- HARA(E B | Technical Information
Xiner oy
BREThRIELL | 1IPM

#iR/Description
®  XNS04H54D6&—#K4A/600VE:HIPM, & A T2t 1 LIRS A, s R XU AR .
XNS04H54D6 is a 4A, 600V half-bridge IPM designed for advanced appliance motor drive applications such as

energy efficient fans and pumps.
®  XinerfiRTERG BB R P4t T — Mk SR, mtkREMIE IR I
Xiner's technology offers an extremely compact, high performance half-bridge topology in an isolated package.
® XFLHEMIPME Trench FS-IGBT. FRD. H 2 A A TV AR i - SR 3 4R B TE /N PQFNE ¢ Py
This advanced IPM offers a combination of Trench FS-IGBT. FRD. BSD and the industry benchmark half-bridge
high voltage, rugged driver in a small PQFN package.
o  FUE8xommimAN, X I 22t B ) K 10 o S T AR R i 5 1A BRI R
At only 8x9mm and featuring integrated bootstrap functionality, the compact footprint of this surface mount package
makes it suitable for applications that are space-constrained.
®  XNSO04H54D6 M I AN i A
XNS04H54D6 functions without a heat sink.

FERFR Features

* N B A IR S * Integrated gate drivers

* & FH T IE SR BURR T U 1A il S * Suitable for sinusoidal or trapezoidal modulation
* IEHIEA 4 1EIGBT * Trench FS-IGBT

oI HAL N B {2 R * Embedded Bootstrap Diode in the Package
* X B R AR * Under-voltage lockout for both channels

* BT 38 38 AR I JR] UL * Matched propagation delay for all channels
* AL I dVIdURIEM 1451 * Optimized dV/dt for loss and EMI trade offs
*3.3ViZHH B PR * 3.3V input logic compatible

AN IEE R * Active high HIN and LIN

* %124 ¥ 5. 1500VRMS min * Isolation 1500VRMS min

LA Applications

«/NIEE AL * Small Power AC Motor
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#% i KBUE{E | Absolute Maximum Ratings

ﬁ’%%ﬁ%ﬁﬁ(ﬂi’l‘lGBT, KaER 438 [ Inverter Part (Each IGBT ® Unless Otherwise Specified)

&5 /Symbol 2% /Parameter TAEZ%MF/ Conditions # 2 B /Rating BALT /Unit
Ven 7JIJE_V+-v-z|m T FL Y L 600 v
DC Link Input Voltage
P AN YR e 45
%1025 H |GBT/E'3+}.)7(}J, LERY . Te= 25°C 4 A
Each IGBT Drain Current, Continuous
BAANGBTIR AR LE LI
* —_ o
loso Each IGBT Drain Current, Continuous Te=80°C 25 A
BAANIGBTIR AR I F FL A
* - o
lop Each IGBT Drain Current, Peak Te= 25°C, PW <100 ps 12 A
=) Thit
*Pp Hij( i L Te=25°C, For Each IGBT 50 W
Maximum Power Dissipation
#HIE 2 / Control Part
%5 /Symbol 2% /Parameter T fE2%1F/ Conditions #i %€ {E /Rating B4 LT /Unit
v 2 il LR P i IITEVecFICOMZ [H] - v
ce Control Supply Voltage Applied Between Vcc and COM
v e i i B HL T INTEVeFIVsZ [H]
BS . . . . 25 \Y
High-side Bias Voltage Applied Between Vg and Vs
Vin LN ERELNE HEANZEINFICOMZ [E] 03~ Ve +0.3 v

Input Signal Voltage

Applied Between IN and COM

HEE T RE R eor s, BAEnE i) / Bootstrap Diode Part (Each Bootstrap Diode Unless Otherwise Specified)

%5 /Symbol 2% /Parameter T fE2%1F/ Conditions #i %€ {E /Rating BALT /Unit
BOREE R R
Vrus Maximum Repetitive Reverse Voltage 600 v
& pyray
* Ieg IEFIH Te= 25°C 0.5 A
Forward Current
IEA] AL (IR i
* —_ o
lepe Forward Current (Peak) Tc=25°C, Under 1ms Pulse Width 1.5 A
#FH / Thermal Resistance
5 /Symbol 2% /Parameter T.fE2%1F/ Conditions i 5E {Ei /Rating BA4T /Unit
A -SRI 4 i A B .
Rojer Junction to Case Top Total Thermal IEE%T«E%TTF . 25 °C/W
. Inverter Operating Condition
Resistance
REDEE N Y AR ZE TAR AT T (R ANIGBT
Rojcs Junction to Case Bottom Thermal Each IGBT under Inverter Operating 2.0 °C /W
Resistance Condition
BANRYG [ Total System
5 /Symbol 2% /Parameter T.fE2%1F/ Conditions i 5E {Ei /Rating BA4T /Unit
ke
1, Iﬁ:rn./m _ 50~ 150 o
Operating Junction Temperature
JEL J329E JE
T SRR (J53£305) ' ~ 260 o
Lead Temperature (Soldering, 30 seconds)
3 JEL
Tste frfi -40 ~ 150 °C
Storage Temperature
y S 60Hz E%Z& 1%%_41 @T%%&?J%IH !
1S0 . 60 Hz, Sinusoidal, 1 minute, Connection 1500 Vims
Isolation Voltage Pins to Heatsink
F / Note:

