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1. 1200V DIP-IPM =&/ 48

1.1 =Hm—%
% 1.1 1200V DIP-IPM F=@—i%
L IGBT % {H (I /Vees) ZEN ]IS A0
PS22052 5A / 1200V 0.75 kW / 440VAC
PS22053 10A / 1200V 1.5 KW / 440VAC Vieo = 2500Vrms
PS22054 15A/ 1200V 2.2 kW / 440VAC (1E3%, 1 7r%h)
PS22056 25A/ 1200V 3.7 KW / 440VAC

Y R LR IR Tl AT I LT . SRR AR 2 0% Hh D2 mT BE R N A AR AN A 57
1.2 B¥rMH
ANDER T H B HLEK S, 2S4S .
1.3 ThgEFAHFE
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Vp1 o +Vee Gate \ 4
Tnput Signal Drive -
Ve Condition ';Y;' &LV ’'y
o = | |lock
E out W
k= HvIC u
Vwrs H
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2. BN

2.1 &

REMEE

% 2.1 %1t 1200V DIP-IPM [1) 55 K#EE S5

#2.1 BAHEE (KL PS22056 Kfil)

ﬁc: ﬁ%ﬁ?‘%lﬂfﬂj‘(%
NP RIN R S VE RN
I RHL . W P FIN 2
i f P R T, )
iR #C,
Vee(surge): LG5 IR
T A PRI N Z IRl K
FVFHL I P FIN 2

MAXIMUM RATINGS (Tj = 25°C, unless otherwise noted)

IS EENE cho 3 -
i SR IR AT HL B e
fRMCE R

Vc55: WE IGBT {EH‘I'I"]
i

N

tlo:  FEHIR U

SFEERLIL I ELR

INVERTER PART
Symbol Parameter Condition Ratings Unit/
vee Supply voltage Applied between P-NU, NV, NW 900 vV
Vi Cisurge) | Supply voltage (surge) Applied between P-NU, NV, NW 1000 v
VGES Collector-emitter voltage 1200 v
+c Each IGBT collector current To = 25°C 25 A
+cp Each IGBT collector current (peak) Tc = 25°C, less than 1ms 50 A
Pc Collector dissipation Tc = 25°C, per 1 chip 78.1 w
T Junction temperature (Note 1) —20~+125 ~

Hi3i(Tf=25°C)

Note 1 : The maximum junction temperature rating of the power chips integrated within the DIP-IPM is 150°C (@ Tc = 100°C) however, to
sure safe operation of the DIP-IPM, the average junction temperature should be limited to Tjlave) £ 125°C (@ Tc = 100°C).

Tj: {E Tc=100°C Fi Tj<
CONTROL (PROTECTION) PART 125°C 60K, WisHm
Symbol Parameter Condition Ratings Ot | 11 T qujj;ﬂ%ﬂaif
Vo Control supply voltage Applied between VP1-VPc, VN1-VNG 20 v (power cycles). R
Voe Conirol supply voliage Applied between VUFB-VUFS, VVFa-VVFs, 20 v | T=180°C A s
VWFB-VWFS [ VA 787 N (E PP o
Applied between Up, VP, We-Vpc, ~ (i) B2 1 U570
ViIN Input voltage UN, VN, WN-VNG 0.5-Vo+0.5 v
VFO Fault output supply voltage Applied between FO-VNC -0.5-VD+0.5 v
IFo Fault output current Sink current at Fo terminal 1 mA
V5o Current sensing input voltage Applied between CIN-VNC —0.5-~VD+0.5 vV
TOTAL SYSTEM
Symbol Parameter Condition Ratings Unit
: ,| Self protection supply voltage limit VD = 13.5~16.5Y, Inverter part
sl (short circuit protection capability) Tj = 125°C, non-repetitive, less than 2 ps o V\\
Te Maodule case operation temperature (Note 2) —20~+100 °C
Tstg Storage temperature —40-+125 G
) . 60Hz, Sinusoidal, AC 1 minute, connection
Viso Isolation voltage pins 1o heat-sink plate 2500 Vrms Veo(prot): 7 i i st i

Note 2 : Tc MEASUREMENT POINT

Cantrol teminals

Heat sink boundary

il
T

Heat-sink

I
I

Power terminals

Il

I g 242 5T IGBT 1t
VRl ORNHUE . AR
HZBUEHE, MR SEL
TERHIA .

