18-2873; Rev O, 7/90

General Description

The MAXT43 DC-DC converter IC contains all the active
circultry needed to build small, dual-output power sup-
plies. Relying on simple two-terminal inductors rather
than transformars, the MAX743 regulates both outputs
independently to within £4% over all conditions of line
voltage, temperature, and load current

The MAX743 typically provides 75% to 82% efficiency
over most of the load range. [t operates with current-
mode feedback at 200kHz, so it can be used with small,
lightweight external components. Also, ripple and noise
are easy to filker

The MAXT43 s inherently reliable due to its internal power
transistors and monaolithic construction. Thermal shut-
down prevents overheating, and cycle-by-cycle current
sensing protects the power-switch transistors. Other
features include undervoltage lock-out and programma-
ble soft-start

Inductars, capacilors, and diodes 10 complement the
MAX743 can be ordered directly from Maxim in produc-
tion quantities (page 11). An evaluation kit for prototyp-
ing (MAXT43EVKIT) is also available (page 2)

If higher load currents are needed, refer to the MAX742
data sheet for a device that drives external power
MOSFETs.

Applications
DC-DC Conwverter Module Replacement
Distributed Power Systems

Computer Peripherals

Portable Instruments

Pin Configuration
TOPVIEW
cce [1] * i 18] 8.
AGMD |_-2_ AAXLAA 1'&| Lxs
we [3]  MAX743 4] eno
Wa® |4 'ﬁl Ve
Ve [5] [12] v
VREF [ 8] 11] 12715
[T o] L
cc- [8] 3] r8
DIP/SO
* NOT COMMECTED FO# CERDE PACKAGE

Va4V /> 4 V44

Dual-Output, Switch-Mode Regulator
(+5V to +15V or +12V)

Features

# Generates +100mA or +125mA

# Specs Guaranteed for In-Circuit Performance
4 +4% Output Tolerance Max Over Temp, Line, and

Load

# B2% Typ Efficiency
# Low-Noise, Current-Mode Feedback
4 On-Board Current Limiting

# Thermal Shutdown Protection

# Undervoltage Lock-Out and Soft-Start
# Switches From =15V to +12V Under Logic

Control

# Evaluation Kit Available
# Internal Power MOSFETs

Ordering Information
PART TEMP. RANGE  PIN-PACKAGE
| MAX743CPE 0'C 10+70°C 16 Plastic DIP
| MAX743CWE 0°C10+70'C 16 WideSO |
| MAX743C/D 0'C 1o +70°C Dice
I_ MAX 743EPE -40°C10 +85°C 16 Plastic DIP__|
MAX743EWE 40'C 1o +85°C 16 Wide SO
MAXT43MIE 55'Clo+125C 16 CERDIP

Ordering information continued on page 11

Typical Operating Circuit
Vet N
CC+ LX+
‘ 1 01pF \J 100pH
—i— CE FB. :

i = = Wl

| AGND ¥+ e = -

' AV GNO f— 0% T 3

C Vs Vs |- ——
- Vs —I 5 J1 L -
- -_I;"-

Ve T 100E

3 10pF VREF 1215 ——ab - _Q_I_L

= W
G4 1 0pFe—p=—1 55 LX " -
[ix,
h—i— Gt e —— 1
| £ 001 glx. 3 %WF
CC- MAAXLA 100uH
MAX743 il |

MAXIM

Maxim Integrated Products 1

For pricing, delivery, and ordering information, please contact Maxim/Dallas Direct! at
1-888-629-4642, or visit Maxim’s website at www.maxim-ic.com.
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MAX743

Dual-Output, Switch-Mode Regulator
(+5V to 15V or +12V)

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, +4.5V < V+ < +5.5V. Note1)

PARAMETER I CONDITIONS MIN  TYP  MAX | UNITS
Output Voltage

OmA < LoAD < 100mA | Ta=+25C 14.55 15.45

1 - — 4w
s 12/15 = OV Ta = TMIN to Thax 14 40 15.60
OmA < ILpaD < 125mA Ta=+25C 1164 12,36

12V M v
18/ Moo 12/16 = V+ Ta = TMIN 10 TMax 1152 12.48

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, V+ = +5.0V, 1215 pin = OV, ILoaD = 0, Ta = Tmin to Tmax, unless otherwise noted )