1o FRig “*” BN E BT R R

/ Marking “ * “Is Calculation Value or Design Factor
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5| B3R / Pin descriptions

3| {5 /Pin Number | jii 48 /Pin Name 5| [/ Pin Description
ICA 3 o g
1,4,7,30 coM IC Common Supply Ground
5 v K 3IGBTIR B 1 &
« Bias Voltage for IC and Low Side IGBT Driving
X m LN
Signal Input for High-Side
; N [ETCT TN
Signal Input for Low-Side
T
6 N.C N.C
VB N A R
8. 9. 10 V- SRR S5
Negative DC—Link Input
FH%
11-18 Vs Phase Output
E U IE 3
19-26 v Positive DC-Link Input
2728 v R T | GBT SR 1) P ff s 42 3 4
s Phase Output & Bias Voltage Ground for High Side IGBT Driving
29 v P I GBT SR B ) i e
B Bias Voltage for High Side IGBT Driving
30 ) EHxIcom
To be connected to COM
" ] Ve FIVB
To be connected to VB

T S T — 71 T 1 T 1T
IRIRURERERREE ]
8 | - - - - - - - 1 29
L g .

° - i 30 | .y ey 8
10 [ 1. A A a2
________________ : N/
/// { \\\
/ h
LN ar 2 Top view
| |
12 [ ] 25
o .
! {
13 | 24
1 .
j {
14 | 23
- -
[ I x
|t ! L]
15 [ | 1 22
R TV Ty T
16 17 18 19 20 21
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WEBHERE / Internal Block Diagram

VB
BSD V+
vee —]
HIN
600V Half Bridge VS
LIN Driver
CoM —

V£ / Note:
IS I GBT 1 Y5 AR 3 75 | PV R ) P Y0 s s 1 M AN S 4%
Source Terminal of Each Low-Side IGBT is Not Connected to Supply Ground or Bias Voltage Ground Inside IPM.

B SRR (1= 25°C, veemves= 15 v, e aiem) / Electrical Characteristics (Ti= 25°C, Vee=Ves= 15 V Unless
Otherwise Specified)

iﬁ&%%%ﬂﬁ(éﬁ’l\IGBT, KAk i) [ Inverter Part (Each IGBT ® Unless Otherwise Specified)

. N \
S /Symbol 2% /Parameter T{E%44/ Conditions B J.{E REME | BORE ﬂi;{:'.z
/Min /Typ /Max /Unit
TR i 2 L
BV Vin= 0V, Ip = 250uA (Note 1 - - v
bss Drain-Source Breakdown Voltage =0V, Io = 250uA (Note 1) 600
AR H I R H U
[ = Vin= 0V, Vps= 600 V - 10 - A
pss Zero Gate Voltage Drain Current N o !
v S B RSB R IR Vees Ves= 15V, le=aA, Tr=25°C, i i LR R
CESAT) Collector-Emitter Saturation Voltage Vin=5V Ic=4A, Ti=125°C, ; 2.3 25
T AR E AR — A A8 1E ) S LR
V. Vee=Ves=15V,Vin=0V, Ip=-4 A - 1. 1. Y
SD Drain-Source Diode Forward Voltage ce= Ves= 15V, Vin=0V, lo 3 >
ton - 0.75 - us
torr 2t il Ven=400V, Vcc= Ves= 15V, Ib=4 A - 0.95 - us
trr R Vin=0V <5V, S AMKSRIGBT T C(11:2) / - 100 - ns
Switching Times . . L
Eon High- and Low-Side IGBT Switching(Note 2) - 500 - ul
Eorr - 150 - ul
X s} [
DT W:E?EE ! H_ Vee=Ves= 13.5~16.5V, )<< 150°C - 300 - ns
Built-in Dead Time
0 NI B[]
T Vee=Ves=13.5~16.5V, )<< 150°C - 300 -
FILIN Input Filter Time(HIN,LIN) cc=Ves ! ns
Vpn=400V, Vee= Ves= 15V, Ip=Ipp,
RBSOA ST i s 2 4 LA X Vps=BVpss,Ti= 150°C, e MIHHIGBT I 56 (14: A X
Reverse-Bias Safe Operating Area 3) / High- and Low-Side IGBT Switching (Note Full Square
3)
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41#84> | Control Part

