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EconoPIM™2 module with Trench/Fieldstop IGBT4 and Emitter Controlled 4 diode and NTC

Vces = 1200V
1) . I nom = 75A / loru = 150A

Typical Appearance

BENA Potential Applications
- RIBRIXZ) 25 + Servo drives
. BHES + Motor drives
- FBYP AR « Auxiliary inverters
ki Electrical Features
* Tyjop = 150°C * Tyjop = 150°C
* Veesat W IERERE * Veesat With positive temperature coefficient
° {&- VcEsat e Low Vcesat
o (RFFRIRFE + Low switching losses
LA 451 Mechanical Features
- R R + Standard housing
o BEREAR « Solder contact technology
o HAEAR + Copper base plate
s ERNTCRE . B85 * Integrated NTC temperature sensor
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FP75R12N2T4

IGBT, #7285 / IGBT,Inverter

B AFEE / Maximum Rated Values

infineon

£8R - RERBEE _ oo

Collector-emitter voltage Ty=25°C Vees 1200 v

ELEBERERBR — 050 —q7E°

Continuous DC collector current Te =95°C, Tymax = 175°C lc nom & A

SRR ESIEESBR -

Repetitive peak collector current tp=1ms lorm 150 A

R - X RIEEBE

Gate-emitter peak voltage Vees +-20 v

434E18 / Characteristic Values min. typ. max.

EaER - REREHMBEE lc=75A, Vee = 15V T, = 25°C 185215 | v

Collector-emitter saturation voltage lc=75A,Vee =15V Ty=125°C | Vcesat 2,15 \
lo=75A, Vee = 15V T, = 150°C 2,25 Vv

HAR 50 (B B _ _ _ opo

Gate threshold voltage lc = 2,40 mA, Vce = Vee, Ty = 25°C Veen | 5251580 (6,35 V

Hi AR EB fof -

Gate charge Vee=-15V ... +15V Qo 0,57 e

A EBA A% e BEL _ opo _

Internal gate resistor Ty =25°C Raint 10 Q

MABRR _ _ops _ _ ,

Input capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cies 4,30 nF

REEHER _ _ oro _ _

Reverse transfer capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cres 0,16 nF

SBR-REREILBR - - —oEo

Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C lces 1.0 [ mA

MR- R S AR R R _ _ _ops

Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C loes 100 | nA

FFIB AR B 8] (R R 11 20) lc = 75 A, Ve = 600 V T, = 25°C . 0,11 us

Turn-on delay time, inductive load Vee =215V T, =125°C don 0,12 us
Reon = 1,1 Q T, = 150°C 0,12 us

L F A (R ) lc =75 A, Ve = 600 V T, = 25°C ‘ 0,04 us

Rise time, inductive load Vee=+15V Ty =125°C ’ 0,05 us
Roen = 1,1 Q T, = 150°C 0,05 us

S PTEER B ) (R AE) lc = 75 A, Ve = 600 V T, = 25°C . 0,26 us

Turn-off delay time, inductive load Vee =15V T, =125°C d off 0,35 us
Reoff = 1,1 Q Ty =150°C 0,38 us

T BBt () (BB R AL ER) lc=75A, Vce =600V Ty =25°C t 0,11 us

Fall time, inductive load Vee =15V T,j=125°C f 0,19 us
Reorf = 1,1 Q T,j = 150°C 0,22 us

FERFELEE (BhF) lc=75A,Vce =600V, Ls =40 nH Ty =25°C 7,85 mJ

Turn-on energy loss per pulse Vee =15V, di/dt = 1100 A/ps (Ty; = 150°C) Ty = 125°C Eon 11,5 mJ
Reon =1,1Q T,j=150°C 13,0 mJ

KIIRFEAER (SBOY ) lc = 75 A, Ve = 600 V, Ls = 40 nH T, = 25°C 4,30 mJ

Turn-off energy loss per pulse Ve = £15 V, du/dt = 3500 V/ps (Ty; = 150°C)T,; = 125°C Eofr 7,10 mJ
Reor = 1,1 Q Ty =150°C 8,00 mJ

