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ABTRACT
The problem of energy crisis has effectd industrial development very much. This makes
industrial plants and aeveral kinds of business have to look for energy saving method to reduce
energy utilization. Now the energy is limited and tends to have hihger and hihger price. Thailand
is the country that encounter this problem directly. Due to electrical energy production have
touseoil to be fuel and most oil must be imported from foreign country therefor this thesis

compose of project. Ballast electronic which explain principle of Ballast electronic
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Data Sheet No. PD60029]1

International
TGR Rectifier rZio0.

SELF-OSCILLATING HALF-BRIDGE DRIVER

Features Product Summary
o Floating channel designed for bootstrap operation

Fully operational to +600V VOFFSET 600V max.

Tolerant to negative transient voltage o

dVv/dt immune Duty Cycle 50%
e Undervoltage lockout ‘O+/‘ 210 mA /420 mA
e Programmable oscillator frequency

o 1 Vout 10 - 20V
1.4x (Ry +150Q) x Cr )
“e Matched propagation delay for both channels Deadtime (typ-) 1.2 us

e Micropower supply startup current of 125 pA typ.
e Low side output in phase with Rt Package

Description

The 1R2155 is a high voltage, high speed, self-os-
cillating power MOSFET and IGBT driver with both
high and low side referenced output channels. Pro-
prietary HVIC and latch immune CMOS technologies
enable ruggedized monolithic construction. The front
end features a programmable oscillator which is simi-
lar to the 555 timer. The output drivers feature a high
pulse current buffer stage and an internal deadtime 8 Lead PDIP
designed for minimum driver cross-conduction. Propa-
gation delays for the two channels are matched to sim-
g:"gn:\seel ;r;g();/; ﬁzdc{:‘gr?/pepgc:txg:aaz;ﬂgga?r MOSFET or IGBT in the high side configuration that

operates off a high voltage rail up to 600 volts.

Typical Connection
upQJQpV
AV
Pt =
L) =
VCC \\-/, VE :>

Ayl
J1
Y]
pil

TQ
LOAD

R, HO l
§: G v, r—~4§
| com LO 1




IR2155 : International

TR Rectifier

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.

Parameter Value
Symbol Definition Min. Max. Units
\':) High Side Floating Supply Voltage -0.3 625
Vs High Side Floating Supply Offset Voltage Vg - 25 Vg + 0.3
VHO High Side Floating Output Voltage Vs - 0.3 Vg + 0.3
Vio Low Side Qutput Voltage -0.3 Voo + 0.3 v
VRT Rt Voltage -0.3 Vee + 0.3
Ver Cr Voltage -0.3 Voo + 0.3
Icc Supply Curment (Note 1) — 25 -—
IRT Rt Output Current -5 5
dVg/dt Allowable Offset Supply Voltage Transient — 50 V/ns
Pp Package Power Dissipation @ Ta < +25°C (8 Lead DIP) — 1.0
(8 Lead SOIC) — 0.625 W
Rgua Themmal Resistance, Junction to Ambient (8 Lead DIP) e 125 X
(8 Lead SOIC) — 200
Ty Junction Temperature — 150
Ts Storage Temperature -55 150 °Cc
T Lead Temperature (Soldering, 10 seconds) — 300

Recommended Operating Conditions

The Input/Output logic timing diagram is shown in Figure 1. For proper operation the device should be used within the
recommended conditions. The Vg offset rating is tested with all supplies biased at 15V differential.

Parameter Value
Symbol Definition Min. Max. Units

VB High Side Floating Supply Absolute Voltage Vg + 10 Vg + 20

Vs High Side Floating Supply Offset Voltage —_— 600 v
VHo High Side Floating Output Voltage Vs Ve

Vio Low Side Qutput Voltage 0 Vee

lcc Supply Current (Note 1) — 5 mA
Ta Ambient Temperature -40 125 °C

Note 1:  Because of the IR2155's application specificity toward off-line supply systems, this IC contains a zener clamp
structure between the chip Voc and COM which has a nominal breakdown voltage of 15.6V. Therefore, the IC
supply voltage is normally derived by forcing current into the supply lead (typically by means of a high value
resistor connected between the chip Vg and the rectified line voltage and a local decoupling capacitor from
Vg to COM) and allowing the internal zener clamp circuit to determine the nominal supply voltage. There-
fore, this circuit should not be driven by a DC, low impedance power source of greater than VGLAMP-

2



International IR2155

TGR Rectifier

Dynamic Electrical Characteristics
Vaias (Voc, Vaes) = 12V, G = 1000 pF and Ta = 25°C unless otherwise specified.

