Stkor LM2577S/T-ADJ

General Description ;

The LM2577S/T-ADJ is a monolithic integrated circuit that provide all of ’
the power and control functions for step-up (boost), flyback, and forward

converter switching regulators. T0-220

Requiring a minimum number of external componethisse regulators are

cost effective, and simple to use. Listed in ttatacsheet are a family of standard

inductors and flyback transformers designed to wwikh these switching

K
regulators. IS

TO-263
Included on the chip is a 3.0A NPN switch and isaeiated protection

circuitry, consisting of current and thermal limgi and undervoltage lockout. Other features irelacb2 kHz
fixed-frequency oscillator that requires no extéotanponents, a soft start mode to reduce in-rustent during

start-up, and current mode control for improveeéctpn of input voltage and output load transients.
TheLM2577S is available in TO263-5L package.

TheLM2577T is available in TO220-5L package.

Features

Requires few external components

NPN output switches 3.0A, can stand off 65V

Wide input voltage range: 3.5V to 40V

Current-mode operation for improved transient respoline regulation, and current limit
52 kHz internal oscillator

Soft-start function reduces in-rush current dustayt-up

Output switch protected by current limit, undertage lockout, and thermal shutdown

Applications
® Simple boost regulator
® Flyback and forward regulators

® Multiple-output regulator
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Stkor LM2577S/T-ADJ

Pin Connection Pin Description
Gnd 1 5- VlN 15— VlN
1 4- Switch  TAB IS 34~ Switch
O 1 3- Ground GND 13 3- Ground
] 2- Feedback L] 12— Feedback
1 1- Comp 1 1- Comp

LM2577S Absolute Maximum Ratings
If Military/Aerospace specified devices are reqdijrgplease contact the National Semiconductor Sales

Office/Distributors for availability and specifi¢ans.

Characteristic Limit Unit
Supply voltage 45 \Y
Output switch voltage 65 \Y
Output switch current *2 6.0 A
Power dissipation Internally limited
Storage temperature range -65~+150 °Cc
Lead temperature (soldering, 10 sec.) 260 °C
Maximum junction temperature 150 °c
Minimum ESD rating (C=100pF, R=1.6j§ 2 kv

Note 1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating
ratings indicate conditions the device is intended to be functional, but device parameter specifications may not be
guaranteed under these conditions. For guaranteed specifications and test conditions, see the Electrical
Characteristics.

Note 2: Due to timing considerations of tHeM2577S/T_ADJ current limit circuit, output current cannot be
internally limited when th& M2577S/T_ADJ is used as a step-up regulator. To prevent damage to the switch,

its current must be externally limited to 6.0A. However, output current is internally limited when

theLM2577S/T_ADJ is used as a flyback or forward converter regulator in accordance to the Application Hints.

Recommended Operating Rating

Characteristic Limit Unit
Supply voltage 3.5~40 \Y
Output switch voltage 0~60 \Y
Output switch current <3.0 A
Junction temperature range -40~+125 °c
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LM2577S/T-ADJ

Electrical Characteristics: (Specifications with standard type face are fgrd5°C, and those in bold

type face apply over full Operating Temperature Range. Unless otherwise specified, V iy = 5V, and Iswitch = 0.)
LM2577S5T ADJ VFEEDBACK:V REF

