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TOSHIBA

TLP250
TOSHIBA Photocoupler GaAlAs Ired & Photo-IC
Transistor Inverter
Inverter For Air Conditionor o -
. Unit in mm
IGBT Gate Drive
Power MOS FET Gate Drive SEar
b3
The TOSHIBA TLP250 consists of a GaAlAs light emitting diode and a T . i
integrated photodetector. bl L )
This unit is 8-lead DIP package. 2 )
TLP250 is suitable for gate driving circuit of IGBT or power MOS FET. p IOR2023 (o7 BEOH,

Input threshold current: IF=5mA(max.)

Supply current (ICC): 11mA(max.)

Supply voltage (Vce): 10-35V

Output current (I0): +1.5A (max.)

Switching time (tpLH/tpHL): 1.5ps(max.)

Isolation voltage: 2500Vrms(min.)

UL recognized: UL1577, file No.E67349

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 VDE0884 approved type is needed,
please designate the "option (D4)"
-~ Creepage distance: 6.4mm(min.)

Clearance: 6.4mm(min.)

Schmatic

© Vce

IF

_)

2+ 4:)3 Vo
VE :;
3- Vo
GND

A 0.1pF bypass capcitor must be

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

Truth Table
Tr Tr2
Input On On Off
LED off off On

LA )

TOSHIBA 11-10C4

Weight: 0.54 g

Pin Configuration (top view)

1[0 *

24l
3[}—>

4L .

ik
7
g
3]s

:N.C.

: Anode

: Cathode
:N.C.

: GND

: Vo (Output)
:Vo

:Vee

0N OA WN =
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TOSHIBA

Absolute Maximum Ratings (Ta = 25°C)
Characteristic Symbol Rating Unit
Forward current Ig 20 mA
Forward current derating (Ta 2 70°C) Alg / ATa -0.36 mA/°C

(o) :

w Peak transient forward curent (Note 1) IFpT 1 A
Reverse voltage VR 5 \%
Junction temperature Tj 125 °C
“H"peak output current (Pyy < 2.5ps,f < 15kHz) (Note 2) lopH -1.5 A
“L"peak output current (Pyy < 2.5ps,f < 15kHz) (Note 2) lopL +1.5 A

(Tas70°C) 35
Output voltage Vo \Y

5 (Ta=85°C) 24

2 (Tas70°C) 35

2 Supply voltage Vee \%

(Ta=85°C) 24

Output voltage derating (Ta 2 70°C) AVo/ ATa -0.73 V/°C

Supply voltage derating (Ta = 70°C) AVce / ATa -0.73 Vvi/°C

Junction temperature Tj 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 (10 s) (Note 4) Tsol 260 °C
Isolation voltage (AC, 1 min., R.H.< 60%) (Note 5) BVs 2500 Vrms

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

Note 2:  Exporenential wavefom

Note 3:

Note 4:  Itis 2 mm or more from a lead root.

Note 5:

Note 6:

Recommended Operating Conditions

together.

Exporenential wavefom, lopH < -1.0A( < 2.5us), lopL < +1.0A( < 2.5ps)

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

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
length between capacitor and coupler should not exceed 1cm.

Characteristic Symbol Min. Typ. Max. Unit
Input current, on (Note 7) IF(ON) 7 8 10 mA
Input voltage, off VF(OFF) 0 — 0.8 \Y
Supply voltage Vee 15 —_ 30 20 \Y
Peak output current lopH/lopPL — —_ +0.5 A -
Operating temperature Topr -20 25 70 85 °C

Note 7: Input signal rise time (fall time) < 0.5 ps.
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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 — IF=10mA, Ta=25°C 1.6 1.8 \Y
Temperature coefficient of - o
forward voltage AVE/ ATa — Ig =10 mA — -2.0 — mV/°C
Input reverse current IR — VR =5V, Ta=25C — 10 HA
Input capacitance Crt — V=0,f=1MHz A Ta=25°C — 45 250 pF
“H" level 6% 3 {7 = 19;‘\‘/‘\ ~0.5M 1.5 .
o Vce = 30V 8-6=
utput current 1) A
w » IgF=0
L" level lopL 2 Ve_s = 2.5V 0.5 2 -
i Vcet = +15V, VEgt = =15V e
g Von 4 |R(=2000, I = 5mA 1 128
Output voltage vV
il Vce1 = +15V, VEgq = =15V ol - B
L" level VoL 5 R( = 200Q, Vg = 0.8V 14.2 125
Vce = 30V, If = 10mA - 7 ) ¢
“H" level IccH =y Ta =20
Vce = 30V, Ig = 10mA — — 11
Supply current o5 & mA
Vce = 30V, Ig = OmA F 75 _
“L" level IlccL — Ta=25°C
Vce = 30V, Ig = OmA — — 1
Threshold input “Output IFLH | Vceca=+15V, VEg1 =15V - 12 5 mA
current LS HE RL = 200Q, Vo > 0V
Threshold input “Output y IFHL 3 Vce1 = +15V, VEg1 = -15V 0.8 g . V
voltage H-L RL = 200Q, Vo < 0V
Supply voltage Vece — 10 . 35 \%
Capacitance Cs _ |Vs=0,f=1MHz i 10 20 pF
(input—output) Ta= 25 -
= =25° 12 14
Resistance(input-output) Rs by |V SO0V BT S 1x10 10 = Q

* All typical values are at Ta =25°C  (*1): Duration of Ig time < 50us
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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 tpLH — 0.15 0.5
delayting HoL toHL IF = 8mA (Note 7) = 015 | 05
6 Vcet = +15V, VEg1 = -15V us
Output rise time tr R =200Q — — =
Output fall time ts — — —
Common mode transient _ _
immunity at high level CwH —_ ggSV'TIaF;;sTé 5000 | — A8 Vi
output cc )
Common mode transient » 2
immunity at low level o W M= ggSV'TLF= 2%’?@ 5000 L £ s
output cc f

* All typical values are at Ta = 25°C

Note 7: Input signal rise time (fall ime) < 0.5 ps.
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TOSHIBA

TLP250

Test Circuit 1 :

Test Circuit 3 : IOPH

11

s

s

(o]

p

I_ll_rl

= 0.1pF

l Vee
Vg6

Test Circuit 5 : Vo,

i

w Y
L

H—ee

]_0 loPH

12,

=

] 7 owF o “C0
RL

i

L_l_lL_.J

VoL
y

T VEE1

Test Circuit 2 : IOPL

1
i
[

«[

L] e |

Test Circuit 4 : VOH

1

=

al

Sl

——™e ®

0.1pF

\Y
il cc
=
| lopL
V-5
7 /‘L 777

N ot )

