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N-CHANNEL MOSFET

PHJCS3910

FESH MAIN CHARACTERISTICS
I 16A
Vbss 100 V
Rdson—max
115 mQ
(@Vgs=10V) "
Qg—typ 18.9 nC
Hi& APPLICATIONS

® ST O L
o A
® UPS i

Rt
© {ER A AR FEL Ay

.TEE Crss (Eﬁ-ﬂfﬁ 90pF)

e High efficiency switch
mode power supplies

e Electronic lamp ballasts
based on half bridge

e UPS

FEATURES
® | ow gate charge
®Low Crss (typical 90pF )

4 Package]

“D
IPAK G

® JF oG R ® Fast switching :
o= A AL H Il @100% avalanche tested 10 2}0‘“ :
® =41 dv/dt fig ®Improved dv/dt capability =
O ROHS 77 i, ® ROHS product
> =
_ T ﬁfﬁ 5 Order codes g @ P,
X% T K~ A X-Gw 7 B~ Gt Marking Package
Halogen—-Tube Halogen-Free-Tube Halogen—Reel Halogen-Free-Reel
JCS3910V-V-B JCS3910V-V-BR N/A N/A JCS3910V IPAK
JCS3910R-R-B JCS3910R-R-BR JCS3910R-R-A JCS3910R-R-AR JCS3910R DPAK
JCS3910F-F-B JCS3910F-F-BR N/A N/A JCS3910F TO-220MF
JCS3910C-C-B JCS3910C-C-BR N/A N/A JCS3910C T0-220C




HITRABIEME ABSOLUTE RATINGS (Tc=257C)

® A
m B 75 =]
Value Bofr
Parameter Symbol i
PHJCS3910V/R43 PHJCS3910F Unit
o T:l:'_“V R _:/\ i JJS‘
Eim/ﬁﬂ“& TEAR B HL Voss 100 Vv
Drain-Source Voltage
Ip 16* A
‘ié‘#;: RR] V)
% %ﬁ*&%/)ﬁ | -~
Drain Current  -continuous . 12* A
T=100C
=, i rh R N R 1
Bﬁﬂﬂwqﬂ/}%*& B GE 1 o 64t A
Drain Current - pulse (note 1)
i e MR HE
S5t e MU PR Vess 430 y
Gate-Source Voltage
Bk piREE G2
Single Pulsed Avalanche Energy (note | Eas 153.6 mJ
2)
TR (D
LR GF ag 16 A
Avalanche Current (note 1)
A T 54 b Bl (“ S 1)
EEEEE FeE (VE Ean 79 mJ
Repetitive Avalanche Current (note 1)
TR I R B AR GF 3D
maiﬁMEWﬁ%EE%LK o3 dvidt - Vins
Peak Diode Recovery dv/dt (note 3)
MOSFET 1 [T AR AL R
SRR dv/dt 20.5 Vins
MOSFET dv/dt ruggedness
Po 79 47 W
Tc=25C
FEH % Ny
L -Derate
Power Dissipation
above 0.53 0.31 wW/C
25C
¢ e A il AT L P
Operating and Storage Temperature Ti, Tste -55~+175 C
Range
51 e fe e R TR
Maximum Lead Temperature for TL 300 C

Soldering Purposes

* I L IAT Y 5 e 4 L IR

*Drain current limited by maximum junction temperature




FE4¥14 ELECTRICAL CHARACTERISTICS

m H i) A2 BN (BB KB T
Parameter Symbol Tests conditions Min | Typ [Max |Units
RKEFFME Off —Characteristics
?“_7/\ JJS‘
ﬁ . E{E?Egr BVpss |D=250|JA, Ves=0V 100 - - Vv
Drain-Source Voltage
7 LR AR
0% sy ABVpss/A |Ip=250uA, referenced to .
Breakdown Voltage Temperature . - 10.09| - | VIC
- T; 25C
Coefficient
. , . Vps=100V,Vgs=0V,
T T A i R A oee 0 - | 1] pA
. Ipss Tc=25C
Zero Gate Voltage Drain Current -
Vps=80V, Tc=125C 0 - 110 | pA
AE T AR A I HL O
Gate-body leakage current, IcssF Vps=0V, Vgs =30V 0 - |100| nA
forward
S AR A s FEL I
Gate-body leakage current, Iessr Vps=0V, Vgs=-30V 0 - |-100| nA
reverse
BAHRE On-Characteristics
EIEEENES
V Vbs =Ves, [p=250uA 2.0 - 14.0 \%
Gate Threshold Voltage estn ps T ves P H
A 336 P P
Static Drain-Source Rosony  [Ves =10V, [p=8.0A 0 95 |115| mQ
On-Resistance
1E[A] 5 Vs = 40V, Ip=16.0A (note
Ofs - 78| - S
Forward Transconductance 4)
ZhZA4%ME Dynamic Characteristics
i 7 Vps=25V,
MNRE Ciss bs 318 | 623 [828 pF
Input capacitance Ves =0V,
- s f=1.0MH
G Coss ‘ 80 | 164 |218| pF
Output capacitance
At oy
S ) A% i LR Cs 20 90 |19 pF

