APPLICATION NOTE
PRELIMINARY

MITSUBISHI <INTELLIGENT POWER MODULES>

PMSORLB060

: FLAT-BASE TYPE
INSULATED PACKAGE

Notice :

This is not a final specification. Some parametric limits are subject to change.

PM50RLB060 Pre. | T.Marumo Rev. |A| 7 onums.
Apr. | M Yamemoto July.26.2002 (oo Tl 12-Dee. ~ &
Feature OUTLINE DRAWING Dimensions in mm

a) Adopting new 5th generation IGBT(CSTBT) chip, which
performance is improved by 14m fine rule process.

typical Vee(sat)=1.5V @Tj=125°C
b) 1 adopt the over-temperature conservation by Tj

detection of CSTBT chip, and error output is possible
from all each conservation upper and lower arm of IPM.

For example,

¢) New small package
Reduce the package size by 32%, thickness by 22% from
S-DASH series.

d) Current rating of brake part increased.
60% for the current rating of inverter part,

3¢ B0A, 600V Current-sense IGBT type inverter
30A, 600V Current-sense regenerative brake IGBT
Monolithic gate drive & protection logic

Detection, protection & status indication eireuits for,
short-circuit, over-temperature & under-voltage
( P-Fo available from upper arm devices )

+ Acoustic noise-less 3.YkW class inverter application

See Page 7

APPLICATION : General purpose inverter, servo drives and other motor controls
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Maximum Ratings. (Tj = 25°C , unless otherwise noted)

Inverter Part

Ttem Symbol Condition Ratings Unit
Collector-Emitter Voltage Vees Vo= 1HV, Vem= 15V 600 \Y%
Collector Current *Ic T.= 25°C 50 A
Collector Current ( Peak ) +1cp To= 25°C 100 A
Collector Dissipation Pc T.= 25°C (Note-1) 134 W
Junction Temperature Tj -20 ~ +150 | °C

Brake Part

Item Symbol Condition Ratings Unit,
Collector Emitter Voltage VcEs Vb= 15V, Vo= 15V 600 V-
Collector Current Ic T.= 25°C 30 A
Collector Current ( Peak ) Tce Te= 25C 60 A
Collector Dissipation Pc To= 25°C (Note-1) 79 W
FWDi Rated DC Reverse Voltage | Vroo To= 25°C 600 Vv
FWDi Forward Current Ir Te= 25°C 30 A
Junction Temperature Ty -20 ~ +150 | °C

Control Part .

Item Symbol Condition Rating Unit

Applied between : Vupi-Vurs

Supply Voltage Vo Vver-Vvee, Vwer-Vwee, Vni-Vine 20 , v
Applied between @ Up-Vurc, Vr-Vvee

Input Voltage Ve Wp-Vwre, Un- Vi Wn+Br-Vie 20 v
Applied betwee : Upo-Vupe, Vro-Vrc

Fault Output Supply Voltage Vro Wro-Vape, Fo-Vag . 20 A

Fault Cutput Current Iro Sink current at Uro, Vro, Wro, Fo terminals 20 mA

Total System

Ttem Symbol Condition Rating Unit

Supply Voltage Protected Vp= 13.5~16.5V

by SC Vecteron Inverter Part, Tj= +125°C Start 400 v
Supply Voltage ( Surge ) Voceurgs | Applied between : P-N , Surge value 550 \
Module Case Operating ) ‘ : o
Temperature Te (Note-1) -20 ~ +100 [ °C
Storage Temperature Tsteg A0 ~ +125 | °C
: ) . 60Hz, Sinusoidal

Isolation Voltage Viso Charged part to Base, AC 1 min, 2500 Vrms

{(Note-1) Te(base plate) measurement point is below.
Top view :
Brseanus ....|.... @
TTC
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Thermal Resistances