8
I Veen
T 0.1uF +
R
Vo
)
L
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TOSHIBA TLP250

Test Circuit 6: tp . toHL. tr tf

I 1
T L I 0.1pF 1 Veer
] T Vo T
g8 I W
| -
100Q [ ]—"
L VEeEq

Test Circuit 7: Cpy, CmL

8
Fl.&.
1 E | ] 1
sw IF 0.1yF
Y;[ ] — VCC
Aoco'o B T
j D } O Vo
o[ 14
Vewm
A
_, 600V
"~ 90%
Vem 409 l .
el —k G 280(V)
SW :A(IF=8mA) T b
O/ Cu Caitl's 4:30 V)
Vo /\._ 3v — 26V f (us)
CHL
SW :B(Ig=0)

CML(CmMH) is the maximum rate of rise (fall) of the common mode voltage that can be sustained with the output
voltage in the low (high) state.
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TOSHIBA TLP250

IF—VE * VF/ « Ja-If
100, 4
Ta=25°C &0
50 -
30 rd =
A- d) 24
< 10 £ e
E = 2>
5 7a g < 5
ko 3 ]l £ NN
o - Su
=
o 1 & w20
5 s>
o 0.5 1 ©
T o3 7 0
o Vi T e
2 g_g -1.8
S o1 e
g 5%
0.05 8 16
0.03 i
0.01 / 1.4
1.0 12 14 16 1.8 20 01 03 05 1 3 5 10 30
Forward voltage VE (V) Forward current I (mA)
IF-Ta Vce —Ta
40 40
=
1= 30 o 30
g ke N
: \
T ~ [
= o
$E g
s 20 [ 20
o U =
re) N, o
g 5
3 )
2 ©
< 10 el 10
o
3
o
<
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Ambient temperature Ta (°C) Ambient temperature Ta (°C)
lopH, lopL—Ta
—T T T
PW+ 25ps,fe 415KHz
€ 2
O
&
3
o -
5%
a
3
@ ol
52
a I 1
o O
5 ©
«©
3
2
<
0

0 20 40 60 80 100

Ambient Temperature Ta (°C)
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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 applications 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.

e 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..

e 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.

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

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

» GaAs(Gallium Arsenide) is used in this product. The dust or vapor is harmful to the human body. Do not break, cut, crush or
dissolve chemically.
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FAIRCHILD

SEMICONDUCTOR m

Data Sheet

20A, 500V, 0.270 Ohm, N-Channel
Power MOSFET

This N-Channel enhancement mode silicon gate power field
effect transistor is an advanced power MOSFET designed,
tested, and guaranteed to withstand a specified level of
energy in the breakdown avalanche mode of operation. All of
these power MOSFETSs are designed for applications such
as switching regulators, switching convertors, motor drivers,
relay drivers, and drivers for high power bipolar switching
transistors requiring high speed and low gate drive power.
These types can be operated directly from integrated
circuits.

Formerly developmental type TA17465.

Ordering Information

PART NUMBER PACKAGE BRAND

IRFP460 TO-247 IRFP460

NOTE: When ordering, use the entire part number.

IRFP460

July 1999

File Number 2291.3

Features

e 20A, 500V

* IpS(ON) = 0.270Q

 Single Pulse Avalanche Energy Rated
» SOA is Power Dissipation Limited

* Nanosecond Switching Speeds

* Linear Transfer Characteristics

* High Input Impedance

* Related Literature

- TB334 “Guidelines for Soldering Surface Mount
Components to PC Boards”

Symbol

Packaging

JEDEC STYLE TO-247

SOURCE
4 DRAIN
» GATE

©2001 Fairchild Semiconductor Corporation

IRFP460 Rev. A



IRFP460

Absolute Maximum Ratings T¢ = 25°C, Unless Otherwise Specified

IRFP460 UNITS
Drainto Source Voltage (Note 1) . .. .............. .. i Vps 500 Vv
Drain to Gate Voltage (Rgg = 20kQ) (Note 1) ................. ..o .. VbGR 500 \Y
Continuous Drain Current . ... . ... .. ... Ip 20 A
Te=100%C sovv oo ¥ . F, 90 OGRS W Ip 12 A
Pulsed Drain Current (NOte 3) . ... ... ... Ipm 80 A
GatetoSourceVoltage ... ........ ... Vas +20 \
Maximum Power Dissipation ... ........... ... ... . Pp 250 w
Linear Derating Factor ......... ... ... ... i 2.0 w/ec
Single Pulse Avalanche Energy Rating (Note 4). . .. ...................................... Eas 960 mJ
Operating and Storage Temperature . ... .........................cooiuiii ... T4, Tstg -55 to 150 °c
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from Case for 10S. ... ............. ... uuuimin i . T 300 °C
Package Body for 10s, See Techbrief 334 . . ........ ... ... . ... .. ... .. ... Tpkg 260 °c

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specitication is not implied.

NOTE:
1. Ty=25°Cto T = 125°C.

Electrical Specifications T =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss |lp =250uA, Vgg = OV (Figure 10) 500 < = \Y
Gate Threshold Voltage Vas(tH) |Vas = Vps. Ip = 250pA 2 - 4 \Y
Zero Gate Voltage Drain Current Ipss Vps = Rated BVpgg, Vgg = 0V - 5 25 pA
Vps = 0.8 x Rated BVpss, Vgs = 0V, T = 125°C - - 250 pA
On-State Drain Current (Note 2) lD(ON) Vps > ID(ON) X IDS(ON)MAX - Vgs =10V 20 - 2 A
Gate to Source Leakage Current lgss Vgs = 20V - - +100 nA
Drain to Source On Resistance (Note 2) 'ps(oN) |lp=11A, Vgg = 10V (Figures 8, 9) - 0.24 | 0.27 Q
Forward Transconductance (Note 2) Ofs Vps 2 50V, Ipg > 11A (Figure 12) 13 19 - S
Turn-On Delay Time tyon) | Vop =250V, Ip = 21A, Rgg = 4.3Q, Rp = 12Q, = 23 35 ns
Rise Time t, Vgs =10V MOSFET S\.Nitching Times are Essentially . 81 120 =
Independent of Operating Temperature
Turn-Off Delay Time td(OFF) - 85 130 ns
Fall Time t g 65 98 ns
Total Gate Charge Qg(TOT) Vgs =10V, Ip = 21A, Vpg = 0.8 x Rated BVpss, - 120 190 nC
(Gate to Source + Gate-Drain) lg(ReF) = 1.5mA (Figure 14). Gate Charge is
Gate to Source Charge Qgs Essentially Independent of OperatingTemperature _ 18 _ nC
Gate to Drain “Miller” Charge Qqq - 62 - nC
Input Capacitance Ciss Vps =25V, Vgg = 0V, f = 1MHz (Figure 10) - 4100 - pF
Output Capacitance Coss - 480 - pF
Reverse Transfer Capacitance Cgss - 84 - pF
Internal Drain Inductance Lp Measured from the Drain | Modified MOSFET - 5.0 - nH
Lead, 6mm (0.25in) from Symbol Showing the
Package to Center of Die | Internal Device
Internal Source Inductance Ls Measured from the Source | '"ductances 6 - 13 - nH
Lead, 6mm (0.25in) from
Header to Source Bonding
Pad
Thermal Resistance Junction to Case Reyc - - 0.50 | °cw
Thermal Resistance Junction to Ambient Rgya Free Air Operation - - 30 °cw

