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Stopped q 2008/03/15 202224
CHI=TOV T 20us/div
DC 121 (2tus/div)
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Smoothing : ON CH1 [ ---==== Main : 10K Mode @ AUTO
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Delay : 0ons
Hold Off : MINIMUM

| o~ a > -
3UN n-8 ussanSUlararfaupaiaal

AVo 45.6mV —(=52mV’)
Vo 25.26V

Ripple = x100x20mV = 0.007%
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@ MOTOROLA

SWITCHMODE™ Pulse Width
Modulation Control Circuit

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

CONTROL CIRCUIT
* Complete Pulse Width Modulation Control Circuitry SEMICONDUCTOR
® On—Chip Oscillator with Master or Slave Operation TECHNICAL DATA
* On—Chip Error Amplifiers
* On—Chip 5.0 V Reference
® Adjustable Deadtime Controt
® Uncommitted Output Transi: - D SUFFIX
* Output Control for Push-Pu P PahGE
® Undervoltage Lockout (SO-16)
N SUFFIX
PLASTIC PACKAGE
CASE 648
INECTIONS

Order this document by TL434/D

TL494

PULSE WIDTH MODULATION

Dperid
MAXIMUM RATINGS (Full ops ™
unless otherwise noted.) 15) gt
Rating E Vet
Power Supply Voltage Output
53] Cono
Collector Output Voltage :]
12| Voo
Collector Output Current [11] c2
(Each transistor) (Note 1) :l £
10
Amplifier Input Voltage Range VIR —0.3t0 +42 \
Power Dissipation @ Ta < 45°C Po 1000 mw e
‘| Thermal Resistance, Rgsa 80 °Ciw
Junction-to-Ambient
Operating Junction Temperature Ty 125 °C
Storage Temperature Range Tstg ~5510 +125 °C ORDERING INFORMATION
Operating Ambient Temperature Range TA °C Operating
TL494C Oto+70 Device Yemperature Range Package
TL494! -251to +85
TL494CD Ta =0 t0 470°C SO-16
L o o, =0t +
Derating Ambient Temperature TA 45 C TLA94CN A Plastic
NOTE: 1.Maximum thermal fimits must be observed.
TL494IN Ta = - 25° to +85°C Plastic

© Motorota, Inc. 1996 Rev 1



RECOMMENDED OPERATING CONDITIONS

TL494

Characteristics Symbol Min Typ Max Unit
Power Supply Voltage vee 7.0 15 40 v
Collector Output Voltage Vet1. Vo2 - 30 40 v
Collector Output Current (Each transistor) Ic1.1¢2 - - 200 mA
Amplified Input Voitage Vin -03 - Ve -20 v
Current Into Feedback Terminal b - - 03 mA
Reference Output Current Iref - - 10 mA
Timing Resistor Ry 18 30 500 k2
Timing Capacttor Cr 0.0047 0.001 10 uF
Osclllator Frequency fose 1.0 40 200 kHz

ELECTRICAL CHARACTERISTICS (Ve = 15 V. CT = 0.01 uF. Ry = 12 k2. unless otherwise noted.)

For typical values T, = 25°C, for min/max values Ta Is the operating ambient temperature range that applies, unless otherwise noted,

Ch-— -t

REFERENCE SECTION

Reference Volitage (Ig = 1.0 m#

Line Regulation (Voo = 7.0 V &«

Load Regulation (ln = 1.0 mA

Short Circuit Qutput Current (V,;

OUTPUT SECTION

Coltector Off-State Current
(Vcc=40V,VCE=40V)

Emitter Off-State Current
Vec =40V, Ve =240V, VE =

Collector-Emitter Saturation Vo
Common-Emitter (VE=0V, |
Emitter—Fcilower (Vg = 15V,

Output Control Pin Cusrent
Low State (Vo s 04 V)
High State (VOG = Vref)

Output Voltage Rise Time
Common-Emitter (See Figurt
Emitter-Follower (See Figure

Output Voltage Fail Time
Common-Emitter (See Figure
Emitter—Follower (See Figure

| Max | Unit ]
5.25 \'s
25 mvV
15 myv
75 mA
100 HA
-100 A
v
1.3
25
- kA
35 mA
ns
200
200
ns
100
100

NOTE: 2. Low duty cycle puise techniques are used during test to maintain Junction temperature as close lo ambient temperature as possible.

MOTOROLA ANALOG IC DEVICE DATA



TL494

ELECTRICAL CHARACTERISTICS (vcg = 15V, CT = 0.01 pF, R = 12 k€2, unless otherwise noted.)
For typical values Tp = 25°C, for min/max values T Is the operating ambient temperature range that applies, unless otherwise noted,

