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ABSTRACT
In some requirements of de motor drive circuit application are high quality output with
generation of low internal EMI. However the conventional d¢ motoer drive circuit have been
usually using unbalanced circuit which generates the high EMI to the frame ground.
This thesis presents a balanced dc motor drive mator circuit which is effective way to
reduce the commom-mode conducted noise. The circuit balancing is to make the noise pick up
or occurring in both conductor fines, sending power finc and returning power line are equal in

amplitude and opposite phase so that it will cancel out in the frame ground.
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Datasheetirciive...

Request For Quotation

Order the parts you need from our real-time inventory database.
Simply complete a request for quotation form with your part
information and a sales representative will respond to you with
price and availability.

Request For Quotation
Your free datasheet starts on the next page.

More datasheets and data books are available from our
homepage: hitp://www.datasheetarchive.com

This datasheet has been downloaded from hitp://www. datasheetarchive.com.



TOSHIBA

TLP250

TOSHIBA PHOTOCOUPLER GaAfAs IRED & PHOTO-IC

TLP250

TRANSISTOR INVERTER

INVERTER FOR AIR CONDITICNOR
IGBT GATE DRIVE

POWER MQS FET GATE DRIVE

The TOSHIBA TLP250 consists of a GaAfAs light emitting diode

and a integrated photodetector,
This unit is 8-lead DIP package.

TLP250 is suitable for gate driving circuit of IGBT or power MOS

FET.

¢ Input Threshold Current : Ip=5mA (Max.)

¢  Supply Current(IgQ) : 11mA (Mazx.)

&  Supply Voltage (Vo) ; 10-35V

o  QOutput Current (Ip) : 11.5A (Max.)

e  Switching Time (tp7 H/tpHT)  1.54s(Max.)

e Isolation Voltage + 2500V g (Min.)

* UL Recognized . UL1577, File No.E67349
¢  Option(D4) type

VDE Approved : DIN VDE0884/06.92, Certificate No.76823

Maximum Operating Insulation Voltage : 630Vpg
Highest Permissible Over Voltage 1 4000VpR

{Note) When a VDE(O884 approved type is needed,
please desipnate the “Option (D4)”

8  Creepage Distance : 6.4mm (Min.)
Clearance ¢ 6.4mm (Min.)
SCHMATIC
Icc
Y
_I_ 8 CcC
Iy
—-
e )y
-
VF -
3- Vo
O

GND

5

connected between pin 8 and 5 (See Note 5).

A 0.14F bypass capeitor must be

TRUTH TABLE

Trl Tr2
LED OFF | OFF ON

Unit in mm

Hwo
Fl~
H o
i

|

£.4+025

Y
[
o [
I

8664025

o858

1.2+0.15

Z
=
i
o

254 £025

11 10C4

TOSHIBA 11-10C4
Weight : 0.54g

PIN CONFIGURATION (TOP VIEW)

100 (s
2E:%., 17
3[ 7/ s

4 15

N.C.
ANODE
CATHODE
N.C.

GND

Vo (OUTPUT)
Vo

Vee

00 =10 O b 03 B0 =
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TOSHIBA TLP250
ABSOLUTE MAXIMUM RATINGS (Ta = 25°C)
CHARACTERISTIC SYMBOL RATING UNIT
Forward Current Ig 20 mA
o | Forward Current Derating (Ta=70°C) alp/aTa —0.38 mA /°C
= |Peak Transient Forward Curent {Note 1) IFPT 1 A
Reverse Voltage VR 5 v
Junction Temperature T; 125 °C
“H” Peak Output Current(Pyw=2.5us, f=15kHz)(Note 2) IoPH —-1.5 A
“L” Peak Output Current (Pyw=2.5.s, f=15kHz) (Note 2) IopL +1.5 A
o (Ta=70°C) 35
Q v v
S Output Voltage (Ta=85°C) 0 21
= (Ta= 70°C) 35
v Vv
; Supply Voltage (Ta<85°C) cc 2
R Output Voltage Derating (Ta= 70°C) aVQ/4aTa ~0.73 V/°C
Supply Voltage Derating (Ta= 70°C) AVoo/ATa —-0.73 V/i°C
Junction Temperature T 125 C
Operating Frequency (Note 3) f 25 kHz
Operating Temperature Range Topr —-20~85 °C
Storage Temperature Range Tstg —55~125 °C
Lead Soldering Temperature (10s) Tsol 260 °C
Isolation Voltage (AC, 1min., R.H.=60%) (Note 4) BVg 2500 Vrms

{Note 1} Pulse width Pyw= 1.8, 300pps

(Note 2) Exporenential Wavefom

(Note 3)

{Note 4) Device considerd a two terminal device :
7 and 8 shorted together.