©2001 Fairchild Semiconductor Corporation IRFP460 Rev. A



IRFP460

Source to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX | UNITS

Continuous Source to Drain Current Isp Modified MOSFET D - - 20 A
Pulse Source to Drain Current Ispm Symbol'Showingithe - - 80 A

Integral Reverse P-N
(Note 3) . o

Junction Rectifier

G
S
Source to Drain Diode Voltage (Note 2) Vsp Ty =25°C, Igp = 21A, Vgg = OV (Figure 13) - - 1.8 \
Reverse Recovery Time te Ty =25°C, Igp = 21A, digp/dt = 100A/us 280 580 1200 ns
Reverse Recovery Charge QRRr Ty =25°C, Igp = 21A, digp/dt = 100A/us 3.8 8.1 18 uC
NOTES:

2. Pulse test: pulse width < 300pus, duty cycle < 2%.

3. Repetitive rating: pulse width limited by Max junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp =50V, starting Ty = 25°C, L = 4.3mH, Rgg = 25Q, Peak Iag = 20A.

Typical Performance Curves uniess Otherwise Specified

1.2 20
[+ 4
2 10 = \
o z ~
(= -
: : \
0 ¥ 12 P
4 (<4
o E
B 06 o \
E g N
8 =
a 0.4 a
= -}
4
£ o2
a
0 0
0 50 100 150 25 50 75 100 125 150
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C)
FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE FIGURE 2. MAXIMUM CONTINUOUS DRAIN CURRENT vs
TEMPERATURE CASE TEMPERATURE
1 » T
g ;i
3} ==
QJ l= 0.5 T
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% 015 0.2 -
= g —
S kel —1 n
= [foos Pom R
proa
2 Lo A |_ ]
x 107Eo.01 3
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5 [~ SINGLE PULSE i >t ]
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108 104 103 102 0.1 1 10
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FIGURE 3. MAXIMUM TRANSIENT THERMAL IMPEDANCE
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IRFP460

Typical Performance Curves uniess Otherwise Specified (Continued)

103 S — 40 . ; .
5 OPERATION IN THIS Vgs = 10V PULSE DURATION = 80us
AREA 1S LIMITED TS ey o DUTY CYCLE = 0.5% MAX
2 BY rps(oN) Gs = 6.
3 L L ——
< 102 <
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u = N i
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Vps, DRAIN TO SOURCE VOLTAGE (V) Vps, DRAIN TO SOURCE VOLTAGE (V)
FIGURE 4. FORWARD BIAS SAFE OPERATING AREA FIGURE 5. OUTPUT CHARACTERISTICS
40 - 102
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I = 6.
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0 : 102 J A |
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FIGURE 6. SATURATION CHARACTERISTICS FIGURE 7. TRANSFER CHARACTERISTICS
25 3.0
PULSE DURATION = 80us PULSE DURATION = 80us
DUTY CYCLE = 0.5% MAX " DUTY CYCLE = 0.5% MAX
i g Vgs =10V,Ip =11A
g 2.0 g 24 /
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z S b v
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FIGURE 8. DRAIN TO SOURCE ON RESISTANCE vs GATE FIGURE 9. NORMALIZED DRAIN TO SOURCE ON
VOLTAGE AND DRAIN CURRENT RESISTANCE vs JUNCTION TEMPERATURE
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IRFP460

Typical Performance Curves unless Otherwise Specified (Continued)
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IRFP460

Test Circuits and Waveforms

Vos
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FIGURE 15. UNCLAMPED ENERGY TEST CIRCUIT
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FIGURE 17. SWITCHING TIME TEST CIRCUIT
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FIGURE 19. GATE CHARGE TEST CIRCUIT
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FIGURE 20. GATE CHARGE WAVEFORMS
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is

not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST @ PACMAN™ SuperSOT™-3
Bottomless™ FASTr™ POP™ SuperSOT™-6
CoolFET™ GlobalOptoisolator™ PowerTrench ® SuperSOT™-8
CROSSvOLT™ GTO™ QFET™ SyncFET™
DenseTrench™ HiSeC™ QsS™ TinyLogic™
DOME™ ISOPLANAR™ QT Optoelectronics ™ UHC™
EcoSPARK™ LittleFET™ Quiet Series™ UltraFET™
E2CMOS™ MicroFET™ SILENT SWITCHER ® VCX™
EnSigna™ MICROWIRE™ SMART START™

FACT™ OPTOLOGIC™ Star* Power™

FACT Quiet Series™ OPTOPLANAR™ Stealth™

DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TOANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOTASSUME ANY LIABILITY ARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT

RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTENAPPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.

As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the
user.

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

PRODUCT STATUS DEFINITIONS

Definition of Terms

Datasheet Identification Product Status Definition
Advance Information Formative or This datasheet contains the design specifications for
In Design product development. Specifications may change in

any manner without notice.

Preliminary First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.
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TL494

SWITCHMODE™ Pulse Width

Modulation Control Circuit

The TL494 is a fixed frequency, pulse width modulation control
circuit designed primarily for SWITCHMODE power supply control.

e Complete Pulse Width Modulation Control Circuitry
e On-Chip Oscillator with Master or Slave Operation

® On—Chip Error Amplifiers
On-Chip 5.0 V Reference
Adjustable Deadtime Control

Undervoltage Lockout

Uncommitted Output Transistors Rated to 500 mA Source or Sink
Output Control for Push—Pull or Single-Ended Operation

MAXIMUM RATINGS (Full operating ambient temperature range applies,

unless otherwise noted.)