{ Characteristics | symbot Min | Typ | Max | unit |
ERROR AMPLIFIER SECTION
Input Offset Voitage (VO (Pin 3) = 2.5 V) Vio - 20 10 mVv
Input Oftset Current (VO (Pin 3) = 2.5 V) ho - 50 250 nA
input Bias Current (VO (Pin 3) = 2.5 V) ™ - -0.1 -1.0 HA
Input Common Mode Voltage Range (Ve = 40 V, Tp = 25°C) VICR -0.3to Voc-2.0 v
Open Loop Vottage Gain (AVQ =3.0V,Vp=05V03.5V,R =20k | AvoL 70 95 - a8
Unity-Gain Crossover Frequency (Vo = 0.5V to 3.5V, R = 2.0 k1) fo- - 350 - KHz
Phase Margia at Unity-Gain (Vo = 0.5V 10 3.5 V, R = 2.0 kQ2) om - 65 - deg.
Common Mode Rejection Ratio (Vog = 40 V) CMRR 65 90 - dB
Power Supply Rejection Ratio (AVoc =33V, Vo =25V, R =2.0k0) PSRR - 100 - dB
Output Sink Current (VO (pin 3) = 0.7 V) lo- 03 07 - mA
Output Source Current (VO (pin ~* = 2 ' —- an an - mA
PWM COMPARATOR SECTION
Input Threshold Voltage (Zero D 45
Input Sink Current (V(pjn 3) = 0. - mA
DEADTIME CONTROL SECTIO}
Input Bias Current (Pin 4) (Vpin . -10 pA
Maximum Duty Cydle, Each Ouly %
(VPin4=0V,CT=001pF,R 50
(VPin4 =0V, CT=0.001 uF, | 50
Input Threshold Voitage (Pin 4) v
(Zero Duty Cydle) 33
(Maximum Duty Cycle) -
OSCILLATOR SECTION !
Frequency (C1 = 0.001 uF, Ry = - kHz
Standard Deviation of Frequenc) - o%
Frequency Change with Voltage - %
Frequency Change with Temper: 12 %
(CT = 0.01 uF, Ry = 12 kQ)
UNDERVOLTAGE LOCKOUT SE
| Tum-On Threshold (Ve increa 70 | v |
TOTAL DEVICE
Standby Supply Cumrent (Pin 6 al . oy, = vurer mipuie arme vuynate vpoy G mA
Vec=15V) - 55 10
(Vcc=40V) - 70 15
Average Supply Current mA
(Ct =0.01 pF, Ry = 12k, V(pip 4) = 2.0 V) - 7.0 -
(Vce = 15 V) (See Figure 12)

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

MOTOROLA ANALOG IC DEVICE DATA 3
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Figure 1. Representative Block Diagram

MOTOROLA ANALOG IC DEVICE DATA



TL494
APPLICATIONS INFORMATION

Description

The TL494 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 internaHinear sawtooth oscillator is frequency—
programmable by two external components, RT and C1. The
approximate oscillator frequency is determined by:

fosc = —1-1_
RT+CT

For more information refer to Figure 3.

Output pulse width modulation is accomplished by
comparison of the positive sawtooth waveform across
capacitor Ct to either of two control signals. The NOR gales,
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 portio
voltage is greater than the ¢o
increase in control-signal ampli
linear decrease of output pulse
Diagram shown in Figure 2.)

The control signals are exten
the deadtime control, the en
feedback input. The deadtime
effective 120 mV input offset wh
deadtime to approximately the fi
time. This would result in a ma;
output of 96% with the output co
it connected to the reference i
be imposed on the output by :
input to a fixed voltage, ranging

Function;

Input/Output
Controls Output|
Grounded  { Single—ended PV
@ Vief Push—pull Operal

The pulse width modulator ¢
for the error amplifiers to adjus
the maximum percenton-time, _______ __ _

§ e —mm—— e

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 (Vg — 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
modutator 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 Q1 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
T ’ " 2d for single-ended
ted in paralle!, and the
yround to disable the
v be equal to that of the

' reference capable of
 external bias circuits.
racy of £5.0% with a
mV over an cperating

quency versus
ance

500
1.0k 20x 50k 10k 20k 50k 100k 200k 500k 1.0M
Ry, TIMING RESISTANCE (Q)

MOTOROLA ANALOG IC DEVICE DATA
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Figure 4. Opeh Loop Voltage Gain and Figure 5. Percent Deadtime versus
Phase versus Frequency Osciltator Frequency
120 E 2
8110 | 2 18
= 500 Ve =95v___| 7y §
3 AV =30V W S 16
o % R =20kQ ] 0 Q Ct=0.001 uF
¢m AN ng oW
jar} \\ AOL e W
g n N 0w 2 1
3 60 60 % 'g 10 H
S 2 \\\ . ?na E 80 font]
=z w
~ & 60 3
) ., N\ 120 ] =10.001 uF
- \ . e 40
a 2 ] 140 o w
z 10 P, 160 w20
< [ =]
0 180 = 0
1.0 10 100 1.0k 10k 100k  10M S00k 1.0k 10k 100k 500k
{, FREQUENCY (Hz) fosc. OSCILLATOR FREQUENCY (Hz)
ver Configuration
Figure 6. Percen oltage versus
Deadtime ¢ rrent
50
&‘
x 40 \§ !
3] N
s 2
“g* 2 —
g -
E 10
g o
* 9 10 300 400
VpT. DEADTIME C ENT {mA)
Figure 8. Common
Output Saturat 1pply Current
Collect ‘Voltage
20 w
g 18 90
2 s
214 ] g |
é // i = 60 I
312 — 2 50
=4 / & 40
3 10 —— £
308 /’l 8 20 I
uw _
Sos 10 /
04 0
0 100 200 300 400 0 5.0 10 15 20 25 0 35 40
Ic. COLLECTOR CURRENT (mA) Vo, SUPPLY VOLTAGE (V)
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Figure 10. Error-Amplifier Characteristics Figure 14. Deadtime and Feedback Control Circuit