- N A
-5 /symbol S ¥ /Parameter T.{E%M/ Conditions 2 J,ﬁ R | BKE ${'_L
/Min /Typ /Max /Unit
Vet 25 L Vee=15V, HEINTEVcACOMZ []
lacc ) ) - 0.76 1 mA
Quiescent Vcc Current Vin=0V Applied Between Vcc and COM
" N *Ve)-U, Vew)-V, Vew)-W
Vesaiias LT Ves=15V, E@bﬂ.f B B o
lags . Applied Between Vpu)-U, Vav)-V, - 70 85 uA
Quiescent Vs Current Vin=0V
Vew)-W
o N Ve R R4 A8 I e~
UVcen K3 R AR (El8) CHRIRPRALT . 7.3 8.1 9 v
Low-Side Undervoltage Protection Ve Undervoltage Protection Detection Level
: & Ve R HE 47 52 B
UVccr (Figure 8) ) 7.8 8.6 9.4 %
Ve Undervoltage Protection Reset Level
o . Vs KT A4 46 0] L ~F
Weso | oD (o) SRR . 63 | 72 g v
Hich-Side Und It Protecti Ves Undervoltage Protection Detection Level
igh-Side Undervoltage Protection -
s & Vs R HE L4752 fi LT
UVaesr (Figure 9) ) 7 7.8 8.6 %
Ves Undervoltage Protection Reset Level
Sl RAE R BT L .
Vin i o JEANFEVINFICOMZ 7] - - 2.8 v
ON Threshold Voltage Logic High Level Applied bet IN and
VAT i ied between IN an
v SRR FL R AT o oc ] ] v
it OFF Threshold Voltage Logic Low Level )
il FVin=5v
Iins iﬁu)\ﬁﬁﬂim IN y = 10 20 WA
Input Bias Current Vin=5V JitE IIZEVINFICOM . [i]
| B\ & L ViN=0V Applied between IN and COM 0 1 A
N u
IN Input Bias Current Vin=0V
7#/Note:

1.BVoss 2 IPM;™ i 1 BN GBT/FRDIF 58 HUBR AR S s 2 (8] 283 o R BUE U . BB B A s, VenSLm IR T 1% (H, B BEVenFEAE T
LT AR BVoss .
BVbss is the Absolute Maximum Voltage Rating Between Collector and Emitter Terminal of Each IGBT/FRD Inside IPM. Ven Should be
Sufficiently Less Than This Value Considering the Effect of the Stray Inductance so that Vps Should Not Exceed BVpss in Any Case.

2. tonFitorrELIH I FBIRBNIC LR LR « AT R BUELRAE SEA0 S 4500 N NS, 72 SEBR RE A b B R B PR AR AN A 2R 1 22 5, BUE B 226 Pl
ton and torr Include the Propagation Delay Time of the Internal Drive IC. Listed Values are Measured at the Laboratory Test Condition, and
They Can be Different According to the Field Applications Due to the Effect of Different Printed Circuit Boards and Wirings.

3. BMGBTEI R LAENS A raJi fl i R RN 7E 224 TAEIX. (SOA) IEHIA
The peak current and voltage of each IGBT during the switching operation should be included in the safe operating area (SOA).

Eﬁsi*&%"'%ﬂﬁ(ﬁﬂﬁ\;m%, Ak B A ) / Bootstrap Diode Part(each Bootstrap Diode Unless Otherwise Specified)

