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Power Conversion Circuits
® qc to dc Power Supplies
e qc to dc Battery Chargers
® dc to dc Converters

Optoelectronics Components
e Optocouplers
e Optically Isolated Error Amplifier
e Surface Mount LED Lamps

Power Conversion

Small optoelectronics components allow designers to save
space in tightly packaged power supplies, battery chargers,
and dc:dc converters for portable and compact products.
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Typical Power Conversion Schematics
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Optical Isolation and Reference Options

A basic power conversion circuit uses a transformer to convert higher voltage ac or dc current to lower voltage dc

current in order to operate microelectronics-based devices in automotive, computing, communications, consumer

electronics, and industrial applications. Another common functional element found in power conversion circuits is an

optocoupler and voltage reference combination that provides isolated feedback from the transformer’s secondary side

to a device in the primary side for control purposes. For this function, we offer the option of separate optocouplers

that you can pair with reference devices or our unique FOD2712 Optically Isolated Error Amplifier that incorporates the

error amplifier, reference voltage, and optocoupler function in a single, 8-pin small outline package.

Separate Optocoupler and Reference Options
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Optically Isolated Error Amplifier Option
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Fairchild offers a selection of
optocouplers with narrow current
transfer ratio (CTR) ranges in
four small, surface mount package
configurations: an 8-pin small
outline package (SO-8), a 4-pin
dual inline package (DIP), a full-
pitch mini-flat package, and a
half-pitch mini-flat package (see

page 3 for more information).

The FOD2712 Optically Isolated
Error Amplifier combines the
functional equivalent of our
RC431A Precision Programmable
Shunt Regulator and our
MOC207 Optocoupler in a com-
pact 8-pin small outline package

(see page 4 for more information).

Select the optocoupler that meets
your package requirement and
pair it with one of our program-
mable shunt regulators that pro-
vides a voltage reference for the

isolated feedback circuit.

The FOD2712 is an ideal single
component solution for providing
an error amplifier, reference volt-
age, and optocoupler function for
power conversion applications.
This allows power designers to
reduce the component count and
save space in tightly packaged

designs.
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8-Pin and 4-Pin Package Optocouplers

8-Pin Phototransistor Qutput, GaAs Input Optocoupler Schematic and Electrical Characteristics

ooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo

CIR@ BVceo | BVeco o/t
Anoe [1] 18] ne Part 10 mA I (%) v) V) (ps) Viso
} \ Package Number min | max [ min min typical | AC[RMS]
CATHODE E Zl BASE
Small Outline (508) | MOC205 40 80 70 7 3/2.8 3.0kv
ne i couscror Small Outline (508) | MOC206 63 125 70 7 3/2.8 3.0 kv
. g e Small Outline (508) | MOC207 100 | 200 70 7 3/2.8 3.0kv

4-Pin Phototransistor Output, GaAs Input Optocoupler Schematic and Electrical Characteristics
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oot i coucron CIR@ BVceo | BVico R/t
}A { Part SIOmAk()| V) | M | (bs) Viso
camrone [ 3] e Package Number min | max | min min typical | AC[RMS]
Surface Mount DIP | H11A817A 80 | 160 | 35 6 18/18 5.3 kv
Suface Mount DIP | H11A8178 13 | 260 | 35 6 18/18 5.3kv
Surface Mount DIP | H11A817C 200 | 400 | 35 6 18/18 5.3 kv
Surface Mount DIP | H11A817D 300 | 600 | 35 6 18/18 5.3 kv
FullPitch MiniFlat | HMAT121 50 | 600 | 80 7 3/3 375 kv
FullPiich Miniflat | HMAT21A 100 | 300 | 80 7 3/3 3.75 kv
FullPitch Miniflat | HMA1218 50 | 150 | 80 7 3/3 375 kv
FullPiich MiniFlat | HMA121C 100 | 200 | 80 7 3/3 3.75 kv
8-Pin and 4-Pin Optocoupler Packages FullPitch MiniFlat | HMAT1 24 100 | 1200 [ 80 7 3/3 375 kv
FullPiich MiniFlat | HMA2701 50 | 300 | 40 7 3/3 3.75 kv
HalfPitch MiniFlat | HMHA281 50 | 600 | 80 7 3/3 2.5 kv
HalfPiich MiniFlat | HMHA2801 80 | 600 | 80 7 3/3 2.5kV

8-Pin Small Outline Package (SO-8)

Fairchild  Infineon  Liteon NEC Toshiba  Sharp Vishay
HTTAB17A  SFH615A  LTV-817A  PS2501-1H  TLP621 PC817A TCET1107
. H11A817B  SFH615A  LTV-817B  PS2501-1W  TLP621 P(8178 TCET1108
*o HITTABIZC  SFH6TSM  LTv-817C  PS2501-1L  TLP621 PC817C TCET1109
4-Pin Surface Mount DIP 2 HITABI7D  SFHOTSM  LTV-817D  PS2501-1K  TLP621 PC817D
g HMAT21 TLP121 P(352
o HMAIZTA TIP1216R  P(352
C:,-f HMAT21B TLP121Y P(352
- o HMAT21C TLP121GRL  P(352
Full-Pitch Mini-Flat Package O Hii24 P24 P32
5  HMA2701  SFH690ABT PS2701
"'g HMHA281 TLP281 PC3H2 TCMTT100
o HMHA2801 PS2801 PC3H2 TCMT4100
MOC205  1L205A
HalfPirch Mini-Flar Package MoC206 11206

M0C207  11207A

*Contact the Fairchild sales office in your area for complete cross-reference information.
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FOD2712 Optically Isolated Error Amplifier