ON Semiconductor

http://onsemi.com

MARKING
DIAGRAMS
16
/ SO-16
16 M D SUFFIX TREFRxD
CASE 751B
1
1
16
PDIP-16 TLa9xN
N SUFFIX X
CASE 648 [o AWLYYWW
16 1
1
X =Corl
A = Assembly Location
WL, L = Wafer Lot
YY,Y =Year

WW, W = Work Week

ORDERING INFORMATION

Rating Symbol | TL494C | TL494l | Unit
Power Supply Voltage Vce 42 \"
Collector Output Voltage Ve, 42 \
Vea
Collector Output Current Ic1, lc2 500 mA
(Each transistor) (Note 1.)
Amplifier Input Voltage Range Vir -0.3to +42 \"
Power Dissipation @ Ty <45°C Pp 1000 mwW
Thermal Resistance, Reya 80 °C/W
Junction—to—Ambient
Operating Junction Temperature Ty 125 °C
Storage Temperature Range Tstg -551to0 +125 °C
Operating Ambient Temperature Ta °C
Range
TL494C 0to +70
TL494I —40 to +85
Derating Ambient Temperature Ta 45 °C
1. Maximum thermal limits must be observed.
PIN CONNECTIONS
- S .
oninv oninv
Input E B ﬂ ‘__6_] Input
Inv Inv
Input E T_gl Input
Compen/PWN
Cgmp Input E E Vet
Deadtime 2 13 Output
Control Fon(ro
cr[s] 12] Vo
Ry 6] L{\/:E] c2
Q2
Ground [ 7| 10] E2
ci 8] o 9] E1
(Top View)
© Se.r-nI;:ondu-cxor Components Industr'u;s.,q LLC, FZOOO 1

July, 2000 - Rev. 2

Device Package Shipping
TL494CD SO-16 48 Units/Rail
TL494CDR2 SO-16 2500 Tape & Reel
TL494CN PDIP-16 500 Units/Rail
TL494IN PDIP-16 500 Units/Rail

Publication Order Number:
TL494/D



TL494

RECOMMENDED OPERATING CONDITIONS

Characteristics Symbol Min Typ Max Unit
Power Supply Voltage Vce 7.0 15 40 Vv
Collector Output Voltage Vei1, Ve2 = 30 40 \
Collector Output Current (Each transistor) Ic1, lc2 = = 200 mA
Amplified Input Voltage ] Vin -0.3 - Vec-20 \
Current Into Feedback Terminal Iip - - 0.3 mA
Reference Output Current Iref - - 10 mA
Timing Resistor Ry 1.8 30 500 kQ
Timing Capacitor Cr 0.0047 0.001 10 uF
Oscillator Frequency fosc 1.0 40 200 kHz

ELECTRICAL CHARACTERISTICS (Vcc = 15V, Ct = 0.01 uF, Ry = 12 kQ, unless otherwise noted.)
For typical values Ta = 25°C, for min/max values Tj is the operating ambient temperature range that applies, unless otherwise noted.

Characteristics Symbol l Min | Typ ‘ Max l Unit
REFERENCE SECTION

Reference Voltage (lp = 1.0 mA) Vref 4.75 5.0 5.25 \

Line Regulation (Vcc =7.0 Vto 40 V) Regjine = 2.0 25 mV

Load Regulation (Io = 1.0 mA to 10 mA) Regioad = 3.0 15 mV

Short Circuit Output Current (Vie; = 0 V) Isc 15 35 75 mA

OUTPUT SECTION

Collector Off—State Current Ic(off) - 2.0 100 HA
(Vec =40V, Vcg =40 V)

Emitter Off-State Current IE(off) - - -100 pA
Vec=40V,Vc=40V,VE=0V)

Collector—Emitter Saturation Voltage (Note 2.) \
Common-Emitter (Vg =0V, I = 200 mA) Vsat(c) - 1.1 1.3
Emitter—Follower (V¢ = 15V, |g = =200 mA) Vsat(E) - 1) 2.5

Output Control Pin Current
Low State (Voc <0.4V) locL - 10 - pA
High State (Voc = Vret) locH = 0.2 3.5 mA

Output Voltage Rise Time t, ns
Common-Emitter (See Figure 12) - 100 200
Emitter—Follower (See Figure 13) - 100 200

Output Voltage Fall Time t ns
Common—Emitter (See Figure 12) - 25 100
Emitter—Follower (See Figure 13) - 40 100

2. Low duty cycle pulse techniques are used during test to maintain junction temperature as close to ambient temperature as possible.

' 'h‘{tvp:llonsléhi:’c‘om .
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TL494

ELECTRICAL CHARACTERISTICS (V¢c = 15V, C1 = 0.01 uF, Ry = 12 kQ, unless otherwise noted.)
For typical values Tp = 25°C, for min/max values Ty is the operating ambient temperature range that applies, unless otherwise noted.

Characteristics Symbol Min Typ Max | Unit
ERROR AMPLIFIER SECTION
Input Offset Voltage (Vo (pin 3 = 2.5 V) Vio - 2.0 10 mV
Input Offset Current (Vo (pin 3 = 2.5 V) lio - 5.0 250 nA
Input Bias Current (Vg (pin 3) = 2.5 V) s - -0.1 -1.0 pA
Input Common Mode Voltage Range (Vg = 40 V, T = 25°C) Vicr —0.3 to V2. \"
Open Loop Voltage Gain (AVo=3.0V,Vo=0.5V1t03.5V, R =2.0kQ) AvoL 70 95 - dB
Unity—Gain Crossover Frequency (Vo = 0.5V t0 3.5V, R_ = 2.0 kQ) fo- - 350 - kHz
Phase Margin at Unity—Gain (Vo =0.5V to 3.5V, R_ = 2.0 kQ) Om - 65 - deg.
Common Mode Rejection Ratio (Vg = 40 V) CMRR 65 90 - dB
Power Supply Rejection Ratio (AVgc =33V, Vg =25V, R =2.0kQ) PSRR - 100 - dB
Output Sink Current (Vo (pin3) = 0.7 V) lo- 0.3 0.7 - mA
Output Source Current (Vg (pin 3) = 3.5 V) lo+ 2.0 -4.0 - mA
PWM COMPARATOR SECTION (Test Circuit Figure 11)
Input Threshold Voltage (Zero Duty Cycle) V1 - 2.5 4.5 \"
Input Sink Current (V(pin 3) = 0.7 V) I— 0.3 0.7 - mA
DEADTIME CONTROL SECTION (Test Circuit Figure 11)
Input Bias Current (Pin 4) (Vpjn 4 =0V to 5.25 V) lis (oT) - -2.0 -10 HA
Maximum Duty Cycle, Each Output, Push—Pull Mode DCmax %
(Vpina =0V, Ct=0.01 uF, Ry = 12 kQ) 45 48 50
(Vpina =0V, Cr = 0.001 uF, Ry = 30 kQ) 5 45 50
Input Threshold Voltage (Pin 4) Vih Vv
(Zero Duty Cycle) - 2.8 33
(Maximum Duty Cycle) 0 - -
OSCILLATOR SECTION
Frequency (Ct = 0.001 uF, Ry = 30 kQ) fosc - 40 - kHz
Standard Deviation of Frequency* (Ct = 0.001 puF, Ry = 30 kQ) ofosc - 3.0 - %
Frequency Change with Voltage (Vcc=7.0 Vto 40 V, Ta = 25°C) Afosc (AV) - 0.1 - %
Frequency Change with Temperature (ATa = Tiow t0 Thigh) Afosc (AT) = - 12 %
(Ct=0.01 uF, Ry = 12 kQ)
UNDERVOLTAGE LOCKOUT SECTION
| Turm-On Threshold (Vo increasing, let = 1.0 mA) U 55 6.43 70 | v
TOTAL DEVICE
Standby Supply Current (Pin 6 at V,g¢, All other inputs and outputs open) Icc mA
(Vec=15V) - 55 10
(Vec=40V) - 7.0 15
Average Supply Current mA
(C7=0.01 uF, Ry = 12K, Vpin 4y = 2.0 V) = 7.0 =
(Vcc =15 V) (See Figure 12)