Parameter Value
Symbol Definition Min. | Typ. | Max.| Units | Test Conditions
b Tum-On Rise Time — | 80 | 120} o
t Turmn-Off Fall Time —_ 40 70
DT Deadtime 050 | 1.20 | 225 | ps
D Ry Duty Cycle 48 | 50 | 52 %

Static Electrical Characteristics

Vaias (Vcc, Vas) = 12V, C = 1000 pF, Ct =1 nF and Ta = 25°C unless otherwise specified. The VN, VTH and liy
parameters are referenced to COM. The Vo and I parameters are referenced to COM and are applicable to the
respective output leads: HO or LO.

4 Parameter Value
Symbol Definition Min. | Typ. | Max.| Units | Test Conditions
fosc Oscillator Frequency 194 | 200 | 206 | ... Rr=35.7 kQ
94 100 | 106 Bt =7.04 kQ
Vewame | Ve Zener Shunt Clamp Voltage 144 | 156 | 168 lcc =5 mA
Ver. | 213 Veg Threshold 78 | 80 | 82| V
Ver 1/3 Ve Threshold 38 | 40 | 42
Veruy Ct Undervoltage Lockout = 20 50 2.5V < Vg <Veouv
Var. Ry High Level Output Voltage, Veg - Rt =iy 0 100 Jar =-100 pA
— 200 | 300 lgT=-1 mA
VRr Ry Low Level Output Voltage — 20 50 mv Igy = 100 pA
—_ 200 300 fgr=1 mA
VRrTuv AT Undervoltage Lockout, Ve - Ry —_ 0 100 2.5V < Voo <Veouy
VoH High Level Output Voitage, Veas - Vo ) 7= ] 100 lo=0A
VoL Low Level Output Voltage, Vo — — 100 lg=0A
ik Offset Supply Leakage Current — — 50 Vg = Vg = 600V
lgps Quiescent Vpg Supply Current — 70 150
| lapsuy Micropower Vgs Supply Startup Current == 55 125 VA
lace Quiescent Ve Supply Current — 500 | 1000
laccuv Micropower Vg Supply Startup Current — 70 150
loy Cy Input Current — | 0.001] 1.0
VBSuv+ Vps Supply Undervoltage Positive Going 7l 8.4 9.2
Threshold v
Vesuv- Ves Supply Undervoltage Negative Going 7.3 8.1 8.9
Threshold
| Vpsuvh | Ves Supply Undervoltage Lockout Hysteresis 100 | 400 — mV
Vecuvs | Vec Supply Undervoltage Positive Going 7.7 8.4 9.2
Threshold v
Vcouw Ve Supply Undervoltage Negative Going 7.4 8.1 8.9
Threshold
Vecuvn | Vog Supply Undervoltage Lockout Hysteresis 200 | 400 | — mV
io, Output High Short Circuit Pulsed Current 210 [ 260 [ — | o Vo =0V
lo. Output Low Short Circuit Pulsed Current 420 | 500 | — Vo =15V




IR2155 International

TGR Rectifier
Functional Block Diagram

Lead Definitions

Lead
Symbol | Description
Rt Oscillator timing resistor input,in phase with LO for normal IC operation
Cr Oscillator timing capacitor input, the oscillator frequency according to the following equation:

1
/= 1.4 x(Rq +150Q) x Cy
where 150Q is the effective impedance of the Ry output stage

Ve High side fioating supply

HO High side gate drive output

Vs High side floating supply return

Vee Low side and logic fixed supply

LO Low side gete drive output

COM Low side retumn

Lead Assignments
e w3
(2] ~r HO :7__!
Gs]er vs €]
[&] com o []
8 Lead DIP
IR2155
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IGR Rectifier

IR2155
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DIMENSIONING & TOLERANCING FER ANS)
COMTROLLING DIMENSION:  INCH
DIMENSIONS ARE SHOWN IN MILLIMETERS [INCHES]
OUTLINE CONFORMS 10 JEDEC QUTLINE MS-001AB
MEASURED WITH THE LEADS CONSTRAINED TO BE
FERPENDICULAR TO DATUM PLARE C

@:} DIMENSION DOES NOT INCLUDE MOLD PROTUSIONS. MOLD
PROTUSIONS SHALL NOT EXCEED 0.25 [.010].