PARAMETER CONDITIONS MIN TYP MAX  UNITS
_ LX = MAXLOO1 79

Efficiency lLoaD = $50mA e MPP Toroid 1 == %

Supply Current (Note 2) - | 20 mA |

Standby Current VREF = +5V, includes VREF current 1 22 4 i

Ling F_l_&gulmiu:m . Vi = 445V t0 +5 1T i 005 %%

Load Regulation lLoaD = 0 to 100mA 1 I %%

Reference Volage | VREF 20 B e
| Oscillator Frequency . 170 200 230 | kHg

Unéenmltagamck-@ui Measured at V+ . 3a 42 R,

Thermal Ehu_l;do:un Threshold #1890 'C

LX+ On Resistance (Note 3) - ' %2 3 Q

L¥- On Resisiance (MNote 3) 1.0 2.2 ¥

LX+ Leakage Current (Note 4) | LX+ = +17V, Vs = 6Y o 100 uA |

LX- Leakage Current (Note 4) | LX-=-17V. V+ =6V 1 00 | pA |

Compensation Pin impedance | CC+, CC- 10 kil

Solt-Start Source Current SS=0v 30 7.0 ph

Soft-Stan Sink Current SS =2V, "u'+ =38V | 05 20 i

Note 1: All devices tested to full-lioad conditions with 50ms pulsed loads usm;f autormnatic test equipment. In continuous operahon, the
maximum allowable output current 15 determined by package thermal characteristics and passive companent ralings

Mote 2: Total supply current inc1udm%énduclo: current. The worst case for supply current occurs at low input voltage

Note 3: Guaranieed by design, not 100% tested. Output currents are 100% tested.

Mote 4: Tested at wafer lewvel only, not in packaged form
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Dual-Output, Switch-Mode Regulator
(+5V to +15V or +12V)

ABSOLUTE MAXIMUM RATINGS
Supply Voltage
{V+ or AV+ to GND) +7V. 0.3V (£12V Mode)

+BV, -0.3V (£15V Mode)

Output Swilch Vollages (LX+ 1o GND) +17v, -0.3V
(L¥- 10 V+) 23V, +0.3V

Qutput Switch Currents

{LX+ Sink Current, Peak) 204

{LX- Source Currant, Peak) ; 2.0,

Power Dissipation See Figure 2

Operating Temperature Range

MAXTA3C OC o +70°C

MAXT43E_ _ -40°C 10 +85'C

MAXT43MIE S5'Clo +125°C
Junction Temperature

MAXT43C/E +150°C

MAXTAIMIE i e #175°C
Storage Temperature Range B65°C to +160°C
Lead Temperature (Soldering, 10 sec.) +300°C

Strasses beyond those bsled under "Absolute Maximum Ralngs' may cause permanent damage fo the device.  These are siress ratings anly, and funchionat
oparafion of fhe davice al (hese or any oifar condions bayond those ruicaled in e oparational seclions of the specifications is nal implied Exposwva (o
absolute maximum raling condWions for exlended peviods may afect deviee reiability

" CAUTION - OBSERVE PROTOTYPING PRECAUTIONS BELOW
. DO NOT INSERT DEVICE INTO SOCKET WITH POWER APPLIED.
. BE CERTAIN THAT OUTPUT FILTER CAPACITORS ARE CONNECTED.

Wi
* G :f LX¥+
L L £ 100uH
— —1 GG+ FB: L'r
] WO
AGND L¥s By -
. T 100uF
e w0l | ¢ T
0.1puF =
r!r | ¥+ e —T-t-—l
| « G
- | Y E, e T IIIMF
C3 WpFe—i VREF 1215 |—4 - = .l_._l
| i 10uF—ip—] 58 L- ...
| ——|}— G- T O — EK._
i CF
0 nwF L 3
- AvrAxLAA ¢ Yoot 100uf
[ MAX743 ]

Figure 1. Basic Appiication Circui

Notes: LX inductors: MAXLOO1 or equivalent
CF Filter Capacitors: MAXCOO01 or
100pF low-ESR equivalent,
C1 Bypass Capacitor: MAXCO01 or 22uF 16V
Tantalum or eguivalent,
C4 Soh-Start Capacitor is optional
DX Schottky Diodes: 1NS817 or equivalent.

MAXIMN

+ DO NOT SOLDER OR WORK ON CIRCUIT WHILE POWER IS APPLIED.
OBSERVE SUPPLY VOLTAGE RATINGS CAREFULLY.

