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Ta rget Applications Typical values (unless otherwise specified)
e Wireless charging Vbss Ves Rbs(on) (Max.)
* Adapter 100V min. | *20Vmax | 42mQ @ 10V
e Telecom
Qg tot di Vgs(th)

3.7nC 1.6nC 1.7v
Benefits
e Higher power density designs Top View

2 mm

e Higher switching frequency r
e IRMOSFET - Uses OptiMOS™S5 Chip ol
e Reduced parts count wherever 5V ol

4

Wi

supplies are available

L
w

e Driven directly from microcontrollers PQFN 2 mm x2 mm

(slow switching)

e System cost reductions

RoHS -~

G D S
Gate Drain Source
Standard Pack
Base part number Package Type Form Quantity Orderable Part Number
IRL100HS121 PQFN 2mm x 2mm Tape and Reel 4000 IRL100HS121
120 — 100
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= 30
o
@ 20
= 10 20
3 4 5 6 7 8 9 10 11 12 0 4 8 12 16 20 24
Vs, Gate -to -Source Voltage (V) I, Drain Current (A)
Figurel Typical On-Resistance vs. GateVoltage Figure2 Typical On-Resistance vs. Drain Current
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Parameters

1 Parameters

Tablel Key performance parameters

Parameter Values Units
Vbs 100 Y
RDS(on) max 42 mQ
|D @ Tc =25°C 11

Ip @ Ta=25°C 5.1
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Maximum ratings and thermal characteristics

2 Maximum ratings and thermal characteristics

Table 2 Maximum ratings (at T,=25°C, unless otherwise specified)

Parameter Symbol Conditions Values Unit
Continuous Drain Current (Silicon Limited)® @ lo Tc (ottom) = 25°C, Ves @ 10V 11
Continuous Drain Current (Silicon Limited)® Io Tc (Bottom) = 100°C, Ves @ 10V 7.8
Continuous Drain Current (Silicon Limited)@ — 5o

(Source Bonding Technologies Limited) lo Tegotiom) = 25°C, Vos @ 10V 10.2 A
Continuous Drain Current (Silicon Limited)® Io Ta=25°C, Ves @ 10V 5.1

Pulsed Drain Current ©® Iom Te (Bottom) = 25°C 41

Maximum Power Dissipation Po Tc¢ (Bottom) = 25°C 11.5

Maximum Power Dissipation Po Tc (Bottom) = 100°C 5.8 W
Maximum Power Dissipation Po Ta=25°C 2.5
Gate-to-Source Voltage Ves - +20 v
Peak Soldering Temperature Te - 270

Operating Junction and °C

Ty,Tste - -55 to+ 175

Storage Temperature Range

Table 3 Thermal characteristics

Parameter Symbol Conditions Min. Typ. Max. Unit
Junction-to-Case (Bottom) @ Rouc - - - 13
Junction-to-Case (Top) @ Rouc - - - 90 °C/W
Junction-to-Ambient ® RoJa - - - 60
Junction-to-Ambient ® Roua (<10s) - - - 42

Table 4 Avalanche characteristics

Parameter Symbol Values Unit
Single Pulse Avalanche Energy @ Ens 13 mJ
Avalanche Current @ lar 5.0 A
Notes:

@ Repetitive rating; pulse width limited by max. junction temperature.

@ Starting T,=25°C, L =1.0mH, Re=5042, I,s = 5.0A based on test data.

@ Pulse width < 400us; duty cycle < 2%.

Ry is measured at T, of approximately 90°C.

® When mounted on a 1 inch square PCB (FR-4). Please refer to AN-994 for more details.

® Calculated continuous current based on maximum allowable junction temperature.

@ Currentis limited to 10.2A by source bonding technology.
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3 Electrical characteristics
Table 5 Static characteristics
Parameter Symbol Conditions Min. V:_I;:s Max. Unit
Drain-to-Source Breakdown Voltage Vier)Dss Ves =0V, Ip =250pA 100 - - v
Breakdown Voltage Temp. Coefficient AV@erpss/AT, | Reference to 25°C, Ip = 1mA - 44 - | mv/°C
Static Drain-to-Source On-Resistance Rbs(on) Vs =10V, b=6.7A O - 34 42 mQ

Ves=4.5V, b =3.4A O - | 45 | 59
Gate Threshold Voltage Vasith) 1.1 1.7 | 2.3 v

Vos = VGs, Ip= 10uA
Gate Threshold Voltage Temp. Coefficient | AVesn)/AT, - -5.6 - | mve/C
Drain-to-Source Leakage Current Ipss Vs =80V, Ves = 0V - - 1.0 MA
Gate-to-Source Forward Leakage :zzz \\//;5;22%\\// 188 nA
Gate Resistance Re - - 0.9 - (@)
Table 6 Dynamic characteristics
. Values .