EREE Vee <15V, Vcc =800V I

SC data Vcemax = Vces -Lsce -di/dt tp <10 ps, Ty;=150°C s¢ 270 A

& - AEHRE A~

Thermal resistance, junction to case B4 IGBT/ per IGBT Rinsc 0.380| KW

AT - BARARM &4 IGBT / per IGBT

Thermal resistance, case to heatsink Apaste = 1 WIM-K) /  Agrease = 1 W/(m-K) Rincr 0,140 KW

EFXRRETEE _ o

Temperature under switching conditions Tyop -40 150 c
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FP75R12N2T4

ZIRE FE 2R / Diode, Inverter
B AFEE / Maximum Rated Values

infineon

REESEESBE U

Repetitive peak reverse voltage Ty =25°C Vram 1200 v

ELIEMERER | 75 A

Continuous DC forward current F

EaESIEESR _

Repetitive peak forward current tp=1ms Gl 150 A

12t-f& VrR=0V,tp=10ms, T,; = 125°C 2t 960 A%s

12t - value Vr=0V,tr=10ms, T,; = 150°C 920 A%s

434E18 / Characteristic Values min. typ. max.

EMEEE IF=75A,Vee =0V Ty =25°C 1,701 215 | V

Forward voltage IF=75A,Vee =0V T,j=125°C VE 1,65 \%
lF=75A,Vee =0V Ty = 150°C 1,65 \%

R ERE S E BT Ir = 75 A, - dir/dt = 1100 Alus (T;=150°C) T, = 25°C 30,0 A

Peak reverse recovery current Vg =600 V Ty =125°C Irm 37,5 A
Vee=-15V Ty =150°C 39,5 A

ke B Ir=75A, - die/dt = 1100 A/ps (T,;=150°C) T,;=25°C 6,65 uC

Recovered charge Vs =600V Ty =125°C Qr 11,5 uC
Vee =-15V T, = 150°C 13,5 uC

REREHFE (Shkoh ) Ir = 75 A, - die/dt = 1100 A/us (T,=150°C) Ty = 25°C 2,40 mJ

Reverse recovery energy Vs =600V Ty =125°C Erec 4,10 mJ
Vee=-15V Ty =150°C 4,75 mJ

& - AAEHRME AN — 4T )

Thermal resistance, junction to case BA=ME / per diode Rinuc 0.555| KW

ST - BIARBERME BANZIRE / per diode

Thermal resistance, case to heatsink Avasie = 1 WIMK) | Agrease = 1 W/(m-K) Rincr 0,150 KW

EFXRSTRE _ o

Temperature under switching conditions Tyop ~40 150 c

— R E BE78S / Diode, Rectifier

B AFEME / Maximum Rated Values

REESKBESE — oo

Repetitive peak reverse voltage Ty=25°C Vraw 1600 v

BAREEHASRER(BERH) —100°

Maximum RMS forward current per chip Te =100°C IFRusm 75 A

BAREREWEHESRER —100°

Maximum RMS current at rectifier output Te=100"C Irvism 100 A

FRBEER t, =10 ms, Ty = 25°C | 600 A

Surge forward current tp = 10 ms, T,; = 150°C FeM 470 A

12t-{& t, =10 ms, T,;=25°C 12t 1800 A%s

12t - value t,=10ms, Ty; = 150°C 1100 A%s

434 {E / Characteristic Values min. typ. max.

EMEBE o 1Ene _

Forward voltage T,;=150°C, Ir=75A Ve 1,15 \%

R a5 _ 4Eqo _

Reverse current T, = 150°C, Vr = 1600 V Ir 1,00 mA

& - SNEHRE A — 4T )

Thermal resistance, junction to case BA=RE / per diode Rinac 0,619 KW

SR - BARSRAME BFN=E / per diode

Thermal resistance, case to heatsink Apaste = 1T WIM-K) /  Agrease = 1 W/(m-K) Rincr 0,161 KW

EFRRESTRE _ 0

Temperature under switching conditions Tyop ~40 150 c
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FP75R12N2T4

IGBT, #l31-%7% 25 / IGBT, Brake-Chopper
B AFEE / Maximum Rated Values

infineon

£BR - REMBE —opo

Collector-emitter voltage Ty=25°C Vees 1200 v

ELEBERERBR — gE® o 47Ee

Continuous DC collector current Te =95°C, Tymax = 175°C lc nom 50 A

EHMESREBRR -

Repetitive peak collector current tp=1ms lorm 100 A

R - RSREESBE

Gate-emitter peak voltage Vees +-20 v

434E18 / Characteristic Values min. typ. max.