Schematic and Electrical Characteristics

©00000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000000

The FOD2712 Optlcally Isolated Number  Description of Function
. . 1 Not connected
Error Amplifier incorporates an error n :
. c 2 Phototransistor collector ne 1] 18] LED ANODE
amplifier, a reference voltage, and an e 3 PRI
optocoupler in a single, 8-pin small kS 4 Mot omeded couscro B,/ - reeomnce
: ; H(B 5 Ground
outline package. This allows power o eviree ] i conpensanon
. 6 Error amplifier compensation (output of the error amplifier) *
designers to reduce the component < e ——
d . o 7 Voltage feedback (inverted input to the error amplifier) ne 5] oo
count and save space 1n 8 Anode LED (input o the light emitting diode)
tlghtly packaged designs. | *A compensation network must be attached between pins 6 and 7
Electrical Characteristics (T, = 25°C unless otherwise specified.)
Characteristic | Parameter Test Conditions | Symbol [ Min | Typical | Max Unit
INPUT LED forward voltage liep = 10 mA, Veowe = Vi 3 1.5
Reference voltage (-40 to +85°C) liep = 10 mA, Veowe = Vi VRer 1.221 1.259
Reference voltage (25°C) liep = 10 mA, Veome = Vi VRer 1.228 1.240 1.252
Deviation of Vier over temperature’ Ta = =40 to +85°C | Vger pry) 4 12 mV
Ratio of Vger variation to the lep = 10 mA, Veomp = Veerto 12V | AVger/ -1.5 2.7 mV,/V
output of the error amplifier AVcome
Feedback input current lep= 10 mA, R= 10 kQ IRer 0.15 0.5 pA
Deviation of lker over temperature’ Ta =40 10 +85°C | Irer pev) 0.15 0.3 pA
Minimum drive current Veome = Vis | liep N 55 80 pA
Offstate error amplifier current Viep=13.2V, Vig=0 loFr 0.001 0.1 pA
Error amplifier output impedance? leo=0.110 15 mA, Vecomp = Ve, f <1 kHz | |Zour| 0.25 Q
OUTPUT Collector dark current Vee= 10V Iceo 50 nA
Emittercollector voltage breakdown le=100 pA | BVeco 7 %
TRANSFER Current transfer ratio lep = 10 mA, Veome = Ves, Ve =5 V CTR 100 200 %
Collectoremitter saturation voltage llep = 10 mA, Veome = Vg, Ic = 2.5 mA | Ve (san) 0.4 \Y%
ISOLATION Inputoutput insulation leakage current® | RH = 45%, Ta = 25°C, t=5s, Vio = 3000 Vdc lio 1.0 pA
Withstand insulation voltage®** RH < 50%, Ta = 25°C, t= 1 min Viso 2500 Vims
Resistance (input to output)’ Vio = 500 Vdc Rio 10" Q
SWITCHING Bandwidth Bw 10 kHz
Common mode transient liep = O mA, [Vom| =10 Ve, RL= 2.2 kQ [cmH] 1.0 kV/ps
immunity at output high?
Common mode transient liep = O mA, [Vom| =10 Ve, RL = 2.2 kQ e 1.0 kV/ps
immunity at output low®

' The deviation parameters Vier pev) and Irer (pev) are defined as the differences between the maximum and minimum values obtained over the rated temperature range.
The average fullrange temperature coefficient of the reference input voltage AVker where AT is the rated operating free-air temperature range of the device, is defined as:

{Veer pevy/ Ver (Ta = 25°CJ} X 106
ATy
?The dynamic impedance is defined as [Zout| = AVka/Ik. When the device is operating with two external resistors (see test circuit figure 2 on the FOD2712 dafa sheet), the
total dynamic impedance of the circuit is given by: AV R]
[Zea, 1ol ="5) =~ 1Zkal X [T +35]

*The device is considered as a two terminal device: pins 1, 2, 3, and 4 are shorted together and pins 5, 6, 7, and 8 are shorted together.
42500 VAC RMS for 1 minute duration is equivalent to 3000 VAC RMS for 1 second duration.

*Common mode fransient immunity at oufput high is the maximum tolerable (positive)] dVem/dt on the leading edge of the common mode impulse signal, Vem, to assure that the
oufput will remain high. Common mode transient immunity af output low is the maximum tolerable (negative) dVem,/dt on the trailing edge of the common mode impulse signal,
Vem, to assure that the output will remain low.

[AVeer| (ppm/°C] =
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Surface Mount LED Lamps Color Selection Guide

Power supplies, battery chargers, and dc:dc power converters use LED lamps for status indication. We offer an
extensive line of small, low-current, surface mount LED lamps in standard and super bright luminous intensity, with
single and dual color combinations that are ideal for use in portable and compact products. For more information,
including data sheets, go to www.fairchildsemi.com/smledlamps.

Standard Luminous Intensity Super Bright Luminous Intensity
Single Color Dual Color Single Color Dual Color
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Surface Mount LED Lamps Package Selection Guide
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Package Single or Dual Color | Luminous Intensity

. Standard

0603 (0.3 mm) Single Super Bright
. Standard

0603 (0.6 mm) Single Super Bright
. Dol Standard

v Super Bright
. . Standard

Right Angle Single Super Bright
) Standard

0805 Single Super Bright
) Standard

1206 Single Super Bright
Standard

1210 Dul Super Bright
) Standard

1206 Inner Lens Single Super Bright
) Standard

1206 Reverse Mount Single Super Bright
1206 Reverse Mount with Lens Single Standard
e Sincl Standard

.8 mm Dome Lens ingle Super Bright
) Standard

PLCC-2 Single Super Bright
Standard

PLCC-4 Dul Super Bright
) Standard

Reflector Single Super Bright
Standard

Reflector Dual Super Bright

0402 Single Super Bright




