of Drain cirouit H
1] [ [ IR | | }
1.E-
=8 &0 =0 o T £0 10606 1OE06  10E-04  10ED3 0B 10Ed
Vgs, Gate to Source Voltage, Volts tav, Time in Avalanche, Ssconds
Figure9. Drain to Source ON Figure 10. Rdson vs Junction
Resistance vs Drain Current ) Temperature
: | g 280 T /
08 FULSE DURATION = 10 us E | |
" DUTYFACTOR = D.5% MAX % zzh /
E TC=251C & 200 »
s R sttt et et b b Pt b E o 175 / |
w @ /
i M |
'E' 5§35 1.50 /
E i EEEEE b e MRt S e o E I /
z i 222
Wes = 10V S vig|
i PRy #/. .................. E J | [l N [/ L PULSE DURATION = 10 s
-E'- 075 & 1 DUTY FACTOR = 0,54 MAX |
I /’ i Wiz = 10V, in=13.54
0 o0 ld S . —
o 6 12 12 24 an = 50 -25 0 25 &0 75 100 125 160
Id, Drain Current, Amps Ti, Junction Temperature, T
5/8 Rev 1.0 Apr. 2023



SEMICONDUCTORS

Bvdss, Drain to Source Breakdown

Id, Drain Current, Amps
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9.Test Circuits and Waveforms
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