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YONGJI ELECTRIC

YMPC20-06S

#iEFA/Data sheet
B HEThEE SR
IPM

52.5mmx31mm £aEThEEIELR

52.5mmx31mm Integrated power module

%

o HFEIGBT:

- RENARR

- BIERIEAYE RS
- {REFRIFEBEE(UL)
o TIFEIGBT:

- IREhEREE

- {RERIFEBES (UL)
- FERR{RIFERER (SC)
o MISES:

- AL BB IE I R S

o AEOIRYEBIE :

Features

Vces=600V

Ic=20A

® For upper-leg IGBTS :

- Drive circuit

- High voltage high-speed level speed

- Control supply under-voltage protection

® For lower-leg IGBTS :

- Drive circuit

- Control supply under-voltage protection

- Short circuit (SC) protection

® Fault signaling:

- Corresponding to an SC fault (lower-leg

IGBT) or a UV fault (lower-side supply)

Input interface:

- Compatible 3V and 5V

- 53V R 5VERABEFER

- BEREBH - High active
SRl - B BRZ : 2015610 kR

HiZ : KR8 AT HEP : 2016-10
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YMPC20-06S

Pz B ¥ty Applications
o N[, ik, PkFESFTINRARES ® Household equipment -air conditioner,
washing machine and refrigerator

o IIINETIETD ® Industrial drive for low power

Outline drawing/9MiZR~T
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Note : all dimensions are shown in millimeters
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YMPC20-06S

Maximum rated values(Tj=25°C , unless otherwise noted)/RRAXEEE ( WidiS7E Tj=25°C

T5Ehk)

Inverter part/i%ZaE5

Parameter Symbol Conditions Ratings Unit
S8 ey A ER =2l
BEnS%EIREE
LRI Vee Applied between P-NU,NV,NW 450 Vv
Supply voltage
BEnS%EREE(RB
o HREESGR) Veesurge) | Applied between P-NU,NV,NW 500 Vv
Supply voltage(surge)
R R GIRZ BIEEE
& WEET*&. BB E Vees 600 v
Collector-emitter voltage
B IGBT £BRER
57 IGBT SRR +1c Te=25°C 20 A
Each IGBT collector current
B/ IGBT SEEEIRERIEE
'5 | S 1;& I}|l:( $,{ ) iICp TC:25°C , /J\a: lmS 40 A
Each IGBT collector current(peak)
o=
e T -20~+125 °C
Junction temperature
Control (protection) part/#=§l ({RiF ) &%
Parameter Symbol Conditions Ratings Unit
2 s F ER Bafz
=HIEBREBE Applied between Vp1-Vnc,
Vb 20 \Y
Control supply voltage VN1-VNC
EHIERREE Applied between Vurs-Vurs,
VbB 20 \Y,
Control supply voltage VvFB-VVFs, VwFB-VWFs
NS5 : Applied between Up/Vr/Wp-
BNESIF B Vi pplied between Up/Ve/ -0.5~Vp+0.5 v
Input voltage VNG, UN/VN/WN-VNC
EiE i e E
SIS VFo Applied between Fo-Vnc -0.5~Vp+0.5 \Y
Fault output supply voltage
= Atljuu Eg:t
BRI £ H8i7 Iro Sink current at Fo terminal 1 mA
Fault output current
SESFA S N E
B AN Vsc Applied between ITRIP-Vnc -0.5~Vp+0.5 v
Current sensing input voltage
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YMPC20-06S
Total system/BANRSR

Parameter Symbol Conditions Ratings Unit
S8 FS A ER By
I N=Ri=d
fRRRE _ Tc -20~+100 °C
Module case operation temperature
i N=R=d
i Tste -40~+125 °C
Storage temperature
HasREE & Sinusoidal 60Hz , AC 1 Min, all
% .J_ Viso . . 2500 Vrms
Isolation voltage pin to heat-sink plate

Mechanical characteristics and ratings/#l SR EE

Parameter Conditions Min. Typ. Max Unit
24 &1 ®ME | BiIHE | &RKE | B

THHE Mounting screw : M3 Recommended :
=% . g 0.59 — 0.98 Nem
Mounting torque 0.78Nem
EE
» — | 2% | — | g
Weight
MR EEE
gﬂﬁi = -50 — 100 um
Heat-sink flatness

Electrical characteristics Tj=25°C , unless otherwise noted)/BBS4FtE ( MiRtITE Tj=25°C

T5ER% )