Vee = 15V {
Emor Amphifier 150 ¢ 150
~_Under Test S W W
vee
- i Ci

Test | & Deadtime © Output 4
E?
Feedback puts | o Feedback A =
b0 Terminal Ry c2 O Output 2
) - PMI;_ o1 E2l—
_r_—°—>_ = ~ 4} =
= ) Ervor
Vret © ~ Other Emor £ ¥
— Quout ot
>
= Convl
L

Configuration
reform

Figure 12. Common-
Test Circuit ¢

-

90% —— N X%
VEE
Vee
10%
10%
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Figure 14. Error-Amplifier Sensing Techniques

VO 1o Output
Viitage of

System
Ri <

Emor
3 .
Viet - _Amp Negauvequmvwage
Vo=V,
R i Positive Output Voltage 0= Vret
= VO = Vref (1 + —:'1 )
Figure 15, Deadtin ~ -~ -~ = ™ Fle-.om a2 e~ Start Circuit
Output
il
Output
o—Q
Rr
6
30k

Figure 17

c!

R 24V SVOC < Vyef —©
11 gt Q1 | gt 1.0 mA 1o 250 mA
Control 1.0mAtle Control
; 500 mA l o
Single-Ended Push—Pul
. 2 c2

0<sVogs04V ‘Ez g2 { g2 1.0mAto 250 mA
< > L ——O
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Figure 18. Slaving Two or More Control Circuits Figure 19. Operation with Vjn > 40 V Using

External Zener
Vret
o oL
hdl L]
Vi > 40V 1 |
§1ry m IN975A & : I |
Master Vz =39V 1| sov |
—g- Cy { Ref |1
L e S |
I T 270 | |
L1 o | | !
- ___
6

Rr Slave

5 )

L—o4 CT Circuits}

'V'm =8.0Vio 20V
O
+Vo =28V
1] 0=02A
+ O
2| _ 2 §
1M k
Ik .
3 m - 50—
001 001 = 4 ¥ |
T ans
16 T 3‘2’
| oC v; T 0]
13} 4 3
A I 2
anx | )
an
o O
Al capaditors in uF
Test Conditions Results
- - — L1-35mH@03A
Line Regutation Vin=10Vto 40V 14mV 0.28% T1 - Priary: 20T C.T. 428 AWG
Load Regulation Vin=28V.lp=10mAto1.0A | 3.0mV 0.06% Secondary: 120T C.T. 436 AWG
Core: Femoxcube 1406P—L00-3CB
Output Ripple | Vin=28V.Ip=10A 65mV pp PAR.D.
Short Circuit Current | Vin=28V.R_=0.10 16A
Efficiency Vin=28V.inp=10A 71%

MOTOROLA ANALOG iC DEVICE DATA 9
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Figure 21. Pulse Width Modulated Step-Down Converter
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QUTLINE DIMENSIONS
N SUFFIX
PLASTIC PACKAGE NOTES: .
* A ™ CASE 648-08 1. DIMENSIONING AND TOLERANCING PER ANS!
aBalalaNalali! ISSUER 2 CONTROLLING DIMENSION: 303,
d ' f 3 OMENSIONL TQ CENTER OF LEADS WHEN
p B FORMED PARALLEL.
o) i 4. DMENSIONB DOES NOT NCLUDE MOLD FASH
1 1
VLI Y WCHES | MALMETERS
i o {3m | |~ v [ wax
_c e L A 07 K 1
t 3 ,_{-s [ —’ll : 45 Lo1n sa
HA T ) s ) £ i;’q_i"_m__im 117
l - \ T swpe o
" (.;;‘L - T " : .1 '|‘ ozmj °m
—lle- D18 PL NS A L8, 11.;.‘:_
[ 025 000@]7] A @] s Voog (o [ ost [ g8

IG DIMENSION: MILLIME TER.
A AND B DO NOT INCLUDE

RUSION,
D PROTRUSION 0.15 (0.005)

) DOES NOT INCLUDE DAMBAR
1. ALLOWABLE DAMBAR

¢ SHALL BE 0.127 {0.005) TOTAL
¥ THE D DIMENSION AT
VTERIAL CONOITION.
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e
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EFAIRCHILD
]
SEMICONDUCTOR®

Data Sheet January 2002

RHRG30120

30A, 1200V Hyperfast Diode Features

The RHRG30120 is a hyperfast diode with soft recovery « Hyperfast with Soft Recovery. ................. <65ns
characleristics (t; < 65ns). it has half the recovery time of . o
vltrafast diodes and is of sificon nitride passivated Operating Temperature . ..................... 175°C
lon-implanted epitaxial planar construction. » ReverseVoltage. . .............ccciiinnnnns 1200V
This device s intended for use as a freewheeling/clamping + Avalanche Energy Rated

diode and rectifier in a variety of high frequency switching « Planar Construction

power supplies and other power switching applications. Its

low stored charge and hyperfast soft recovery minimize A pplications

ringing and electrical noise in many power switching circuits,

thus reducing power loss in the switrhina trancletnre « Switching Power Supplies

Formerly developmental type TA

Ordering Information
PART NUMBER PACKA(

RHRG30120 70-247

NOTE: When ordering, use the enti

Symbol

Absolute Maximum Rating:

Peak Repetitive Reverse Voltage . .