Ttem Symbol Condition Min. Typ. | Max. | Unit
RthG-9Q | Inverter IGBT part {per 1/6) (Note-2)| — - 0.95*
Rth§-oF Inverter FWDi part (per 1/6)  (Note-2) — - 1.61*
RthG-9qQ | Brake IGBT part {Note-2) - — 1.21%
Junction to case RihG-oF Brake FWDi part (Note-2) - — 2.19%
Thermal Resistances Rthij-aQ Inverter IGBT part (per 1/6)  (Note-1) — - 1.24 | *C/W
RihG-9F | Inverter FWDipart (per 1/6) (Note-1}] — - 2.09
RihG-0q | Brake IGBT part (Note-1) - — L.57
Rth(§-oF Brake FWDIi part (Note-1) - - 2.85
ot Thoml | | e o Cpor ey T = Joms
% If you use this value, Rth(f-a) should be measured just under the chips.
(Note-2) Tclunder the chip) measurement point is below. (unit : mm)
arm up VP WP UN VN WN Br
axis IGBT | FWD4 | IGBT | FWDi | IGBT | FWDi | IGBT | FWDi | IGBT | FWDi | IGBT | FWD1 | IGBT | FWDi
X 29.0]29.5]64.6|65.1[85.9{86.4]38.1}37.6|54.8|565.3]76.1]75.6]18.3|22.4
Y -7.31 1.6 2.1 |1-7.3] 2.1 [ 5.3 [-4.6] 5.3 [-4.6} 5.3 [-4.61-7.4| 7.0
H Yo i
- B é_, Bottom view
X
Electrical Characteristics (Tj= 25°C unless otherwise noted)
Inverter Part .
Item Symbol Condition Min Typ. Max. | Unit
Collector-Emitter VCE(sat) Vo= 15V, Vo= OV Tj= 25°C" - 1.6 2.1 A
Saturation Voltage Ic= BOA, Pulsed Fig.1l| Tj=125°C -~ 1.6 2.0
. -Je= B0A, Vo= 16V
FWDi Forward Voltage | VEC Vo= 15V Fig.2 - 2.2 33 |V
ton Vp= 15V, Vew= 0V <— 15V 0.5 1.0 2.4
trr Vee= 300V, Ic= B0A — 0.2 0.4
Switching Time tclon) Tj= 125°C, Inductive Load 1 - 0.4 1.0 S
toff : Fig.3 — 1.2 2.5
teloff) — 0.5 1.0
Collector-Emitier TCES Voe= Vcgs Tj= 25°C - — 1 mA
Cutoff Current Vo= 15V Fig.4| Tj=125°C e - 10
Brake Part
Item Symbol Condition Min. Typ. Max. | Unit
Collector-Emitter VCE(sat) Vo= 15V, Vo= OV Tj= 25°C — 1.6 2.1 V
Saturation Voltage Ie= 30A, Pulsed TFig.1| Tj=125°C — 1.5 2.0
FWDi Forward Voltage | VFM | Is= 30A Fig.2 — 2.2 3.3 v
Collector-Emitter IcEs Vez= Vegs Tj= 25°C — — 1 mA
Cutoff Current Vp= 15V Fig.4| Tj=125°C — — 10
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Control Part

Ttem Symbol | Condition . Min, Typ. Max. | Unit
Circuit Current Ip Vo= 15V Vir-Vie — 20 30 mA
Vom= 15V Vxr1-Vxreo - ] - 10
Input ON Threshold Voltage | Vion | Applied between : Up-Vuec , Ve-Vypc 1.2 1.5 1.8 v
Input OFF Threshold Voltage | Vinermn | WeVwec , Un: Vi Wi Br-Vae 1.7 2.0 2.3
Short Circuit SC -20=2Tj=126°C Inverter part | 100 — — A
Trip Level Vp=16V  Fig.5,6 | Brake part 60 - —
Sgg’f;yc,}rﬁ;‘f Current tfi(S0) | Vp= 15V Fig56 | — 10 — | s
Over Temperature oT Detect T of IGBT chip | Trip level 135 145 155 °C
Protection OTy Reset level - 125 - -
Supply Circuit Under- uv -205Tj=125°C Trip level il.5 12.0 12.5 \4
Voltage Protection UVr Reset level - 12.5 -
Fault Qutput Current Irom Vo= 158V, Vo= 16V — — 0:01 mA
Trow (Note-2) — 10 15
“gf;“;mpffs‘;“m 1 tro | Vo= 15V MNote2) | 10 | 18 | — | ms
(Note-2) Fault output is given only when the internal SC, OT & UV protectlons schemes of either
upper or lower arm device operate to protect it.
Mechanical Ratings and characteristics
Ttem Symbol Condition Min. Typ. Max. Unit
Mounting torque — Mounting part screw ' M b 2.5 3.0 3.5 N-m
Weight — — 3 — 340 — g
Recommended Conditions For Use
Ttem Symbol Condition Recommended value| Unit
Supply Voltage Veo Applied across P—N. terminals = 400 v
Control Supply Voltage | Vo Applied between : Vuei Vuorc 15.0% 1.5 v
Vvpr-Vvee, Vwpi-Vwee, Vi'Vve  (Note-3)
Input ON Voltage Vewion | Applied between @ Up-Vupe, Ve-Vvec = 08 A%
Input OFF Voltage Veworn | We-Vwee, Un* VN WnBr-Vne = 8.0 '
PWM Input Frequency frwm - | Using Application Circuit of Fig.8 =< 20 kIlz
Aé?;i;??ggugh 1 dead For IPM's each input signals Fig.7 = 20 s