Inverter part/i%ZEERsH

Parameter Symbol Conditions Min. Typ. Max. Unit
S8 Gics 4 BME | FHE | &XE | B

& 2 HRkIE S

SRR GIRI U’E@%DEE'E VoeVos< 15V

Collector-emitter Vce(sat) Ic=20A,Tj=25°C — 20 24 \
. VIN=5V

saturation voltage

R IR EIERERE

VEC Tj=25°C, -Ic=20A , VIN=0V — 2.0 24 \Y,
FWD forward voltage

ton 0.3 0.6 1.2 us
gy trr Vcc=300V,Vp=Vpe=15V — 0.07 — us

DI
o te(on) [c=20ATj=25°C , ViN=0-5V — 0.26 0.50 us

Switching times ]
toff Inductive load (upper-lower arm) — 0.9 15 us
te(off) — 0.17 0.35 us
SRR SR AN BRI

Collector-emitter cut-off IcEs VcE=VCES Tj=25°C — — 20 uA

current
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YMPC20-06S

Control (protection) part/iz=#l ({RiF ) &5

Parameter Symbol Conditions Min. Typ. Max. Unit
S8 s &4 =IME | BIHE | &KXE | B
Vp=Vps | Total of VN1-VNC, VP1-VNC — — 1.50 mA
=15V VUFB-VUFS,VVFB-VVFS,
. — — 0.55 mA
2=hiz =S I VIN=5V | VwrB-VWFs
D
Current circuit Vp=Vps | Total of Vpr1-VNC,VN1-VNC — — 1.50 mA
=15V VUrB-VUFS,VVFB-VVFsS,
— — 0.55 mA
VIN=0V | VwrB-VWFs
HpELa HimFERE VFoH Vsc=0V,Fo terminal pull-up 5V with10k 4.95 — — \Y
Fault output voltage VFoL Vsc=1V,IFo=1mA — — 0.90 \"
SIS {RIF I EER T
o VsC(ref) Tj=25°C, Vb=15V 0.37 0.46 0.65 Vv
Short circuit trip level
ANESHTER
AL B i VIN=5V 0.7 0.9 13 | mA
Input current
EHBIRXERFRE Uvpst Trip level 9.5 — 11.5 v
Control supply UvDBr Tie25°C Reset level 104 — 12.8 \
under-voltage Uvbt )= Trip level 9.5 — 115 \Y
protection Uvbr Reset level 11.0 — 12.8 v
HIEEHE Sk tro
Fault output pulse Cro=22nF 0.05 0.1 — ms
width
B REBE
FERERE Vihon) — 21 24 v
ON Threshold voltage
iTSERRE
i Vth(off) 0.7 0.9 — Y,
OFF Threshold voltage
18 / 5% W 2R S
FriE/ TR EBEERE Up, Vo, W, Un, Vi WN-VNC /]
ON/OFF Threshold Vith(hys) 0.5 1.2 — Y,
hysteresis voltage
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Recommended operation conditions/3EiX T{ESE4

YMPC20-06S

Parameter Symbol Conditions Min. Typ. Max. Unit
S8 S i &IME | FHMHE | BX(E | B
HEFEE ( BB E
£ (B ) Vcc Applied between P-Nu,Nv,Nw 0 200 400 \Y
Supply voltage
IR E
B Vb Applied between VN1-VNC , VP1-VNC 135 15.0 16.5 \
Control supply voltage
B RER R Applied between Vurs-VUrs, VFB-VVFs,
SRR Vos PP 135 | 150 | 185 | V
Control supply voltage VwrB-VWwrs
734 £ N
R ZY'EZ. , AVb, AVps -1 — 1 Vv
Control supply variation
B L EIBAYFEX AT A tdend
ea
Arm shoot-through For each input signal , Tc<100°C 2 — — us
blocking time
PWM i NS
VM BN fowm Te<100°C,Tj<125°C — — 20k | Hz
PWM input frequency
Vce=200V,Vp=Vbs= fowm=5Hz . . 1
RFRIHERNERE , 15V PF=0.8, Armme
o]
Output rm.s current sinusoidal PWM fpwm=15Hz 16
Te<100°C,Tj<125°C o o
PWMIN (ON) 200<Vcc<350V 0.3 — —
13.5<Vp<16.5V Blow rated 15
FIFRNESHITR/MKEE 13.0<VpB<18.5V current ’
Minimum input pulse -20°C<Tc<100°C Between 1-1.7 us
. PwMIN (off) . . 3.0 — —
width N-line wiring rated current
inductance less Between 1.7-2 36
than10nH rated current '
VNec PRI ERE Between Vnc-Nu,Nv,Nw
EIJEEJ_')?ZEP VNC , , -5.0 — 5.0 Vv
VNc voltage variation (including surge)
o=
o T -20 — 125 °C
Junction temperature
gomH13 ™




