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ABSTRACT

This thesis presents an analysis of high frequency induction application heating
up for iron,using a full-bridge parallel resonant inverter.This inverter circuit using
MOSFETs in series with diode as a switching device and become high values by the
principle of DC current supply to full-bridge inverter circuit. The theoretical results of
which are also verified by experiment and simulation which operates in the switching

frequency range of 18 kHz.
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4.2 HANTMARBININYATIINIMETS

Stopped 3 2006/03/09 23:20:36
CHImIOV :  CHZw10V . : 4 T 20us/div

DC 1001 - DG 11 : : o (20us/div)
i § k 3 ; " NORMZEUMBIS

=Filler= =0ffseta =Record Length= =Trigger=
Smoothing : ON  CH1 : 0.0v Maln @ 10K Mode : AUTO
BW : FULL CH2 : n.ov Zoom @ 10K Type : EDGE CH1 &
Delay : 0.0ns

Hold Off |  MINIMUM

LT T

-l a a AV
an 4.8 3ﬂﬂawammmmﬂﬂmn IC TL494



Stopped 3 2006/03/09 233317
CRI=10V CHZ=10V 20us/div
DG 10:1 pC 1001 L (20us/div)

: : NORM: S0MS /s

Freq 17,4BkHz: Dudy 52,4% : :
aTraceZ- Mac 14;,00v Mih Rms g.501v
................ Froq #7ia8khz:  Duty S1i7% (N cieee
aFilters uOffset= =wRecord Length= mTriggerm

Smoothing : ON CH1 : 0.0v Main 10K Mode @ AUTO
8W @ FULL CH2 : a.0v Zoom :  1DK Type | EDGE CH1 &
Delay : 0.0ns
Hold Off : MINIMUM
a - a o
JuN 4.8 JiladuuassngIAkIU IC CD4009
Stepped 4 2006 /03709 23:35:47
CHI=10Y CH2=10V + 20us/div
DGj 10:1 ch 10:1 (20us/div)

'NORM SOMS /5

e = e Fommssmmeriirnd - - NV
=Tracel= Max 13i20v G Mih  ~400.0mv | Rms  8.548Y
Freq 17.4BkHz: Duily 52.4% :
=Trace‘2= Maik 13;60¥ : Miil ~800 . 0mY Rmg B8.667V
Freq 1? 48kHz : Duty E52:4% : :
................... ey Ty R T E LT R P PEE SRTPERRER
1
1
=Filfer= =0ffsel= =Record Length= =Trigger=
Smonthing ! ON CH1 : 0.0V Main : 10K Mode ! AUTO
BW : FULL CH2 : o.0v Zoom : 10K Type : EDGE CH1 4
Delay : 0.0ns
Hold Off : MINIMUM
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Stopped 3 2006/03/09 23:24.29
CH1=10¥ CHZ2=10V 3 20us/div
DC 10:1 DC 10:1 D (20us/div)

: : NORM.SDMSIB

=Tracels Max  8.000V . Min  -5.600Y :  Rms 6.007Y.
Freq 1?_4BkHz; Duily 52.4% : :
=Tracr§_2= Mak a.400v : Mip =-6.000¥ Rme& [ [_ISZV
DTN S F.K?q.._.1?f.ﬁ1.¥ﬂ.z.i ...... Duy 52:8% NN FAUUUUUE TR
=Filter= =0ffset= =Record Length= =Trigger=
Smocthing : ON CH1 : 0.av Main : 10K Mode : AUTD
BW @ FULL CHZ : 0.0v Zoom @ 10K Type : EDGE CH1 £
Delay : 0.0ns
Hold OfF : MINIMUM
-l = as a o \1 0
Jun 4.1 yueduvasay I by
Stopped e 2006 /03/09 23:17:42
CHi=5Y CHZmSY I © o 20ussdiv
DC 1001 Deco1m1 ¢ (20us/div])
A W\ A ] o) | 4 I ... . .. Wz . DN PORMSIONIE/§ |
M - N P~ M M b
s T ﬂ -
.—.T.r.a.cf-—ﬂ.a...méc_ ......................... Mih  -5.400v Rms 5..0.1.9.\3'....
Freq 17 GI1kHz : Duty 52,.8x% :
-TraceZI Ma 7. BﬂllV : Mip -=5.400v Rme& 6 i_]1 av
................ Froq 17:E1kHzi  Dufy S2:i8% : :
: T T
1
T
mFiller= =0Offgat= =Record Length= =Triggers=
Smoothing : OM CH1 : a.0ov Maln : 10K WMode ! AUTO
BW : FULL CH2 : 0.00v Zoom @ 10K Type . EDGE CH1 &
Delay : 0.0ns
Hold OFF : MININMUM

