TREX™” TRM156A2S3
EXIES I IPM Datasheet Rev1.0

et

TRM156A253 22—k 600V/15A LS EEIRER, WE TIRIREDEMZELER 1GBT A FRD,NMER T B2
—#% BSD, T HAH PCB i&it. WEMERUSEEHE VOT AR TR MR SIS, SRR, 88 U
VLO REEMRIP, CIN SRR, WBRP. FHBES 3.3V, 5VAl 15V BEET,

Description

TRM156A2S3 is a 600V/15A three-phase full bridge intelligent power module with built-in low power loss trench gate
field-stop IGBT and FRD, The bootstrap diode BSD is integrated inside, which simplifies PCB design. The internal
integrated temperature output VOT function is used to detect the temperature inside the module. The module
integrates multiple protection functions, including UVLO under voltage protection and CIN over current protection.
The compatible with 3.3V, 5V, and 15V logic input.

FEFR: RZF3:
®  600V/15A = B2 REThERIEIR o T RAES N IREN
o NEMIGFEAEM-7E LR IGBT o T fAARZESM2E
o  THiB IGBT &TRiAH o NEEINHAR
o  WEWRMEMEEREIE BSD ° M
o VorZMRERSY
® FRA 3.3V, 5V 15V BEETF APPLICATION
o UVLO RIEMRE, SRR, shafmi ® Inverter air-conditioning compressor drive
o & RoHS 2.0 ® Industrial servo converter
® Low power inverter's fan and water pump
MAIN FUNCTION AND RATING o Motor driver
®  600V/15A three-phase full bridge intelligent
power module
®  Built-in Lower power loss trench gate field- “I””” l//
stop IGBT \H\ ; :
N-side IGBT open emitter
Built-in bootstrap diode with current limiting /
resistor
Vor linear temperature output
Compatible with 3.3V, 5V, and 15V logic input
UvLO u.ndervoltage protection, short‘cwcwt %a‘”z%/Package: DIP24
protection, over temperature protection
® Compliant with RoHS 2.0
iJ%R{5E PART ORDING TABLE
TERER FEEmB R HEwRN P T E BEAR
Booking information Product name Package Halogen Free Packing
TRM156A2S3 TRM156A2S3 DIP24 =z Yes %% Tube
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TREX7 TRM156A2S3

EXIES I IPM Datasheet Rev1.0
RSB E R B R/ E FHi5 BE

Internal Equivalent Circuit/Pin Configuration

Vurs(2) At{a_r ﬂ P24) NC 2
ues) [ 2 f vurs

:

Vvrs(3) E
Vwrs(4) ﬁ | VWFB
Ur(5) i ‘:§ V(22) P H * ] vwrB
Vr(6)
=1 wp
We(7) QK U 3 e [ wvp
Vea(8) w1 H: 71 we
Vne(9) [ s ] vP1
Un(10) Ly % v H 2 [s 1 wne
Vn(11) NU(20) ECH
[ ] wN
Wn(12)
g % w 2 [ ] wN
Vm(13) e NV(19) H: 13 ]| VN1
Fo(14) [ ] FO
CIN(15) Qﬁ NU [C20 | [ 15 ] CIN
Vnc(16) NW(18) N [ [ ] VNC
or NwW [ | [ v ]| voT
Vor(17) m
1. REREMER 2: 5IMEXE
Figl: Internal Equivalent Circuit Fig2: Pin Configuration
EMIZE X /Pin Descriptions
EWES j=1E ERHA
Pin Number Pin Name Pin Description
Tk
1 NC .
No connection
U #LBRm R IRmRTF
2 Vurs .
U-phase upper arm drive power supply
V B LB REhEBRmT
3 Ve .
V-phase upper arm drive power supply
W B EERE)BIRHT
4 Vwrs .
W-phase upper arm drive power supply
5 U U #HLEESIESHAGRT
’ U-phase upper arm control signal input
6 v V HELEEBEHESRARF
v V-phase upper arm control signal input
. W W HLEEEFIE SRR
’ W-phase upper arm control signal input
[TRENFREERAE
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TREX7 TRM156A2S3

