TOSHIBA 2002-2718 MIG30J502H
Pre“m] nary TOSHIBA INTELLIGENT POWER MODULE
FEATURES
{1) Maximum Rating

VCEX =600V, IC=30A
{2) ControlIC

o High voltage IC%x 3 + low voltage ICx 1

* 5V system CMOS/correspond to TTL

+ Single power supply driving bootstrap circuit
{3) Functions

o  Ovwer current protection? only low-side arm

» Short circuit protection: only low-side arm

e RTC: high and low-side arms

s Over temperature protection: only low side arm

s Power supply under voltage protection: high and low-side arms

» Fault signal output: In case of abnormal status of ow-side arm
{9 Applications

+ High power switching applications

« Motor control applications

s PWM carrier frequency 20kl 1z
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TOSHIBA MIG30J502H
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TOSHIBA 2002-2-18 MIG30J502H

Maximum Ratings (Unless otherwise specified, Tj = 25°C)

Inverter
ltem Symbol Test Condition Rating Unit

Supply Voltage Vee P-N 450 \
Supply Voitage (Surge) Ve (surge) |P-N 500 v
Collector Emitter Voltage Vces —_— 600 v
Collector Current tic Tc=25"C 30 A
Collector Current {Peak) ticp Tec=25°C 60 A
Collector Power Dissipation Pc Te =25°C 50 w
Junction Temperature T —_ 150 °C

Control (protection)

item Symbol Test Condition Rating Unit
Vee ). (v). - COM,
Supply Voltage Vb Voo (MV[;) 20 v
Supply Voltage Vos___[Curm.wm-CEML.v.wW) 20 v
IN @), (v}, (w) — COM,
Input Voltage VIN IN (). (v). () ~ GND -0.5t0Vp+05 v
Fauit Output Voltage VFo VFO - GND -05toVp+ 0.5 v
Fault Output Current IFo Sink current rating of VFO 10 mA
Overcurrent Protection
Set-up Terminal lroc roc - GND 3 mA
General
Item Symbol Test Condition Rating Unit
P Supply Vi VD = 13.5V to 16.5V
ower oltage
Self-protection Range (Short) VeerroT)  |inverter: Tj = 125°C 40
JNon Repetotove
Operating Module Frame Temperature Tc - -20 to +100 °C
Storage Temperature Tstg - -40 to +125 °Cc
Isolation Voltage Viso S_'ne waYe 60Hz, AC 1 minute, 2500 Vms
JFin-terminal

Thermal resistance

item Symbol Test Condition Min Typ. Max Unit

R Inverter IGBT — — 2.
Junction to Case Thermal Resistance th (<) 5
Ring<) |Inverter FRD — | = | 45 |cw

Case to Fin Therma!l Resistance Rin (e-h Case-Fin (coating grease) — —_ 0.4
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Electrical Characteristics (Uniess otherwise specified, T; = 25°C)
Inverter
ltem Symbol Test Condition Min Typ. Max Unit
Collector-Emitter VCE(say Vb =Vpe =15V |Ic=30ATj=25C - 2.1 2.7 Vv
Savyuration Voltage Input = ON Ic=30ATi=125°C - - 3.0
Forward Voltage VE__lIE=30A Input=OFF - 2.2 2.9 v
ton(H) - 1.4 2.1
ton(L) |Vcc=300V,Vp=15V,Ic =30A - 1.2 1.6
tr Inductance Load - 0.2 -
Switching Time tof(H) |(high and Low-side arms) - 156 | 24 is
tof(L) |Input=ON - 1.5 24
tf (Note1) - 0.15 0.3
trr - 0.1 -
Collector Cut-off Ti=25°C - - 1.0
| Vce =600V mA
Current CES |VeE T=125°C - - 10
Control {protection)
Item Symbol Test Condition Min Typ. Max Unit
Vee),(v),(w)y-COoM,
Control Power Supply Voltage Vo veew).GND 135 15.0 16.5 \
VD =15V, Voo(L)-GND - 6 N mA
_— Input = OFF, C(U)}-CE(U),
Circuit Current Io VoB=15V. cvceEm, . 15 . mA
lnput = QOFF C(W)-CE(W)
Vb = 15V, Rre = 1.55kU,
Fault Output Voltage VN 1FO=10k® 5V oulup a9 1 - - M
VFoL J\b = 10V, Rroc = 1 %EZKU IFo = 5mA - 08 1.2 vV
Correspond to each arm input
High-and Low-Side Arm Dead Time tdead |VD =15V 3.0 - - is
20=Ti=100°C
W =15V. Rre = 1.55kU40.5%
Over Current Protection Trip Level loc |loc=1.86k x current (rating) (30A) 30 36 43 A
[Rroc {Note1)
| LVOBH 1< 45500 Irip level 10 1105 113 v
Control Power Supply Under Voltage DBHh FT fing ti Hysteresis 04 0.55 0.7 \'
Protection UVoL m'l: 5"?5 ime Trip level 105 T 115 1T 1251 v
UV DLhys Hysteresis 0.3 0.5 0.7 "
Over Temperature Protection (Tj) OT_[Trip level Vp=15V - 170 - °c
(Note2)) OThys [Hysteresis Vp=15V - 15 - °c
[Fault Outoyt Pulse Width tFO |Vo=15V, Cro=22nF (Note3)] 26 | 44 - ms |
Input ON-Threshold Voltage (H side) VINON) _INU).(V),(w)-COM 1.5 - 2.5 v
Input OFF-Threshold Voltage (H side) VIN(OFF) |VD =15V 2.5 - 35
input ON-Threshold Voitage (L side) VINONY TIN(U).(v),(w)-COM 15 - 2.5 v
Input OFF-Threshold Vottage (L side) VIN(OFF) |VD = 15V 2.5 - 3.5