RN ]

k!
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2.2 BE4FE

2.2.1 M

% 2.2 7% 1200V DIP-IPM [P #RBH A & (5155

< 2.2 #M (KL PS22056 Jf5l)

THERMAL RESISTANCE

TSI, T E
2.1 kR4 AE 1. i
PS22056 7t 0.1 21
RS IEE R -

1.28 X0.5=0.64°C/W

. Lirnits ]
Symbol Parameter Condition Min. T Max. Unit
Rthil-ci2 | Junction to case thermal Inverter IGBET part (per 1/6 module) — — 1.28 | "CW4
Rihj-cF | resistance {Note 3) | Inverter FWDi part (per 1/6 moduls) — — 170 | "CW
Rihic-h Contact thermal resistance Case to fin, (per 1 module) thermal grease applied — — 0.047 | "C/W

Mote 3: Grease with good thermal conductivity and long-term endurance should be applied evenly with about +100um-~+200um on the con-
tacting surface of DIP-IPM and heat-sink.

R 2.2 T AR R FRESAS T HE ) ANAM I IR 1 FARH « FABHTE 10 D4 o T ARBE B A R] A2 4k 1 G & dn
2.1 firme

= —
.~ ~—
7
° v
=
L ~
= /
g L
AN &
I
0.01
0.001 0.01 0.1 1 10
IFa] (7))
[ 2.1 1200V DIP-IPM By% 75
2.2.2 ERFFMEAF R4
& 2.3 B IERFE XA (WL PS22056 i)
ELECTRICAL CHARACTERISTICS (Tj = 25°C, unless otherwise noted)
INVERTER PART
. Limits )
Symbol Parameter Condition Wi T, Max Unit
VCEisat Collector-emitter saturation VD =Vpe=15V Tj=25°C - 27 34 v
voltage VIN =5V, Ic= 25A Tj=125°C — 25 32
VEC FWDi forward voltage -lc=25A, Vin=0V = 25 3.0 v
ton 0.8 1.5 22 s
tr Voo =600V, Vo = VoB = 15V = 0.3 — s
te(on) Switching times Ic =254, Tj=125°C, VIN= 0« 5V - 0.6 0.9 s
tott Inductive load (upper-lower arm) . 28 3.8 us
fe{off] — 0.6 0.9 us
Collector-amitter cut-off Tj=25"C — = 1
e current Ve = Vees Tj=125°C = — 0 | ™

RN ]

k!
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P il IGBT
Ver VB
L
Veine) >
Hcom V8

).