EiXI*#5In IPM Datasheet Rev1.0
1 BRI T
8 Vp1 .
Drive power supply
=HIEBR GND inF
9 Ve
Control power supply ground
10 U U BTEEFIESHAGF
§ U-phase lower arm control signal input
1 v V HTBIEESRARF
§ V-phase lower arm control signal input
W HTEEFIE SRR
12 Wi
W-phase lower arm control signal input
1 BB R
13 Vi1 .
Drive power supply
P& U
14 Fo
Fault output
15 o KRS RIP % & BB IR M T
Short current protection input
=HIEBJR GND T
16 Ve
Control power supply ground
A T T
17 Vor .
Temperature detection output
W T8 IGBT 25 thinF
18 NW _
W-phase lower arm IGBT emitter output
1 NV V 8T8 IGBT & kinF
V-phase lower arm IGBT emitter output
20 \U U T8 IGBT AHRkinF
U-phase lower arm IGBT emitter output
W AR T
21 W
W-phase output
V 8% s F
22 v
V-phase output
U #B%itimF
23 v
U-phase output
WERE RN T
24 P
Inverter DC input
Tkt
25 NC _
No connection
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TREX” TRM156A2S3
EXIFSm IPM Datasheet Rev1.0
BRATEME (T=25°C, BRIEFZKi5HER)

Absolute Maximum Ratings (Tj= 25°C, unless otherwise noted)

WL ER 5 /Inverter Part

TS S % BEE i
Symbol Parameter Condition Ratings Unit
BIRBE RZAFP-NU, NV, NWZ[g]
Ve 450 Vv
Supply voltage Applied between P-NU, NV, NW
BEBE (B8RMF) RZEFP-NU, NV, NWZIg]
Vcc (Surge) 500 Vv
Supply voltage(surge) Applied between P-NU, NV, NW
EBIR-L5RIBIBE
Vces 600 Vv
Collector-emitter voltage
EBIRER Tc=25°C (&F1)
+Ic 15 A
Each IGBT collector current {Notel)

iR (&M
SRR (I2(8) Te=25°C, BRAEEITF1ms

e Each IGBT collector current 30 A
Tc=25°C, lessthan 1ms

(peak)
S BIRINFE Tc=25°C, ®E&@A

Pc 74 w
Collector power loss T=25°C, single chip
& (FE2)

Ti -30~+150 °C
Junction temperature (Note 2)

&1 1. BEMEABRRRTE R,

Note 1: Pulse width and period are limited due to junction temperature.

BE 2! IPM APHEFFRATEL RN 150°C(@KREMRE Tc<125°C), B, ATHER IPMIZITRE, &RNIEET
Tj(ave)<125°C (@FHEEE Tc<100°C),

Note 2: The maximum rated junction temperature of the IGBT is 150°C(@Tc<125°C).To ensure the safe operation of

IPM, the junction temperature should be limited to Tj(ave)<125°C (@Tc<100°C).
FEHIEB 4> /Control(Protection)Part

®s e ESis TEE B
Symbol Parameter Condition Ratings Unit
BRI BIRBE RZAFVure-U, Vwre-V, Vwre-WZ 8]
A 20 Vv
P-side control supply voltage| Applied between Vure-U, Vre-V, Vwrs-W
EHIBRBE Rz FVp1-UncFIVN1-Vnc Z 8]
Vo 20 Vv
Control supply voltage Applied between Vp1-Vnc, Vni-Vnc
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TREX7 TRM156A2S3

EER =N IPM Datasheet Rev1.0
RWANESBE N FH a:uP,VP,WP,UN,VN,WN'VNCZ[EH
Vin -0.5~\p+0.5 \"
Input voltage Applied between UpVeWp,Un,Vn,Wn-Vnc
st B E RZFEFFo -VncZiEl
Vro _ -0.5~Vp+0.5 v
Fault output supply voltage | Applied between Fo-Vic
PR A Y BRI Folm FENBRE
Iro 10 mA
Fault output current Sink current at Fo terminal
AR i A N FE TR BZAFCIN-Vnc Z 8]
Ve Current sensing input Applied between CIN-Vnc -0.5~Vp+0.5 v
voltage
#4:/Total System
§s ¥ M BEE B
Symbol Parameter Condition Ratings Unit

BRI EREERS (EE | Vo=V =13.5~16.5V,T=125°C,

PEEH) TEE BYE/hF2us
VCC(PROT) Se[f-protection su pp[y Vo=Vpe = 135-165V, inverter part 400 Vv
voltage limit (Short circuit Tj= 125°C, Non-repetitive, less than
protection capability) 2us
EEIERE
Tc Module case operation -30~+100 °C
temperature
1ERE
Tste -40~+125 °C

Storage temperature

6OHZAC 14356 FE BRI AR 2 )
HSTE ? 8 .