Min Max

Characteristic Smid Test conditions | Typ. Unit
System Parameterscircuit of figure3 *4
ViN=5V to 10V ey 24/
Output voltage 12 Y
HpLvolted VouT |} ,0=100mA 0 800mA *5 1140 1260
. . AVour | V|N=3.5V to 10V 50/
Line regulation — 20 mv
ine regulati AVIN | 1Loap=300mA 100
. AVOUT V|N:5V 50/
Load regulation — ' 20 mv
egie ALoAD | ILoap=100mA to 800mA 100
Efficiency n VIN=5V,ILoap=800mA 80 %
Device Parameters
_ . 10.0/
VeEmeaok=1.5V (switch off) 7.5 14.0 mA
Input supply current Is o Ton=2.0A 50/
25 mA
Vaovpr=2.0V (max duty cyde) 85
Input supply undervoltage _ 2.70/ 3.10/
lockout Vov | lswitcH=100mA 265 | 2P | 315] V
. Measured at switch pin 48/ 56/
Oscillator frequency fo lswiTen=100mA 42 2 62 kHz
Measured at feedback pin 1 128
Output reference voltage Vrer | VIN=3.5V to 40V 1230 \%
1206 124
Voour=1.0V
Output reference voltage | AVREF _
line regulator AViN Vn=3.5V to 40V 05 mV
Error amp input bias _ 300/8
current Is Voovr=1.0V 100 00 nA
loovi=-30pA to +30pA
transconductance Cu 2001 300 | 530 | pmho
Error amp voltage gain AvoL Voour=1.1V to 1.9V 500/ 80 VIV
- 24 \%
Error amplifier output
0.40/
VFEE:BAO(=1.5V 03 v
Error amplifier output 41 | +an | 43| pA
Soft start current Iss 15 50 95 MA
Maximum duty cycle D %5 %
. |
Switch transconductance Elswircr 125 AN
AVcomp
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Stkor LM2577S/T-ADJ

) VowrcH65V 300/
Switch leakage current 10 A
9 it Veeepeack=1.5V (switch off) 600 H
. . IswmrerE2.0A 0.7/
Switch saturation current 05 \Y
Vsat Vcomp=2.0V(max duty cycle) 0.9
) - . 3.7/ 5.3/
NPN switch current limit Vecovr=2.0V 30 43 6.0 A

Thermal Paramters (All Versions)

Characteristic Symboal Test conditions Min. | Typ | Max Unit
Thermal resistance 0ja | TO-220, Junction to ambient 65
05c | TO-220, Junction to case 2 /W
TO-263, Junction to ambient
01A x7 37

*1: Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. Operating ratings
indicate conditions the device is intended to be functional, but device parameter specifications may not be
guaranteed under these conditions. For guaranteed specifications and test conditions, see the Electrical
Characteristics.

*2: Due to timing considerations of théV2577S/T_ADJ current limit circuit, output current cannot be internally
limited when theLM2577S/T_ADJ is used as a step-up regulator. To prevent damage to the switch, its

current must be externally limited to 6.0A. However, output current is internally limited wherivibg77S/T

_ADJ is used as a flyback or forward converter regulator in accordance to the Application Hints.

*3: All limits guaranteed at room temperature (standard type face) and at temperature extremes (boldface type).

All room temperature limits are 100% production tested. All limits at temperature extremes are guaranteed via
correlation using standard Statistical Quality Control (SQC) methods.

*4. External components such as the diode, inductor, input and output capacitors can affect switching regulator
performance. When theM2577S/T_ADJ is used as shown in the Test Circuit, system performance will be as
specified by the system parameters.

*5: All limits guaranteed at room temperature (standard type face) and at temperature extremes (boldface type).
All limits are used to calculate Outgoing Quality Level, and are 100% production tested.

*6: A 1.0 MQ resistor is connected to the compensation pin (which is the error amplifier's output) to ensure
accuracy in measuring AVOL. In actual applications, this pin’s load resistance shaord® BQ, resulting in

AVOL that is typically twice the guaranteed minimum limit.

*7: If the TO-263 package is used, the thermal resistance can be reduced by increasing the PC board copper area
thermally connected to the package. Using 0.5 square inches of coppésgiea0°C/W; with 1 square inch of

copper ared)a is 37°C/W; and with 1.6 or more square inches of copper Gyees, 32°C/W.
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Stkor LM2577S/T-ADJ

Test Circuit

D, 1N5821
10k Vour

L, 100 uH

 +220 uF
| |I

SWITCH

COMP F.B.