Parameter Symbol Conditions Min. | Typ. | Max. Unit
Forward Trans conductance gfs Vs =25V, Ib=6.7A 15 - - S
Total Gate Charge Qq - 3.7 5.6
Pre-Vth Gate-to-Source Charge Qgs1 Ib=6.7TA - 0.8 -
Post-Vth Gate-to-Source Charge Qqs2 VDs_: 50V - 0.5 - nC
Gate-to-Drain Charge Qgd \gGeSe_F‘iLSg - 1.6 -
Gate Charge Overdrive Qgodr & - 0.8 -
Switch Charge (Qgs2 + Qgd) Qsw - 2.1 -
Output Charge Qoss Vps =50V ,Ves = 0V - 9.5 - nC
Turn-On Delay Time d(on) Voo =50V - 7.6 -
Rise Time tr Ib=6.7TA - 21 -
Turn-Off Delay Time td(ofn) Rs=2.7Q - 8.7 - ns
Fall Time t Ves=4.5V B - 10.7 -
Input Capacitance Ciss Ves =0V - 440 -
Output Capacitance Coss Vbs = 50V - 80 -
Reverse Transfer Capacitance Crss f=1.0MHz - 6.3 - pF
Output Capacitance Coss Ves =0V, Vps = 1.0V, f =1.0MHz - 330 -
Output Capacitance Coss Ves =0V, Vs =80V, f = 1.0MHz - 60 -
Table 7 Reverse Diode
Parameter Symbol Conditions Min. V_?;:?s Max. Unit
Continuous Source Current ! MOSEET symbol 0 ) ) 1
(Body Diode) ® @ showing the A
Pulsed Source Current e integral reverse g ) ] 41
(Body Diode) @ p-n junction diode.
Diode Forward Voltage Vsp T,=25°C, Is=6.7TA,Ves =0V ® - - 1.2 v
Reverse Recovery Time tr T,=25°C, lr=6.7A, Vop = 50V - 22 - ns
Reverse Recovery Charge Qn di/dt=100A/us - 28 - nC
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4 Electrical characteristic diagrams
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Figure3 Typical Output Characteristics Figure4 Typical Output Characteristics
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Figure5 Typical Transfer Characteristics Figure6 Normalized On-Resistance vs. Temperature
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Figure 7 Typical Capacitance vs. Drain-to-Source Figure 8 Typical Gate Charge vs. Gate-to-Source
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Figure 13 Maximum Avalanche Energy vs. Drain Current
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Single Pulse Allowed avalanche Current vs avalanche pulsewidth, tav, [{]
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Figure 14 Typical Avalanche Current vs. Pulse Width
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Circuit Layout Considerations
e Low Stray Inductance
e Ground Plane
o Low Leakage Inductance
Current Transformer

@ Driver Gate Drive

P.W.

|«

Period

PWr——

@

((

B= Period

3

Reverse
Recovery
Current

®

=l

D.U.T. Igp Waveform (

Body Diode Forward
Current
di/dt

D.U.T. Vpg Waveform
Diode Recovery \
dv/dt

o

*
Vgs=10V

Rg &) . quidt controlled by Re Vob|  Re-Applied {——* L I
o Driver same type as D.U.T. 1+ Voltage Body Diode ’ ’ Forward Drop
e |gp controlled by Duty Factor "D" T @ |inductor Current
o D.U.T. - Device Under Test -
Ripple < 5% Isp
'
*Vgs = 5V for Logic Level Devices
Figure 16 Peak Diode Recovery dv/dt Test Circuit for N-Channel Power MOSFETs
| Id
Vds i
I\
IR
[ j Vgs

VDD

m R

\Y

Qgs1 Qgs2

Qgd

Qgodr

Figure 17a Gate Charge Test Circuit
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Figure 18a Unclamped Inductive Test Circuit Figure 18b  Unclamped Inductive Waveforms
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Figure 19a  Switching Time Test Circuit Figure 19b  Switching Time Waveforms
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5 Package Information