EAL - RERIBABE lo=50 A, Vee =15V Ty = 25°C 185215 [ Vv

Collector-emitter saturation voltage lc=50A, Vee =15V Ty=125°C | Vcesat 2,15 \
lc=50 A, Ve = 15V T, = 150°C 2,25 Vv

HAR 50 (B B _ _ _ ope

Gate threshold voltage lc = 1,60 mA, Vce = Vee, Ty = 25°C Veen | 5251580 (6,35 V

4% B8 75r -

Gate charge Vee=-15V ... +15V Qe 0,38 uC

PR B A AR e B — oo _

Internal gate resistor Ty=25°C Roint 4.0 Q

MABRR _ _opo _ _ ,

Input capacitance f=1MHz, Ty =25°C, Vce =25V, Vee =0V Cies 2,80 nF

REZEHER _ _ oro _ _

Reverse transfer capacitance f=1MHz, T,;=25°C,Vce =25V, Vee =0V Cres 0,10 nF

S BR-RERBLBR - - — oro

Collector-emitter cut-off current Vee = 1200V, Vee =0V, Ty = 25°C lces 1.0 | mA

HiR- & SRR BT _ _ _ opo

Gate-emitter leakage current Vee =0V, Vee =20V, Ty = 25°C loes 100 | nA

FF AL IR B 6] (R A S ) lc = 50 A, Ve = 600 V T, = 25°C . 0,07 us

Turn-on delay time, inductive load Vee =215V T, =125°C don 0,07 us
Reon = 15 Q T, = 150°C 0,07 us

L F A (R ) lc = 50 A, Ve = 600 V T, = 25°C ‘ 0,03 us

Rise time, inductive load Vee =15V Ty =125°C ’ 0,04 us
Reon = 15 Q T, = 150°C 0,04 us

SKMFAESR B ) (BB B8 lo =50 A, Ve = 600 V Ty=25C | 0,31 us

Turn-off delay time, inductive load Vee =15V T, =125°C d off 0,39 us
Reoff = 15 Q T,j = 150°C 0,41 us

T BBt () (BB R AL ER) lc =50 A, Vce =600V Ty =25°C t 0,11 us

Fall time, inductive load Vee =15V T,j=125°C f 0,20 us
Reof = 15 Q Ty =150°C 0,23 us

FERFELEE (BhF) lc=50A, Vce =600V, Ls =30 nH T,j=25°C 3,60 mJ

Turn-on energy loss per pulse Vee = £15 V, di/dt = 1400 A/us (Ty; = 150°C) T,; = 125°C Eon 4,80 mJ
Reon =15 Q T,j=150°C 5,10 mJ

KIIRFEAER (SBOY ) lc = 50 A, Ve = 600 V, Ls = 30 nH T, = 25°C 3,00 mJ

Turn-off energy loss per pulse Ve = £15 V, du/dt = 3500 V/ps (Ty; = 150°C)T,; = 125°C Eofr 4,70 mJ
Reoff = 15 Q Ty =150°C 5,40 mJ

EREE Vee <15V, Vcc =800V I

SC data Vcemax = Vces -Lsce -di/dt tp <10 ps, Ty;=150°C se 180 A

& - AEHRE A~

Thermal resistance, junction to case B4 IGBT/ per IGBT Rinsc 0,498 KIW

AT - BARARM & IGBT / per IGBT

Thermal resistance, case to heatsink Apaste = 1 WIM-K) /  Agrease = 1 W/(m-K) Rincr 0,146 KW

EFXRRESTRE _ 0

Temperature under switching conditions Tyop -40 150 c
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FP75R12N2T4

—iRE , H35-37K 85 / Diode, Brake-Chopper
B AFEE / Maximum Rated Values

infineon

REESEESBE _ope

Repetitive peak reverse voltage Ty =25°C Vram 1200 v

ELIEMERER | 25 A

Continuous DC forward current F

FEESIEEBR _

Repetitive peak forward current tp=1ms Gl 50 A

12t-f& VrR=0V,tp=10ms, T,; = 125°C 2t 90,0 A%s

12t - value VrR=0V, tr =10 ms, T,; = 150°C 80,0 A

434E18 / Characteristic Values min. typ. max.

