MZE

N 4T3 SR Y 37 BB A
N-CHANNEL MOSFET

JCSON90H

FESH MAIN CHARACTERISTICS

Ip 6 A
Vbss 900 V
Rdson—-max 3.0Q
(@vgs=10V)
Qg—typ 14 nC
& APPLICATIONS

® =TI LY
® Hi Ay

e High efficiency switch
mode power supplies

® UPS Hi i ® Electronic lamp ballasts
based on half bridge
e UPS
P L Sk FEATURES
© {1 LA ®Low gate charge
O [k Css (HLZU1H 9pF) ®Low C (typical 9pF )
® JF oG R ® Fast switching

® - i A et =5 P

@ 100% avalanche tested

4 Package]

TO-220MF

r

5
o

§
[}

® 5 it dv/dt fE ) ® Improved dv/dt capability
O ROHS /™~ i ® ROHS product TO-262N TO-263
b | ==
_ T = f 5 Order codes _ _ g P,
BB % -2 CEX T T oG Marking | Package
Halogen-Tube Halogen-Free-Tube Halogen-Reel Halogen-Free-Reel
JCS6N90CH-C-B JCS6N90CH-C-BR N/A N/A JCS6N90CH | TO-220C
JCS6N90FH-F-B JCS6N90FH-F-BR N/A N/A JCS6N90FH TO-220MF
JCS6N90B-BP-B JCS6N90B-BP-BR N/A N/A JCS6N90B TO-262N
JCS6N90SH-S-B JCS6N90SH-S-BR JCS6N90SH-S-A | JCS6N90SH-S-AR | JCS6N90SH TO-263
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MZE

JCSG6N90H
BT R ATEME ABSOLUTE RATINGS (Tc=25C)
¥ E B
m B o5
Value i
Parameter Symbol i
JCS6N90CH/SH/B ‘ JCS6N90FH Unit
i e U A — YA LA FE
Eim I B — VR AR B R Voss 900 Vv
Drain-Source Voltage
NN . [
SRR TD_ - 6 6 A
Drain Current  -continuous T2100°C 3.8 3.8* A
OBk IR GE D
Drain Current - pulse Y 24 24~ A
(note 1)
i e MR HE
S5t e MU PR Vess 430 v
Gate-Source Voltage
RS B REE GE 2)
Single Pulsed Avalanche Eas 650 mJ
Energy (note 2)
HRHHER GED
Iar 6 A
Avalanche Current (note 1)
HE TR kD
Repetitive Avalanche Current | Ear 16.7 mJ
(note 1)
TR S A R K L AR A
R (3
a /. dv/dt 4.5 VIns
Peak Diode Recovery dv/dt
(note 3)
Po
—oE 167 58 w
Tc=25C
FERLD N
L -Derate
Power Dissipation
above 1.43 0.48 W/C
25C
¢ e A il AT L P
Operating and Storage Ty Tste -55~+150 T
Temperature Range
51 L e R IR
Maximum Lead Temperature | T, 300 C
for Soldering Purposes
I 1 R AT e v 4 i PR A
*Drain current limited by maximum junction temperature
fRA: 201901F 2/12




' EE JCS6N90H

FE4¥14 ELECTRICAL CHARACTERISTICS

m H i) W% = ZIE: %S S N A
Parameter Symbol Tests conditions Min | Typ |Max | Units
KA&PFHE Off —Characteristics
“7“_“/\ ’_‘?EEAE
Fﬁ ﬁﬂ-:lﬁ‘ BVDSS |D=250}JA, VGS=0V 900 - - V
Drain-Source Voltage
o PR R A
0% B SR ABVpss/A [Ip=250uA, referenced to .
Breakdown Voltage Temperature . - |1.05] - | V/IC
. T; 25°C
Coefficient
Vps=900V,Vss=0V,
T SRR > - -1 A
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=720V, Tc=125C - - 110 | pA
AL T AR A I HL U
Gate-body leakage current, lasse Vps=0V, Vgs =30V - - [100| nA
forward
ST WK A U R
Gate-body leakage current, lassr Vps=0V, Vgs=-30V - - [-100| nA
reverse
BAHRE On-Characteristics
EIRIEEENED
\ Vps = Vs, [p=250pA 3.0 - |50 V
Gate Threshold Voltage esty bs T Tes P H
A 31 L RE
Static Drain-Source Roson) Ves =10V, [p=3.0A - 26| 3.0 Q
On-Resistance
E A5
Vps = 40V, 1p=3.0A (note 4)| - 56| - S
Forward Transconductance Gis bs P
shA4FE Dynamic Characteristics
PANGEES Vps=25V,
MNRE Ciss DS . 13201716 pF
Input capacitance Ves =0V,
- s f=1.0MH
mHRE Coss z - | 105 |136| pF
Output capacitance
A e 2%
Rt 2 | c.. C e |12 pr
Reverse transfer capacitance
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MZE