0.1 uF 2k

— GND
T 0.33 uf ‘ 3

FIGURE 3. Circuit Used to Specify System Parameters for AR3s\bns
D = any maacturer

Electroly@O@F, 20V
R2 = 5.62k (1%)

L = 415-0930 (AIE)
COUT = Sprague Type 673D
R1 = 48.7k in series with 501(1%)

www.slkormicro.com



Stkor LM2577S/T-ADJ

Vin

’q[, Vour
+
Cour

L

SWITCH

CURRENT LIMIT,

THERMAL LIMIT, AND 2.5V
UNDERVOLTAGE SHUTDOWN 1 REGULATOR
1 DRIVER 34, 63V
»| LOGIC STAGE NPN
SWITCH
E 592 kHz CORRECTIVE
OSCILLATOR RAMP

D2577-ADJ VOLTAGE

COMPARATOR |

SOFT
START + 1.23V CURRENT

ERROR REF. > SENSE
LM1577-ADJ/ AMP RESISTOR

LM2577-ADJ

CURRENT
SENSE
VOLTAGE

FIGURE 4. LM2577S/T_ADJ Block Diagram and Boost Regulator Application

Step-Up (boost) Regulator

Figure 4 shows the M2577S/T_ADJ-ADJ used as a Step-Up Regulator. This is a switching regulator used
for producing an output voltage greater than the input supply voltage. LM577S/T_ADJ-12
andLM2577S/T_ADJ-15 can also be used for step-up regulators with 12V or 15V outputs (respectively), by
tying the feedback pin directly to the regulator output.

A basic explanation of how it works is as follows. Tid2577S/T_ADJ turns its output switch on and off at
a frequency of 52 kHz, and this creates energy in the inductor (L). When the NPN switch turns on, the inductor

current charges up at a rate g\, storing current in the inductor.When the switch turns off, the lower end of
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the inductor flies above |\, discharging its current through diode (D) inte thutput capacitor (§uT) at a rate of

(Vout — VIN)/L. Thus, energy stored in the inductor during $kagtch on time is transferred to the output during

the switch off time. The output voltage is conidllby the amount of energy transferred which, m,tis

controlled by modulating the peak inductor currdtitis is done by feeding back a portion of the atitwltage to

the error amp,

which amplifies the difference between the feedbamkage and a 1.230V reference.The error amp outpu

voltage is compared to a voltage proportional ® shvitch current (i.e., inductor current during 8witch on

time).

The comparator terminates the switch on time whenwo voltages are equal, thereby controllingpgbak

switch current to maintain a constant output vatagoltage and current waveforms for this circué ahown in

Figure 5, and formulas for calculating them areegiin Figure 6.

\"} -
SwiTcH  SWIOFF)
VOLTAGE Vsar -
oV -
Vi
DIODE oy -
VOLTAGE
INDUCTOR
CURRENT
SWITCH
CURRENT
DIODE Ib“K):
CURRENT NAV% ]

ﬁ:::?

FIGURE 5. Step-Up Regulator Waveforms

Step-Up Regulator Design Procedure

D2577

Duty CyCIe D Voutr + VF — ViN o Vout — Vin
Vour + VE — VsaT Vourt
Average
lLoap

Inductor lino(ave) 1-D
Current
Inductor Al Vin —Vear D
Current Ripple e - Ra000
Peak Inductor | ILOAD(max) | AliND
Current IND(PK) 1 — Dimax) 2
Peak Switch | lLoAD(max) | Alinp
Current e !~ Dimey 2
Switch
Voltage When | Veworr Vour + Ve
Off
Diode
Reverse Vi Vour = Vsar
Voltage
Average | |
Diode Current DIAVE) Honp
Peak Diode ; _loap . Alnp
Current DR !~ Dmay 2
Power 2

S ILOAD) ILoap D Vin

0.250 D+

Dissipation of Py (Q = 50 (1 — D)

Vg = Forward Biased Diode Voltage
ILoap = Output Load Current

FIGURE 6. Step-Up Regulator Formulas

The following design procedure can be used to s#hecappropriate external components for the tiiou
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Stkor LM2577S/T-ADJ

Figure 4, based on these system requirements.
Given:
VN (min) = Minimum input supply voltage
VouT = Regulated output voltage
ILoAD(max) = Maximum output load current
Before proceeding any further, determine if th12577S/T_ADJ can provide these values efyY and
ILoap(max)When operating with the minimum value of VIN. The upper limits fe;¥and Loapmax) are given

by the following equations.