EMEEE IF=25A,Vee =0V Ty =25°C 1,751225| V

Forward voltage IF=25A,Vee=0V T,j=125°C VE 1,75 \%

IF=25A,Vee =0V Ty = 150°C 1,75 \%

REIRE SRR Ir = 25 A, - dir/dt = 1100 A/s (T,=150°C) Ty = 25°C 29,5 A

Peak reverse recovery current Vg =600 V Ty =125°C Irm 33,0 A
Ty =150°C 34,5 A

ke B Ir =25 A, - die/dt = 1100 A/ps (T,;=150°C) T,;=25°C 2,05 uC

Recovered charge Vs =600V Ty =125°C Qr 3,35 uC
Ty = 150°C 4,05 uc

RERERFE (S ) Ir = 25 A, - dir/dt = 1100 A/ps (T,=150°C) Ty = 25°C 0,75 mJ

Reverse recovery energy Vs =600V Ty =125°C Erec 1,25 mJ
Ty =150°C 1,55 mJ

& - AAEHRME N — 4T )

Thermal resistance, junction to case BA=ME / per diode Rinuc 116 | KW

ST - BIARBERME BANZIRE / per diode

Thermal resistance, case to heatsink Avasie = 1 WIMK) | Agrease = 1 W/(m-K) Rincr 0177 KW

EFXRSTRE _ o

Temperature under switching conditions Tyop ~40 150 c

TURE REUABEEPE / NTC-Thermistor

$$1iE{8 / Characteristic Values min. typ. max.

FEBHEE — oo

Rated resistance Thre =25°C Ros 5,00 kQ

R100 fmZ= _ ° -

Deviation of R100 Tnte = 100°C, Rigo = 493 Q ARR | -5 5 %

R E — oo

Power dissipation Trte =25°C P2s 20,0 | mw

E:\Elue Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] Bastso 3375 K

B-fE Rz = Ras exp [Basiso(1/T2 - 1/(298,15 K))] B 3411 K

B-Value 2 25 p 25/80 2 ] 25/80

B-& Rz = Ras exp [Basioo(1/T2 - 1/(298,15 K))] B 3433 K

B-Value 2 25 p 25/100¢ 2 3 25/100

1B4E R A F AR E

Specification according to the valid application note.
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FP75R12N2T4
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R / Module
5N B R _ o
Isolation test voltage RMS, f = 50 Hz, t= 1 min. Viso 2,5 kv
R ELAR M B Cu
Material of module baseplate
PR EBLE 25 HARY% (class 1, IEC 61140) ALO
Internal isolation basic insulation (class 1, IEC 61140) 28
eesBEES i+ ZE#FARES / terminal to heatsink 10,0 mm
Creepage distance % ¥ ZE ¥ F / terminal to terminal
BSE PR W7 E#IARET / terminal to heatsink 7.5 mm
Clearance %% F £ ¥%F / terminal to terminal
X BEEH
Comperative tracking index cTl >200

min. typ. max.
TR IR
Stray inductance module Lsce 35 nH
ERB|I LB, K F- DA _ opo A~ : Rec-ee 4,00
Module lead resistance, terminals - chip To =25°C, ®AMFFK / per switch Raacc 3,00 mQ
HERE .
Storage temperature Tsig -40 125 c
BRT R R 8844 M5 RIZHR 140 51 F A 17 2 v | 300 6.00 | Nm
Mounting torque for modul mounting Screw M5 - Mounting according to valid application note ’ ’
B8
Weight G 180 9

Dieses Produkt ist fir die Antriebsapplikationen und unterbrechungsfreie Stromversorgungen entwickelt worden. Eine Verwendung in
weiteren Anwendungen ist vom Benutzer eigenverantwortlich zu prifen.
This product has been developed for drives and uninterruptible power supplies (UPS) applications. The utilization in further applications
needs to be proven by the user on one’s own responsibility.
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FP75R12N2T4

A IGBT, ¥R (#H)

output characteristic IGBT,Inverter (typical)