Y14.5M~1982.

$l025 010

0381 f 015]
0204 [.008]

8 Lead PDIP

01-3003 01




IR2155

Vecuv+ Voiamp
1

Figure 1. Input/Output Timing Diagram

10%

Figure 3. Deadtime Waveform Definitions

International
TOR Rectifier

LO

// \ |
HO = )3 —4i0% 0%t

Figure 2. Switching Time Waveform Definitions

International
TIGR Rectifier
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Data Sheet

3.3A, 400V, 1.800 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 MOSFETS 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 TA17404.

IRF720

July 1999 File Number 1579.4

Features
o 3.3A, 400V

* rps(oN) = 1.800Q

¢ Single Pulse Avalanche Energy Rated
» SOA is Power Dissipation Limited

« Nanosecond Switching Speeds

o Linear Transfer Characteristics

e High Input Impedance

o Related Literature

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

Ordering Information Symbol
PART NUMBER PACKAGE BRAND \
IRF720 TO-220AB IRF720
NOTE: When ordering, use the entire part number. &
)
Packaging
JEDEC TO-220AB
SOURCE
DRAIN
GATE
4-1 CAUTION: These devices are sensitive to electrostatic discharge; follow proper ESD Handling Procedures.

http://www.intersil.com or 407-727-8207 | Copyright © Intersil Corporation 1999




IRF720

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

Drain to Source Voltage (NOte 1). .. ... ..o Vps
Drain to Gate Voltage (Rgg =20kQ) (Note 1) . ... ... ... VpGR
Continuous Drain CUITENE . . . ... v ettt e e i st e s m e e Ip
TE=1000C Lo Ip
Pulsed Drain Current (NOte 3) . . . ...t vee et Ipm
Gate 10 SOUICE VOHAGE . .« . o v oe e et ettt Vas
Maximum Power DISSIPatioN . . .. .. ...ttt Pp
Linear Derating Factor . . .. ... ooour it
Single Pulse Avatanche Energy Rating (Note 4) . . ........ooviiiinnnens Eas
Operating and Storage TEMPErature . . . ... ...t Ty TsTR
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from Casefor 10s. . . ...t T
Package Body for 10s, See Techbrief 334 ... ... .. ...t Tpkg

IRF720

400
400
3.3
21
13
+20
50
0.4
190

-55 to 150

300
260

UNITS

8§%§<>>><<

(@]

°c
°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 specification is not implied.

NOTE:
1. Ty=25°C to 125°C.

Electrical Specifications T = 25°C, Unless Otherwise Specified

~ — PARAMETER SYMBOL TEST CONDITIONS MIN [ TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss |Ip=2501A, Vgs = OV, (Figure 10) 400 - 5 \
Gate Threshold Voltage VasH) | Vps = Vas: Ip = 250uA 20 - 4.0 v
Zero Gate Voltage Drain Current Ipss Vpg = Rated BVpgs, Vgs =0V . 3 25 HA
Vps = 0.8 x Rated BVpgs, Vgs = 0V, Ty=125°C - - 250 HA
On-State Drain Current (Note 2) Ipiony | VDS > IDON) X 'DS(ON)MAX: Vgs = 10V (Figure 7) 33 - - A
Gate to Source Leakage Current Igss Vgg = 20V - - +100 nA
Drain to Source On Resistance (Note 2) | rps(on) |Ip =1.8A, Vgg =10V, (Figures 8, 9) - 15 1.8 Q
Forward Transconductance (Note 2) Ots Vpg 2 10V, Ip = 2.0A, (Figure 12) %7 249 - S
Tum-On Delay Time t4(ON) Vpp =200V, Ip = 3.3A, Rgg = 18Q, Vgg = 10V, - 10 15 ns
- Ry =59Q
Rise Timi t L - 14 1
o e L MOSFET Switching Times are Essentially independent 2 ns
Tum-Off Delay Time t4(OFF) | of Operating Temperature & 30 45 ns
Fall Time t - 13 20 ns
Total Gate Charge Qgromy |Vas=10V,Ip=3.3A, Vpg = 0.8 x Rated BVpgs - 12 20 nC
(Gate to Source + Gate to Drain) IG(REF) = 1.5mA, (Figure 14)
Gate to Source Charge Qoe Gate Charge is Essentially Independent of Operating 4 20 - nC
Temperature
Gate to Drain “Miller” Charge Qqa - 6.0 - nC
Input Capacitance Ciss Vps = 25V, Vgg = 0V, f = 1MHz, (Figure 10) - 360 - pF
Output Capacitance Coss - 55 : pF
Reverse Transfer Capacitance Crss - 20 - pF
Intemal Drain Inductance Lp Measured From the Contact | Modified MOSFET - 35 - nH
Screw on Tab to Center of Die | Symbol Showing the
Measured From the Drain :ntemal Device . 45 - nH
Lead, 6mm (0.25in) From | 'nduetances
Package to Center of Die
Intemal Source inductance Lg Measured From the Source 75 & nH
Lead, 6mm (0.25in) from
Header to Source Bonding
- Pad
Thermal Resistance, Junction to Case ReJc - - 25 | °C/W
| Thermal Resistance, Junction to Ambient Rgsa | Free Air Operation - - 80 | °c/w