(Note-3) With ripple satisfying the following conditions
dv/dt swing = £5V/us, Variation = 2V peak to peak

Precautions for testing

1. Before appling any control supply voltage { Vp ), the input terminals should be pulled up by
resistores, etc. to their corresponding supply voltage and each input signal should be kept off state.
After this, the specified ON and OFF level setting for each input signal should be done, -

2. When performing "SC" tests, the turn-off surge voltage spike at the corresponding protection

operation should not be allowed to rise above Vogs rating of the device.

( These test should not be done by using a curve tracer or its equivalent. }

TSM— 1654—A
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P,(UV.W,B) PU,V.W)
IN _J N __I
VEIN Fo @T'“ VCIN l EF: @J’—Ic
ov % (15v) [
! - S
oy UV oy UMWEQ
Fig.1 VcEGay Tset Fig.2 VEc,(VFM) Tset

a) Lower Arm Switching

P
G- Fo
Ven <+ Signal inpuat
{ {Upper Am) uv.w
s g Cs = T Vec
Vo Signal Input Fo __l
{LowerAmn )
B
N "]

lc —
Voan
b) Upper Arm Switching P
Fo
: Signal lnput —
Vow (Upper Amm ) i ww ) vch
— T wlon) tr td(ofh ]
Von --- Signal Input Fo
{15v) | (LowerAm) r@' tton=td(on)+tr) {toff=tdl(off+1f)
N
Votaly le —=
. Fig.3 Switching time test circuit and waveform
P.{U,V,W,B)
(a)
J . N
L—O——— IN
Vo Fo Pulse) Ve
{(15V)

UV.W,(N

. VD(ail)

Vo ]
Figd Ices Test '

P.{U,V,W.B) Short circuit Current

mll ) \ / .
Fo +# Vi
Vom T T 7 \ Constant Current s¢
o

]
toff(SC)
Vo UVWN) e — .
Fig.5s SC Test Fig.6 SC Test waveform

IPM input signal Ve

(Upper Arn) i 5!3 ( ' 1,59 t

oV
IPM input signal Vg _—
(Lower Arm) / . /
Al 1§yt +iv t
ov
tdead tdead tdead

1.5V: Input on threshold voltage Vth{on) typical value, 2V: Input off threshold vecltage Vith{off) typical value

Fig.7 Dead time measurement point example
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: Interface which is the same as the U-phase

Fig. 8 Application Example Circuit

Notes for stable and safe operation ;

@ Design the PCB pattern to minimize wiring length between opto-coupler and TPM's input terminal, and
 also to minimize the stray capacity between the input and output wirings of opto-coupler.

@® Connect low impedance capacitor between the Vec and GND terminal of each fast switching opto-coupler.
@ Fast switching opto-couplers : tPLH, tPHL=0.8 us, Use High CMR type.

@ Slow switching opto-coupler : CTR>100%

@ Use 4 isolated control power supplies ( Vp ). Also, care should be taken to minimize the instantaneous

~ voltage charge of the power supply.
@® Make inductance of DC bus line as small as possible, and minimize surge voltage using snubber capacitor
between P and N terminal. .
® Use line noise filter capacitor ( ex. 4.7nF ) between each input AC line and ground to reject common
-mode noise from AC line and improve noise immunity of the system.

TSM—1654—A 6 -7
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Outline drawings ' _ [Dimensions in mm]
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Terminal code _ _
1. VUPC 6. VFO 11. WP 16. UN
2. UFO 7. VP 12, VWP1 17. VN
3. UP 8. VVP1 13. VNC 18. WN
4. VUP1 9. VWPC 14, VN1 19. Fo

5. VVPC 10. WFO 15. Br

TSM—1654—A - 717