JCS6N90H
B4 ELECTRICAL CHARACTERISTICS
&4 Switching Characteristics
SEIR B8] Turn-On delay time tq(on) Vpp=450V,|p=6A,Rc=25Q - 13 1|75| ns
b FFisE] Turn-On rise time t, (note 4, 5) - | 85 |155| ns
SEIR B (8] Turn-Off delay time tq(off) - | 56 [113| ns
N B&IsHE] Turn-Off Fall time t; - | 59 |118| ns
M Ha 7 s 5 Total Gate Charge Qq Vps =720V, - |14 19| nC
it — Y5 F4 Gate-Source charge Qgs Io=6A ] - | nc
W — R F 7% Gate-Drain charge Qud Ves =10V (note 4, 5) - - | nC
T — IR A R I i KE (. Drain-Source Diode Characteristics and Maximum Ratings
1E ) de KIS FLIR
Maximum Continuous Drain Is - - 6 A
-Source Diode Forward Current
TE Ta) S Kk HL IR
Maximum Pulsed Drain-Source Ism - - |24 A
Diode Forward Current
1E 1A R P
Drain-Source Diode Forward Vsp Ves=0V, Is=6A - - |14 V
\oltage
S ) PRI 1)
Reverse recovery time b Vss=0V, Is=6A T8 s
J 7] K A2 HL AT oy dlg/dt=100A/us  (note 4) el - uC
Reverse recovery charge
45 THERMAL CHARACTERISTIC
m H 5 ﬁj: L VA
Parameter Symbol Unit
JCS6N90CH/SH/B JCS6N90FH

%EU%%E%MH . Rth(-c) 0.78 2.3 Tw

Thermal Resistance, Junction to Case

%?U%i}-ﬁﬁ‘]ﬁﬁﬁ i i Rth(-A) 62.5 62.5 Tw

Thermal Resistance, Junction to Ambient

Notes:

R

Lo okt B BE Hh 5 e 4 i B A1

2:
I T)=25C

T,=25C

L=33.0mH, Ias=6A, Vpp=50V, Rg=25 Q,iltifsh

: Isp SBA,di/dt <200A/us,VDD<BVpss, L 4 i

A: kBt kel EE<300ps, i 73 Hi<2 %

5: FASTARREZILR

JfiAs: 201901F

1: Pulse width limited by maximum junction

temperature
2:
T,=25C

T,=25C

Isp <6A,di/dt <200A/us,VDD<BVpss, Starting

L=2.0mH, Ias=6A, Vpp=50V, Re=25 Q,Starting

4: Pulse Test: Pulse Width <300us,Duty Cycle<2%

5: Essentially independent of operating temperature
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' EE JCS6N90H