(Note 5)

Exporenential Wavefom, I[QpHy= —1.0A (£2.5us), IQPLE +1.0A (2 2.5us)
ping 1,23 and 4 shorted together, and pins 5, 6,

A ceramic capacitor (0.14.F) should be connected from pin 8 to pin 5 to stabilize the

operation of the high gain linear amplifier. Failure to provide the bypassing may impair
the switching proparty. The total lead length between capacitor and coupler should not

exceed lem.

RECOMMENDED OPERATING CONDITIONS

CHARACTERISTIC SYMBOL MIN TYP. MAX. UNIT
Input Current, ON IroN) 7 8 10 mA
Input Voltage, OFF VF (OFF) 0 — 0.8 v
Supply Voltage Vee 15 — 30 | 20 v
Peak OQutput Current IorpH/I0PL — — 0.5 A
Operating Temperature Topr —-20 25 70 | 85 °C
2 2001-06-01



TOSHIBA TLP250

ELECTRICAL CHARACTERISTICS (Ta = - 20~70°C, Unless otherwise specified)

TEST
CHARACTERISTIC SYMBOL| CIR- TEST CONDITION MIN. |TYP.* | MAX. [ UNIT
CUIT
Input Forward Voltage VE — [p=10mA, Ta=25°C 1.6 1.8 v
Temperature Coefficient of _ o
Forward Voltage aVy/aTa| — f[[p=10mA — 20 — ImV/°C
Input Reverse Current IR — |VR=8V, Ta=25°C —_ 10 | A
Input Capacitance Cp — {V=0, f=1MHz, Ta=25°C — 45 250 | pF
“H” Level | 1 3 ] Oma 05 | ~15
eve OFH - Va a=4V -0. ~1.5| —
Output Current Vee=30V | 78-6 A
43 n I 2 (*1) IF = D
L" Level OPL Ve 5=2.5V 0.5 2] —

il Vool =+15V, VEE1 = —156V

H” Level| VOH 4 Ry = 2000, Iy=5mA 11 128 —
Qutput Voltage v
Vool = +15V, VEg1=-15V

“L” Level | VOL 5 Ry, =200, Vp=0.8V — | —14.2|-12.5
Veo=30V, Ip=10mA
“H” Level | IoCH — [[a=25°C e i
Supply Current NV eEERI VeI Ao — — 1 mA
Voo=30V, Ip=0mA
“L” Level | IgcL 17/ [Razehis ] i i B
Voo=30V, [p=0mA I 4l 11
Threshold Input |“Output I TR IRECTIRs 15V, VEg1=—15V
Current L—H" FLH R1,=200{), Vo=>0V o 3 5| mA
Thresheld Inpuat |“Output o N Voel=+15V, VER1 =15V 0.8 Y i _
Voltage H—L" Rp,=200{}, Vo<0V y
Supply Voltage Voo — 10 — 35
Capacitance a Vg=0, f=1MHz
(Input-Output) S T Ta=25°C y Loy 201 pF
Resistance (Input-Output) Rg — XSH:;%C:)\; Ta=5’ & 1x101? 10| — Q

* All typical values are at Ta=25°C (*1) : Duration of Iy time=50us

3 2001-06-01



TOSHIBA TLP250

SWITCHING CHARACTERISTICS (Ta = - 20~70°C, Unless otherwise specified)

TEST
CHARACTERISTIC SYMBOL | CIR- TEST CONDITION MIN. |TYP.*| MAX. |UNIT
CUIT
Propagation L—H toLH Tp=8mA — 0.15 | 0.5
Delay Time H—-1L . 15 .
Y HL | ¢ [Veer=+15Y, VER1=—15V 015 | 08 , ¢
Output Rise Time tr 2000) _ — —
Output Fall Time tf Ry, =2005 - — —
Common Mode Transient
. . VoM =600V, Ip=8mA
Immunity at High Level CyMH 7 - N -5000] — — |V s
Output Voo =30V, Ta=25°C
Common Mode Transient
. VoM =600V, Ip=0mA
Immunity at Low Level CML 7 1§ 7 o 5000 | — — |V/pus
Output Voo =30V, Ta=25°C