W IGBT, #%8s (#AH)

infineon

output characteristic IGBT,Inverter (typical)

|c =f (VCE) |c =f (VCE)
Vee=15V Ty =150°C
150 ‘ ‘ — 150 —— —
/ /
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transfer characteristic IGBT,Inverter (typical) switching losses IGBT,Inverter (typical)
le =f(Vee) Eon = f (Ic), Eot = f (Ic)
VCE =20V VGE =+15 V, Reon =1.1 Q, RGoff= 1.1 Q, VCE =600V
150 ‘ ‘ 77 50 ‘ ‘
— Ty=25C / —— Eon, Tyj= 125°C
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FP75R12N2T4
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FFXRMFE IGBT, HEEE (HAH)
switching losses IGBT,Inverter (typical)
Eon = f (Ra), Eot = f (Rg)

Vee =#15V, Ic =75 A, Vce = 600 V

20
— Eon, Tyj=125°C
== = Eon, ij =150°C
18 || === Eon, Ty =125°C
------ Eor, Ty = 150°C
16 "
—
—
//// | —
12
—
;‘
E 10
L
8 .......................
6
4
2
0
0 2 4 6 10 12
Re [Q]

??7 IGBT, ¥%gs ( BH)

switching times IGBT,Inverter (typical)

taon = f (Ic), taorr = f (Ic), t- = f (Ic), tr = f (Ic)

Vee = £15 V, Reon = 1.1 Q, Reort = 1.1 Q, Vce =600 V, Ty; = 150°C

1
tdon 1
— — tqoff |]
A -—t |
N - te
~— a
— ,/’ -
2 o1 ~
+ 7~
e
P
//
///
//
7
,/
//
//
0,01
0 25 50 75 100 125 150
Ic [A]
Datasheet

RASHABER IGBT, #3EE8
transient thermal impedance IGBT,Inverter
Zinc = T (1)

Zunsc : IGBT |

o
i

ZJc [K/W]

i: 1 2 3 4
r[K/W]: 0,0254 0,0888 0,233 0,0328
T[s]: 0,0007 0,0167 0,06 1,172

001 I A
0,001 0,01 0,1 1
t[s]

RfR&Z£I#EKX IGBT, ¥ ( RBSOA)

reverse bias safe operating area IGBT,Inverter (RBSOA)
|c =f (VCE)

Vee =215V, Reorr = 1.1 Q, Ty; = 150°C

180 :

lc, Modul
165 H{— —lo. Chip

150 \

135

120

105

Ic [A]
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60

45

|

|

90 \
|

|

|
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30

15

0 200 400 600 800 1000 1200
Vee [V]

1400
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FP75R12N2T4 infineon

7?7 IGBT, ¥3cgs (HaH) EamESYE —RE YT (HBH)
switching times IGBT,Inverter (typical) forward characteristic of Diode, Inverter (typical)
taon = f (Ro), taot = f (Ra), tr = f (Re), tr = f (Ro) Ir =f(VF)
Vee =#15V, lc =75 A, Vce =600 V, Ty; = 150°C
1 — 150 T 7
| tdon — Tvl =25°C /
| — — taor — —T;=125°C f
1| p— 135 |{——— Ty=150°C /
|- /
I B E——— /
— == - 120 //
______ I A S S A AU FOU SO 105
I—
— 90
2 01 < 75 Y
B 4
= ——“"'_-—_———_—- 60 l/
o Y/
e /
4
45 Y
Y4
4
30 7/
Y/,
/;/
.
15 =
4
-ﬁ"/,///
0,01 0
o 1. 2 3 4 5 6 7 8 9 10 11 0,0 0,2 04 06 0,8 1,0 1,2 14 16 18 2,0 22 24
Rs [0] Ve V]
FERBIFE —IRE SR (AR FEREBIFE —IRE SR (AR
switching losses Diode, Inverter (typical) switching losses Diode, Inverter (typical)
Erec =f (IF) Erec =f (RG)
Reon = 1.1 Q, Vce = 600 V Ir=75A, Vce =600 V
8,0 ! ! 8,0 ‘ ‘
—— Erec, Tyj=125°C —— Eree, Tyy=125°C
— = Erec, Tyj = 150°C — — Erec, Tyy = 150°C
7,0 7,0
6,0 6,0
50 =T ] 5,0
-7 L T ———
-~ L T ——— -
E 40 ~ E 40 e
L / L [
/
3,0 / 3,0
/
/
/
2,0 7/ 2,0
1,0 1,0
0,0 0,0
0 25 50 75 100 125 150 0 2 6 10 12
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FP75R12N2T4