Vout< 60V \
2.1A X VIN(min)
and Vourt < 10 X ViNmin) LoAD(max) = VouT

These limits must be greater than or equal to #haeg specified in this application.

1. Inductor Selection (L)
A. Voltage Options:
1. For 12V or 15V output From Figure 7 (for 12V output) or Figure 8 (for 15V output), identify inductor code for
region indicated by W (min) and Loap (maxy The shaded region indicates conditions for which the
LM2577S/T_ADJ output switch would be operating beyond its switch current rating. The minimum operating
voltage for thdM2577S/T_ADJ is 3.5V. From here, proceed to step C.
2. For Adjustable version Preliminary calculations:

The inductor selection is based on the calculaticthe following three parameters:

D(max) the maximum switch duty cycle 0D < 0.9):

VouTt + VE = ViN(min)
Vout + VF — 0.8V

D(max) =

where & = 0.5V for Schottky diodes and 0.8V for fast reexgvdiodes (typically);

E «T, the product of volts x time that chargesititictor:

1 — Dimax) (Vingmin) — 0.6V)10°

Ee
52,000 Hz

(Veus)

IIND,DC, the average inductor current under fulldio

1.05 X I oAD(max)
1= D(m.s\x)

linp,DC =

B. Identify Inductor Value:
1. From Figure 9, identify the inductor code foe tiegion indicated by the intersection of E«T aiiND|,DC.This
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code gives the inductor value in microhenries. Ther H prefix signifies whether the inductor isadtfor a
maximum EeT of 90 Vs (L) or 250 Vus (H).

2.1f D <0.85, go on to step C. If ®0.85, then calculate the minimum inductance ne¢gletsure the switching

regulator’s stability:

_ 6.4 (VIN(min) — 0.6V) (2D(max) —1)
1= D(max)

Lmin (uH)

If Lmin is smaller than the inductor value found in stdp §o on to step C. Otherwise, the inductor value
found in step B1 is too low; an appropriate inducimde should be obtained from the graph as follows
1. Find the lowest value inductor that is greatentLMIN.
2. Find where E°T intersects this inductor valudetermine if it has an L or H prefix. If EsT ingercts both the L

and H regions, select the inductor with an H prefix

—_
e ]

10
I | ! I T T T
LSSO\ |_47(h |_3|3,0 |L2|20 L150 L100;I H1000|L680]La70] L330L229] L150
9 [
8 %

AP IN
VAVAVAWY,
LA Z
/ /1 / /

_
—_
P——

—
T
B

Yo VIWAY 7
777 A
-/ p

0.1 0.2 0304 060810 175 0.1 0.2 0304 060810 17

MINIMUM INPUT VOLTAGE (V)
~l
Ty

MINIMUM INPUT VOLTAGE (V)

21100
|

[T R ¥ B > N B « - o B = |

3

MAXIMUM LOAD CURRENT (A) MAXIMUM LOAD CURRENT (A)

FIGURE 7. LM2577S/T_ADJ-12 Inductor Selection Guide FIGURE 8.LM2577S/T_ADJ-15

Inductor Selection Guide
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EeT (Ve us)
200 §
150 Note: These charts assume that
§ the inductor ripple current
% \ inductor is approximately 20% to
123 W 30% of the average inductor
80 Nt o \, ' current (when the regulator is
70 %y ’y y w under full load). Greater ripple
L680 . .
60 /) y 4 current causes higher peak switch
A / ;
50 // / y currents and greater output ripple
45 [ / / voltage; lower ripple current is
1o 470 1330 A& | L1220 L150 nyary e o |
achieve wit arger-value
5 /I NN/ ™~ _
4 / / inductors. The factor of 20 to
30 // g /\i” 30% is chosen as a convenient
25 / /| ,/ /| balance between the two
20 / / Vi V. £
0.3 0.350.40.450.5 0.6 0.7 0.80.91.0 1.5 20 25 3.0

hnp,nc (A)