1
= o

J i kg et ¥ 1 - Qe
JUN 442 WoudipugUedwuesdgynuih lduldidwinie overlap fiu

oW
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1. Stepped Y 2006/03712 15:56:32
: CHZ=E00mV: ] : : T 20us/div
oc 101 1 : ; © (20us/div)

: NORM:SDMS /5

=Filter= =0ffset= =Record Length= nTrigger=
S8moothing : ON  CH1 : 0.0v Main : 10K Mode @ AUTO
BW : FULL CH2 0.000v Zoom @ 10K Type . EDGE CH1 4
Delay : 0.0ns

Hold OFfF : MINIMUM

d ; r
Jun 4.13 Eﬁﬂﬁummninmﬂmaﬂ

Stopped | 2006 /03/12 17:19:28
h CH2m500mV: 1 P 3 C 2msfdiv
DC 101 I : : P (2msydiv)
A T WD WEIY s seazonimi Tl HORM:500kS /5

=Tracez= Mak B80D.0MY . Mih ~800.0mY - Rms  496.9mV
e FYBQ 12:50kHz: Duty  50.0% : :

1
}
=Filter= =0ffset= =Record Length= =Trigger=
Smoothing : ON  CH1 : 0.0V Main : 10K Mode | AUTO
BW © FULL CH2 : 0.000V Zoom @ 10K Type . EDQGE CH1 4

Delay : 0.0ns
Hold OfFF : MINIMUM

l - <
Iﬂﬂ 4.14 Eﬂﬂﬂ%‘ﬂ aInTzusfilvae
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Stopped 4 2006/03/12 155650
CH1=EDV 1 Z20us/div
DG 10:1 I 3 (20ussdiv)
: + ORMSIME /5

Mih Rmis
: Dui :
............................................... I e N R, SRS SRR SO O
i
i
]
3
=Filter= =0ffset= =Record Length= =aTrigger=
Smoothing : Ol CH1 : a.o0v Main : 10K Mode : AUTO
BW : FULL CH2 : 0.000v Zoom 10K Type . EDGE CHt A4
Delay : 0.0ns
Hold OFF MINIMUM
ol ot a d‘I
N 4.5 SaRuvasussautilnag
Stopped 2006 /03712 17:19:13
CHIi=l10v : : s : : : 2ms/div
DC w1 : } ' : : : (2msydiv)
A\ T (o 0 - N ) N N i) AR > m V1’4 NORS ks /e

=Tracel= Mak 21,60V Mip

-21,60V Rms 11;90v
Friq 12.50kHZ Duity 50;0% : : :

e o A

|
1
=Fliter= =0Offset= =Record Length= =Trigger=
Smoothing : OWM CH1 : o.ov Main : 10K Mode : AUTO
BW @ FULL CHz : 0.000v Zoom @ 10K Type . EDGE CH1 4
Delay ! 0.0ns

Hold Off : MINIMUM

=l “ w ol
zl.h'l 416 Eﬂﬂﬂu'ﬂﬂﬂuﬁﬂuﬂiﬂﬂﬂ
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w Stopped 2006/03/12 1556:00
CH1wEDY 20us/div
DC 1001 (20us:/div)

: ORMEDME /5

=Fillers= =0ffset= =Record Length= =Trigger=
Smoothing : ON  CHT | n.ov Main : 10K Mode : AUTO
BW © FULL CH2 : o000y Zoom I 10K Type . EDGE CH1 4
Delay : 0.ons
Hold OFf : MINIMUM