Viso _ 60HZ, AC1min, between connected 1500 Vrms
Isolation voltage . .
all pins and heat-sink plate

BEMGBTEA
Ren-o0 S REISN AR 1Y °C/wW
Per IGBT part

Junction to case thermal
. BFRDIGH
Rin(j-oF resistance 2.34 °C/W
Per FRD part

[T RERFSHFERLQE
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TREX™” TRM156A2S3
EXIES I IPM Datasheet Rev1.0

o TC Mk 55 /Tc Measurement Point

HIRF

A8 A HHAAAAARAA

<
o
3 o] TOREMLE

3: Fom TC M=

Fig 3: Tc measurement point
BSHHE: (Tj=25°C, BRIESFERIHEA)
Electrical Characteristics: (Tj=25°C, unless otherwise noted)
WL ERS /Inverter Part

s mAe & =/ME | HEME | RAHE i
Symbol Parameter Condition Min. Typ. Max. Unit
Vo =Vpe=15V
s AT - 1.7 2.1 Vv
E B S & FREIEHBE Vin= 5V, Ic=15A, T;= 25°C
Ve (sat) Collector-emitter
. Vb =Vps =15V
saturation voltage 20 y
Vin=5V, Ic =15A, T=125°C
=-
FWD ERSEEE V=0V, lc=15A,T,=25°C
Ve 1.4 1.7 Vv
FWD forward voltage
BVEEE 650 v
BV BV voltage Vec=Ves=15V, Ic =1mA
tow Ve = 400V, Vo = Vos = 15V, 130 ns
tcon) Ic=15A, Vin=0V~5V, 180 ns
ol A3
torr ;:F%Ej@ (fﬂ * 3 inductive loading 990 ns
switching time (Note 3)
teorp 140 ns
ter 170 ns
T £ B N= Z5
%%*&IU&%‘M&/& EE/HL VCE: VCES, Tj: 25°C 1 mA
lees Collector-emitter cut-off 10 A
current Vee= Vees, Ti= 125°C m
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TREX”
E XI5 il

TRM156A2S3

IPM Datasheet Rev1.0

&iE 30 ton M torr BIEIRED Ic WEERERRE, tcon F tcorn 2 IGBT HERRNILATEIRIENFR M THFXE
B, BRIESE A XIEE X,

Note 3: ton and torr include the internal transmission delay time of the driver IC, tcon) and tcorr are the switching

times of the IGBT itself under the internal given gate driving conditions. Please refer to switching time definition for

details.

FXBda)iE X /Switching Time Definition

C&¥_____

tc(off)

<« 3
< »

trr
VIN
/'y
Irr
\ 4
Vce 90%
,
Ic 0% < 10% 10%
ot b
! b i ! b
[« el > > ! tdioff
;: ton > tclon) < »
ton=td(on)+tr

4: FFXRBSBEENX

Fig 4: Switching Time Definition

EHIES (Tji=25°C, BRIEFFZILEA)

Control (Protection) Part (Tj=25°C, unless otherwise noted)