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

| On-Region Characteristics | Transfer Characteristics
10 z
z Z /7
z o /
B /7~
2 15C / / 25C
8 ' ="
_010 II
] /
/ / Notes:
/ 1.2I50ps pulse
/ 2.\ =40V ‘
0.1 SI
2 4 6 8 10
VDE, Drain-Source Voltage [V] A\
On-Resistance Variation vs. Body Diode Forward Voltage Variation
Drain Current and Gate Voltage vs. Source Current and Temperature
45
// //
40 —— — — — — — 10 L77 d
ol %
§5 30 e 150°C
o8 1 A\ y
é 2 /I // 25C
© Notes=
820 1.:25|0ps pulge|t
2. ¥=0v
15 " 1 i 1 " l " 1 i 1 " 0.1 | ‘ | ‘
0 3 6 9 12 15 18 02 03 04 05 06 07 08 09 10 11 12 13 14 15
| Capacitance Characteristics | | Gate Charge Characteristics |
_ 2x10° T &l
w CISS:Cg;ng(CdS:short eq)
& I Co sfcds+cgd
REEn n Cvs:C ;10
o T
° g
§ &\ § 8t
G 1ac — 8 /
g Coss é ’ ,"/
[ 4l ra
O I g 41 =
CFSS\ >U ,"/
2 A
. el / ‘
10t 10° ' 10t 0 10
V , QDrain-Source Voltage [V] Q, Toltal Gate Charge [nC]
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JCS6N90H

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Breakdown Voltage Variation
vs. Temperature

On-Resistance Variation
vs. Temperature

1.2
-’g 1.1 /
]
o
gfn 1.0
& ]
/
0.9 Notes:
1.Vg =0V
2.1, = 250pA
0.8 |
-75 -50 -25 0 25 50 75 100 125
T, [C]
Maximum Safe Operating Area
JCS6N90CH/B
10 =
Cperation in This Area H
is Limited by R m us
10 g "~ \WOO us,
1 ms
z 10ms
B be_ | -
3 1¢ =
_D10* # Notes
1.7.=25°C
27T,2180°C
3. Sir"\gle Pu\se
10°
10° 10 10
Ve Drain-Source Voltage [V]
Maximum Drain Current
vs. Case Temperature
6
<
1<
o
S
0
=
g
a
2
0 , , , ,
25 50 75 100 125 150

T, Case Temperature [C]

JfiAs: 201901F

Rp(ony (Normalized)

4.0
3.5
3.0
2.5
2.0
1.5
o Noteslz
05 1.V, =10V
' 2.1,=3.0A
0.0 I
-75 -50 -25 0 25 50 75 100 125 150
T [C]
Maximum Safe Operating Area
JCS6N90FH
- (‘)‘p“e‘rati(‘)n in THig ATe
< is Limitedlnl
-:102 is Limited hl
g 10}15
,,,,,,,,,,, |
- I
] 100us
O 10" .
: ims;
= i
= 10ms
o, RS
510 =
Notet 10‘G|||s
1 -([:25\/ DC
. 2 =150
10° N Wi
3 Single Pud
10° 10* 10° 10

Vs Drain-Source Voltage [V]
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' EE JCS6N90H

4%1F#heE ELECTRICAL CHARACTERISTICS (curves)

Transient Thermal Response Curve
JCS6N90CH/SH/B
Lol
T } } T
D=0.5
D 1 t
o I
[ t Lt
S [ 0.2 P = al
[ N i mEE <umiily
o o1 L — [T
< 111 == .
0.05 | AT L Notes:
E o1 - ] all 1Zg 4ct)=0.78°C /W Max
L = Go2 5 2 Duty Factor, D=t4/t,
— Ef—=] 3Tym Tc=Ppm* Ze ac®
= T
Q | — 0.01 \+T y N - L — o mm—n |
~° | ] single pulse PY e I L
0.01 I
=
1E-5 1E-4 1E-3 0.01 0.1 1 10
t, Square Wave Pulse Duration [sec]
Transient Thermal Response Curve
JCS6N90FH
© i
) o
- ________,._-—-'--'
o , =D=0.5 L —
o 10" F=-4 -
w I ok = = = —
O —— e _ oA
r —0“2 - ——‘_’/__’_ % Notes :
— ! el 1.2, .()=2.3 T/W Max
® —0 1 -t 2. Duty Factor, D=t /,
£ [ L — 3T Te=Poy " Zg o8
5 . pRosTIT | L ]
iy ' ! i - ol = Y —
= E-0.027 - "M |
= [T 1 Lt
o L —0.01 P i 1.
: ,;e:/ e+ '-'l
N 1
// single pulse
-2 o
10 .
10° 10" 10° 107 10" 10° 10

t, Square Wave Pulse Duration [sec]
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' EE JCS6N90H