b4

o

c

3
‘b—h

A
NG . o
zzz Ve
[} v, ¢ B
tC(on)E J_,YD - ) out — K
Vein _l : 1 ! [ Vony —O IN  Vno L
td(on)jy€&=>18!tr td(off) €= 1 €Dtf o Vae CIN N {1 IGBT
(ton=td(on)+tr ) ( toff=td(off)+tr ) N T § _A
o 9
(a) FFIRmf ) E X (b) VM HLER (k5 EK)
2.2 EFHFM B
2.2.3 =5l (R3O $F
2.4 125 (R FriE (L PS22056 J561)
CONTROL (PROTECTION) PART
- Lirnits '
Symbal Parameter Condition Wi, Tp, Max. Unit
Vo =Voe =15V | Total of VP1-VPC, WN1-VNC — — 3.70 mA.
- ViN = BV Vure-Vurs, Vvre-Vvrs, Vwre-\wrs | — — 1.230 mA
ID Circuit t :
Heut curren VD = VOB = 15V | Total of VP1-VPC, VN1-VNC — — | 350 | mA
ViN = 0V VUFB-VUFS, VWFB-VVFS, VWFB-V'WFS — -_ 1.30 mA
VFOH Eault outout voltade V5G = 0V, Focircuit pull-up to 5V with 10k 4.9 — — v
VFoL P 9 Vsc =1V, IFo=1mA — — 1.10 v
VSCiref) Short circuit trip level Ti=25C, VD =15V (Note 4) 0.43 048 0.53 \
[ Input current Vi = BV 0.7 15 2.0 mA
UVDet Trip level 10.0 — 12.0 v
UVDEr Supply circuit under-voltage Ti<125°C Reset leveal 10.5 — 12.5 v
UVot protection 1= Trip level 10.3 — 125 | V
UNDr Reset leval 10.8 —_ 13.0 v
tFO Fault output pulse width CFo=22nF [Mota 5) 1.6 2.4 — ms
Vihion) ON threshold voltage , 2.0 3.0 4.2 v
Applied bet Upr, Vp, WeVPe, Un, W, Wh-Vne2.0
Vihioff OFF thrashold voltage ppied beween ) ) 0.8 1.4 2.0 v

Note 4: Short circuit protection is functioning only at the low-arms. Please select the value of the external shunt resistor such that the SC trip-

level is less than 1.7 times device current rating.

5: Fault signal is output when the low-ams short circuit or control supply under-voltage protective functions operate. The fault output pulse-

width tF0 depends on the capacitance value of Cro according to the following approximate equation : CFo = 9.3 X 1078 % tFo [F].
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2.2. 4 HlH4FE

& 2.5 UMM (Bl PS22056 4 i)

Mechanical Characteristics and Ratings:

Parameter Condition Min. Typ. Max. Unit
Mounting torque Mounting screw: M4 | Recommended: 1.18N‘m 0.98 - 1.47 N-m
Weight - 77 - g
Heat-sink flatness (Note 6) -50 - 100 um
(Note 6)

nn o

$

Measurement position

$ 3.25mm

S

Heat-sink side

O O O O O O O

N

Heat-sink side

2.3 HHFEITAERM

% 2.6 ;£ H 1200V DIP-IPM PS22056 HbeIHEFEfl FH TAES . M ffiff DIP-IPM 224> IEHfR TAE, 15

%+ 2.6 EHEIIEEH (KL PS22056 K i)

TRIXLEZ Ao AN FBUE T DIP-IPM BB AR AR AN BERATEA S WS 5N ™ s £ .

Recommended Operation Conditions :
Item Symbol Condition Recommended Unit
Min. | Typ. | Max.
Supply voltage Vce Applied between P-NU,NV,NW 350 | 600 | 800 \%
Control supply voltage Vb Applied between Vp1-Vpe,Vni-Vie 135 ] 150 | 16.5 \Y
Applied between
Control supply voltage 135 | 15.0 | 16.5
PRl d Vos Vure-Vurs,Vvre-Vvrs, Vwrs-Vwrs v
Control supply variation AVp,AVpg -1 +1 Vius
Arm-shoot-through blocking time tdead For each input signal, Tc<100°C 3.3 — us
PWM input frequency fewm Tc<100°C, Ti<125°C — 15 kHz
V=600V, Vp=15V, fc=15kHz,
Output r.m.s current lo P.F=0.8, Sinusoidal PWM, 9.2 Arms
Tc<100°C, T125°C (Note 7)
PWIN(on) (Note 8) 15 _
350<Vcc<800V,
13.5<Vp<16.5V, Ic<25A 2.1 -
Minimum input pulse width s
putp PWIN(off) 13.5<Vpe<16.5V, M
-20<T¢<100°C,
N line wiring inductance |25<Ic<42.5A | 2.3 -
less than 10nH (Note 9)
D Potential difference between
Vi variation Vie Vae-NU,NV,NW including surge voltage -5.0 +5.0 v
(Note 7) The allowable output r.m.s current also depends on user application conditions.
(Note 8) DIP-IPM might make no response to the input on signal with pulse width less than PWIN(on).
(Note 9) DIP-IPM might make no response or not work properly if the input off signal pulse width is less than PWIN(off).