‘Ecrkhg Peak Reverse Voltage . . ..

DCBlockingVoltage . ........... ... ____. ... ..

Average Rectified Forward Cumrent . .. .. ... .. . o e F(av)
(Tc=76°C)

Repetitive Peak Surge Cumment ... ... ... ... 0. i it IFRM
{Square Wave, 20kHz)

Nonrepetitive Peak Surge Cutrent. . .. ... ... .. i e e IFsm
{Halfwave, 1 Phase, 60Hz)

Maximum Power Dissipabion .. .. ... . ... ... . i U Pp

Avalanche Energy (SeeFigures 7 and B) . .. ... ... . i i e e EavL

Operatingand Storage Temperature .. .. ... ... .. i i i i Tste Ty

RHRG0120 UNITS

1200

1200

1200
30

60
300
125

30
6510 175

A

v
v
A

§2=

©2002 Falrchild Semiconducior Corporation

RHRG30120 Rav. C



RHRG30120

Electrical Specifications T¢ = 25°C, Uniless Otherwise Specified

SYMBOL TEST CONDITION MIN TYP MAX UNITS
VE g = 30A - - 3.2 v
Ig = 30A, Tg = 150°C - - 26 A
R Vg = 1200V - - 250 pA
VR = 1200V, T¢ = 150°C - - 1 mA
Y 15 = 1A, digidt = 100Aus - - 65 ns
Ig = 30A, dig/dt = 100A/us - - 85 ns
ta i = 30A, dipfdt = 100A/us . 48 - ns
t Ig = 30A, dig/dt = 100A/s - 2 - ns
Resc - - 12 ocw
DEFINITIONS

Vi =Instantaneous forward voit
IR = Instantanecus reverse cun
tr = Reverse recovery time (Se
tg = Time 0 reach peak reverse
ty, = Time from peak Igpy 10 proj

Rgyc = Thermal resistance junctiol
pw = pulse width.
D = duty cycle.

Typical Performance (

200
100

175°C

10

FAWARY 4

/I/K7 Y

1
0 05 10 15 20 285 30 35 40 45
Vg, FORWARD VOLTAGE (V)

Ir. FORWARD CURRENT (A)

FIGURE 1. FORWARD CURRENT vs FORWARD VOLTAGE

f Irm (See Figure 6).

)
1
200 400 600 800 1000 1200
Vg, REVERSE VOLTAGE (V)

FIGURE 2. REVERSE CURRENT vs REVERSE VOLTAGE

©2002 Fairchild Semiconducior Corporation

RHRG30120 Rev, C



RHRG30120

Typical Performance Curves (continued)

100 z 40
-
w
&
75 5 30k
| meer] e - oL DC
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w 50 $ E 20 = r
P ta " 2 SQ.WAVE [T~y
I w L -
3 "N
b
23 10
ty s )
g
0 £ 0
1 10 30 25 50 75 100 125 150 175
I, FORWARD CURRENT 1A} T~ LASF TFMPFRATURE (°C)
FIGURE 3. 1, t, AND ty, CURVE! RATING CURVE

Test Circuits and Wave

VGe AMPLITUDE AND
Rg CONTROL dighdt i
t1 AnpD 12 CONTROL I :
. by ———!
M * . ¥
O'—M—"\ .Iq——lb —gi
Vo = et N T
L : -
e iy R ST
b —.—. (z.-.—
————— am
FIGURE 5. t TE! AND DEFINITIONS
Iay = 1.225A
L = 40mH
R<0.10
Eav = YL VppavyVriav) - Vool
Q4 = IGBT (BVgs > DUT vR(AVL)’
(=}
H
Q4 v P . ‘\
n Voo - . . .
"'| ouT -7 - >
* o t t2 1t —>
FIGURE 7. AVALANCHE ENERGY TEST CIRCUIT FIGURE 8. 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 alt such trademarks.

ACEx™ FAST > OPTOLOGIC™ SMART START™ VOX™
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™ TinylLogic™
EnSigna™ MicroFET™ QT Optoelectronics™  TruTranslation™
FACT™ MicroPak™ Quiet Series™ UHC™
FACT Quiet Series™ MICROWIRE™ SILENTSWITCHER>  UMraFET>
STAR"POWER Is used u
DISCLAIMER
FAIRCHILD SEMICO! JRTHER
NOTICE TO ANY PRC FAIRCHILD
DOES NOTASSUME PRODUCT
OR CIRCUIT DESCRI ) PATENT
RIGHTS, NOR THER
LIFE SUPPORT POLICY
FAIRCHILD'S PRODUC’ sUPPORT
DEVICES OR SYSTEMS\ . CORPORATION.
As used herein;
1. Life support devices « of a ife
systems which, (a) are ¥ perform can
the body, or (b) support we of the life
fallure to perform when safety or
with instructions for use
reasonably expected to |
user.
PRODUCT STATUS DEF
Definition of Terms