* Standard deviation is a measure of the statistical distribution about the mean as derived from the formula,

httb:l/ohéefhi.cdm ’
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TL494

Output Control

This device contains 46 active transistors.

Figure 1. Representative Block Diagram

r
6 |
)
Oscillator
|
Rr 51 :
Cr I I Deadtime
1 1 | Comparator
| 0.12v
o i} s
I
Deadtime I 0.7v
Control | {} &
o e
PWM
: «l— 0.7mA Comparator
|
|
|
|
Error Amp Feedback PWM
1 Comparator Input
Capacitor Ct
Feedback/PWM Comp.

Deadtime Control —»

Flip-Flop
Clock Input

Flip-Flop
Q
Flip-Flop
Q

Output Q1
Emitter

Output Q2
Emitter

Output
Control

W

AN

Flop
ck Q g2l M
| 10
|
|
g | 12
T I V,
+ 4.9V cc
w N2 |
Lockout = Reference
g Regulator |
L |
35V = '
|
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Gnd
Ref. 1
2 Output -
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Figure 2. Timing Diagram
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TL494

APPLICATIONS INFORMATION

Description

The TLA494 is a fixed—frequency pulse width modulation
control circuit, incorporating the primary building blocks
required for the control of a switching power supply. (See
Figure 1.) An internal-linear sawtooth oscillator is
frequency— programmable by two external components, Rt

and Cr. The approximate oscillator frequency is determined
by:

1.1
RT'CT

fosc =
For more information refer to Figure 3.

Output pulse width modulation is accomplished by
comparison of the positive sawtooth waveform across
capacitor Cr to either of two control signals. The NOR gates,
which drive output transistors Q1 and Q2, are enabled only
when the flip—flop clock-input line is in its low state. This
happens only during that portion of time when the sawtooth
voltage is greater than the control signals. Therefore, an
increase in control-signal amplitude causes a corresponding
linear decrease of output pulse width. (Refer to the Timing
Diagram shown in Figure 2.)

The control signals are external inputs that can be fed into
the deadtime control, the error amplifier inputs, or the
feedback input. The deadtime control comparator has an
effective 120 mV input offset which limits the minimum
output deadtime to approximately the first 4% of the
sawtooth—cycle time. This would result in a maximum duty
cycle on a given output of 96% with the output control
grounded, and 48% with it connected to the reference line.
Additional deadtime may be imposed on the output by
setting the deadtime—control input to a fixed voltage,
ranging between O V to 3.3 V.

Functional Table

Input/Output fout
Output Function — =

Controls fore

Grounded Single-ended PWM @ Q1 and Q2 1.0

@ Ve Push—pull Operation 0.5

The pulse width modulator comparator provides a means
for the error amplifiers to adjust the output pulse width from
the maximum percent on—time, established by the deadtime
control input, down to zero, as the voltage at the feedback
pin varies from 0.5 V to 3.5 V. Both error amplifiers have a

common mode input range from —0.3 V to (V¢ —2V), and
may be used to sense power—supply output voltage and
current. The error-amplifier outputs are active high and are
ORed together at the noninverting input of the pulse—width
modulator comparator. With this configuration, the
amplifier that demands minimum output on time, dominates
control of the loop.

When capacitor Ct is discharged, a positive pulse is
generated on the output of the deadtime comparator, which
clocks the pulse—steering flip—flop and inhibits the output
transistors, Q1 and Q2. With the output—control connected
to the reference line, the pulse—steering flip-flop directs the
modulated pulses to each of the two output transistors
alternately for push—pull operation. The output frequency is
equal to half that of the oscillator. Output drive can also be
taken from QI or Q2, when single-ended operation with a
maximum on-time of less than 50% is required. This is
desirable when the output transformer has a ringback
winding with a catch diode used for snubbing. When higher
output—drive currents are required for single—ended
operation, Q1 and Q2 may be connected in parallel, and the
output-mode pin must be tied to ground to disable the
flip—flop. The output frequency will now be equal to that of
the oscillator.

The TL494 has an internal 5.0 V reference capable of
sourcing up to 10 mA of load current for external bias
circuits. The reference has an internal accuracy of +5.0%
with a typical thermal drift of less than 50 mV over an
operating temperature range of 0° to 70°C.