4-2 intersil



IRF720

Source to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Continuous Source to Drain Current Isp Modified MOSFET Symbol D - - 3.3 A
- Showing the Integral
} . =
Pulse Source to Drain Current (Note 3) SOM | Reverse P-N Junction 13 A
Rectifier
S
Source to Drain Diode Voltage (Note 2) Vsp Ty =25°C, Igp = 3.3A, Vgg = 0V, (Figure 13) - - 1.6 \
Reverse Recovery Time ter Ty =259C, Igp = 3.3A, digp/dt = 100A/s 120 - 600 ns
Reverse Recovery Charge Qrr | Ty=25°C, Igp =3.3A, digp/dt = 100A/us 0.64 - 3.0 uC

NOTES:

2. Pulse test: pulse.width < 300ps, duty cycle < 2%.
3. Repetitive rating: pulse width limited by maximum junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp =50V, starting Ty = 25°C, L = 31pH, Rgg = 25, peak Iag = 3.3A.

Typical Performance Curves uniess Otherwise Specified
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Typical Performance CUrves uniess Othervise Specified (Continued)
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Typical Performance CUrves uniess Otervise Specified (Continued)
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Test Circuits and Waveforms
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All Intersil semiconductor products are manutfactured, assembled and tested under 1ISO8000 quality systems certification.

Intersil semiconductor products are soid by description only. Intersil Corporation reserves the right to make changes in circuit design and/or specifications at any time with-
out notice. Accordingly, the reader is cautioned to verily that data sheels are current before placing orders. Information furnished by Intersil is believed to be accurate and
reliable. However, no responsibility is assumed by Intersil or Jts subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may result
from its use. No license i grantsd by implication or otherwise under any patent or patent rights of Intersil or its subsidiaries.

For information regarding lntersil Corporation and ita products, see web site http:Awww.intersil.com

Sales Office Headquarters

NORTH AMERICA EUROPE ASIA

Intersil'Corporation Intersil SA Intersi (Taiwan) Ltd.

P. O. Box 883, Mall Stop 53-204 Mercure Center 7F-6, No. 101 Fu Hsing North Road
Melboumne, FL 32802 100, Rue de la Fusee Talpel, Taiwan

TEL: (407) 724-7000 1130 Brussels, Belgium Republic of China

FAX: (407) 724-7240 TEL: (32) 2.724.2111 TEL: (886) 2 2716 9310

FAX: (32) 2.724.22.05 FAX: (886) 2 2715 3029
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tMajor Ratings and Charactaristics Description/Featuras
i 11DF_’1 11OF3 | 31DF1 | 31DF3 Unit The 11DF and 310F series o7 fast recovery rectifi-
i 11DF2 [ 110F4 | 31DF2 | 31DF4 | YIS ers are rat éo at i amp and 3 amos, respectivaiy.
! [ They are designed for use in switching sovrer
i 10 s Ta ! _"
}9__ A y -/ A\ supplies, inverters and us {7ax ~iviminag divuzs,
@ 50Hz 3G 60
lesm @80 Hz 31.4 508 A & Ultrafast 30 and 35 nancsacond recovery
: times at rated Igyy
2, @350Hz 45 18 5 : :
=t @ 20 Hz 4.1 16.4 A<s 8 Glass passivated junction
.[trr 35 30 35 30 nS 2 L ow forward voltage
EJ Range I =40 ~—%l50 -0 ~ +150 3G @ High voltage capability, to 430 voits
| ' -9
: 160 360 - 360 & Available taped and rseled
\ RSN Dan & & & & \
200 400 200 400
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CASE STYLE AND DIMENSIONS
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Vagu — Max.
Rapatitive Pezk
Reversz Volragz