-l - @ ar :
1 4.17 SUaR U INTLUATL WTIGTUT 1A
iU
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IRFP460

N-CHANNEL 500V - 0.22Q - 18.4A TO-247

PowerMesh™ || MOSFET

TYPE Vbss Rps(on) Ip

IRFP460 500V < 0.27Q 18.4A

« TYPICAL Rps(on) = 0.22Q

» EXTREMELY HIGH dv/dt CAPABILITY
» 100% AVALANCHE TESTED

« NEW HIGH VOLTAGE BENCHMARK
« GATE CHARGE MINIMIZED

DESCRIPTION

The PowerMESH™ | is the evolution of the first
generation of MESH OVERLAY™ . The layout re-
finements introduced greatly improve the Ron*area
figure of merit while keeping the device at the lead-
ing edge for what concerns swithing speed, gate
charge and ruggedness.

TO-247

INTERNAL SCHEMATIC DIAGRAM

APPLICATIONS
« SWITH MODE LOW POWER SUPPLIES

(SMPS)

« HIGH CURRENT, HIGH SPEED SWITCHING

« DC-AC CONVERTERS FOR WELDING
EQUIPMENT AND UNINTERRUPTIBLE
POWER SUPPLIES AND MOTOR DRIVES

ABSOLUTE MAXIMUM RATINGS

0{2)

6(1)

S(3)

SCae140

Symbol Parameter Value Unit
Vps Drain-source Voltage (Vgs = 0) 500 vV
VDGR Drain-gate Voltage (Ras = 20 ki2) 500 v
Ves Gate- source Voltage +30 \Y
o Drain Current (continuos) at Tg = 25°C 18.4 A
I Drain Current (continuos) at Tc = 100°C 11.6 A
Ipm (@) Drain Current (pulsed) 73.6 A
ProT Total Dissipation at T = 25°C 220 w
Derating Factor 1.75 W/°C
dv/dt(1) Peak Diode Recovery voltage slope 35 Vins
Tstg Storage Temperature —65 to 1560 “C
T; Max, Operating Junction Temperature 150 °C
(v)Pulse width limited by safe operating area (1)lsp $18.4A, dildt S100A/s, Voo < Visryss. Tj € Tumax
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IRFP460

THERMAL DATA

Rthj-case | Thermal Resistance Junclion-case Max 0.57 *CW
Rthj-amb | Thermal Resistance Junction-ambient Max 30 °CIW
Rthc-sink | Thermal Resistance Case-sink Typ 0.1 *CwW
T Maximum Lead Temperature For Soldering Purpose 300 °C
AVALANCHE CHARACTERISTICS
Symbol Parameter Max Value Unit
| Avalanche Current, Repetitive or Not-Repetitive 20 A
AR (pulse width limited by T; max)
Single Pulse Avalanche Energy
Eas | (starling T, = 25 °C. Ip = lag, Voo = 50 V) 960 mJ
ELECTRICAL CHARACTERISTICS (TCASE = 25 °C UNLESS OTHERWISE SPECIFIED)
OFF
Symbhbol Parameter Test Conditions Min. Typ. Max. Unit
Drain-source » _
VBRIDSS | Braakdown Voltage Iog 250AVes 50 500 v
lpss Zero Gate Voltage Vps = Max Rating 1 uA
Drain Current (Vs = 0) Vps = Max Rating, Tg = 125 °C 50 A
Gate-body Leakage _
lgss Current (Vps = 0) Vs = £30V +100 nA
ON (1)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
VGs(th) Gate Threshold Voltage Vps = Vgs, Ip = 250pA 2 3 4 A
R Stati¢ Drain-source On Vog = 10V, Ip= 9 A 0.22 0.27 Q
BSlen) | Resistance
; Vb3 > Ipjon} X RDs(on)max,
ID(om) On State Drain Current Vas = 10V 18.4 A
DYNAMIC
Symbol Parameter Test Conditions Min. Typ. Max. Unit
grs Forward Transconductance l\;D_E ; ;\D(o") X Rps onmax 18 S
Ciss Input Capacitance Vps = 25V, f=1 MHz, Vgs =0 2980 pF
Coss Qutput Capacitance 410 pF
Reverse Transfer
Cres Capacitance 58 PF
2/8 /<77