* All typical values are at Ta=25°C

4 2001-06-01



TOSHIBA

TLP250

TEST CIRCUIT 1 :

1|: :|8

TEST CIRCUIT 3 : |OPH

y ;]—}j- 0.14F j- VCC—_.—
IF(E N Vg g
ia

o]

TEST CIRCUIT 2 : IOPL

I preq <
<[ ]_';i;)lfs-s
)

TEST CIRCUIT 4 : VOH

1

!

| 50 g |
—

]
-
]
=S|

«

Q

Q

[ ad

—TVEEI
TEST CIRCUIT 5 : VgL
8
1[0 }l
— = 01uF _LVeet
Vg F Ry, F
— M
VoL
«[ g
1~
T VEE1
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TOSHIBA TLP250

TEST CIRCUIT 6 : tp|H, tpHL. tr. tf

O

| S R S |

8,
L“#F A{Y CcC1

JUr <
O——E Vo — VoH 80%
Ry, A GND
——=VL 80%

Gl

t
10002 ‘p_I-IL

EE1

TEST CIRCUIT 7 : CpH. ML

8
1[] [
sw IF IU.I;;F
?:—[ ] — __VCC
Ao'oB T
1 H—vo
Lo, 18!

+

&AL

600V

90%

Ve 10% 4/ 4800 )

80 (V)

= :tr i CML = by (us)

SW : A(Ip=8mA) ik v o 4800Y)

v V_ o M MH = tr(us)
0O /\—3V

CHL

SW : B(Ip=0)

CML (CMpE) is the maximum rate of rise (fall) of the common mode voltage thai can be
sustained with the output voltage in the low (high) state.
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TOSHIBA

TLP250

tmA}

iF

FORWARD CURRENT

IF (mA)

ALLOWABLE FORWARD CURRENT

A)

ALLOWABLE PEAK QUTPUT CURRENT
lppH. loPL

I —- VF AVE/ATa — Ip
100 — — —— -24 : r
Ta=25°C = == G Pl | )
50 2z . i
e ; [ :
30 =1 | |
| h,_// §> -2.4 I
M= = . S ‘
] e o - $2 22
E — —)
3 v ] | ] ! HiNE
1 — - = éz ~2.0 o
0.5 7 — 5 3
— 7 g
0.3 / =
— / o8 1.8
1.1 . @
. 7 <E
.05 EE -148
0.03 7 ol
/ ="
0,01 -14
1.0 1.2 14 1.6 18 2.0 8.1 0.3 05 1 3 5 10 30
FORWARD VOLTAGE Vg (V) FORWARD CURRENT I (mA}
Ip - Ta voe — Ta
40 ES
]
3
-
30 w
E it \
z N
-
Q
=
20 2 20
v
[, B
=
77]
o
10 2 10
-t
=
<]
-
0 | 2 0
) 20 40 50 8¢ 100 0 20 40 60 BO 100
AMBIENT TEMPERATURE Ta (°C) AMBIENT TEMPERATURE Ta (C)
IopH, IoPL — Ta
T 1] 3 T I
PW=25m, IS 16KHz
2
1
l
I
0
] 20 40 ) 80 100

AMBIENT TEMPERATURE Ta ("C)
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TOSHIBA TLP250

RESTRICTIONS ON PRODUCT USE

000707EBC

@ TOSHIBA is continually working to improve the quality and reliability of its products.

Nevertheless, semiconductor devices in general can malfunction or fail due to their inherent
electrical sensitivity and vulnerability to physical stress. It is the responsibility of the buyer,
when utilizing TOSHIBA products, to comply with the standards of safety in making a safe
design for the entire system, and to avoid situations in which a malfunction or failure of such
TOSHIBA products could cause loss of human life, bodily injury or damage to property.
In developing your designs, please ensure that TOSHIBA products are used within specified
operating ranges as set forth in the most recent TOSHIBA products specifications. Also, please
keep in mind the precautions and conditions set forth in the “Handling Guide for
Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability Handbook” etc..

@ The TOSHIBA products listed in this document are intended for usage in general electronics
applications (computer, personal equipment, office equipment, measuring equipment, industrial
robotics, domestic appliances, etc.). These TOSHIBA products are neither intended nor
warranted for usage in equipment that requires extraordinarily high quality and/or reliability or
a malfunction or failure of which may cause loss of human life or bodily injury (“Unintended
Usage”). Unintended Usage include atomic energy control instruments, airplane or spaceship
instruments, transportation instruments, traffic signal instruments, combustion control
instruments, medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA
products listed in this document shall be made at the customer's own risk.