toff
toff=td(off)+f

s mA E3ad =/ME RAHE | B
Symbol Parameter Condition Min. Max. | Unit
VoE#S IR Vb =15V, Vin = 0V, Vp1-Vnc
Ip . 16 | mA
Quiescent Vpocurrent Vo =15V, Vin =5V, Vp1-Vnc
VosEE SR Vpe = 15V, Vin = OV, Vure-U, Vvre-V, Vwrs -W
Ips . 0.1 mA
Quiescent Vpscurrent Voe = 15V, Vin=5V, Vurs-U, Vvrs-V, Vwrs -W
MNEER Vin=5V
In 1.5 mA
Input current
v BRI R7 A3 Up/Ve/We/Un/Vn/Wn-Vnc 2 18] 3 v
n N - Z|8
e ON threshold voltage FIRTREENT N TN ENG
Applied between Up/Ve/Wp/Un/Vn/Wn- Vnc
KETEEBE
Vin(off) 0.8 Vv
OFF threshold voltage
M % BB
UVt . 10.5 12.5 Vv
e R FE (AP Trip levell
RRE =
- M
UVor Control supply under- 11.0 13.0 v
] Reset level(L)
voltage protection — -
= M fidh % B8
UVbst . 9.5 11.5 Vv
Trip level(H)
[TARENFESHEERAE
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TREX” TRM156A2S3
EiXI*#5In IPM Datasheet Rev1.0
=S (BT
UVber 10.5 11.5 12.5 Vv
Reset level(H)
v ML B E Vsc =0V, Foi@id 10KEBpE_EHI Z=5Y 47 v
0 .
o Fault output voltage Vsc =0V, Fo pulled up to 5V by 10KQ
v ML B E Vsc =1V, Foi@id 10KERBE LRI Z=5V 03 v
o Fault output voltage Vsc =1V, Fo pulled up to 5V by 10KQ '
TREPMAEE Vo=15V
Vsc (re) T 0.455 | 0.480 | 0.505 | V
Short circuit trip level
v mE Tc=25°C 1.1
o Temperature Output Tc=90°C 2.54 2,77 291
WG S IR E Vin=0V&5V
Trun . . 350 ns
Input filter time
P AR B
Tro Fault output pulse 60 us
width
CIN HNESIERETE
Ten . . . 700 ns
CIN signal filter time
WVICRE fit & mE
OT: | BRFEE " - 115 | 125 | 135 | °C
LvIC Trip level
Over temperature -
] temperature EMLEE
OTrh protection ) ) 105 115 125 °C
Hysteresis of trip-reset
Ve EABE IF=10mA, Tc=25°C 2.6 Vv
R BQETEE[;Hl iti (BREER=RE) 150 180 210 | ohm
> UI.t-m miting (Included in bootstrap Diode)
resistance
70 16
15
€0 pd 13 /
// 13
>0 7 1 /
/
pd 10 /
< 40 » < 9 //’
£ / E 8 »
= 30 / = 7 /
/| 6 )
20 / > Y
4
/| 2 7
10 / 2
0o o ———~
01234567 8 9101112131415 0 0.5 1 1.5 2 2.5 3 35
VE[V] VE[V]

5. BE_LER T

Fig5: bootstrap diode characteristic curve
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TREX” TRM156A2S3
EER =N IPM Datasheet Rev1.0
Vor i th B1%%/Vor Output Curve
4.5 MAX
TYPE
4
MIN
3.5
= 3
H
plz2
o
s 2.5
2
15
60 70 80 90 100 110 120 130 140 150
—MAX  —TYPE MIN
6: LVIC RE-Vor e
Figb: LVIC temperature-Vor output characteristics
#FEF TE%F/Recommended Operation Conditions
&S S| & =IME | HBE | &RKE BAfi
Symbol Parameter Parameter Min. Min. Max Unit
B E RBZFFP-NU/NV/NWZ 8]
Vee 0 300 400 v
Supply voltage Applied between P-NU/NV/NW
EHIBREE
5 Rz FVe1-VncZ 8]
) Control supply ] 13.5 15 16.5 v
Applied between Vp1- Vnc
voltage
B R e g‘ifﬁla:VUFB—U/VVFB—V/VWFB-W
B
Vs Top side supply . 13.5 15 18.5 v
Applied between Vyrs-U/Vvre-
voltage
V/Vwre-W
N EHBRAXRZ, Tc<100°C
SEXEE] . .
Tdead . For each input signal, Tc< 1 us
Dead time
100°C
[T RENFSHEERAE
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TREX” TRM156A2S3

EiXI*#5In IPM Datasheet Rev1.0
EHIERRSUR
AVp/AVos | Control supply -1 1 V/us
variation
PWM #RiZ -20°C<Tc<+100°C
fowm 20 kHz

PWM input frequency | -20°C<Tj<+125°C

RNBINESHREE

o ) ON 0.7 us
PWM(ON/OFF)| Minimum input pulse
width OFF 0.7 us
o Between Vnc-NU, NV, NW
Vne Vnc variation . ) -5 5 v
{(including surge)

&R

Tj -20 125 °C

Junction temperature

W41 /Mechanical Characteristics And Ratings

S 4 s/ME | HBH | &RKE BAfi
Parameter Conditions Min. Typ. Max. Unit
REHE

) 1BLETR~F: M3
Mounting ) 0.59 0.69 0.78 N-m
Mounting screw: M3
torque

S TEE
HITPE (&354)