IRFP460

ELECTRICAL CHARACTERISTICS (CONTINUED)

SWITCHING ON
Symbol Parameter Test Conditions Min. Typ. Max. Unit
te(om Turn-on Delay Time Vpo = 250V, Ip = 10A 24 ns
) ] Rg =4.70Q Vgg = 10V
te Rise Time (see test circuit, Figure 3) 21 ns
Vpp = 400V, ip = 20A,
Qg Total Gate Charge Vas = 10V ° 95 128 nC
Qgs Gate-Source Charge 14.7 nC
Qqqa Gate-Drain Charge 417 nC
SWITCHING OFF
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Vpp = 400V, Ip = 20A,
tr(voff) Off-voltage Rise Time Rg =4.7Q, Vs = 10V 20 ns
{see test circuit, Figure §)
1] Fall Time 21 ns
tc Cross-over Time 58 ns
SOURCE DRAIN DIODE
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Isp Sourge-drain Current 18.4 A
Ispm (2) Source-drain Current (pulsed) 736 A
Vsp (1) Forward On Voltage Isp = 18.4A, Vs =0 16 v
Isp = 20A, difdt = 100A/us,
tre Reverse Recovery Time Voo = 100V, Tj = 150°C 480 ns
{see test circuit, Figure 5)
Qyr Reverse Recovery Charge 5 uC
IRRM Reverse Recovery Current 21 A
Note: 1. Pulsed: Pulse duration = 300 ps, duty cycle 1.5 %.
2. Pulse width limited by safe operating area.
Safe Operating Area Thermal impedence
H Q ') Gcmawl
]3(A) _J_; : Qg!!_ e 35 ok T
. ¢! : e
2 / i \‘ g 0.2 -1"\
1 i 3 H \\ 10 0}1!-5 | ot ".;
10", X 0.1 T
: : EsEEp 1S 1o~ 06'5""— il
051
. h =1 1l
[ N | J|10ms 0.c2 A
: ’/’ LI It '}Rm—e
‘ /|SINGLE PULSE 6= /7 .
. 10 -z - /!
107 _H_l—l__.
5 41 tole
| b.c. operaTION : -
) 3 1 I | osL L |
10° 10 107 10 Vg () 1075 107 107 1072 107 1 (s)
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Output Characteristics
oAl Ves=10V //

w /4
Y

30 /
20 /

HYD) 590

4y

0 10 20 0 40 vis(V)

Transconductance
gs(S)

HY0DG10

Vos=25V |

75 |
Ti=—40°
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=g
7T 7

¢
~
b

15

"

/
4<Bp
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150°C
s |14

3 6 g 1215 [o(A)

Gate Charge vs Gate-source Voltage
HYOE630
Vss(\’) ‘

Vos= 400V
16 ls=20A

4 20 40 80 80 100 Qg(nC)
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Transfer Characteristics

HyYuuBLU

InlAd

Mis—2aV

!
40 I -
|
| ;

30
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V4
P
0 2 4 6 IR o AV
Static Drain-source On Resistance
R HY0620
DS{on) . l !
{a) &)
Ygs=10V
0.215 ///
; : //
0.21 : V4
i il
0.205 /1
0.2 '/
//
0 5 10 15 20 Ip{A)
Capacitance Variations
FYOOB4AD
C{pF) !
: f=1MHz
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4000 \
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e T ———
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IRFP460

Normalized Gate Thereshold Voltage vs Temp. Normalized On Resistance vs Temperature

HYCOB50 HYODE70
Vikth T Roond e 0 |
{norm} - 1 (rorm) || VB3 ;
RN ‘ =9 A ‘
1.1 N 2.5 —
\ : o= Vs _ /
=250 mA /
1.0 2 /
y.