1200V DIP-IPM #bk 3 FH I a8 SR (1) b BR HEFF(E A 15kHz. 2R,  FC VR H Sl L e e (e B o e 5 A s ol

DIP-IPM H 8 v GEX T bk i 56 B2/ T+ PWIN(on) I T IEBK ii5 5 AH W M. [

K(PWM ) A A AL . PWM £ 5 WARSE HEA SRR AR MR e . L ES 8N S %,

DIP-IPM i th ] g X} T

ik i 5 JEE /N PWIN(OF) 8 5% Wik a4 5 B804 i 7 B IR BT AN SR Wbk e N A4 o 1
SEIR Y B T AR AL difdt ARGk FK G RS . i U] BE AN R AR £ LK
RUERH Gl 77 AR U 2o

g g SRR

RNt

k!
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3. HEHME

3.1 HEIMNZE

30x2.54{=76.2) |

L 2.54. Heat sink side
|
i O O i O RO Wkl il ——--::#.T/_
1 2 3 4 3 6 78 | 910 111213141516 1718192027 /
- - - —:— _______ il i—_ ;;
-t
| | :
- Type name! Lot No. | ) NS )
R R B g 7 | 2 =
o Of | I i
N _ | QR | -t e} ____JI___m_m o
<3,p-"’ : | | Code ! - = T N
e ' ; e
03 | 0 o
| = N
22 23 24 | 25 26 27 28 é \
e 1= -
810.3| | 1{}_1610.3' A
! ! 67 4.3
FiE R
. 1
% ! ) {
e A T N W W —
- \ o N ) Trj_: ~
w1 | ==Y p—
R (2.5) \ T
(]
= Heat sink side L2)
A\ 563 5 0 BT
Detail : A
B4 5
1.VUFS 2VUFB 3VP1 4UP 5VVFS 6.VVFB 7.VP1 8VP 9VWFS 10VWFB 11.VP1 12VPC
13.WP 14VN1 15VNC 16.CIN 17.CFO 18.FO 19.UN 20.VN 21.WN 22.P 23.U 24V 25W
26.NU 27.NV  28.NW

M 3.1 #HRMEE

A:%: =)
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3.2 ta4%a e
1200V DIP-IPMIt) &t 25 ) Bh3 a2 383,194 i pmfie
%23.1 DIP-IPM i 4 4 8] 25
FrifE [BEE (mm) e (mm)
UL 508 95 12.7
£ 341A DIP-IPM DIP-IPM
A o el [T 3 -] 7.16 ER AL 7.16
e W T L
301~600V F il i ) 5.16 Pl T 1) 516
Uity 15 s e 4(10.8) o 5 S R ) (12.7)
i A DIP-IPMAELEIN AT IR 2k , 401 3. 209777, W) il A 208 5 ] BE R M Fh B 2 10 35K o 7231 T B P9 () B 2 DIP-1IPM
222 /16 .8mm )Y TR T (KB .
[ZNNN
~~
.
| B
E3.2 HRIFEERMRERZ
3.3 HAIRE

1200V DIP-IPMEOEHRAE AL E AN EI3.3FT7r o S5 LA w4 FR B BS54 (Part A)LL K il i 4 5 (Part

B) AL TR T .