Pins definition/3|RIzENX

YMPC20-06S

FS ERIRTR 5 |REi e FOHER
Number | Pin name Pins explanation English description
1 VUFs YR8 U 1EEREItiR U-phase P-side drive supply GND terminal
2 Vurs 8 U IR EN1E R U-phase P-side drive supply positive terminal
3 Nc =5 |§ Dummy-pin
4 U 2R U HBIBER Nin U-phase P-side control input terminal
5 VVFs 8 V 1B shithim V-phase P-side drive supply GND terminal
6 VvrB 88 V 18IKaN1En V-phase P-side drive supply positive terminal
7 Vp1 235 | B Dummy-pin
8 Vp AR V iR NS V-phase P-side control input terminal
9 VWFs LR W IR EhibiR W-phase P-side drive supply GND terminal
10 VwrB LR W HHIREhIE L W-phase P-side drive supply positive terminal
11 Vp1 Z=5|R Dummy-pin
12 Wep R W BB B NG W-phase P-side control input terminal
13 VNO I IR S hin N-side IGBT gate signal referenced GND terminal
14 UN THE U 18218 i U-phase P-side control input terminal
15 VN THREE V ADEEEE i V-phase P-side control input terminal
16 W TAREE W MBS \ i W-phase P-side control input terminal
17 /Fo SR s Fault signal output terminal
18 Nc 252 |j) Dummy-pin
19 ITRIP 7R T A SC current trip voltage detecting terminal
20 VNC THESZE P-side control supply GND terminal
21 VNI {2 SR TE i P-side control supply positive terminal
22 Nw SR ETRER RS (W A ) WN-phase IGBT emitter
23 Nv HESERETREE G (VAE) VN-phase IGBT emitter
24 NU TSR ERERERNE (U ) UN-phase IGBT emitter
25 ESEE W RS i W-phase output terminal
26 vV I V 4SS i V-phase output terminal
27 U e U Bt U-phase output terminal
28 p S ASSR B A rR R IE Inverter DC-link positive terminal
29 Nc | =3 Dummy-pin
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YMPC20-06S

IPM internal circuit/IPM RKEREEE

s fzgi
w2 Poay
Vs VBI1 4 1
Uptar HNI  HOt IGBT1 2N pit
LY 7 Uen
VsttS' VBZ
o IGBT2| N Di2
Vorem HO? /N Di
VP(G) HINZ V52 L Vi
Vipst®
VmeDJ VB3 |
Vi HO3 IGBT3| [ 7N Di3
Weem HIN3 %{: VS3 L L Weas)
Vio( ) Vss
]
| IGBT4| /N Di
Unt LINT ﬁé: LO1 IGBT /N Dik
)J_ 5 NUC 24)
H
Vy (15 LN2 L2 IGBTS '< /N D5
> NV 23)
Wi ¢ 16) LIN3
|GBT6 o
Fot 1M /FAULT  LO3 %< N i
(m§ NW ¢ 22)
[TRIP(19) [TRIP
Vi 2o C VSS vic
Vm( jall
E8m H£13 ™



YMPC20-06S
Typical IPM application circuit example/BiE! IPM RiFZ¢)
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Control GHD wiring Power GND wiring

1 B /note:

1. WORAEH A Y Z A S, AT e S BRI D24 o R s 51 R BT R B 1 . BRI D 2 i
JRAESEIT 53U FL BEL %) 3y - ¥R A 3R AT A

If control GND is connected to power GND by broad pattern , it may cause malfunction by power GND fluctuation. It is
recommended to connect control GND and power GND at only a point.

2. ENHIERB N A R ARG A N RAE R T — A 5kQ KRR . Dy T BT EiREE, B AL
JRETRERIFL. ZHEN RC R FEE IR, BB ORA A NS ST 2 T I8 . ST BB R 2K

Input drive is High-active type. There is a 5kQ pull-dowm resistor integrated in the IC input circuit. 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.