0.9 \ : 1.5 ' /

N
0.8 N 1
‘ /,
0.7 : \ 0.5 e
\
0.6 ? ) ]
-50 0 50 100 150TLT -850 0 50 100 150 LTO

Source-drain Diode Forward Characteristics
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1.0
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0.8 ..—“"/ a /S e
."’/ e ’—A
0.5 A7 \
25T
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Fig. 1: Unclamped Inductive Load Test Circuit

Fig. 2: Unclamped Inductive Waveform
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Fig. 3: Switching Times Test Circuit For
Resistive Load
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Fig. 5: Test Circuit For Inductive Load Switching
And Diode Recovery Times
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TO-247 MECHANICAL DATA

DIM. mm, inch
MiIN. TYP MAX. MIN. TYP. MAX.
A 4.85 515 0.19 0.20
D 2.20 2.60 0.08 0.10
E 0.40 0.80 0.015 0.03
F 1 1.40 0.04 0.05
F1 3 0.1
F2 2 0.07
F3 2 2.40 0.07 0.09
F4 3 3.40 0.11 0.13
G 10.90 0.43
H 15.45 15.75 (.60 0.62
L 19.85 20.15 0.78 079
L1 3.70 4.30 0.14 017
L2 18.50 0.72
L3 14.20 14.80 0.56 0.58
L4 34.60 1.36
L5 5.50 0.21
M 2 3 0.07 0.11
Y 5 =
V2 60° 60°
Dia 3.55 3.65 0.14 0.143
E
T ——
) \
\3
¥ .
L2 L]
o], [
U
L o
= pati
ey Dic, . T_l:i_
a L
L/ T ¥ N i
& 3\ : 5
o
3 >
Pl O
L L3 el

3
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Information furnished is believed to be accurate and reliabie. However, STMicroelectronics assumas no responsibility for the conseguences
of use of such information nor for any infringement of patents ar other rights of third parties which may result from its use. Ne license is
granted by implication or otherwise under any patent or patent rights of STMicroelectronics. Specification mentioned in this publication are
subject to'change without notice. This publication supersedes and replaces all nformation previously supplied. STMicroelectronics products
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The ST legois a trademark of STMicroelectronics

© 2000 STMicroelectrmics — Printed in Italy — Ak Rights Reserved
STMicroslectronics GROUP OF COMPANIES
Australia - Brazil ~ China - Finland - France - Germany - Hong Kong - India - Italy - Japan - Malaysia - Malta - Morocco -
Singapore - Spain - Sweden - Switzerland - United Kingdam - U.S.A

http:ffwww.st.com

J




This datasheet has been download from:

www.datasheetcatalog.com

Datasheets for electronics components.



TOSHIBA TLP250
TOSHIBA Photocoupler GaAlAs Ired & Photo-IC
Transistor Inverter
Inverter For Air Conditionor .
Unit in mm

IGBT Gate Drive
Power MOS FET Gate Drive

The TOSHIBA TLP250 consists of a GaAlAs 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’ IF=5mA{max.)

+ Supply current (Icc) 1lmA{max.)

+ Supply voltage (VCC): 10-35V

o Qutput current (IQ): £1.5A (max.}

e Switching time (tpLH/tpHL) 1.5us{max.)

¢ Isolation voltage: 2500Vrms{min.)

¢ UL recognized: UL1577, file No.E67349

e Option (D4) type
VDE approved: DIN VDE0884/06.92,certificate No.76823
Maximum operating insulation voltage: 630VPK
Highest permissible over voltage: 4000VPK

(Note) When a VDE(0884 approved type is needed,
please designate the "option (D4)"
s Creepage distance: 6.4mm(min.)

Clearance: 6.4mm{min.)