00 08 00 00 08 {30 0R00000

{44}

g A
e
;. o FREZX .
- _Ii"_,
x i | ESZZQﬁX I e
2 \ ELECTRICT =g
® | uaPANl  (DAAY 1 &

O | O

___J\cnﬁﬁ@ 2
MITSUBISHI |-
ELECTRIC] | -
TAPAN aFe
T B O O e O i
s o
(18)

42.6 18.25
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3.4 N/ HtimTFENX

3. 4.1 iHFAM

% 3.2 DIP-IPM {3 F3I%

DIP-IPM

WFRS | WmFEK iH
1 Vurs U AH P 13K 5l F s )
2 Vurs U AH P 3K 5l FEJ 1) 1F K 3
3 i U AH P A4 s H I Y 1E T 3l
4 Up U AH P iz idE 5 5 A\ i
5 Vves V AH P 5K 2)) FLR )
6 Vvrs V AH P 9K 5] HL 5 1 1F R g
7 2 VAH P A s F R Y IE T il
8 5 V AH P Az G 5 i A\ i
9 Vwrs W AH P 13K 3y H Y5 1) b
10 Vwrs W AH P {13 3 B 5 1) 1 e i
11 Vp1 W AH P47 1l P Y58 ) 0 s B
12 Vpc P il F 5
13 Wp W AH P 4545 5 i A\ i
14 VN1 N A 47 ) FELYR 1 1 H oty
15 Ve N 42l HEL R )
16 CIN FEL DR i s A i
17 CFO WA 5 i P 5 B 4 i
18 Fo WS 5 i
19 Un U AH N 5 5 4\ i
20 N VAH N IS 5 4\ i
21 Wy W AH N DU 5 5 A\ i
22 P AR H IR R
23 U U A% HH i
24 v VA% L
25 W W AR 1 i
26 Ny U AR . ORI %)
27 Nv V AR I ORI IR)
28 Nw W AR E . R %)

A:%’ =)
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3. 4.2 BN/ H IR FRIEX

% 3.3 DIP-IPM 3\ /% o F i1 8 X

i H

X

P {5 )y LY 1 1 1 g

P {9 5l FL 5 )

U(Vurs)-Vurs
V(Vvre)-Vvrs
W(Vwrs)-Vwrs

« P U IGBT [tk )y Hi i

o R A2 R A RS T P U IGBT AN ZE A ) B 2 FELlR . B F 28 rE A
N Il VD s N AR IR IGBT 7 38 I T sty 19 2% 78 i [l Bk dEAT 7

o WUER VD ALY S AR EE BOA A TR AE D, AT REAE SRR T, AR
Ak hmR RS AR AL AR 5 RS IR (A F R AN RS PR R, N AE R RE A YR
HLI 1 (K937 2 AT R KR U S R P (- 7 A

o EREAN PRI 5 A NG I — NS 48 B (24VIAW) LAR 1E IR IR AR o

P {7 1 P o

o NE HVIC F1 LVIC &5 F 4z 1) e Jsi ity
o 7L S | FLYR SO AT R IR AL R AN RO A ) W, Y A ST I

&1 TR 7T 2 AT T R R 1T LA
Y N1 o BEVFHLYEIR A 2 R 7 B 2R R AR 7 A A PR T S0 A 5 T B A
SRR o TUUERE N FL AN — AN T 4 B (24VIAW) AT R R .
N o WE HVIC I LVIC B 2l el 1 3t
N (s L B Ve R A R W e S LS QU et W N RURE R S
Uovowo | * FERIE S AL
Pl A PVPIVP L M, X T AR P 5 5V CMOS 4 R 55 il L R
AR A oV |+ PPIIEME T dR, 65 LR T RO T2 em).
NVNYING L o7 1A 2 AR, BRI RC AB A L
o AR B BEL R B AE 1 TR Vg 3T, TR B e . CIN 385 T (003
T A4 LR CIN B2 Jy 600K Q .
« SKH CR JEH 22D I T4k,
o R
R 2 Fo o TS . Fo 5 B NHEIT A 10k Q[ RS 5V HEAT
M, DR TR
T o T TV R 0 e 3
W#;ﬁgw CFO o TS VNC 22 )53 — v 2 45 A 2 Hh e ek 9
BB o MR A 22nF (KBTS 1.8ms).
. HFHARIEM
WA B N b o (ERHAN TS A P O IGBT fSE HUBL A % o
A o g BRI 4k PCB AR 4 RS AR R, AR SERT PRI N 3
T BT A . A — LA B AR M P P 2 B R R A A
WA B N \ TV NN
AT JE A o CEREH B A N U IGBT f % S B AT % o
S R Uy | BTG, SHEIn AC LI

o BN TAERBIERN L IGBT A HE .
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3. 4.3 {RIPINEE