3. HITWE HVIC, 2 AR IS B H G T L 5 1 ) ds A E RO FT RE

Thanks to HVIC inside the module, direct coupling to MCU without any opto-coupler or transformer isolation is possible.
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4. [Fault 5|5 IR BT B8 B HOMAR AN A 2, BFRRIX T IR IR PR AS o %0 il — AN P by 2
PRI CELan 5V, Jy 1 BRHIH IR AE ImA Z A ZATER B — & S i PR IE (5 B3] 5V B s, FHER
/> 5kQ ) B PH, A Y 10kQ D,

[/Fault is an active low open-drain output indicating the status of the gate drive. In order to limit its circuit less than 1mA,
there must be a series resistor .When it is pulled up to the positive side of a 5V power supply ,the resistor is about 10kQ .
5. O T BEGIRTE HLUE RORIOR,  HEREAE AR T 55 0 — SR TARE D1(24VIAW).,

It is recommended to insert a Zener diode(24V/1W) between each pair of control supply terminal to prevent surge
destruction.

6. Jv T EBARIRBHUR, FEHEAS P M GND i1 Z [AJ KR LN S T RERT, M H HEZAAE P A1 GND 5~ [A) i —
0.1-0.22uF MR HI%E Cso

To prevent surge destruction, the wiring between the smoothing capacitor and the P, GND terminal should be as short as
possible. Generally a 0.1-0.22uFsnubber between the P-GND terminal is recommended.

7. A R HRA R AT R SE A YL T CE. (Co HERE ) B R A A A LR ) R AR L C2, Cs: 0.22-2uF
HEFAAL B R4S L i AN B i A R P e R )

All capacitor should be mounted as close to the terminals of the IPM as possible.(C1i:good temperature, frequency
characteristic electrolytic type, and C2,C3: good temperature, frequency and DC bias characteristic ceramic type are
recommended. )

9. HRAEILRNT, P BELTIN [A) A B BB Dy 65us, oIl AR RS WA .

When an overcurrent occurs, the internal blocking time is typically 65us without external capacitors.

10+ S PP EEAR A E 2 AR

There is an highly integrated bootstrap diode inside the chip.
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Drive IC Timing diagram/IE&hic: R EIFEEIR

Timing of short pulse suppression

YMPC20-06S

a
) — frLmn —

— fin
HIN/LIN |

HO/LO

HIN/LIN |——

HO/LO —‘

fin e

-

fie < tewm

fin = Trim

b}

HIN/LIN

HO/LO

e TFLm —

|-

fin
-

low

HIN/LIN

HO/LO J

fin e

L

fi < e

fin > feim

It is anyway recommended for proper work of the driver not to provide input pulse-width lower than 1us.
N T ARAIESRE) AT DLIEH AR, @ B A K i 6 AN T Lus.

Timing of internal dead time/PI&BHIFEX ATIE

HIN1,2,3

LIN1,2,3

LO1,23

HO1,2.3

A dead-time insertion of typ. 360ns is also provided, in order to reduce cross-conduction of the external power switches.

N T DN ATT R TR BAE, A EBEEAE—1> 360ns AOSLIX I 18] .
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YMPC20-06S

Input to output propagation delay times and switching times definition

BN SRR A EFIFFXRIEE X

LIN1,2,3

V%

25y
HIN1,2,3 /‘

N
=K

PWin
€ ton o |le— « Lo »  f  |e—
—12v 12—
HO1,2,3
LO1,2,3
3V 3V /=
_7‘ PWour -
ITRIP-timing , FAULT clear and /FAULT timing idif, #ESRFREE S
ITRIP / \
—=0.1v 0.1V >
FAULT
trr 0.5V v
trLToLr
Any
output
P . firrip 3V
YMPC20-06S
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Protective timing chart/{fiPEdEZE

HIN

LIN

_IL‘_II_
_

HO ||
Lo B [ ] 1 [ 1 ]
Itrip
VCC

ITRIP during HIN =1 ITRIP during LIN =1 under voltage of VCC

When an overcurrent occurs, the internal blocking time is typically 65us without any external capacitor.

MREIE U, A ES A BELIBT IS TR ) S R Dy 65us, R IEIL AME A BCE

FARTLEKEBESHRAT

otk « BEPREFRR AT R KR+ B E R ZE KRR

EBiE : 029-86101317 {&H : 029-86101317  HPB4% : 710016

HBAE WL : http://www.xayongge.com.cn
FARPEKEBESERATN=RFMEERNERNINF] , REEINERELEIRLE,
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