@ Gallium arsenide (GaAs) is a substance used in the products described in this document. GaAs
dust and fumes are toxic. Do not break, cut or pulverize the product, or use chemicals to
dissolve them. When disposing of the products, follow the appropriate regulations. Do not
dispose of the products with other industrial waste or with domestic garbage.

® The products described in this document are subject to the foreign exchange and foreign trade
lawvs.

® The information contained herein is presented only as a guide for the applications of our
products. No responsibility is assumed by TOSHIBA CORPORATION for any infringements of
intellectual property or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any intellectual property or other rights of
TOSHIBA CORPORATION or others.

@ The information contained herein is subject to change without notice.

8 2001-06-01



International
TSR Rectitier

Description

Advanced Process Technology
Dynamic dv/dt Rating

175°C Operating Temperature
Fast Switching

Fully Avalanche Rated

PD - 91503D

IRFP150N

HEXFET® Power MOSFET

A RDS(on) = 0.036Q2

D
Vpsg = 100V

{

Ip = 42A

Fifth Generation HEXFETs from Internationat Rectifier
utilize advanced processing technigues to achieve
extremely fow on-resistance per sificon area. This
benefit, combined with the fast swilching speed and
ruggedized device design that HEXFET Power
MOSFETs are well known for, provides the designer
with an extremely efficient and reliable device for use
in a wide variety of applications.

The TO-247 package is preferred for commercial-
industrial applications where higher power levels
preclude the use of TO-220 devices. The TO-247 is

similar but superior to the earlier TO-218 package TO-247AC
because of ils isolated mounting hole.
Absolute Maximum Ratings
Parameter Max. Units
Ip @ Te = 25°C Continuous Drain Current, Vgs @ 10V 42
ip@ T =100°C| Continuous Drain Current, Vgs @ 10V 30 A
Iom Pulsed Drain Current @® 140
Pp@Tg = 25°C Power Dissipation 160 w
Linear Derating Factor 1.1 wieC
Ves Gate-to-Source Voltage t 20 Vv
Eas Single Pulse Avalanche Energy@® 420 mJ
lar Avalanche Current®® 22 A
Ear Repetitive Avalanche Energy® 16 mJ
dv/dt Peak Diode Recovery dv/dt @® 5.0 Vins
Ty Operating Junction and -55 to + 175
Tsta Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torque, 6-32 or M3 srew 10 Ibfein (1.1N+m})
Thermal Resistance
Parameater Typ. Max. Units
Rusc Junction-to-Case — 0.95
Rucs Case-to-Sink, Flat, Greased Surface 0.24 e *CIwW
Rua Junction-to-Ambient — 40
www.irf.com 1
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IRFP150N

International
TIGR Rectifier

Electrical Characteristics @ T, = 25°C (unless otherwise specified)

(D Repetitive rating; pulse width limited by

max. junction temperature. ( See fig. 11)

@ Starting T,= 25°C,L = 1.7mH

Rg = 250, |5 = 22A. (See Figure 12)
@ Igp < 22A, difdt < 180AMS, Vpp < Viprjpss:

T;<175°C

Parameter Min. | Typ. | Max. ; Units Conditions
V(BRIDSS Drain-to-Sopurce Breakdown Voltage 100 | — | — V| Vs = OV, Ip = 250pA
AVErpssiAT) | Breakdown Voltage Temp. Coefficient | — | 011 | — | V/°C | Reference to 25°C, Ip = 1mAQ
Rpstan Static Drain-to-Source On-Resistance | — | — "0.036] 2 | Vgs =10V, ip = 23A @ .
Visitn) Gate Thresheld Voltage 20 | — | 4.0 V  Vps = Vgs, Ip = 250pA —
Os Forward Transconductance 14 | - — S Vps = 25V, Ip = 22A0
loss Drain-to-Source Leakage Current : : 22550 HA zs: ; ;38\:{"‘/\;23;08\‘/“ oo
lass Gate-to-Source Forward Leakage — | — 1 100 AA Vas = 20V
Gate-to-Source Reverse Leakage — | — | -100 Vgg = -20V
Qq Total Gate Charge — | — 110 o = 22A
Qgs Gate-to-Source Charge — | — | 15 nC | Vpsg =80V
Qga Gate-to-Drain {*Miller”) Charge — | — | 58 Vas = 10V, See Fig. 6 and 13 ®®
tagon) Turn-On Delay Time —_ M| — Voo = 50V
t Rise Time — | 56 | — | g = 22A
Lyt Turn-Off Delay Time S (=" Rg =3.6Q
tt Falf Time w—— 40 | — Rp = 2.9} See Fig. 10 @®
ip Internal Drain Inductance — | 50| — gritr\:e(:y;ié)' f_‘?
nH o e )
Ls Internal Source Inductance — 113 | — {Zrese \[‘j?f
and center of die contact 5
Ciss Input Capacitance — {1900 — Vgg = OV
Coss Output Capacitance — | 450 | — | pF | Vpg =25V
Crss Reverse Transfer Capacitance — | 230 | — f = 1.0MHz, See Fig. 5@
Source-Drain Ratings and Characteristics
Parameter Min.| Typ.| Max. | Units Conditions
Ig Continuous Source Current 0 |/ MOSFET symboi
{Body Diode) A showing the
Ism Pulsed Source Current integral reverse é
{Body Diode) ©® NP p-n junction diode.
Vsn Diode Forward Voltage — | — 13 \4 Ty =25°C, Ig 223A, Vs =0V @
te Reverse Recovery Time — | 180 | 270 | ns | Ty=25°C, | =22A
Qe Reverse RecoveryCharge — | 1.2} 1.8 | uC | didt=100A/ps @ @
"on Forward Tumn-On Time Intrinsic turn-on time is negligible (turn-on is dominated by Le+Lp)
Notes:

@ Pulse width < 300us; duty cycle £ 2%.

© Uses IRF1310N data and test conditions.

www.irf.com



infernational IRFP150N
TOR Rectifier

1000 T — g — 1000 vos o
TOP 15y - : . TOP 1By T
oV e WY
acv 8oV .. .
7oV 7OV
§.0v 60V
55V 5.5Y
5.0V 5.0V
BOTTOM 4.5V BOTTOM 4 5

pry
o
<

100 |—

-
<

NN

: b NN
H y Tl i 20us PULSE WIDTH

Ip. Drain-to-Source Current (A)
Ip, Drain-to-Source Current (A)

“ul T 200s PULSE WIDT

1 / " T4=255C ] 1 .. L Ty=175°C
9.1 1 10 100 0.1 1 10 100
Vpg . Drain-to-Source Voltage (V) Vpg . Drain-to-Source Voltage (V)
Fig 1. Typical Output Characteristics Fig 2. Typical Cutput Characteristics
1000 —r e 3.0 o .
= i . N s a: o= 36A NG ! | n
g ~ =3l A —
= % | ; i ; : i :
£ £ 25 ‘ T 7
c & — ,I ! .i [ F . . R
© @ A / :
3 100 o 5|4 L At
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o 3N —rrH e RN
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@ o E \ | LT
e P 5 SR ARy dEnE _
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o 10 | = 1.0 / - -
a & : L~ ~
5 e ™ g
- T 05
o
%] — — - T . . .
) . Q:D 00 be s ] Vgs=10V
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Vg, Gate-te-Source Voltage (V) T,. Junction Temperature (° C)
Fig 3. Typical Transfer Characteristics Fig 4. Normalized On-Resistance

Vs. Temperature
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IRFP150N

100

3500 Vos =0V, 1= 1MHz
CiSS = Cgs + ng‘ CdS SHORTED
3000 Crss = Cgu
Coss = Cgs * Cyd

L 2500 .
JiH] i :
€ 2o00 ]\ - \ — !
o : \
:'L_-,' \ . ’. [ r [— ,,“,, 1‘ * ey }
o . '
a 1500 -
) :
Q \ -\C :
O 1000 I°53 i : } :

500 Crss [~

0
1 10
Vpg. Drain-to-Source Voltage (V)
Fig 5. Typical Capacitance Vs.
Drain-to-Source Voltage

1000 T~

Isp, Reverse Drain Current (A)

0.1

IVIGS =0V

02

04 0.6 0.8 1.0

1.2 1.4

Vgp .Source-to-Drain Voltage (V)

Fig 7. Typical Source-Drain Diode

Forward Voltage

1.6

International
TR Rectifier

20 Io=22A [
VDS: 80V .
; VDS= 50V
; 16 VDS: 20V
2 7
g 12 7
3
S 4
2 W74
|
@y /[ |
&) v I
> - \
W~ I FOR TEST CIRCUIT
5 SEE FIGURE 13
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