Heat-sink -50 +100 um
(Note4)
flatness

B8
Weight

B4 HRBO TEENUEMENT

Note4: Measurement positions of heat radiation part flatness are as below

AR AAAARAARARA

©)

[
[
[
[
=]
=]
=]
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TREX” TRM156A2S3
BEiX*ES IPM Datasheet Rev1.0

R FA#5R Application Guide
REfRIF/Under-Voltage Protection

BAES

)

RIPFBERIRZS

UVbr

[
—

FLJRER R

it EAR

Y
.

BER IS S

.
P

T RERPNEE (EMD
Fig7:Under-voltage protection timing charts (Low-side)
al: BREELA: BELAIRERER, ETT— M REESHAITIIZERIEBMET,
al: Power supply voltage rise: when the voltage exceeds the under voltage reset level, the circuit works in normal
before the next under voltage signal is executed.
a2: IE®IETT: IGBT FEHINEE M.
a2: Normal operation: IGBT ON and outputs current.
a3: REKMER(UVot)o
a3: VD level drops to under voltage trip level (UVor).
ad: FERAZRMARES, IGBT &2 KHRS,
a4: AllN-side IGBTs turn OFF regardless of control input condition.
a5: HIERILFE.
a5: Fooutputs operation starts.
a6: REME(UVor)o
a6: VD level reaches UVor.
a7: I[EBE1T: IGBT SEHME A H BT,
a7: Normal operation: IGBT ON and carrying current.

WAES 55

FRIPFBEBRE— 55
21l B

UVbBr

1
1
1
|
i
i
!
T
]
__________ I N,
]
1
1
i
i

o
=

IR ' ¥b2
: ’\/\
iR y
T (TR E S i)
WSS %

B 8: RERIPHEFE (FM)
Fig 8: Under-voltage protection timing charts (High-side)
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TREX™” TRM156A2S3
EXIES I IPM Datasheet Rev1.0

bl: BIREBELFA: HZEELAIREMRER, EFT—TREESKHIITIAZEBRBMET.
bl.: Controlsupply voltage VDBrises: after the voltage reaches under voltage reset level UVpsr, IGBT turns on by the

next ON signal(L—H).

b2: [EBEBTT: IGBT FBHNH.

b2: Normal operation: IGBT ON and outputs current.
b3: KRIEKM (UVoet)o

b3: VDB level drops to under voltage trip level (UVoe).
bd: FERARHAIES, IGBT #BRFRS.

b4: IGBT of the correspond phase only turns OFF regardless of the input signal, but there is no FO signal output.
b5: RIEME (UVoer)o

b5: VDB level reaches UVog..

b6 : [EEIETT: IGBT SEHME A EH BT,

b6: Normal operation: IGBT ON and outputs current.
XZi&££37/Short Circuit Protection

(e

P
c6 cl

P

EESENGE S

B 21

ERIPEBERDS

dl
IGBTHIR-% SiHialeh J A %

iR

73 it BERR R R [

WSS
o | Rewi R

9: RERERFIFNEE
Fig9: Short circuit protection timing charts

cl: IERIETT: IGBT S@HMN-

cl: Normal operation: IGBT ON and carrying current.

€2 : FEIREMAM(Cin FERR %K),

c2: Short circuit current detection (SC trigger).

c3: FRAE Nl IGBT AR 45 X o

c3: AllN-side IGBT" s gates are hard interrupted.

c4: FE Nl IGBT #KH,

c4: all N-side IGBTs turn OFF.

c5: HERHEMEL —MEEMNRERES (tFo=60us),

[T ARERNFSHEERAE
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TREX™” TRM156A2S3
EXIES I IPM Datasheet Rev1.0

c5: The fault output pin outputs a fixed pulse width signal(tFo=60us).
c6: AN “L” :IGBT %@,

c6: Input “L” :IGBT OFF.

c7: WA “H” :IGBT FFi&, BRI RLARE], IGBT MARKITRT.

c7: Input= “H” :IGBT ON,in case of the Fo signal works, the IGBT still OFF.
c8: IEETIIE: IGBT 8, HHER,

c8: Normal operation: IGBT conduction, output current.