AN

TOSHIBA 11-10C4
Weight: 0.54 g

Schmatic Pin Configuration (top view)
icc
i ’ o QYL 1 [ s
8
Ik (Tr 1)
> 2 E} i 17
2+ ——O VO -3
Vi } = 4 >* 5 3 [ e
3- ——O Vo
‘_
o 6 4L — 115
T (T:2)
* & 0
. GND 1:NC.
A 0.1pF bypass capcitor must be 2 : Anode
cennected between pin 8 and 5 {See Note 5). 3 : Cathode
4 :N.C.
5: GND
6 : Vo {Qutput)
7:Vg
8 Veo
Truth Table
T Tr2
input On On Off
LED Off Off On
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Absolute Maximum Ratings (Ta = 26°C)
Characteristic Symbot Rating Unit
Forward current IF 20 mA
Forward current derating (Ta 2 70°C) Alg fATa -0.36 mA/°C
@ Peak transient forward curent (Note 1) IrpT 1 A
Reverse voltage VR 5 vV
Junction temperature Tj 125 °C
“H'peak output current {Pyw £ 2.5us,f 5 156kHz) (Note 2) lopH -1.5 A
“L"peak output current (Pyy s 2.5ps.f < 15kHz) {Note 2} lopL +1.5 A
(Ta s 70°C) 35
Qutput voltage Vo v
5 (Ta=285°C) 24
o (Ta £ 70°C) 35
8 Supply voltage Voo \4
(Ta =85°C) 24
Output voltage derating (Ta = 70°C) AVt ATa -0.73 vieg
Supply voltage derating (Ta 2 70°C) AVeg f ATa -0.73 Vi°C
Junction temperature Tj 125 °C
Operating frequency {Note 3) f 25 kHz
Cperating temperature range T(,pr -20~85 °C
Storage temperature range Tsig -55~125 °C
Lead soldering temperature (10 s} (Note 4) Tsol 260 °C
Isolation voltage {AC, 1 min., R.H.2 60%) {Nole 5} BvVsg 2500 Vrms

Note 1.  Pulse width Py < 1us, 300pps

Note 2.  Exporenential wavefom

Note 3:  Exporenential wavefom, lgpy £ —1.0A( = 2.5ps), lopL < +1.0A( < 2.5us}

Note 4:  ltis 2 mm or more from a lead roct.

Note 5. Device considerd a two terminal device: Pins 1,- 2. 3 and 4 shorted together, and pins 5, 6, 7 and 8 shorted

together.

Note 6: A ceramic capacitor(0.1uF) 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
iength between capacitor and coupler should not exceed 1cm.

Recommended Operating Conditions

Characteristic Symbol Min. Typ. Max. Unit
Input current, on (Note 7) IF(ON} 8 10 m#a
Input voltage, off VE(OFF) 0 —_ 0.8 \
Supply voltage Veo 15 —_ 30 20
Peak output current lopHOPL — —_ +0.5 A
Operating temperature Topr -20 25 70 85 °C