Reverse transfer capacitance




FE4¥14 ELECTRICAL CHARACTERISTICS

&4 Switching Characteristics

SEIR I ] Turn-On delay time ta(on) Vpp=50V,Ip=16A,Rc=25Q - 171194 ns
L FFAFE] Turn-On rise time tr (note 4, 5) - 131141 ns
SEIR I ] Turn-Off delay time ta(off) - 42|55 | ns
N &R [E] Turn-Off Fall time ts - 124131 ns
M Ha 7 s & Total Gate Charge Qq Vps =80V, 9 18.9/ 27 | nC
Mt — Y5 FEL 7 Gate-Source charge Qgs Io=16A 2 14110 | nC
Mt — Js L7 Gate-Drain charge Qud Ves =10V (note 4, 5) 3 |74|15| nC
I§ — VR A RRIE KR KA E{E Drain-Source Diode Characteristics and Maximum Ratings
1E 1) B KIS R
Maximum Continuous Drain Is - - |16 A
-Source Diode Forward Current
IE i A M L
Maximum Pulsed Drain-Source Ism - - | 64 A
Diode Forward Current
1E 18] R F%
Drain-Source Diode Forward Vsp Ves=0V, Is=16A - - 114V
\oltage
REBEIE 5 N
Reverse recovery time Ves=0V, Is=16A
Iz 7] K A2 HL AT O dlg/dt=100A/us  (note 4) - l710] - nc
Reverse recovery charge

45 THERMAL CHARACTERISTIC

m H 5 ﬁz:; L ivA
Parameter Symbol Unit
JCS3910V/RIC JCS3910F
5 U%%E’\Jﬁﬁﬂ . Rith(-c) 1.89 3.2 T
Thermal Resistance, Junction to Case
%él]%iﬁﬁﬁﬁﬁﬂ . . Rth(-A) 62.5 459 T
Thermal Resistance, Junction to Ambient
Notes:

R 1: Pulse width limited by maximum junction

1 ko B B o e 4 R R ] temperature

2: L=1.2mH, las=16A, Vop=50V, Re=25 Q,itifsE 2: L=1.2mH, las=16A, Vpbp=50V, Rc=25 Q,Starting

i T=25C T,=25T
3: Isp <16A,di/dt <200A/us,VDD<BVoss, 2l 45 iR 3: lIsp <16A,di/dt <200A/us,VDD<BVopss, Starting

T,=25C

4: BkybIa: ko g FE<300ps, & 25 <2 %
5. BASTARRETLR

T,=25C

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

5: Essentially independent of operating temperature




$5{FM%k ELECTRICAL CHARACTERISTICS (curves)

On-Region Characteristics

Transfer Characteristics

0
= L . —
g.:: E _.-—""_.’H::"'H % ]
5 - ] |
H . 4 175°C
2 =
- i P
Y
N:tEIEI ‘,nl'r ) I‘\I:-!HI:
125EI|.£| pulss test 250 1. E50ps puise tes—]
|2.T=25‘c i | 2.-.r._‘-r.-:'~f] |
= i - L LLLl . | |
gl 1 gl & 5 B T 8 )
W Drain-Source Voliage[V] v, V]
Body Diode Forward Voltage Variation On-Resistance Variation
vs. Source Current and Temperature vs. Temperature
1 an
I,-"J;‘: = FL]
L | -
/ f/ E 20
=
%, 175c |V |/ Y
]
- .r’ 7 = .,;s .
#—t+1—125°C
Fi [ 1 — Notes:
7 hetes: ne 1|
1. 25018 puise teal ] 21 =504 T |
/ 2I I"’:‘Eul"'l| ua - o an m ; |Im ; o
14 15 s arF as a3 I 10 -I-II:.'::I
Ve [V]
| Capacitance Characteristics | | Gate Charge Characteristics
i i}
T E;L-c_mﬂr[cm-émﬂmr b "
™~ cl=c_+C | s
L e s vZsov >
o Lt | g =
- Cigs T™—— ¥, V=20V > A”
s | ™ 1 T 2 S
£ s ™~ g, e
,% ~L Coss 3 7
=1 &
i H:H“"tm.‘*m,_‘ \l\\J\ h ;f
Crss
1. W™ | -\\H‘\“'-a.____‘__ e },r
| === "7
o - a
lig Jul 0

