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Universal Input, Fixed Output 15V IR 2100A
DC-to-DC Converter IR 2100K
IR 2101A
IR 2101K

General Description Features

The IR2100 family of power integrated circuits * Wide Range of input voltages: 100V to
allows the circuit designer to implement a bias 500V

supply or a small power supply with the simple High F .

addition of three components. The wide range * Migh Frequency: 125 kHz

of input voltages, the compact and inexpensive * Only three external components needed
package as well as its performance enhance the * +1V line and load regulation

appeal of this solution with respect to the vari- * Input “feedforward” for improved

ous aiternatives presently used.

regulation
The key to the device's features is a novel high * Thermal protection with hysteresis
voltage junction isalation power BI-MOS tech- * Undervoitage lockout
nolqu. The'hngh bloc_kmg vpltage capability was  Wide bandwidth: 5 kHz
achieved with two dimensional charge control
on the switching device. This resuits in a high * Remote output sense
quality, reliable and thermally stable structure. * Efficiency: 70% at 160 V, .15A

Typical fields of application include switchmode * Compact and economical package

power supplies, motor controllers, uninterrupti- * Grounded tab simplifies mounting and
ble power systems, office machines, industrial reduces radiated noise
controls, home appliances, battery chargers. * Low selfbias current (8 mA)
4 PIN TO-3 5 PIN T0-220
uTPUT Similar to Similar to

INPUT el AN sy TO-204AA T0-220

106 T0 ! 2 47 mh
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Absolute Maximum Ratings

Parameter IR2100 IR2101 Units
Vin Supply Voltage Pin 1 to Pin 3 500 250 v
Vs, VB Sense and Bias Terminals Pins 4, 58, to Pin 3 20 v
lom Output Current {Peak) Pin 2 1 A
lo Qutput Current (Continuous) Pin 2 0.5 A
Pp Maximum Power Dissipation Entire Package @ T¢ = 25°C 10 w
Operating Temperature Range (1) -55 to 150 °C
Storage Temperature Range -55 t0 150 °C
Lead Temperature 0.063 In. (1.6 mm) from case 300 {10 seconds max) °C

(1) Lsmited by thermal protection

Electrical Characteristics @ T¢ = 25°C Unless Otherwise Specified. Test Circuit of Figure 1.

Parameter Type value Test Conditions
Min. Typ Max. Units
Vin Input Operating Voltage 1R2100 100 450 \ lg = 0.1A
1R2101 100 250
Vo Output Voitage All 14 15 16 v lg = 0.05A to 0.5A, 100V sVip s Vjy max.
Test circuit Figure 1
RDS(on)  of Switching MOSFET All 15 Q lo = 0.2A, Vip = 150V, Tj = 25°C
a Seltbias Current All 8 mA Vin = 150V, Ig = 0.1A, Pin 5
AVOIATj Temperature Dependence of All -3 +2 mvI°C lo = 0.1A, Vi = 150V, -55 < Ty < 150°C
Qutput Voltage
AVg/AV,  Line Reguiation All 1 mvViv log = 0.1A, 10QV =5 Vip < Vi, max.
AVy/Alg Load Regulation All 0.05 VIA Vin = 15QV, 50 s Iy s 500 mA
n Efficiency Al 40 50 % Vin = 350V, ig = 0.1A, IR2100 only
60 70 Vin = 200V, lg = 0.2A
Vos Turn-on Overshoot All 165 v Vin = 350V, lg = 0.1A
16.0 Vin = 200V, I = 0.1A
Output Ripple Al +0.05 \ Vin = 200V, 15 = 0.1A
fs Switching Frequency 110 125 135 kHz Vin = 150V, I = 0.1A
Af/AT Tempaerature Depaendence of -100 Hz/°C lo = 0.1A, Vjp = 150V, -56 < Tj =< 150°C
Switching Frequency
At/AV; input Voltage Dependence 5 Hz/vV lg = 0.1A, 100V s Vjp s Vjy max.
of Switching Frequency
ts1 Transient Response to Load 100 us Vin = 150V, I = 0.15A, Load change = 50 mA
Change
g2 Transient Response to Line 200 us Vin = 250V, |5 = 0.1A, Vi, change = 50V
Change
VLo Undervoltage Lockout,
Turn-On 80 S0 9 lg = 0.1A
VLo Undervoltage Lockout,
Turn-Off 70 80 v lg = G.1A
Ripple Rejection 50 d8 Vin = 150V, 15 = 0.1A, 60 to 120 Hz
Tse Overtemp. Cut-off 125 145 °C Vin = 150V, | = 0.1A
Tsr Overtemp. Reset 85 105 °C Vin = 150V
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Type Min. Typ Max. Units
Rihgec Thermal Resistance.Junction-to-Case ALL — — 25 °Cc/w
Rihcs Thermal Resistance, Junction-to-Sink IR2100A - 05 -
IR2101A -_ 0s —
°C/W Mounting surface flat, smooth, and greased
IR2100K —_ 02 —
iR2101K — 0.2 —
Rthja Thermal Resistance, Junction-to-Ambient 1R2100A - - 60
IR2101A - - 60
°C/wW Operation in free still air
1R2100K — - 40
IR2101K — - 40

APPLICATIONS CONSIDERATIONS

The circuit, as shown in Figure 1 and Figure 2, im-
plements a Buck reguiator operated in the continuous
current conduction mode at a frequency of 125 kHz.