5 /symbol Z¥(/Parameter T.E%MF/ Conditions ﬁd\.ﬁ SR | BKE $ﬁF
/Min /Typ /Max /Unit
IE A HL lr=0.1 A, Tc= 25°C (7 5)
Ves - 4.5 - \
Forward Voltage I;=0.1 A, Tc= 25°C (Note 5)
TR
t RIS . Ir=0.1 A, Tc=25°C - 80 - ns
Reverse Recovery Time
HEFE T/ES%MH | Recommended Operating Condition
-5 /symbol 2% /Parameter T{E%44/ Conditions ﬁd\,ﬁ HAE | BORE ﬂw.[
/Min /Typ /Max /Unit
LR TEARAEV+AIV-2Z 7]
Ven Supply Voltage Applied Between P and N ) 300 400 v
eI EREENES HEANTEVecFICOMZ [1]
Ve Control Supply Voltage Applied Between Vcc and COM 135 15 16.5 v
R it i JitE INTEVeFIVSsZ 7]
Ves High-Side Bias Voltage Applied Between Vg and Vs 135 15 165 v
v NS B 1o ] Ny §
INON) Input ON Threshold Voltage HEINTEVINFICOM 2 ] ) c«
LPNE LK ENES Applied Between IN and COM
VIN(OFF) 0 - 0.6 \
Input OFF Threshold Voltage
By 1E R L P B X I )
tdead Blanking Time for Preventing Vce=Ves=13.5~16.5V, T)< 150°C 1 - - us
Arm-Short
PWMIT AT
< X -
frwm PWM Switching Frequency K 150°C 15 20 kz
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JREEE / Qualification Information

Jo B A Tolk
Qualification Level Industrial
WU Y
REGRES MSL3
Moisture Sensitivity Level
e HLERE R
X Class B
ESD Machine Model
oL T
AL Class 1C
Human Body Model
ROHSH& 4 &
RoHS Compliant Yes

BM\HIHZ#EE [ Input-Output Logic Level Table

V+
o)
T [
| ._': |
HIN Ho |
Gate ® | O
: Driver I uvw
IC |
Lo |: |
LN } |
o |
v
HIN LIN uv.w
HI LO V+
LO HI 0
HI HI **
LO LO *

* V+ if motor current is flowing into VS, 0 if current is flowing out of VS into the motor winding
** Anti Shoot-through protection active (LO, HO are switched off)
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BT | Referenced Figures

gy

BRI AL | IPM
lc FAN Vee
90 %}
_\ 50%
[ Hylly
— Hy/bin
Vee
10%lc
S e
> > Torr |«
Figure 1a. Input to Output propagation turn-on delay time.

Figure 1b. Input to Output propagation turn-off delay time.

« t >

Figure 1c. Diode Reverse Recovery.

SX % | Referenced Circuit

+15

cl
s I P+
|
c2
! =2l &l &S &l g 3] 8 &
) | 2 2 + + + + +
>§>;§ 5 5 5 5 e LA
1 c v+ 20
COM 0
. 2 Ve V+
HIN e 3| [
41 com PQFN_IPM
LIN L¥ 5
LIN
6
. N.C. vs 18
COM vs 117
' w m w owm NS 16
> > > > > > >
N 9|9||g = [ =
Vout
R3
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B3/ Package Outline

MILLIMETER
D SYMBOL MIN | NOM | MAX
A o850 095
= — Cor oty o = Al | 000 | 002 | 005
a ri 1_r| Lk% JFONSROE b o025 o0 o35
g l . , INEEARS bl 0.21REF
- = ) b2 [ 03s [ 040 [ 04s
\ a{;j b3 025REF
: [ g = 3 0.203REF
B kil ML D 890 | 9.00 | 9.10
- + - 53] T = ! E DI LIS | 125 | 135
J j D2 | 5.125 (5225 | 5325
O D3 090 | 100 | 110
j jf! D4 0.925 [ 1.025 | 1.125
a BB B 0.6585C
d . ] el 1.00BSC
a €2 1.16BSC
— = E 790 | 800 [ 810
L El |24 [2% ] 262
E2 | 300 320 330
PAD ZONE E3 0.74 | 0.84 | 0.94
TOP VIEW EXPOSED THERMAL BOTTOM VIEW Ne 3.90BSC
L 050 [ 055 [ 0.60
L1 025 | 030 | 035
K 1.30REF
K1 1 00REF
K2 0.375REF
K3 0.35REF
] 025 [ 030 [ 035
n [ 03s [ 040 | 0as
e sk N R 0.15REF
gkt X
' [ I I I
SIDE VIEW [ [ I I
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BEITHR AT 245 B/Package Marking & Ordering Information
Device Marking Device Package Packing Type Quantity
XNS04H54D6 XNS04H54D6 PQFN 89 Tray 264
fRAFG 52 /Revision history
Revision Changes
1.0 WIRR AT
1.1 BIESH

The information provided in this document is believed to be accurate and reliable. However, Xiner assumes no responsibility for
the consequences of the use of this information. Xiner assumes no responsibility for any infringement of patents or of other rights
of third parties which may result from the use of this information. No license is granted by implication or otherwise under any

patent or patent rights of Xiner. The specifications mentioned in this document are subject to change without notice. This

document supersedes and replaces all information previously supplied.

For technical support, please contact Xiner’s Technical Assistance Center
www.invsemi.com
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