Datasheet Identific:

Advance information ifications for

' change in
IH', I RIS TYIU UL VAR,

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

No identification Needed Fult 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 semiconducior.
The datasheet is printed for reference information only,
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FAIRCHILD HGTG30N60C3D

]
SEMICONDUCTOR®
Data Sheet , December 2001 .
63A, 600V, UFS Series N-Channel IGBT Features
with Antl-Parallel Hyperfast Diodes « 63A, 600V at Tg = 25°C
The HGTG30N60C3D Is 2 MOS gatéd high voltage « Tvoical Fall Ti 230ns at T+ = 150°C
switching device combining the best features of MOSFETs Typlcal Fa T al
and bipolar transistors. The device has the high input * Short Circuit Rating
impedance of a MOSFET and the low or state conduction « Low Conduction Loss
loss ot a bipolar transistor. The much lower on-state voltage
drop varies only moderately between 25°C and 150°C. The * Hyperiast Anti-Parallel Diode
IGBT used is the development type TA49051. The diode
used In anti-paratiel with the IGBT Is the development type Packaging
TA49053, JEDEC STYLE TO-247
The IGBT is ideal for many high
operating at moderate frequench - E c
losses are essential. G

Formerly Developmental Type T.

Ordering Information
PART NUMBER PACKA

HGTG30N6OC3D  |TO-247

NOTE: When ordering, use the enti

Symbol
o
G L
FAIRCHILD CORPORA G U.S. PATENTF
4,364,073 4,417,385 F,830,/ 9 4,343,931 4,900,1/6 4,210,143 4,532,534 4,587,713
4,598,481 4,605,948 4,620,211 4,631,564 4,639,754 4,639,762 4,641,162 4,644,637
4,682,195 4,684,413 4,694,313 4,717,679 4,743,952 4,783,690 4,794,432 4,801,986
4,803,533 4,809,045 4,809,047 4,810,665 4,823,176 4,837,606 4,860,080 4,883,767
4,888,627 4,890,143 4,901,127 4,904,609 4,933,740 4,963,951 4,969,027

€001 Fairchild Semiconducior Camporation HGTGIONSOCID Pev. B



HGTG30N60C3D

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

HGTG30N60C3D UNITS
CollectortoEmitterVoltage .. ... .. ... ... oot it it i BVces 600 v
Collector Cusrent Continuous
AtTe= -2 o lcos 63 A
ATe=110%C ..ot s e, 1110 30 A
Average Diode Forward Cument at 110%C. . ... ...itiineinrnrerieonrnnnncnnnnns liave) 25 A
CollectorCurrent Pulsed (Note 1) ... ... ........ciiiiiiiiiiinnne, PR tom 252 A
Gate to Emitter Voltage CONINUOoUS.. . . ... ..o it ttiiiini i iiiiinicieieiinnanns VGES 20 v
GaletoEmierVoltage Pulsed .. ... ...t iiiiii ittt VGEM 130 v
Switching Safe Operating Area at Ty=1502C. .......covvriniirinennnnncennn. SSCA 60A at 600V
Power Dissipation Total at T =25%C . ... ... .ottt e iiiiiaeaens Pp 208 w
Power Dissipation Derating T > 25%C ..ot iii ettt ii et a e e e 1.67 wrC
Operating and Storage Junction Temperature Range .. ..........oevvvnvnnnns T4 Ts1G -40 to0 150 °c
Maximum Lead Temperature for Soldering . ..............u... e T 260 °c
Short Clrcult Withstand Time (Note 2) BIVGE = 15V. ... ieeeriieeeeeennnnan. tsc 4 us
Shont Clrcult Withstand Time (Note us
CAUTION: Stresses above those lsted | is only rating and operation of the
device al thase or any other conditions a
NOTES:
1. Repetilive Rating: Pulse widih |
2. VCE(PK) = 360V, Ty = 125°C, F
Electrical Specifications
PARAMETER TYP MAX | UNITS
Collector 1o Emitter Breakdown Vo . - v
Emitter o Collector Breakdown Vo 25 - v
Collector to Emitter Leakage Curre - 250 pA
- 3.0 mA
Coflector to Emitter Saturation Volt 1.5 1.8 \'4
1.7 20 \'
Gate to Emitter Threshold Voltage 5.2 6.0 \'
Gate to Emittar Laakaga Current - 100 nA
.| Swit a:ing SOA - - A
_F
- - A
L = 100uH |
Gate 1o Emitter Plateau Voltage VGep Ic=Ic110. VoE = 0.5 BVCES - 8.1 - v
On-State Gate Charge QgoN) Ic=ic1i0 Vge = 15V - 162 180 nC
Veg = 0.5 BV,
ce=05BVees [y Hov . 216 250 nC
Current Tum-On Delay Time tyony Ty=150°C, - 40 - ns
Ice=Ico
t : - -
| Current Rise Time M VeePk) = 0.8 BVces, 415 ns
Current Tum-Off Delay Time tooFFN XGE = 3;15." - 320 | 400 ns
=
Current Fall Time th LE 100pH - 230 275 ns
Tum-On Energy Eon - 1050 - w
Tum-Oft Energy (Note 3) EoFr - 2500 - TR}
Diode Forward Voltage Vec lgc =30A - 1.75 2.2 v