The block diagram and the open loop transfer function
are shown in Figure 3. The gain and phase margins
for two different output currents are plotted in Figures
4 and 5. A more detailed analysis can be found in Ap-
plication Note AN 974,

An isolated supply can be generated by replacing the
filter inductor with a “‘flyback’’ transformer, as shown
in Figure 6. The loading of the secondary inserts a step
in the current waveform at its discontinuity. Conse-
quently the amount of isolated power must be limited
to a share of the total power (isolated and non

isolated) to avoid discontinuous current mode of
operation. The regulation of the isolated supply
depends on the stray leakage inductance of the
transformer. A transformer design example can be
found on Table I. For more details, please refer to
Application Note 974.

Figure 7 shows how to connect the Sense and Bias
pins to obtain higher output voltages, within the
limitations of those pins.

Figure 8 shows a simple battery charger for off-line
operation.

Suggested suppliers for the filter inductor are listed
in Table II.

4.7 mH
R2100 2 v T
b4 OR SENSE
0c ° T R2101 Vaias i
ﬁ

Fig. 1 — Test Circuit
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Fig. 2 — Simplified Block Diagram
M e —— e |
i K 257
ERROR AMPLIFIER  BUCK | Gl =2 R+ T8 4+ Tag) = {0+ 12103 8)1 + .06. 103 §)
| AND REGULATOR s s
| COMPENSATION WITH | OUTPUT FILTER _
| NETWORK FEEDFORWARD | AND LOAD G2 = 625
1
' | G3 = ) L 2
G1 G2 ' G3 1+8 A+ 8<LC
|
| | FOR L = 47mH, C = 1,F
— ———— e 4 .
G3 = - —mpE— b - -
1. :’%:?s + 8247109

Fig. 3 — Block Diagram and Transfer Function
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Fig. 4 -— Open Loop Frequency Response 0.1A Load Fig. 5 — Open Loop Frequency Response 0.25A Load

W

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



INTERNATIONAL RECTIFIER L5E D ME 4855452 0018160 L4O WEINR

Table I. Transformer Design Example

For a 5V isolated supply:
Core: Ferroxcube 1811 PA 160-3B7
Bobbin: Ferroxcube 1811 F1D
Primary: 140 turns of #32 HPT (self leads)
Secondary: 50 turns of #32 HPT (self leads)
Insulation between primary and secondary: 0.005” Mylar adhesive tape

Different tums ratio would of course, give different secondary voltages. For a 4.7 mH (+ 10%) primary
inductance the number of primary turns should not be changed.

ISOLATED
LOAD
®
4.7 mH
2 S o W

O— o——a1 OR
NON-ISOLATED ! 4 LOAD
INPUT L0AD INPUT ——AA—g
VOLTAGE - 1 uF VOLTAGE 1 uF ==
O- [+ g
Fig. 6 — Isolated and Non-isolated Supply Fig. 7 — Circuit Configuration for Higher
Qutput Voitages
CURRENT LIMITING
RESISTOR
1N4005 IR2100 2

T BATTERY UNDER
_|_ T CHARGE

Fig. 8 — Battery Charger for
Of{-Line Operation

o-(»rn OR 4
1R2101
1R2101: 80 to 160V AC 3 5

IR2100: 80 to 265V AC ]’

o—

Table Il. Compiementary Components

Component Supplier Part #
Diode IR 10KF6
Capacitor TBA TBA
Inductor TBA TBA .
Transformer TBA TBA o
Ea
=1
é =
5

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



INTERNATIONAL RECTIFIER bG5E D WHE 4855452 0D181L1 587 EEINR
Table ill: Ordering Information

Part Number Voltage Package Photo '
IR2100A 500V - -
5-leaded TO-220 = el
IR2101A 250V —-
IR2100A-007 500V
5-leaded TO-220 ~y
Leadform Option -007 R
IR2101A-007 250V R
IR2100A-008 500V ~y
5-leaded TO-220 T
Leadform Option -008 ;e
IR2101A-008 250V .
IR2100K 500v
4-leaded TO-3 i
IR2101K 250V e
1 i f — R b Ry
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5049 (0.435) 1140045 165 10 085) — _I_ " ‘\grs_
TMET 000 TERMWAL IDENTIFICATION |
02 tém & = duteur hadm| | anes — 11
TERM ¢ = Vagnse TZSMNAL OENTICATION MR
BOTTOM VlEW 1§ms-v§3;ss J_ —L gm;:m 2 es _1_
f e
] o —L jiuut
mim e mpl L wad—l
4 PIN TO-3 5 PIN T0-220 e
- ,__:::n‘ 1R 014
12 TGk
e T [ g ] |- e
) 1500 (0504)
T e N t] ma |
FEET MI— WS TERMINAL OENTRICATION | 439 103000
1R Az T 3~ T e
wem TERM 3 — GAOUND | v 2345
t{t m I 123 48 TEAM 4 — Vg
M? 1 TERAL OENTIRCATION ||| V J 'E""""N‘? H HUH
ok J
Terwe 3  Ghooko uln’m ] 1@ an o v
TERM 4 ~ VSENSE a0 g ) 19 Q@
| ‘ TERM S — Vaiag J _‘H-_m _m‘((o: TEpeEn ™ T
4 w !:__I ";“ Eal‘ m"' L_ -:V:mﬂ? %,_‘
_‘J ['_ m __|ﬂ§ sui‘
OPTION -007 4 OPTION -008
N

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