R LRI (N ) /Over Temperature Protection(N-side, Detecting LVIC temperature)

el
P

fEMEHIENG S

P

1
i
| B 214
RIPRBRE :
| 5 1
| Sy s |
LVICE ; il “ i OTt-OTth E E N
v E v
:
i :
: % i
W M \
d4
.

10: RFEFHREFE
Figl0: Over Temperature protection timing charts
dl: IEEIfE: IGBT FFil, HHEBR,
d1: Normal operation: IGBT ON and outputs current.
d2: WIC RE@BSTRFRIFHA R (0T,
d2: LVIC temperature exceeds over temperature trip level (OTt).
d3: BICRANTAES, FE N Ml IGBT XK.
d3: All N-side IGBTs turn OFF in spite of control input condition.
d4: Folitis/) 60us IEES, ERHEE, Fo2FEmEMERES.
d4: Fo outputs for tFo=minimum 60us, but output is extended during LVIC temperature keeps over OTt.
d5: WIC REREITRFEIFEMIKT,
d5: LVIC temperature drops to over temperature reset level.
d6: EEIfE: Y TF—IMHBESEIRE, IGBT EEFE,
d6: Normal operation: IGBT turns on by next ON signal (L—H).

[T ARERNFSHEERAE
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TREX7 TRM156A2S3

EXIES I IPM Datasheet Rev1.0
i\ /5 B IEO B/ Input/Output Interface Circuit
5V line
IPM
10kQ UP,VP,WP,UN,VN,WN
{7 @
MCU ’ :::::::J Fo | |3.3ka (m/va)
I o— e (i)

11: MCU WIN/fidiiEsemns (HE)

Figll: MCU I/O Interface Circuit (Recommended)
%71 5 FHEBEAEGR RCIBEAEMNERIVAT A RGN PWM 151750 PCB #5481,
Note 5: The RC coupling (parts shown in the dotted line) at each input depends on user’ s PWM control strategy and
the wiring impedance of the printed circuit board.
#E 6 ITRIMATERIRAEIES 3.3KQMN THIEM, Fit, HIMERKEEN, HIRTERAGRF LENTHESERE (B
Rz B =% B ERENER) .
Note 6: The DIPIPM signalinput section integrates a 3.3kQ(min) pull-down resistor. Therefore, when using an external

filtering.
TiEBPAEL/Wiring Around The Shunt Resistor

NU,NV,NWRY ¢t i S04 B i

IPM /

ERWOXER Y R (0SS B PR AR A )

NU /
fE10uH LA
N1
NV p—O
Ve
R ; B
NW MVl 2 55 5% BB BE i 1 18] 3% 26 Rl BEX2

12: BREBEELTIEEM
Figl2: Recommended Wiring Around The Shunt Resistor

[T ARERNFSHEERAE
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TREX” TRM156A2S3
EXIES I IPM Datasheet Rev1.0

BRI F BB ER ]/ Typical Application Circuit

Nl

c1 D1 C2 VUFB(2) e
I I, nlf
U(23
l CJVVFB(3)
+x
Z%Z q ) VwrB(4)
S LI
'y ﬁ
I
= A ur(s) [\/’ A V(22) ,/ /hA
HVIC ° Y I
VpP(6)
e Wr(7)
== = _,Ki A
. VP1(8) Py W(21) D,
1
c2
I VNc(9)
I +
s TJI7
UN(10) L
R2 < A NUQo)L
MCU VN(11)
_ Iw»«(u)
—r L L hd
v _,(.1 A NV(19)
PN ) . O
+— LvVIC
Vot(17)
vy
v _,Ki A NW(18)
15V Vo LVn1(13) D)
tx _I ¢
c1l D1 ] C2 \jﬂc(lG)
/LCIN(IS)
[ ® b
%C4 Rl |;|Shuntresistor
- A N1
13: FRBI B
Fig13: Typical Application Circuit
[TARENFESHEERAE
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TREX™” TRM156A2S3
EXIES I IPM Datasheet Rev1.0

#7E/Note

1LENESHIMIIEMTT N1 L8 R0k,

1.Itis recommended to connect control GND and power GND at only a point N1 (near the terminal of shunt resistor).
2B, BINTEE—HEIRS M Stz EHEE 18V/1W NIREE.

2.1t is recommended to insert a Zener diode D1(18V/1W) between each pair of control supply terminals to prevent

surge destruction.