SMEZ R~ PACKAGE MECHANICAL DATA

B A
oP F iy

— —— symbol MIN MAX
= A 430 | 4.70

] ‘@'—L‘ B 110 | 1.40
b 070 | 0.95

= c 040 | 0.65

O = D 15.20 | 16.20

D2 9.00 | 9.40

] E 9.70 | 10.10

| M | o~ e 239 | 269
Bl | | - F 125 | 1.40
| | | B L 12.60 | 13.60
1 12 | 280 | 320

l | | Q 2.60 | 3.00
[ | Q1 220 | 2.60

. ‘ . u ¢ P 350 | 3.80

rn _mm on
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JCS6N90H

SMEZ R~ PACKAGE MECHANICAL DATA

TO-220MF
- E - _F}
O 4 O] o |
LA _
O O C
I N 'e;o
O
o
B, N
b Q1
W) S e U
||‘
|' mm mm mm | (
| |
L |
JfiAs: 201901F

SYMBOL . —
MIN MAX
A 4.5 1.9
B 1,47
b 0.7 0.9
c 0. 45 0. 60
D | 15.67 | 16.07
DI | 9.04 9. 20
o 2. 54TYPE
E 9.96 | 10.36
F 2.34 2.74
L | 12.58 | 13.38
L1 3. 13 3,93
Q 3. 2 3. 4
QL | 2.56 2.96
oP | 3.08 3. 28
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' EE JCS6N90H

SMEZ R~ PACKAGE MECHANICAL DATA

ekt
A

E F 15
1 | e symbol | MIN MAX
< A 440 | 490
| b 070 | 095
o I c 030] 060
| c1 033] 063

I
| N l D2 820 9.20
] _
01 " E 9.60] 1050
= |l . 239| 269
nn F 1.20| 135
= || L 1311 14.61
[l d L2 0.85
| i Q 110  1.40
¢| . Q1 265| 2.85
legeq
BAr: oo
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' EE JCS6N90H

SMEZ R~ PACKAGE MECHANICAL DATA

10-263

" | A
™ = —_—
s | 0%
CD SYMBOL v
MIN MUY
S A 430 440
Al 112 142
& 254 244
- b 087 1.00
A2 e 029 052
+1 b 840 9.00
E 940 1046
h L} 2 MBS0
[ \ H 14.00 16.00
» Kz 112 145
L 150 310
L1 145 170
9% REEL
P
PO 2 "
p ,{.\_\ SEE NUTEL — SEE NOTE 1
L 00O QOO0 0000 OO -
R L
| N b 1 =k (1_‘:'4 =
FL__ — — = ¢ - % =
= - 2
H 2
Ko | @Dt A P
NOTES i Rt A4 I8
110 SPROCKET HOLE PITCH CUMULATIVE TOLEANCE 0.2mm,; PO 4.0£0.1 W 24003
HEEI0AMERARERBRE0. 2mm; P? 20401 A0 10.8%0.2
2. MATERIAL: BLACK CONDUCTIVE POLYSTYRENE: VR —
3. DEMENSIONS ARE IN mm (UNLESS OTHERWISE SPECIFIEED); F 15+0.1
+
R REAGARR, L | T
4. KO MEASURED FROM A PLANE ON THE INSIDE BOTTOM OF K0 4.85+0.1
THE POCKET TO THE TOP SURFACE ON THE CARRIER; —— D1 150.1
KBRS LERARS REWER Y, BO 3501 AT | 16901
5. AO AND BO MEASURED ON A PLANE 0.30mm ABOVE THE BOTTOM OF THE POCKET. Wi W | T 2r01
Mm% WA OFBOBTRARR0 30mm; i

=)

. SURFACE RESISTIVITY IS BETWEEN 1x10E6 TO 1x10E10 OHMS/SQUARE;
AWBA1X10e6~1X10e100/0;
. Allowable Camber to be 1 mm/100 mm

SH100mmblpg, FhEFTRL Imm.

-
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