__500k e r—rr T—
N il w1 A
5 L Cr - 0001 pF - Vee=18Y
Z100K
> = ~
<]
w
<
w
<
5 0.01 puF I
= 10k N S
g 10 = =
5 NS
. = N
~—§1.0“ \v'] uiF »

500 s

1.0k 20k 50k 10k 20k 50k 100k 200k 500k 1.0M

Ry, TIMING RESISTANCE (Q)

Figure 3. Oscillator Frequency versus
Timing Resistance
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% DC, PERCENT DUTY CYCLE (EACH OUTPUT) AyoL, OPEN LOOP VOLTAGE GAIN (dB)

VCE(sat) SATU RATION VOLTAGE (V)

TL494

120
110 L
100 Ve =15V | g
I i WY AVg=30V t
= O R=20kQ— |0 &
20 U
70 \\ A/OL 40 I
(7]
60 60 <
N T
50 NG i o
40 ~ 7]
\\ \ 1003
30 = 12025
20 140 ¢
N <
10 \\ 160
0 180
1.0 10 100 1.0k 10k 100k 1.0M
f, FREQUENCY (Hz)
Figure 4. Open Loop Voltage Gain and
Phase versus Frequency
50
40 \\\ ! Vee=15V —
2 Voc = Vet
1. Cr=001pF ]
30 Ry=10kQ =
2. Cy=0.001 uF
Rr=30kQ
20 Ry
10 \\
0
0 1.0 2.0 3.0 35
Vpt, DEADTIME CONTROL VOLTAGE (V)
Figure 6. Percent Duty Cycle versus
Deadtime Control Voltage
20
1.6
14 /,/
- //4
1.8
—
//
0.8 /,
0.6
0.4
0 100 200 300 400

Ic, COLLECTOR CURRENT (mA)

Figure 8. Common-Emitter Configuration

Output Saturation Voltage versus
Collector Current

VCE(sat)» SATURATION VOLTAGE (V) % DT, PERCENT DEADTIME (EACH OUTPUT)

Icc, SUPPLY CURRENT (mA)

1.8
1.7
1.6
1.5
1.4
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1.2
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20
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Figure 5. Percent Deadtime versus
Oscillator Frequency
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Ig, EMITTER CURRENT (mA)
Figure 7. Emitter—Follower Configuration
Output Saturation Voltage versus
Emitter Current
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—
|
I

10 15 20 25

V¢c, SUPPLY VOLTAGE (V)

30 35 40

Figure 9. Standby Supply Current
versus Supply Voltage



Error Amplifier

o +Under Test
(w)

Feedback
——>C Terminal
(Pin 3)
Ty =1
. Vet 00— -
Other Error
Amplifier

Figure 10. Error-Amplifier Characteristics

l Each
| Output
| Transistor

Figure 12. Common—Emitter Configuration

Test Circuit and Waveform

TL494

o
VCC = 15V 9
1502 150
W2 2w
Vee
T Deadtime g —O Qutput 1
Inputs Oo—— Feedback JT—

Ry C2
iy i

= [} (+)
(- Error
L y
Output Ref
Out
50k§ Control nd
L

O Qutput 2

Figure 11. Deadtime and Feedback Control Circuit

I Each
I Output
Transistor

Gnd

Test Circuit and Waveform
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Vref
Vo To Output N
Voltage of
System 1
B Error
1 Amp "
+
Error
Amp 4 Negative O R1
Vgt «——f—o0——_ egative Output Voltage
F VasV.,
R2 i Positive Output Voltage 0=l g, Vo
L Ry To Output
= Vo=Vier | 1+ ?2 Voltage of
System
Figure 14. Error—-Amplifier Sensing Techniques
Output
Control T J é
R
Vv 1
Output ref A
o—Q Dr
R C
T T Ry
6 3 Vrel CS
=E Output 4
O=—11Q DT
30k 0.001
80
Max. % on Time, each output = 45 - A1
1+ HZ
Figure 15. Deadtime Control Circuit Figure 16. Soft-Start Circuit
C1 C\
o > Qc
Q ZuiezNog < Vinr a 10mAto
E! 1] E? 250 mA
Output S Output O
Control 10 "‘A}\° ‘ Control
Single-Ended 500 m, Push-Pul
c? c2
i Q 1.0mAto
0<Voc<04V Q g2 N 250 mA
o—e—> Q¢ ——o

Figure 17. Output Connections for Single—Ended and Push-Pull Configurations
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= Vz=39V l 5.0V :
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| |
270 | |
Gnd | I |
Slave i 7l |
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Circuits)
Figure 18. Slaving Two or More Control Circuits Figure 19. Operation with V;, > 40 V Using
External Zener
+Viy =8.0V 0 20V
O
129 +Vo =28V
1N4934 lp=02A
iy Vee o T t i
2| Cy 8 Tip 22%
™ 32 L k
33k +]
3 Comp TL494 >—)|—<+ ,r 50 L—
0.01 0.01 T 15| ) 1 | 50 35V4 7k§
2 32 | 25V : L
—Ji + Lv\:l— ANNA— ’T 35521
OC Vgee OT Cy Ry Gnd E' E? 47 1N4934 1.0
13| 14 4 5 6 7 9| 10
AN 4 240
4.7k 10 5
T
ik § 10k o.Tm
O ¢

All capacitors in pF

Figure 20. Pulse Width Modulated Push—Pull Converter

Test

Conditions

Results

Line Regulation

Vin=10V1t0 40V

14 mV 0.28%

L1-35mH@03A

Load Regulation

Vin=28V,lp=1.0mAto 1.0A

3.0 mV 0.06%

T1 - Primary: 20T C.T. #28 AWG
Secondary: 120T C.T. #36 AWG

Output Ripple

Vin=28V,lo=1.0A

65 mV pp P.A.R.D.

Core: Ferroxcube 1408P-L00-3CB

Short Circuit Current

Vin=28V,R =0.1Q

16A

Efficiency

Vin=28V,lg=10A

71%
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1.0mH @ 2A
+V(i;: 10V to 40V Tlp 32A = +V0 =50V
O
"7 o =1.0A
AN\~
47
150
47k
12 _L_/VVV—T
o Nl 0.1
Voo C G o 1.0M
12 .
1 5.1k 5.1k
50 L' + —\AA
sov | TL494 Vs |14
s ) so0 1!
o e MRB850 10v ]
5.1k
L |8
Cr Ry DT 0C.Gnd E; Ep L
5 6 4 [13]7 |9 |10 X 1%‘1/
§ 150
0.001 T 47k
a
% 0.1
log

Figure 21. Pulse Width Modulated Step—Down Converter

Test

Conditions

Results

Line Regulation

Vin=8.0Vt040V

3.0mV  0.01%

Load Regulation

Vin =12.6 V, Ig = 0.2 mA to 200 mA

5.0mV  0.02%

Output Ripple Vin=12.6 V, I|o =200 mA 40mVpp PARD.
Short Circuit Current Vin=126V,R . =0.1Q 250 mA
Efficiency Vin=12.6V, Io =200 mA 72%
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PACKAGE DIMENSIONS

PDIP-16
N SUFFIX

CASE 648-08 NoT
1. DIMENSIONING AND TOLERANCING PER ANSI

ISSUE R

D16 PL

[@] 025 0010 @[ T]A @]
SO-16
D SUFFIX
CASE 751B-05
{=a] > ISSUE J
AAAAAAAA
16 9 _f
ParL
__i [@]0.25 0010 ®[B B

O) 8
H;T_ ltH _H HHH
G

o el

. i

=
A

=
M = J

(@025 0010®[T[B ®]A®]

http:lonsemicom
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e wN

ES:

Y14.5M, 1982.