Note 7: Input signal rise time (fall time) < 0.5 us.
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Electrical Characteristics (Ta = —20~70°C, unless otherwise specified)
Test
Charactenistic Symbol Cir— Test Condition Min. Typ.* Max. Unit
cuit
Input forward voltage VF — If=10mA , Ta = 25°C 1.6 1.8 v
Temperature coefficient of _ °
forward voltage AVE{ATa - IF=10mA -— 2.0 — mvi°C
Input reverse current IR - VR =5V, Ta=25C — 10 LA
Input capacitance Cr — V=0,f=1MHz, Ta=25°C — 45 250 pF
“H" level loPH 3 {f;;f R,A 05 | 15 —
Output current 2{(1:? =30V A
P IF=0
L" level lopL 2 Ve_g= 2.5V 0.5 2 —
ap e Vect = +18Y, Vegr = —15V
H" level VoH 4 R[ = 2000, I¢ = 5mA 1 12.8 —
Qutput voltage v
P Voot = H18V, VEg1=-15V - B _
L" level VoL 5 R = 2000Q, Vg = 0.8V 14.2 12.5
Vee = 30V, I = 10mA _ 7 _
“H level lecH il Ta=25C
Voo = 30V, Ig = 10mA — - 1
Supply current mA
Voo = BOOV. I = OmA ) _ 75 _
" level Pl A Y Ta=25°C
Vog = 30V, I = 0mA - — 11
Threshold input “Qutput ) IFLH \ Veey = +15V, VEgq = 15V A 12 5 mA
current L—H R = 2000}, Vg > OV
Threshold input "Output ] IFHL ! - Voot = 15V, VEp1=-15V 0.8 _ _l Y
voltage H-L R = 2000, Vg < OV
Supply voltage Vece — 10 — as \
Capacitance c Vg=0,f=1MHz
s — — 1.0 2.0 F
{input-output) Ta=25C P
. ) Vg =500V, Ta=25°C 12 14
Resistance(input-output) Rg — RH.< 60% 1%10 10 — Q
* All typical values are at Ta=25°C  (*1}. Duration of Ig time < 50us
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Switching Characteristics (Ta = -20~70°C, unless otherwise specified)
Test
Characteristic Symbol Cir— Test Condition Min. Typ.* Max. Unit
cuit
Propagation L—H tpLH —_ 0.15 05
delay time HoL toHL IF = BmA (Note 7) - 015 | 05
4] Voot = 15V, Vipq = —15V ns
Output rise time tr Ry = 200Q —_ — —
Qutput fall time [ - —_ —_
Commen mode transient ‘
. - ) Viom = 600V, I = 8mA B i
immunity at high fevel CmH 7 Ve = 30V, Ta = 25°C 5000 — Vips
output
Commen mede transient
. . Vem = 600V, I = 0mA
immunity at low level CMmL 7 Ve = 30V, Ta = 25°C 5000 — —_ Vigs
output
* All typical values are at Ta = 25°C
Note 7: Input signal rise time (fall time) < 0.5 ps.
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TOSHIBA

TLP250

Test Circuit 1 ;

Test Circuit 3 : IOPH

1

Test Circuit 2 : IOPL

di
[
i
+[

Test Circuit 4 : VOH

g A
g
:l-0.1pF

Vee
&) —
| loPL
Va5

N

L1 L
—e ™

l Vee |.
0.1uF o

0

R dD , Va6 T I R
' :l_ 3 » L
lorH VoH
[ 4 +[] H
17
TVEE1
Test Circuit 5: VoL
8
[ ] I
r[ :I 0.1pF _.|:VCC1
VE ¥ RL
|-—| L A
i C‘?
4 ]
N
_T_ VEE1
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TOSHIBA TLP250

Test Cirguit 6 tpLH. tpHL tr

18 I
I: L IF t t
T Lk 0.14F 1 Veer e !
C 171 TVO T % Vou  80%
R
M — Vo GND
- f}7 VoL 80%
1000 ¥ [ in tpLH tpHL
1 Veeq

Test Circuit 7. CmH, CmL

8
g A
1 E |
sw IF 0.1pF
R = |: :l T 4 Vec
Ao'c B T
Ji :l_ 9 Vo
o 12
Ve
e i
L T
-, 600V
I 90%
VoM q0% 2 W
L 8 L | o 480 (V)
SW :A(IF=8mA) )
v CmH Crat.= 480 (V)
Vo /\-—— 3y — 26V t (Hs)
CHL
SW B{IF=0)

CmL(CMH) is the maximum rate of rise (fall} of the common mode voltage that can be sustained with the cutput
voltage in the low {high) state.
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TOSHIBA TLP250
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TOSHIBA TLP250

RESTRICTIONS ON PRODUCT USE

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

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

« TOSHIBA is continually working to improve the quality and reliability of its products. Nevenheless, semiconductor devices in
general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical stress. Itis the responsibility
of the buyer, when ulilizing TOSHIBA preducts, to comply with the standards of safety in making a safe design for the entire
system, and to aveid 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 proeducts 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 fife 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, eic.. Unintended Usage of TOSHIBA products
listed in this document shall be made at the customer's own risk.

+ The products described in this document are subject to the foreign exchange and fereign trade laws.

« TOSHIBA products should not be embedded to the downstream products which are prehibited to be produced and sold, under
any law and regulations.

« GaAs(Gallium Arsenide) is used in this producl. The dust or vapor is hamful to the human body. Do not break, cut, crush or
dissolve chemically.
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