FIGURE 9. LM2577S/T_ADJ-ADJ Inductor Selection Graph

C. Select an inductor from the table of Figure T0ch cross-references the inductor codes to thenpanbers of
three different manufacturers. Complete specificeti for these inductors are available from the eethyge
manufacturers. The inductors listed in this talaleehthe following characteristics:

AIE: ferrite, pot-core inductors; Benefits of this tyge low electro-magnetic interference (EMI), snpddi/sical
size, and very low power dissipation (core losg).dareful not to operate these inductors too fgoie their
maximum ratings for ET and peak current, as thilssaturate the core.

Pulse:powdered iron, toroid core inductors; Benefits lasg EMI and ability to withstand E«T and peak cuntre
above rated value better than ferrite cores.

Renco ferrite, bobbin-core inductors; Benefits are lowstcand best ability to withstand E*T and peak airre
above rated value. Be aware that these inducterergee more EMI than the other types, and this mizyfere

with signals sensitive to noise.
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Inductor Manufacturer’s Part Number

Code Schott Pulse Renco
L47 67126980 PE - 53112 RL2442
L68 67126990 PE - 92114 RL2443
L100 67127000 PE - 92108 RL2444
L150 67127010 PE - 53113 RL1954
L220 67127020 PE - 5262€ RL1953
L330 67127030 PE - 52627 RL1952
L470 67127040 PE - 53114 RL1951
L680 67127050 PE - 5262¢ RL1950
H150 67127060 PE - 53115 RL2445
H220 67127070 PE - 53116 RL2446
H330 67127080 PE - 53117 RL2447
H470 67127090 PE - 53118 RL1961
H680 67127100 PE - 53119 RL1960
H1000 67127110 PE - 53120 RL1959
H1500 67127120 PE - 53121 RL1958
H2200 67127130 PE - 53122 RL2448

FIGURE 10. Table of Standardized Inductors and Manufacturiéas Numbers

2. Compensation Network (Rc, Cc) and Output Capacitor (Coyt) Selection

Rc and & form a pole-zero compensation network that stedslithe regulator. The values af Bhd & are
mainly dependant on the regulator voltage gaigadmaxy L and Gur. The following procedure calculates
values for R, Cc, and GuT that ensure regulator stability. Be aware tha pnocedure doesn’t necessarily result
in Rc and & that provide optimum compensation. In order torgngee optimum compensation, one of the
standard procedures for testing loop stability mhestused, such as measuringyy transient response when
pulsing Loap (see Figure 15).

A. First, calculate the maximum value for RC.

Re < 750 X | oaD(max) X Vout?
VIN(min)2

Select a resistor less than or equal to this valoé,it should also be no greater thart3 k
B. Calculate the minimum value fQpyT using the following two equations.

0.19 X L X Rg X lLoAD(max)

Court =
ViN(min) < VouT
and
i i 5
Cour = YiNtmin) X Ro X (Vingnin) + (3.74 X 105 X L))

487,800 X VOUT3
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The larger of these two values is the minimum véhag ensures stability.
C. Calculate the minimum value otC

58.5 X Voyt2 X Cout

Cc =
Rc2 X ViN(min)

The compensation capacitor is also part of thestaft circuitry. When power to the regulator ied on,
the switch duty cycle is allowed to rise at a redatrolled by this capacitor (with no control ore thiuty cycle, it
would immediately rise to 90%, drawing huge cursdndm the input power supply). In order to opegaiaperly,
the soft start circuit requiresc& 0.22uF.