. CONTROLLING DIMENSION: INCH.
. DIMENSION L TO CENTER OF LEADS WHEN

FORMED PARALLEL.

. DIMENSION B DOES NOT INCLUDE MOLD FLASH.
. ROUNDED CORNERS OPTIONAL.

INCHES MILLIMETERS

0.008 | 0.015 0.21 0.38
0.110 | 0.130 2.80
0.295 | 0.305 7.50 7.74
0° 10° 0° 10°
0.020 | 0.040 0.51 1.01

| DIM| MIN MAX | MIN | MAX
A | 0740 | 0.770 | 18.80 | 19.55
B | 0250 | 0.270 635 | 685
C | 0.145 | 0.175 369 | 444
D | 0015 | 0.021 039 | 053
F | 0040 0.70 1.02 1.77
G 0.100 BSC 254 BSC
H 0.050 BSC 1.27BSC
J
K
L
M
S

NOTES:
1. DIMENSIONING AND TOLERANCING PER ANSI
Y14.5M, 1982
2. CONTROLLING DIMENSION: MILLIMETER.
3. DIMENSIONS A AND B DO NOT INCLUDE
MOLD PROTRUSION.

4. MAXIMUM MOLD PROTRUSION 0.15 (0.006)
PER SIDE.

5. DIMENSION D DOES NOT INCLUDE DAMBAR
PROTRUSION. ALLOWABLE DAMBAR
PROTRUSION SHALL BE 0.127 (0.005) TOTAL
IN EXCESS OF THE D DIMENSION AT
MAXIMUM MATERIAL CONDITION.

MILLIMETERS | INCHES
MIN_| MAX | MIN | MAX
9.80 | 10.00 | 0386 | 0.393
380 | 400 | 0.150 | 0157
135 | 1.75 | 0.054 | 0.068
0.35 | 049 | 0014 | 0019
040 | 125 | 0.016 | 0.049
1.27BSC 0.050 BSC
0.9 | 025 | 0.008 | 0009
0.10 | 025 | 0.004 | 0.009
oo 7o ool 7°
580 | 620 | 0.229 | 0.244
025 | 050 | 0010 | 0019

nv:xc—omunw::lg
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ON Semiconductor and \.) are trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC reserves the right to make changes
without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any particular
purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability,
including without limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or
specifications can and do vary in different applications and actual performance may vary over time. All operating parameters, including “Typicals” must be
validated for each customer application by customer's technical experts. SCILLC does not convey any license under its patent rights nor the rights of others.
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intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where personal injury or
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EUROPE: LDC for ON Semiconductor — European Support
German Phone: (+1) 303-308-7140 (Mon—Fri 2:30pm to 7:00pm CET)
Email: ONlit—-german @hibbertco.com
French Phone: (+1) 303-308-7141 (Mon—Fri 2:00pm to 7:00pm CET)
Email: ONlit-french @ hibbertco.com
English Phone: (+1) 303—-308-7142 (Mon—Fri 12:00pm to 5:00pm GMT)
Email: ONlit@hibbertco.com

EUROPEAN TOLL-FREE ACCESS*: 00-800-4422-3781
*Available from Germany, France, Italy, England, Ireland

aphes s " . . - . o A N 1 P

CENTRAL/SOUTH AMERICA:
Spanish Phone: 303-308-7143 (Mon—Fri 8:00am to 5:00pm MST)
Email: ONlit-spanish@hibbertco.com

ASIA/PACIFIC: LDC for ON Semiconductor — Asia Support
Phone: 303-675-2121 (Tue—Fri 9:00am to 1:00pm, Hong Kong Time)
Toll Free from Hong Kong & Singapore:
001-800—-4422-3781
Email: ONlit-asia@ hibbertco.com

JAPAN: ON Semiconductor, Japan Customer Focus Center
4-32-1 Nishi-Gotanda, Shinagawa—ku, Tokyo, Japan 141-0031
Phone: 81-3-5740-2745
Email: r14525@ onsemi.com

ON Semiconductor Website: http://onsemi.com

For additional information, please contact your local
Sales Representative.
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Data Sheet

8A, 400V - 600V Ultrafast Diodes
The MURS840, MUR860, RURP840 and RURP860 are low

MUR840, MUR860, RURP840, RURP860

January 2002

Features

e Ultrafast with Soft Recovery. .. ............. ... <60ns
forward voltage drop ultrafast recovery rectifiers (t;; < 60ns). 0 ing T o
Ld
They use a glass-passivated ion-implanted, epitaxial peratigbiigmporatiiGe, W . & g - R <o~ - 175°C
construction. e ReverseVoltage . . ...t 600V
These devices are intended for use as output rectifiers and * Avalanche Energy Rated
flywheel dlode'sl |n. a variety of high-fl.'equency pulse-width « Planar Construction
modulated switching regulators. Their low stored charge and
attgndant fast.reverse?recovery ‘beh.avtor minimize electrical A pp lications
noise generation and in many circuits markedly reduce the
turn-on dissipation of the associated power switching « Switching Power Supplies
transistors. « Power Switching Circuits
Formerly developmental type TAO9616. « General Purpose
Ordering Information Packaging
PART NUMBER PACKAGE BRAND T JEDEC TO-220AC
MUR840 TO-220AC MUR840 g &
CATHODE
RURP840 TO-220AC RURP840 CATHODE
MUR860 TO-220AC MUR860 (FLANGE)
@RPBGO TO-220AC RURP860
NOTE: When ordering, use the entire part number.
Symbol
K
A
Absolute Maximum Ratings Tc = 25°C, Unless Otherwise Specified
MUR840 MUR860
RURP840 RURP860 UNITS
Peak Repetitive Reverse Voltage . . . . ... ....ovinniimmerrnneeenens VRRM 400 600 \
Working Peak Reverse VOIAge . . . .. «...oovveuene i eens VRwWM 400 600 \
DC BIOCKING VORAGE - . . <« ovvuveeeeeeeameste sttt VR 400 600 v
Average Rectified Forward Curment . .. .......oovuearaninrne e rnns IF(Av) 8 8 A
(Tc = 155°C)
Repetitive Peak Surge CUITeNt . ... .....ooivniininn e s lFRM 16 16 A
(Square Wave, 20kHz)
Nonrepetitive Peak Surge Current. . .. ........ovueniernrrrner s lESM 100 100 A
(Halfwave, 1 Phase, 60Hz)
Maximum Power DiSSIPation . . . ... .ovviueee i Pp 75 75 W
Avalanche Energy (See Figures 10and 11) ........oiieinnnnnre e s EavL 20 20 mJ
Operating and Storage TeMPerature .. .. .......c.oevnrerrarrceeenoees TstG, Ty 6510175 -65to 175 °c
Maximum Lead Temperature for Soldering
Leads at 0.063 in. (1.6mm) fromcase for 10S .........ccovonnnerrecrmnnnes T 300 300 °c
Package Body for 10s, see Tech Brief 334. . ...........ocovnenrernrenens TpkG 260 260 °c