0
W oz Drain-Source Voltage [V]

10
Q_ Toltsl Gste Chargs [nC]




4%4Ff%k ELECTRICAL CHARACTERISTICS (curves)

Maximum Safe Operating Area

Maximum Safe Operating Area

(PHJCS3910V/R/C) (PHJCS3910F)
1000 T T T
OPERATION IN THIS AREA LIMITED 1000
BY RDS{on) s
— 100
=
= 100 ‘
p —_ 5 0. Tijs
@ ——7{-—- £ Sl e s o e = N N
] 7 S = 10
O s . . 10ps 5 :
£ 7/ ‘\‘ N N g <15
o # \ - ©
(=} ‘,' T M ! 5 1 =
IEJ 10 ~ - 100p S b
— '\‘ = -
< et = 01 | |Note
N 1. Te=25TC
Te =25°C ™ Hims J2. 1180
Ty =175°C N “|3. Single Pulse
1 Single Pulse NJ10ms 0.0l DR
1 10 100 1000 0.1 1 10 100 1000
VDS , Drain-to-Source Voltage (V) Vps Drain—Source Voltagel[V]
Maximum Drain Current
vs. Case Temperature
20
S~
15
™
10 P

Ip, Drain Current (A)

5 N\

25 50 75 100 126 150 175
Tc, Case Temperature (°C)



Thermal Response [ZEIC]

Transient Thermal Response Curve

(PHJCS3910V/R/C)
I ] :'::::| b
@
]
&
o
9
[va
™ Notes:
E 125 Jelt)=1.89C W Max
E 2 Duty Factor, Dstylty
= 3Tim-Te=FPpm" Zg Jecll)
= T T
g
Nﬂl
0.
Transient Thermal Response Curve
(PHJCS3910F)
10 T T
Duty Cycle - Descending Order
T e
0.5
1 ___,.,———*"‘ﬂﬂa
_0-2 - /_'—-""'—'
__'_____,_._.--—""""
_0-1 //
—0.05 =]
o1 o
0.02,,/
HOV Pom | I—
Single Pulse
= | t1
0.01 ,/ |'"
— iz —.-I
Motes:
1. Duty Factor . D=1/ t=
2. Tum — Te =Pom ™ Zeuc(t)
o.ao1
0.oo0o01 o.ooo1 0.a01 0.o1 0.1 1 10 100

Rectangular Pulse Duration [sec]

1000



SMEER~F PACKAGE MECHANICAL DATA

IPAK |
E
"#" _CF_-_
o h :::__
I Al
- MM
b ) SYMBOL MAX
= ) A 3.1 2.5
Al 0. 87 L. 27
b 0. 63 0.93
bl 5. 13 2.
U U . 0. 40 0. 60
1 D 5. 80 6. 40
| E 6. 30 6. 90
| L 9. 10 9.70
= 2. 286BSC
L 0.82 [ 1.22




SMEZ R~ PACKAGE MECHANICAL DATA

L

— [
SYMBOL _

MIN MAX

A 2.16 2. 41

Al 0.97 1.17

i A2 0. 00 0.15

2 b 0.63 0.93

bl 5.13 5.53

b2 0.66 0.96

c 0.40 0. 60

T~ D 5.80 6. 40

_;{ E 6.30 6.90

e 2. 286BSC

L 2.50 3.30

Ll 1.20 1.80

L2 0. 60 1. 00

L3 0.85 1.30




SMEZ R~ PACKAGE MECHANICAL DATA

E
]
™ (_ ™
(._./' I(/‘t\: gy ol
o~ .
O J(N
' - " [a)
- O
(a]
| ]
B i
PARN |
b -
(W u e W
I|
P! VI iy WO o O

SYMBOL L
MIN MAX
A 45 1.9
B 1,47
b 0.7 0.9
¢ 0.45 0. 60
D | 1567 | 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
Ll | 3.13 3.33
Q 3.2 3.4
Q| 256 296
®P | 3.08 3. 28




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