The value of the output filter capacitor is normd#irge enough to require the use of aluminum edbgdic
capacitors. Figure 1lists several different types that are recommenfitedswitching regulators, and the
following parameters are used to select the progpacitor.

Working Voltage (WVDC):Choose a capacitor with a working voltage at 18886 higher than the regulator
output voltage.

Ripple Current: This is the maximum RMS value afreat that charges the capacitor during each simtjctycle.

For step-up and flyback regulators, the formularijgple current is

lLoAD(max) X D(max)
1- D(max)

IRIPPLE(RMS) =

Choose a capacitor that is rated at least 50% htbhe this value at 52 kHz.
Equivalent Series Resistance (ESR) : This is tlmayy cause of output ripple voltage, and it alffeds the
values of R and ¢ needed to stabilize the regulator. As a resudt,pireceding calculations forcG@nd R: are
only valid if ESR doesn’'t exceed the maximum vapecified by the following equations.

0.01 X V 8.7 X —3x
OUT .1 < (10)— 3 X V|N
IRIPPLE(P-P) ILOAD(max)

ESR <

where

1.15 X |LOAD(max)
1 - I:)(max)

IRIPPLE(P-P) =

Select a capacitor with ESR, at 52 kHz, that is ld&n or equal to the lower value calculated. Most
electrolytic capacitors specify ESR at 120 Hz whigli5% to 30% higher than at 52 kHz. Also, be awhat
ESR increases by a factor of 2 when operating @tG2

In general, low values of ESR are achieved by ukirge value capacitors (€470uF), and capacitors with

high WVDC, or by paralleling smaller-value caparsto

3. Output Voltage Selection (R1 and R2)
This section is for applications using th&12577S/T_ADJ-ADJ. Skip this section if thé12577S/T_ADJ-
12 orLM2577S/T_ADJ-15 is being
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used. With thaeeM2577S/T_ADJ-ADJ, the output voltage is given by
Vout = 1.23V (1 + R1/R2)
Resistors R1 and R2 divide the output down so it can be compared witMg&77S/T_ADJ-ADJ internal
1.23V reference. For a given desired output voltaggryselect R1 and R2 so that

R1 _ Vour _
R2 1.23V

4. Diode Selection (D)

The switching diode used in the boost regulator must withstand a reverse voltage equal to the circuit output
voltage,and must conduct the peak output current dfk2577S/T_ADJ. A suitable diode must have a minimum
reverse breakdown voltage greater than the circuit output voltage, and should be rated for average and peak
current greater than.dapmax) and bek). Schottky barrier diodes are often favored for use in switching
regulators. Their low forward voltage drop allows higher regulator efficiency than if a (less expensive) fast

recovery diode was used. See Figure 11 for recommended part numbers and voltage ratings of 1A and 3A diodes.

Vour Schottky Fast Recovery
(max) 1A 3A 1A 3A
20V 1N5817 1N5820
MBR120P | MBR320P
1N5818 1N5821
30V | MBR130P | MBR330P
11DQO3 | 31DQO3
1N5819 1N5822
40V | MBR140P | MBR340P
11DQ04 | 31DQ04
MBR150 | MBR350 | 1N4933
50V 11DQO5 | 31DQO5 | MUR105
1N4934 | MR851
100V HER102 | 30DLA1
MUR110 [ MR831
10DL1 HER302

FIGURE 11. Diode Selection Chart

www.slkormicro.com
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Flyback Regulator Design Procedure

1. Transformer Selection
A family of standardized flyback transformers isagable for creating flyback regulators that progluial

output voltages, from £10V to +15V, as shown inUfiey 17. Figure 19 lists these transformers with itipeit

voltage, output voltages and maximum load curtieey fire designed for.

VIN

= Ci Vin SWITCH

Coup FB.