€2001 Falrchild Semiconductor Corporation

HGTGIONEOCID Rev. B



HGTG30N60C3D

Electrical Specifications g = 25°C, Unless Otherwise Specified
PARAMETER SYMBOL TEST CONDITIONS MIN TYP | MAX | UNITS
Diode Reverse Racovery Time tr lgc = 30A, digc/dt = 100A/us - 52 60 ns
lgc = 1.0A, digc/dt = 100A/s - 42 50 ns
Themmat Resistance Royc ci:1§ - . 06 °cw
Diode - - 1.3 Scw
NOTE:

3. Tum-Off Energy Loss (Eorr) is defined as the integral of the instantaneous power loss starting at the trailing edge of the input pulse and ending
at the point where the collector current equals zero (log = 0A). The HGTG3I0NG0C3D was tested per JEDEC standard No. 24-1 Method for
Measurement of Power Device Tumn-Off Switching Loss. This test method produces the true total Tum-CHf Energy Loss. Tum-On losses include

diode losses.

Typlcal Performance Curves

b
8
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FIGURE 1. TRANSFER
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HGTG30N60C3D

Typical Performance Curves (Continued)
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HGTG30N60C3D

Typical Performance Curves (Continued)
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HGTG30N60C3D

Typical Performance Curves (Continved)
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HGTG30N60C3D

Handling Precautions for IGBTs

insulated Gate Bipolar Transistors are susceptible to gate-
insulation damage by the electrostatic discharge of energy
through the devices. When handling these devices, care
shoulkd be exercised to assure that the static charge builtin the
handler’s body capacitance is not discharged through the
device, With proper handling and application procedures,
however, IGBTs are currently being extensively used in
production by numerous equipment manufacturers in military,
industrial and consumer applications, with virtually no damage
problems due to electrostatic discharge. IGBTs can be
handled salely if the following basic precautions are taken:

1. Prior to assembly into a circuit, all leads should be kept
shorted together either by the use of metal shorting
springs or by the insertion into conductive material such
as "ECCOSORBD™ LD26” or equivalent.

2. When devices are remove:
the hand being used shoul
means - for example, with

3. Tips of soldering irons she

4. Devices should never be ir
circuits with power on.

5. GateVoltage Rating - Nev
rating of Vgem. Exceeding
permanent damage to the

6. GateTerminzition -The ga
essentially capacitors. Circ:
open-circuited or floating sl
conditions can result in turn
buiidup on the input capaci
pickup.

7. Gate Protection - These d
mongclithic zener diode fro
protection is required an e

Operating Frequency Information

Operating frequency information for a typical device (Figure 13)
is presented as a guide for estimating device performance
for a specific application. Other typical frequency vs collector
current (Icg) plots are possible using the information shown
for a typical unit in Figures 4, 7, 8, 11 and 12. The operating
frequency plot {Figure 13) of a typical device shows fygaxq OF
fuaxz whichever is smaller at each point. The information is
based on measurements of a typical device and is bounded
by the maximum rated junction temperature.

fmaxy Is defined by tmaxy = 0.05/(tpiorFy + toioNy)-
Deadtime (the denominator} has been arbitrarity held to 10%
of the on-state time for a 50% duty factor. Other definitions

are possible. tpoFr) and tpony are defined in Figure 21,

Device turn-oft delay can establish an additional frequency

n other than T ym. tp(oFF)
aut ripple under a lightly

PcM(EoFr + Eon)- The

d by Pp = (Tym - TcVRauc:
| conduction losses must
 was used (Figure 13)
are approximated by

» switching waveforms
tegral of the instantaneous
n-on and Egpg is the

er loss during turn-off. All
sulation for Eqpf; i.e. the
;= 0).

©2001 Falrchild Semiconducior Corperation
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TRADEMARKS

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

ACEx™ FAST ® OPTOLOGIC™ SMART START™  VCX™
Bottomless™ FASTI™ OPTOPLANAR™ STAR'POWER™
CoolFET™ FRFET™ PACMAN™ Stealtth™
CROSSVOLT™ GlobalOptoisolator™ pQOp™ T™.3
DenseTrench™ GTO™ Power247™ SuperSOT™-6
DOME™ HiSeC™ PowerTrench® SuperSOT™-8
EcoSPARK™ ISOPLANAR™ QFET™ SyncFET™
E:CMOS™ LittleFET™ Qs™ TinyLogic™
EnSigna™ MicroFET™ QT Optoelectronics™  TruTranslation™
FACT™ MicroPak™ Quiet Series™ UHC™
FACT Quiet Series™ MICROWIRE™ SILENTSWITCHER®  UltraFET®
STAR'POWER Is used u
DISCLAIMER
FAIRCHILD SEMICO? IRTHER
NOTICE TOANY PRC FAIRCHILD
DOES NOTASSUME. PRODUCT
OR CIRCUIT DESCRI » PATENT
RIGHTS, NOR THE R
LIFE SUPPORT POLICY
FAIRCHILD'S PRODUCT WPPORT
GEVICESORSYSTEMSV CORPORATION.
As used herein:
1. Life support devices ¢ of a life
systerns which, (a) are perform can
the body, or (b) support re of the Kfe
failure o perform when safely or
with Instructions for use
reasonably expected 1o
user.
PRODUCT STATUS DEF
Definition of Terms
Datashaeet Identifica
Advance Information ifications for
change in
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 datasheel contains final specifications. Fairchild