3. BFLERRIER, BT P/N1 inFZEE I— N EAHES C3. BABE—MTE 0.1~0.22uF, BEEFNELRER,
3.To prevent surge destruction, the wiring between the smoothing capacitor and the P, N1 terminals should be as
short as possible. Generally a 0.1-0.22uF snubber capacitor C3 between the P-N1 terminals is recommended.

4.R1, C4 B RC IEH23 /B ILRIFEBERINEE ,, BICAREH. REMRE, IRBENBEH R1C4, £ SC BRI 2us AXHT,
(—R(EH 1.5us~2ps)SC XY EIfEEL A RARMAR, FitABEXNEFRFHITI DI,

4.R1, C4 of RC filter for preventing protection circuit malfunction is recommended to select tight tolerance, temp-
compensated type. The time constant R1C4 should be set so that SC current is shut down within 2us. (1.5us~2us is
general value.) SC interrupting time might vary with the wiring pattern, so the enough evaluation on the real system
is necessary.

5. 8B51EFH, AB,C MR REE,

5.To prevent malfunction, the wiring of A, B, C should be as short as possible.

6.CIN 5 |HIBYIS R BB R AI%TE D ML, NU, NV, NW 35F R 555 B8 BB FRE

6.The point D at which the wiring to CIN filter is divided should be near the terminal of shunt resistor. NU, NV, NW
terminals should be connected at near NU, NV, NW terminals.

1B BANRAREFLARFRE, (CIURE. MY RIFNEMAEE;C2:0.22u-2uF, BE. MR, BERRERFE RIFNE
&E, )

7.All capacitors should be mounted as close to the terminals as possible. (C1: good temperature, frequency
characteristic electrolytic type and €2:0.22u-2uF, good temperature, frequency and DC bias characteristic ceramic
type are recommended.)

BRI ARNIBE— M/ 3.3kQ THIBFE, A TRALHKE, SMRANNERERRIEEE. FH8 RCISKEBHREY, RMFIE
RNESETHTEBNEERE,

8.There is a minimum 3.3kQ pull-down resistor in the input circuit of IPM. To prevent malfunction, the wiring of each
input should be as short as possible. When using RC coupling circuit, make sure the input signal level meet the turn-
on and turn-off threshold voltage.

9.Fo Wit AFFRR. ERZIEI— B EHuE MCU SEHIBIR (5140 5V,15V), fF IFo A% 1mA, (IFO HiTHIEIREE
BRI LI EB PR ATUHERfhiT, 1ERIEI SV ER T, BIER 5kQ ).

9.Fo output is open drain type. It should be pulled up to MCU or control power supply (e.g. 5V,15V) by a resistor that
makes IFo up to 1mA. (IFO is estimated roughly by the formula of control power supply voltage divided by pull-up

resistance. In the case of pulled up to 5V, 10kQ is recommended.)
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ERERA, ENERARERFSGRRABDTRINA, URRLFERE. EAENYETES RERLSEERABD~RAMARFEXR
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I"RERFSEERQE
IMPORTANT NOTICE

The information given in this document, especially examples, hints or any typical values stated herein and/or any information regarding
the application of the product, shallin no event be regarded as any warranty of authorization of, express of implied, including but not limited
to accuracy, completeness, merchantability, fitness for a particular purpose or infringement of any third party’s intellectual property rights.

The user is solely responsible for the use of TREX's products and applications, and for the safety thereof. The user shall comply with all
laws, regulations and requirements related to TREX's products and applications, although information or support related to any application
may still be provided by TREX.

The information is intended only for skilled developers designing with TREX's products. TREX reserves the rights to make corrections,
modifications, enhancements, improvements or other changes to the products and services provided. TREX authorizes you to use this
information exclusively for the development of relevant applications designed to integrate TREX's products. Using this information for any
other purpose, or any unauthorized reproduction or display of these resources is strictly prohibited. TREX Shall not be liable for any claims,
damages, costs, losses or liabilities arising out of the use of these resources.

WARNINGS

Due to technical requirements products may contain dangerous substances.

Except as otherwise explicitly approved by TREX Technologies Corporation in a written document signed by authorized representatives of
TREX Technologies Corporation, TREX's 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.

For further information on applications, products and technologies, please contact TREX(www.trextech.cn).

TREX Technologies Corporation
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