5 3.4 DIP-IPM (447 ThaE
Thie 5 EX
o “ERSPFIHT KNP
1EHIKS) _ o [RHESFHIANE 5 (Voin < Vinem )38 IGBT S, & RIS 5 (Voin > Vinen) )3R3)
IGBT JFili
o SNEZAY IR LB BELR B I . S R T R I R R R B A R A, U
e RAET R, NI IGBT Sz B <.
- SC |+ YA AMER I B REIT, Fo iy H s ik, Bkopse BEE e T CFO Al
VNC Z A HE . 4 Fo ikl ) 58— AN Tl s SN, JTRBERE T EAL.
o WEBZENEI N Pl R R . W SRR T UV iR KE— e T, %
A NI IGBT 15 5 #difE
UVb |« RIBFRYT—E HF L 205 ) i 5 i i 5 UVDr A7
P e YA o QR E R E TR T R, A 2R, SRR EALE S .
KIELRGT (UV) o PN ERIB AT A L R e, 2 AR T UVos BB H R — e
UVos 5, LB IGBT SN E 5 B 8.
o HIHEIEEE UVpsr RALHST, Shgas il s B R R OR S A PR o
o FE UV OREASHH BB E S .

3.4.4 T1EmtE

1200V DIP IPM X & - Sl 2 4 .

DIP-IPM # A fR 5

IGBT Miffss

| ] ] y ] 3
IGBT bt N i) i

3.4 TEMFE
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3.5 Zttem CPRR/REME/ R AR/ SIS

IO 2 A A I, 3 RO AN Y- 0 S ] g, AR Y R KR P2 52 B N 3 A i AR AR T AT
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ltem Symbol Condition Min. Typ. Max. Unit
1.Turn-on threshold voltage Vth(on) | Up, Ve, Wp-Vic terminals 2.0 3.0 4.2 \
2.Turn-off threshold voltage Vth(off) | Un, VN, Wn-Vie terminals 0.8 1.4 2.0 \
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ltem Symbol Condition Rating Unit
Applied between Up,Vp,Wp-Vne,
Input voltage Vein UER/N Wi-Vie P YR ITRTENG -0.5~Vp+0.5 \
Fault output voltage VFo Applied between Fo-Vnc -0.5~Vp+0.5 \%
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F 4.3 EHSEHTIEFERBERMEE (KL PS22056 Af, #fi: mA)

Tj B = (%)
(°C) fc(kHz) 10 30 50 70 90
3 0.98 0.98 0.98 0.98 0.98
5 1.23 1.23 1.23 1.23 1.23
20 7 1.48 1.48 1.48 1.48 1.48
10 1.85 1.85 1.85 1.85 1.85
15 2.46 2.46 2.46 2.46 2.46
20 3.08 3.08 3.08 3.08 3.08
0.94 0.94 0.94 0.94 0.94
1.19 1.19 1.19 1.19 1.19
- 1.44 1.44 1.44 1.44 1.44
10 1.82 1.82 1.82 1.82 1.81
15 2.44 2.44 2.44 2.44 2.44
20 3.05 3.05 3.05 3.05 3.05
0.85 0.85 0.85 0.85 0.85
1.11 1.11 1.11 1.11 1.11
105 1.37 1.37 1.37 1.36 1.36
10 1.74 1.74 1.74 1.74 1.73
15 2.38 2.38 2.37 2.36 2.36
20 3.00 3.00 3.00 2.99 2.97
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