Semiconducior 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 Fairchikt semiconductor.
The datasheet is printed for reference information only.
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Infernational
TIGR Rectifier  IR2110(-1-2)(S)PbFAIR2113(-1-2)(S)PbF

HIGH AND LOW SIDE DRIVER

Features Product Summary

¢ Floating channel designed for bootstrap operation
Fully operational to +500V or +600V VorrseT (IR2110) 500V max.
Tolerant 1o negative transient voltage (IR2113) 600V max.
® Gate drive supply r: ) ~r2A

dVv/dt immune
® Undervoltage locko

* 3.3V logic compatit 20V
Separate logic supt ,
Logic and power gr «94 ns
® CMOS Schmitt-trig¢ 10 ns max.
® Cycle by cycle edgt 20ns max
* Matched propagatic I
# Qutputs in phase w
Description > 4
The IR2110AR2113 2
IGBT drivers withinde|
|6-Lead SOIC
nels. Proprietary HVI 2110SAR2113S
ruggedized monolithic
standard CMOS or L
drivers feature a high I
driver cross-conductic plications, The
floating channel can t ifiguration which
operates up to 500 or
Typical Conn o 600V

. T~
L
Voo Voo Vo —t 'wv—\{‘jl/
=

HINe HIN Vg [— : T0
SD e so — X LOAD
LIN LIN Vee - )

Vs © lve,  com |- Ea
Vee = — Lo

. -

(Refer 10 Lead Assignments for comect pin configuration). This/These diagram(s) show electrical
connections only. Please refer 1o our Application Notes and DesignTips for proper circuit board layout.
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

Absolute Maximum Ratings
Absolute maximum ratings indicate sustained limits beyond which damage to the device may occur. All voltage param-
eters are absolute voltages referenced to COM. The thermal resistance and power dissipation ratings are measured
under board mounted and still air conditions. Additional information is shown in Figures 28 through 35.

International
IGR Reclifier

Symbol Definition Min. Max. Units
Vs High side floating supply voltage (IR2110) 03 525
(IR2113) 0.3 625
Vs High sid~ @-=ti== ~rommt ~ment s mtam o Crem—y - a3
Vro High sié 13 |
Voo Low side ]
Vio Low side oa| Y
Voo Logic su F
Vss Logic su 0.3 |
Vin Logic iny 0.3 |
dvy/dt Allowabt Vins
Po Package W
RTHuA Themal
— cw
Ty Junction
Ts Storage 1 <
T Lead ter ]
Recommendet
The input/output logic tin »d within the
recommended condition: ntial. Typicat
ralings at other bias con
Symbol . Units
Ve High sid 20
Vs High sid T
(IR2113) Note 1 600 |
VHO High side floating output voitage Vs Ve
Vee Low side fixed supply voltage 10 20 v
Vio Low side output voltage 0 vce
Voo Logic supply voltage Vgg+3 Vgs + 20
Vss Logic supply offset voitage -5 (Note 2) 5
Vin Logic input voitage (HIN, LIN & SD) Vss VoD
TA Ambient temperature -40 125 ‘C

Note 1. Logic operational for Vs of -4 to +500V. Logic state held for Vs of -4V to -Vgs. (Please refer to the Design Tip
DT97-3 for more details).
Note 2: When Vpp < 5V, the minimum Vgg offset is limited to -Vpp.

2
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?;:ggﬁg;;g,' IR2110(-1-2)(S)PbFNIR2113(-1-2)(S)PbF

Dynamic Electrical Characteristics

Veias (Vce. Ves. Vop) = 15V, C = 1000 pF, Ta = 25°C and Vgg = COM unless otherwise specified. The dynamic
electrical characteristics are measured using the test circuit shown in Figure 3.

Symbol Definition Figure | Min. | Typ. [Max. | Units {Test Conditions
ton Tum-on propagation delay 7 - 120 | 150 Vg =0V
ton Tum-off propagation delay 8 —_ 94 125 Vs = 500V/600V
ted Shutdown nraaanatinn dalav a —_ 110 | 1an Vg = 500V/600V
tr Tum-ont
1] Tum-off
MT Detay mq
tum-onj
Static Electri¢
Vbias (Vcc. Ves. Voo, | iy parameters
are referenced 1o Vss : parameters are
referenced to COM ant
Symbol st Conditions
ViH | Logic™V ]
Vi Logic "0
Vo High lev lo=0A
VoL Low lew Igo =0A
Ik Offset st =Vg = 500V/600V|
loss Quiesce /in=0VorVpo
lace Quiesce /in =0V or Vpo
lapd Quiesce /iy =0V or Vpp
IiNe Logic "1 Vin = Voo
N- Logic “0 Vin =0V
Vesuv+ | Vas supply undervoltage positive going 22 75 | 86 | 9.7 - ]
threshold
Vasuv- | Vas supply undervoltage negative going 23 7.0 8.2 9.4
threshold
Vecuvs | Ve supply undervoitage positive going 24 74 85 | 96
threshold v
Vecuv- | Ve supply undervoltage negative going 25 7.0 8.2 9.4
threshold
1o+ Output high short circuit pulsed current 26 20 25 —_ Vo=0V, Vin=Vop
PW<10ps
1o Output fow short circuit pulsed current 27 |20 | 25 | — A Vo=V, ViN=0V
PW<10 s

www.irf.com 3




IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF {ggggg;;;;g:

Functional Block Diagram

| _________________________________________________ hl
1 TS 4{- v,
! !
Voob—* I
[} ! HO
| f I i
. { [>° [ i
HIN
| Vs
1
sD Y :
} } Voo
1L 1
! i .
un 1 o
: = ! ’ :
Vg . = ' com
=
Lm e NN
Lead Definitio
Symbol| Descri
Voo Logic su
HIN Logic inj
SD - | Logic in
tIN ~ | Logicin
Vss Logic gre.....
Vs High side flcating supply
HO High side gate drive output
Vs High side floaling supply return
Vee Low side supply
Lo Low side gate drive output
COM Low side return

4 www.irf.com



IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

International
ToR Rectifier

Lead Assignments

= ol 2l = 1 e

www.irl.com



IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

HIN
LN

s R |

63

Figure 1. Input

"2
v
Figure 3. Swilt
* 50%
sp /|
'l tsd |

HO X 90%
LO

Figure 5. Shutdown Waveform Definitions

International

IGR Rectifier
Vg 415V HV = 10 10 S00VIB00V
-1 10KFS
10 o1 4 *
171 oo 20 Y00uF
I"' o ToF #H "wnrel 00w
5
0
Li Ho
" v I 1v§>sovm
12 OUTPUT  10KFS *
4 MONTOR
noz n

ient Test Circult

1 Definition
Lo HO
{ [ 1%
M- e — Ii—— MT
90% .
LO HO

Figure 6. Delay Matching Waveform Definitions
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

International
ISR Rectifier

A I U S S A
I
! m
y) 4
2 g 8 8
{w) say emquy
\ ! :
L\
T - i.a
‘/ 1
\ |
A
VU
\ :
i /-ﬂ
\ '
m
\
L\l
Vo
’-
\
/
14
2 g 8 8
() o Api) wO-wn |

20

V)

Supply Voltage

Figure 7A. Tun

g 8

g 8 8 ©

() ouny Aeq) wo-wn)

4

2

0

nperature

Figure 7C. Turs

-—— -

-

6 8 10 12 14 16 18 20

Voo Supply Voltage (V)

4

1%

1%

"

VCC/VES Supply Voitage (V)

{
12

10

Figure 8C. Turn-Off Time vs. Voo Supply Voltage

Figure 8B. Turn-Off Time vs. Vcc/Ves Supply Voltage
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International

IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF ToR Rectifier

250 T T 250 —
| ! :
200 { 4 L e
z S 7 -:"_‘_
- = “—_‘__
Lo =] i w0 =l
-1 L—1 i A It
.-'—
i Il-."'—" // “.—-‘1_'—*_ —.._.-_.
gmo glou — -
'h/
0 - , . \
‘ |
Y T

50 28 [ 8 2
}
Figure 9A. Shutd« 3 Supply Voltage
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F o1so4 - | \ 1
7
& 100 ]
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P =
w
ob—4.
L s 0we 128
VI
Figure 3C. Shutdo Temperature
100
) o
4 ; 1
E &0 ) . [ —— - ——of
- | | - [
I 1
] o i e
- T .
20 —
[
0 [} 14 16 - K s 100 125
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Figure 108. Turn-On Rise Time vs. Voltage Figure 11A. Turn-Off Fall Time vs. Temperature
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

International
IGR Rectifier
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Figure 13B. Logic “0” Input Threshold vs. Voltage
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Figure 14A_ High Level Qutput vs. Temperature
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

International
IOR Rectifier
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Figure 15B. Low
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lTemperature
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Figure 16B. Offset Supply Current vs. Voltage
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Figure 17TA. Vas Supply Current vs. Temperature
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Figure 17B. Vas St Temperature
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Figure 19B. Vpp Supply Current vs. Voo Voltage Figure 20A. Logic “1" Input Current vs. Temperature
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IR2110(-1-2)(S)PbFR2113(-1-2)(S)PbF International
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TOR Rectifier

International
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TR Reclifier

ional
IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF Internationa
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Figure 29. IRZ110/
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Figure 31. IR2110
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Figure 33. IR2110SMR2113S T, vs. Frequency
(IRFBC30) RgaTe = 220, Vee = 15V
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Figure 34. IR2110S/1R2113S Ts vs. Frequency
{IRFBC40} Rgave = 150, Vcc = 15V
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IR2110(-1-2)(S)PbF/IR2113(-1-2)(S)PbF

IoR Rectifier
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Figure 37.
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