EmRESE ZRE BREE (HE)

(infineon

forward characteristic of Diode, Rectifier (typical)

RSN —RE YT
transient thermal impedance Diode, Inverter
Zinc =1 (1) Ir = (Vi)
1 T 150 I
Zinsc : Diode | —— Ty=25°C
— — Ty=150°C !
135 /
—TT T l
// /
120 {
/
/
105 /
I
/
90
g _ / /
X 0,1 < 75 /
Q L /
N / /l /
/ 60
30
i: 1 2 3 4 || /
r[KW]: 0,0412 0,255 0,226 0,0328 15 /
tfsk ~ 0,00101 0,0207 0,0719 1,01
O IO 1 _7
0,01 ; ; 0
0,001 0,01 0,1 1 10 00 02 04 06 08 10 12 14 16 18 20
Ve [V]

t[s]

WS IGBT, HI3h-5KeER (M)

BRSIABEH IGBT, #I35-3K 85

transient thermal impedance IGBT, Brake-Chopper

output characteristic IGBT, Brake-Chopper (typical)
Ic =1 (Vce) Zinc = T (1)
Vee=15V
100 T U 1 T T TTTT
— Tyj=25°C /g Zinic - |GBT|
— —Ty=125°C /
90 {--- T4=150°C Vava
/ I
/ "
80 Yas
/
70 /1t
//
60 7,
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o %0 /) 5 0,1
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40 /r
% -
/
30 V4
/
4
4
20
/ /
i 1 2 3 4 [ [1]
10 fK/W]: 0,0406 0,18  0,2502 0,0272
/ tlsl: ~ 0,00106 0,0204 0,061 0,786
0 ,/ 0,01 | HHHH | HHHH [ 1]
00 05 10 15 20 25 30 35 40 0,001 0,01 0,1 1 10
Vee [V] t[s]
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FP75R12N2T4

E@fRESE ZRE , H3-HKes (H#2E)

forward characteristic of Diode, Brake-Chopper (typical)

|F =f (VF)

50

BASAMET —IRE | Bl3h-HKER

Zingc = f (1)

45 |

— T,=25C
— —T,=125°C
——— T,/ =150°C

//

40

1/

35

/

30

25

\\

IF [A]

20

Zthic [K/W]

15

10

//

/7

0
0,0

0,5

1,0

FUBERBAHBE BERY

NTC-Thermistor-temperature characteristic (typical)

R=f(T)

100000

1
Ve [V]

2,0 2,5

=

10000

RIQ]

1000

100

Datasheet
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(infineon

transient thermal impedance Diode, Brake-Chopper

10 -

Ziic : Diode i

0,1

i: 1
r[K/W]: 0,13
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IMPORTANT NOTICE

The information given in this document shall in no event be regarded as a guarantee of conditions or characteristics
(“Beschaffenheitsgarantie”). With respect to any examples, hints or any typical values stated herein and/or any information regarding the
application of the product, Infineon Technologies hereby disclaims any and all warranties and liabilities of any kind, including without
limitation warranties of non-infringement of intellectual property rights of any third party.

In addition, any information given in this document is subject to customer’s compliance with its obligations stated in this document and any
applicable legal requirements, norms and standards concerning customer’s products and any use of the product of Infineon Technologies
in customer’s applications.

The data contained in this document is exclusively intended for technically trained staff. It is the responsibility of customer’s technical
departments to evaluate the suitability of the product for the intended application and the completeness of the product information given in
this document with respect to such application.

For further information on the product, technology, delivery terms and conditions and prices please contact your nearest Infineon
Technologies office (www.infineon.com).
WARNINGS

Due to technical requirements products may contain dangerous substances. For information on the types in question please contact your
nearest Infineon Technologies office.

Except as otherwise explicitly approved by Infineon Technologies in a written document signed by authorized representatives of Infineon
Technologies, Infineon Technologies’ products may not be used in any applications where a failure of the product or any consequences of
the use thereof can reasonably be expected to result in personal injury.
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