©2002 Fairchild Semiconductor Corporation
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MURB840, MUR860, RURP840, RURP860

Electrical Specifications T =25°C, Unless Otherwise Specified

MUR840, RURP840 MUR860, RURP860
SYMBOL TEST CONDITION MIN TYP MAX MIN TYP MAX UNITS
VE IF=8A - - 1.3 - - 15 v
Ig = 8A, Tc = 150°C - - 1.0 - - 1.2 v
IR VR = 400V - - 100 - - - HA
VR = 600V - - - - - 100 pA
VR = 400V, Tg = 150°C - - 500 - - - pA
VR = 600V, Tg = 150°C - - - - - 500 HA
ter I = 1A, dig/dt = 200A/us - 3 60 = - 60 ns
If = 8A, dig/dt = 200A/us - - 70 - - 70 ns
1 Ig = 8A, dIg/dt = 200A/us - 32 - : 32 . nd
ty IF = 8A, dIp/dt = 200A/us - 21 - - 21 . ns
QgrR Ig = 8A, dIg/dt = 200A/ps - 195 - - 195 - nC
Cy VR =10V, I =0A - 25 - - 25 - pF
ROJ(; g 2 2 - : 2 °cw
DEFINITIONS

VE = Instantaneous forward voltage (pw = 300us, D = 2%).

IR = Instantaneous reverse current.

t,r = Reverse recovery time (See Figure 9), summation of t; + t,.

t, = Time to reach peak reverse current (See Figure 9).

tp = Time from peak Igp to projected zero crossing of Igm based on a straight line from peak Igp through 25% of Igy (See Figure 9).

QRR = Reverse recovery charge.

Cy = Junction Capacitance.

Rgyc = Thermal resistance junction to case.

pw = pulse width.
D = duty cycle.

Typical Performance Curves

40

10

1777

/
100°C -;!>/

Ir, FORWARD CURRENT (A)

iy

5°C

BRas

0.5

FIGURE 1.

-
1
1 |
5 1

0 1.5

Vg, FORWARD VOLTAGE (V)

25

FORWARD CURRENT vs FORWARD VOLTAGE

500 ; !
S 0,

8400 175°C
< :

== T
= T
z 100°C
w19
[
D
)
a1
o
w
>
w
T 01 25°C
& °

0.01

0 100 200 300 400 500 600

VR, REVERSE VOLTAGE (V)

FIGURE 2. REVERSE CURRENT vs REVERSE VOLTAGE

©2002 Fairchild Semiconductor Corporation

MURB40, MUR860, RURP840, RURP86 Rev. B



MURB840, MUR860, RURP840, RURP860

Typical Performance Curves (Continued)
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Test Circuits and Waveforms
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FIGURE 8. t,, TEST CIRCUIT FIGURE 9. t,, WAVEFORMS AND DEFINITIONS

1=1A
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FIGURE 10. AVALANCHE ENERGY TEST CIRCUIT FIGURE 11. AVALANCHE CURRENT AND VOLTAGE

WAVEFORMS
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TRADEMARKS

The following are registered and unregistered trademarks Fairchild Semiconductor owns or is authorized to use and is
not intended to be an exhaustive list of all such trademarks.

ACEx™ FAST @® OPTOLOGIC™ SMART START™ VCX™
Bottomless™ FASTr™ OPTOPLANAR™ STAR*POWER™
CoolFET™ FRFET™ PACMAN™ Stealth™
CROSSVOLT™ GlobalOptoisolator™ POP™ SuperSOT™-3
DenseTrench™ GTO™ Power247 ™ SuperSOT™-6
DOME™ HiSeC™ PowerTrench® SuperSOT™-8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™
E2CMOS™ LittleFET™ Qs™ TinyLogic™
EnSigna™ MicroFET™ QT Optoelectronics™ TruTranslation™
FACT™ MicroPak™ Quiet Series™ UHC™

FACT Quiet Series™ MICROWIRE™ SILENT SWITCHER®  UltraFET o

STAR*POWER is used under license
DISCLAIMER

FAIRCHILD SEMICONDUCTOR RESERVES THE RIGHT TO MAKE CHANGES WITHOUT FURTHER
NOTICE TO ANY PRODUCTS HEREIN TO IMPROVE RELIABILITY, FUNCTION OR DESIGN. FAIRCHILD
DOES NOT ASSUME ANY LIABILITYARISING OUT OF THE APPLICATION OR USE OF ANY PRODUCT
OR CIRCUIT DESCRIBED HEREIN; NEITHER DOES IT CONVEY ANY LICENSE UNDER ITS PATENT
RIGHTS, NOR THE RIGHTS OF OTHERS.

LIFE SUPPORT POLICY

FAIRCHILD'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF FAIRCHILD SEMICONDUCTOR CORPORATION.
As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant into
the body, or (b) support or sustain life, or (c) whose
failure to perform when properly used in accordance
with instructions for use provided in the labeling, can be
reasonably expected to result in significant injury to the
user.

PRODUCT STATUS DEFINITIONS

2. A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Definition of Terms

Datasheet Identification

Product Status

Definition

Advance Information

Formative or
In Design

This datasheet contains the design specifications for
product development. Specifications may change in
any manner without notice.

Preliminary

First Production

This datasheet contains preliminary data, and
supplementary data will be published at a later date.
Fairchild Semiconductor reserves the right to make
changes at any time without notice in order to improve
design.

No Identification Needed

Full Production

This datasheet contains final specifications. Fairchild
Semiconductor reserves the right to make changes at
any time without notice in order to improve design.

Obsolete

Not In Production

This datasheet contains specifications on a product
that has been discontinued by Fairchild semiconductor.
The datasheet is printed for reference information only.

Rev. H4
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