Yasnm — Max.
Non-Reopetitive Paik
Aeverse Voltags

V) (V)
110F1 31DF1 1C0 110
11DF2 310F2 200 220
11DF3 3IDF3  -=- 300 i 330
11DF4 - 31DF4 400 440
LECTRICAL SPECIFICATIONS
‘ 11671 { 11DE2 | 31DF! | 31073 | '
11oF2 11074 | 310F2 | 31074 | Units Conditions
5 Max. average outout current.| 1.0 T, = 27°C ; 1.0 Ty = 18°C Without Fin or P.C. Board
180° conduction sinusoidal = 7] 7 A )
waveform 1.0 T, 63°6 W0\ [ [V 7 8°C With P.C. Board
0 50 Hz half cycle sine wav2
sy Max. peak one cycle, non- 60 or § ms rectangular puise
iti ¥ A
FERSHIIVE Surge clizguy 242 538 60 Hz nalf cycle sine wave
: 3 : or 5 ms rectangular puisa
=2 Max. lzt for fusing, 45 '8 AZS _t_=_10_2
4.1 i 16.4 t=83ms
lg = 1A for 11DF
Vi : 5 - o P
Vem  Max. peak forward voltage 0.98 1.25 0.98 1.25 \ TN 29€ Ic = 3A for 3107
laae Max. peak reverse current 10 20 10 20 A Va = Varm i, = 25°C
T, =25°C  For 11DF Series:
trm =14
e Max. reverse recovery time 35 30 35 30 ns e e
- di/dt = For 31DF Series:
’ 50 Alus lem =34
THERMAL-MECHANICAL SPECIFICATIONS )
T Max. operating junciion
J - 9] Pae o
temperature range =40 150 ¢
T. Storage temperature
st - o
. range -40 150 C
RthJA Max. thermal resistance, 115 80 Without Fin or P.C. Board
s 81 34 deg. C/W " with Fin.
wi Approximate weight 0.33(0.012) 1.2 (0.042) g/oz.
Case Style DO-204AL c.16
(DO-41) )




U i1 UJ 51§ AL 11DF1 and 110F2

10 >
- =
P D
B P :
i * s
, = : £
—~ ; 3
= 4 . | =
< ' [} V// / H : <
= 2 e - z
= | Fif - z
= Ty=z 107 I/ e g =
3 ey ;BT =
p ' !
£ — . 2
g = ' =
B = 74 I = ;
2 : I I 1
@ Wy W i 3
s [ A i &
= ! : ¥ c:
S S P :
= vy : ; S
2 TR i z
v r3 N
oy !
[
oo
)t 1 L 1 !
J [ tl 15 20 25 0 23 10 13
INSTANT2AATILS STRAN A0 VEL 432 (V1 AVEZAGZ FORWARD CURAINT
Fig. 1 — Forward Yoltaje Y3, Forward Current - Fig. 2 — Avarage Forward Power Disa{pation Vs.

Average Forward Curr=nt

i % ! Liam oc WITHOUT 7iw 2 2 C 80ARD

| |

! 2L PRINT

I ! 3034R0 LAND
l. ! 10mm 2

|

AGLTOMWAND CURNENT (A}
>
1
|———— >
%/
AVERAGE FORWARD CURRENT (A)

¢:60 0129 l
i
L\ %
"0 < 106 10 150
AMBIENT TEMOERATUARE (Ch AMBIENT TEMPERATURE (C)
Fig. 3 — Average Forward Current Vs. Fig. 4 — Average Forward Current Vs.
Ambient Temperature Amblent Temperature

say e :

I LRIt | | | l Single-pnase NIt sine

[ ! o i i ’ I wave
- - - 1 N 1t
= N SN 1=S0Hz Ta=4GC
z oy Na loaa
= s :
3 ‘
o i = ]
< | | | ‘
Sl |

e

% - I
g | TS [
=3
a

10 -

830 o T~
W0msec b |
) — :
[efosg acs 02 0s 1 2

PULSE DURATION (S)

Fig. 5 — Surge Current Ratings



11DF3 and 11DF
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