PQFN 2 x 2 Outline Package Details

TP VIEW

D14

/ 1 3
PIN 1 INDEX AREA

/1010 A
Al FAZ
SEATING E_D_’_V‘F

PLANE

NOTES

EICEER
SIDE VIEW

BOTTOM VIEW

1. DIMENSION AND TOLERANCING CONFORM TO ASME Y14.5M-1994,

2. CONTROLLING DIMENSIONS :

MILLIMETER

BOTTOM VIEW
FOOTPRINT DIMENSION

2x
e 2 0.05]c] 0850}~
K = ex oeooﬂ ‘« # —0.200
4 6 [D]oos[c] | |
HJ LT 0.60d LT 0T TTp398
l U EL 0‘1504—ﬁ f
| | I
L T 0 M | eae
A 3 ‘ t PIN 1 IDENTIFICATION f J ‘ ‘ !
CHAMFER 0.15x45deg 0200 |- —{ |—0.200
orE —{0.850 |
s COMMON
g DIMENSIONS MILLIMETER DIMENSIONS INCH
U [TMIN. | NOM. [ MAX. | MIN. | NOM. | MAX.
alogo| o090 [too | 0032 0036 | 0040
al| 000 | 002 |005 | 0000| 0001 |o0.002
a2 0.203 REF 0.008 REF
b | 02s| 030 |035 | oolo] o002 [0014
D | 1s0 | 200 |[ato | 0075 0079 | 0083
p2| 095 | too  |105 | 0038 0.040 |o0042
£ |19 | 200 |alo | 0075| 0079 |0083
£2| 115 | teo |Les | 0046| 0048 [ 0050
e 0.65 BSC 0.026 BSC
0.20 \ 0.25 \ 0.30 0‘008‘ 0010 \ 0.012
Kx 0.23 REF 0.010 REF
Ky 0.785 REF 0.03L REF

3. DIMENSION b APPLIES TO METALLIZED TERMINAL AND IS

MEASURED BETWEEN 015 AND 030 mm. FROM TERMINAL TIP.

For more information on board mounting, including footprint and stencil recommendation, please refer to application note
AN-1136: http://www.infineon.com/technical-info/appnotes/an-1136.pdf

For more information on package inspection techniques, please refer to application note AN-1154:
http://www.infineon.com/technical-info/appnotes/an-1154.pdf

PQFN 2 x 2 Part Marking

LOGO

PART NUMBER
PIN 1

IDENTIFIER ——=

DATE CODE (YW)

LEAD FREE (P)

LOT CODE (LC)

Note: For the most current drawing please refer to website at : www.irf.com/package/
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PQFN 2 x 2 Tape and Reel

Tope Start \
Slot

CCD/KEACO @;%

w W1
8:% Measured At
Access Hole | Hub
N ¢
&9
80‘18 M 5
180 +/-.50 — — 7| 60+/-50
Diameter _ = Hub Dia.

a —

Mesaured At
Hulb
W3

Measured At
‘ Outer Ecdge

FRONT VIEW SIDE VIEW

TABLE 1+ REEL DETAILS

TAPE WIDTH T W1 we W3 PART NO

15 7.90 Min
8 MM |3 % 050 | 841373 [144 Max | {55 yox | 91586-1

12.4+2.0 119 Min L ‘ S 12
12 MM 1S = 050 00 |184 Mox | 5% Wox| 91986-2 | Note: Surface resistivity is > Ix10 but < Ix10 ohm/sq.

4.00£0.10 2.00+0.05
¢ 1.50+0.10
4.00£0.10

5)
= \ @
i | | | | 3
L | S VY BRE
" | 3
o =M
T £Em e-—e4—1—e 1P -fo-—- Nk
< = T : % : 4¢ I @
= \ \ \ \ \ \
= \ \ \ \ \ \
¢ 0.60+0.05
(\1@
©
(@]
+
#
e}
™~
)
N L]
\ 8" MAX \ 8" MAX
8
2.25£0.05 T 2.25£0.05
2l @
NOTE: The Surface Resistivity is 1047 108 OHM/SQ
Note: For the most current drawing please refer to website at : www.irf.com/package/
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6 Qualification Information

Qualification Information

oo . Industrial
Qualification Level (per JEDEC JESDATF) !
Moisture Sensitivity Level PQFN2mmx2 mm MSLL
y (per JEDEC J-STD-020D)!
RoHS Compliant Yes
T Applicable version of JEDEC standard at the time of product release.
Final Datasheet 14 V2.1
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Revision History

Major changes since the last revision

Page or Reference Revision Date |Description of changes
All pages 1.0 |2015-12-03 |e First release data sheet as Provisional.
All page 1.1 2016-09-12 |° Updated d?tasheet with revis.efj package picture and outline drawings.
o Datasheet is released as Provisional.
All pages 12  bois-10-17/° Added Swi"cch Time test data.' .
. Datasheet is released as Provisional.
. Parts tested as Unique datasheet with revised current and all other tests
. Updated ds in New Infineon Template
All pages 13 boi7-08-21[° Added Link for Package Informa?tlon—pages 12,13
. Added IR—PQFN 2x2 Package Picture—page 1
. Datasheet completed as Approved Not Released.
. Datasheet is w/o “Approved Not Released”
All pages 2.0 |2017-10-06|e First release data sheet on Web.
All pages 21 |2018-05-081° Corrected typo on part marking from “100HS121” to “S121” to matched
) actual marking on the devices -pagel2
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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