Note 1: Can sel overcurrent proteciion only at low-side arm.
Note 2: Tj specifies junclion lemperature for low-side controt IC.

Note 3: When low-side arm trips caused by over/short cumrent protection of under voltage protection ¢r over

temparature protection, fault pulse outpsts.
Pulse width, 1IFO, can be derived from the fotlowing equation:
FO {ms) = 200 x external capacilance (uF)
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TOSHIBA MIG30J502H

Mechanical Test and Characteristics

Applicable| .
item Symbot Test Condition Stondarg | M | Typ | Max | Uma
Recommended
) — 10 s 15 jkg.cm
T g Torque - :&m rating: 12 kg-cm
Recommended
aling; 1.18N.m - 0.68 - 147 | NM
R
. ’( o T8 WLV, ng. Jis
Pin Straining Stengih — a0 — —-
Load 1.0kg9.8 N cron *
(except P, N, U, V, W pins)
Load 1.5 ky/ 147 N
P N.?JO’V w
‘ . LV, W pins) s
Pin Bending Stren — 2 — - 1 CYcies
o Strengih Load 0.5 ky/ 4.9 N c021
Mond 0°
{except P, N, U, V, W ping)
Weight - — — — | 82 | - | ¢
Recommended Usage Condition
| Becommenced Rating |
tam Symbol Test Condition Mo | Typ. | Max Unit
Power Supply Voltage Vee P-N 200 | 300 | <00 v
Veo - COM,
Control Power Supply Voltage Vo v mg_(\g,gi 135 | 150 | 1658 v
Control Power Supply Voltage Vpu C 1, (). W) = CE . (v, ) 135 [ 150 | 165 | v
PWM Carriet Fregquency e —— — 20 —— kH2
High and Low-side Arms Dead Time tasad Correspond 1o gach amm input 3.0 - — s
inpat ON-Tivashold Voltage Vingony [N, v, w) ~ COM 0100.85 v
input OFF~Threshold Voltlage VIN©FR  |IN oo, 1, i) ~ GND 401055 v
Minimum Input palge wisth tmin Acteptable minimum ingut pulse widinh 1.0 B
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ton{H):high-sid .
NOTE 1 Switching Waveform oL fap-sicls arme-iay

tofi(H) high-side arme “sw*

. oML} dow-side arms*i”
H
input Voltage ViN [©ON} Vin©OFF)
L w %
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Switching Time Test Circuit of High Side
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TOSHIBA MIG30J502H

Switching Time Test Circuit of Low Side

»
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NOTE 2 Details in protection function against overcurrent

{1 OC {overcurrent) protection
Protection function against overcurrent during the normal operation.
This function is set to only a Jow-side circuit. Diagnosis is also output,

{2) SC (short-cirenit) protection
Protection function against overcurrent during abnormal operation such as a twisted wiring on a circuit board,
This function is set to only = low-side circuit. Diagnosis is also output,

{3) RTC {real time controD) protection
SC protection cireuit has mask time period for about 2.0 us to protect malfunclion against noise. RTC
protection is designed to protect IGBT from overcurreat and limit current flow during this mask Lime period.
OC and SC protection functions cut off their operations, but RTC function just control current peak, Diagnosis
function is not applied to this protection.

Protecton Am Set Up Level Emor Signal
oc Low Side 120% that of rating O
High Side Non —
sc Low Side 180 % that of rating o]
High Side Non Nan
Ate Low Side 400% that of rating Non
High Side 400% that of rating Non Hroc = 1 55 kY

~i
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TOSHIBA MIG30J502H
Package Dimension/Pin Assignment
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Pin Names
1. IN{U) 14.
2. Vgo (V) 15.
3. CW) 16.
4. CE (V) 17.
5. IN(V) 18.
6. Vce (V) 19.
7. C(V) 20.
8. CE(V) 21.
9. INW) 22.
10. Ve (W) 23.
11. COM 24,
12. C(W) 25.
13. CEW) 26.

Enlarged part A (5 parts)

Vee (L)
GND
roc
ccT
VFO
IN (X}
IN(Y)
IN(2)

zg<co

Enlarged part B (21 parts)