GND R2

T1 = Pulse Engineering, PE-65300
D1, D2 = 1N5821
FIGURE 17. LM2577S/T_ADJ-ADJ Flyback Regulator with + Outputs

www.slkormicro.com 14
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Dut‘,’ C’YE'E‘ [ VGUT I ""IIF
N Vi — VgaT) + Vour + VE
___Vour
N (Vin) + Vour
Primary Current Variation i,
Al D 0Viy — Vaar)
Lp x 52,000
Peak Primary Current
M El Al
_ N Zloso | Alpk
¥ m 1-=D 2
Switch Violtage when Off e
Vawiors Vi + —DL"I-I;H—F
Diode Reverse Vollage Vi Voo™ NIV Vear)
Average Diode Current foaves lcan
Peak Diode Current loan . Ao
| SRRy S
R 1-D 2
Short Circuit Diode Current 6A
TN
Power Dissipation of 3
M El
D2577 0.250 (1+°£”) +
P
Nl oapD i
50{1 — D

number of secondary turns
number of primary lurns
n = Transformer Efficiency (Hpically 0.85)
Ilyaan = |+ luoan! + 1 —1Loap!
FIGURE 18. Flyback Regulator Formulas

N = Transformar Turng Ratio =

C. Calculate the minimum value otC

S 58.5 X Goyt X Vout X (Vout + (ViN(min) X N))

Cc
Rc2 X ViNmin) X N

D. Calculate the maximum ESR the +Vouyt and —\pyt output capacitors in parallel.

8.7 X 103 X V|N(min) X VouT X N
ESR+||[ESR_ <
2l oAD(max) % (VouT™ (ViN(min) X N))

This formula can also be used to calculate the mmarxi ESR of a single output regulator.
At this point, refer to this same section in the@Up Regulator Design Procedure for more inforomati

regarding the selection olggT.
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3. Output Voltage Selection
This section is for applications using th&12577S/T_ADJ-ADJ. Skip this section if thé12577S/T_ADJ-
12 orLM2577S/T_ADJ-15 is being used.With th2577S/T_ADJ-ADJ, the output voltage isgiven by
Vout = 1.23V (1 + R1/R2)
Resistors R1 and R2 divide the output voltage down so it can be compared witM25&7S/T_ADJ-ADJ

internal 1.23V reference. For a desired output voltaggryselect R1 and R2 so that

R1_ Vour _,
R2 1.23V

4. Diode Selection
The switching diode in a flyback converter musthsiand the reverse voltage specified by the foligwi

equation.

Vin
VR =Vour +

A suitable diode must have a reverse voltage rajimegter than this. In addition it must be ratedrfore

than the average and peak diode currents listEajure 18.

5. Input Capacitor Selection

The primary of a flyback transformer draws discontinuous pulses of current from the input supply. As a
result, a flyback regulator generates more noise at the input supply than a step-up regulator, and this requires a
larger bypass capacitor to decouple thd2577S/T_ADJ W pin from this noise. For most applications, a low

ESR, 1.QuF cap will be sufficient, if it is connected very close to the &d Ground pins.
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Transformer Input Dual Maximum Transformer Manufacturers’ Part Numbers
Type Voltage | Output Output Type AIE Pulse Renco
Voltage | Current 1 326-0637 PE-65300 RL-2580
Lp =100 pH 5V +10V 325 mA 2 330-0202 PE-65301 RL-2581
1 N=1 5V +12V 275 mA 3 330-0203 PE-65302 RL-2582
5V +15V 225 mA
o0V +10V 700 mA
10V +12V 575 mA
2 | Lp=200pH 10V +15V 500 mA
N=0.5 12V =10V 800 mA
12v =12y 700 mA FIGURE 19. Flyback Transformer
12V +15V 575 mA
3 | Lp=250pH 15V +10V | 900 mA Selection Guide
N=0.5 15V +12V 825 mA
15V +15V 700 mA

In addition to this bypass cap, a larger capaditod7 pF) should be used where the flyback transformer
connects to the input supply. This will attenuatésa which may interfere with other circuits coneelcto the

same input supply voltage.
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Outline Drawing
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