MAXIMUM LOAD CURRENT
vs TEMPERATURE

+15¢

MODE
- R
g N ~N] e
=
5 8 CERTIP

B

g n <C
E 6@ [ CIRCUIT OF ABERE |,
= STILL AR, ¥+ TRACE AREA = 035" = 0.35°,
2 50 [~ SOLDERED TO BOARD,
S BOTH DUTPUTS LOADED

. i B o)

30 40 50 60 M B0 %0 0@ M0 20

AMBIENT TEMPERATURE |“C)

Figure 2. Maximum Load Current Vs. Temperalure

+1V

125
n2

87
L]
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MAX743

Dual-Output, Switch-Mode Regulator
(+5V to +15V or +12V)

EFFICIENCY ws LOAD CURRENT

EFFICIENCY vs LOAD CURRENT

QUIESCENT

Typical Operating Characteristics

SUPPLY CURRENT

vs TEMPERATURE

{+15V MODE) {12V MODE)
L1} an 23 T T
2% CIRCIAT OF FIGURE 1 _
-] Ve = 55V L Ve - 550 i Yo o B0
— Ptttk 1
& T - o= = 2
= o g - 5 7 Ve AW S~ o 15y MODE
£ 5 / ¥ o 4SK SR
sy Fey = 18 —
T 2 S
§ f g / oonk £124 MODE 1
£ B £ B E o _
50 _L CIRCINT OF FIGURE | — 80 |— CIRCUIT OF FIGURE | — L |
b - ﬂw E: éﬂl& 51559 [MPPF CORE) 2 —T
LY ~ GOWANDA 51-550 [MPP CORE) - - ==
- Ty = +25°C » Ty = +25°C I Eﬂlr.luTllléﬂ;Hl :r]mz
- | ] | % | | ] ] . ,
[ +75 +50 476 L 100 0 475 +B0 475 W00 +175 -50 [ 500 <00 ~150
LOAD CURRENT |mAj Gk T AMBIENT TEMPERATURE |“E|
UNDEAVOLTAGE LOCK-OUT HYSTERESIS OUTPUT RIPPLE vs LOAD CURRENT
b T T L | |
21 | CRCU OF FIGURE | i g0 |— CIRCUIT DF FIGURE |
i + 15V MODE - CF + MAXCODI
F m |1, -5t - — o |— +1su mone
= . Yo = 458 sl
E 1 L e R
£ nl j 5 g W~
= .1 - & P
g s = 5
g , ¥ e
g LoCK-0uT E 9 s i
g ENABLED s //
g -+ g =
1 0
0 0
0 " w n W 1] 75 5 15 100
SUPPLY VOLTAGE LOAD CURRERT fma]
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Dual-Output, Switch-Mode Regulator

(+5V to 15V or +t12V)

Pin Description
PIN NAME FUNCTION
—] [
1 CC+ Step-Up Compensation Capacitor [
AAAMLAA
2 AGND | Analog Ground % %_\“ MAXT43
3 AV+ | Analog Supply Voltage Input (+5V) _j: N T _J | E::__ 0
—— R0
5
High-Current Supply Voltage % T ‘ / -
pide 5 Input (+6V): N.C. for CERDIP Package | | AoM0T——¢ —1 Ts%
' AV 1 VREF | SOFT-START & | oo
& VREF | Reterance Voitage Output (+2.00V) _ WREF i | SE'I[!ET ;m =1 -
7 83 Soft-Start Timing Capaciior (Sources 5uA) Gl a1 =
S = 1 pt Kl ST
8 €G- | Inverting Compensation Capacitor 3 %—\L‘ g
8 FB- Inverting-Section Feedback Input | ¢ I}\\ {?%} _{Q_
10 LX- Inverting-Section Switch Output —H/ B - L
— — FB- ~f- k.
= | Selects VOUT: Ground for +15V or ¥
i 12115 | fie to Ve for £12V GC
12,13 W High-Current Supply Voltage Input (+5V)
I - Figure 3 MAX743 Biock Diagrarm
14 GND High-Currant Ground
15 L+ Step-Up Section Switch Output
— = In-Circuit Testing for
N |
___1.5. | FB+ §1ap Up Section Feedback Input Guaranteed Performance

Operating Principle

Each current-mode controller consists of a summing
amplifier that adds three signals: the current wavelorm
from the power switch FET, a VOUT-VREF error signal,
and a ramp signal for AC compensation generated by the
oscillator (Figure 3). The output of the summing amplifier
gates a flip-flop, which in turn drives the power FET
switch

Both switches are synchronized to the oscillator and turn
on simuitaneously when the flip-flops are set. The transis-
tors turn off individually when their switch currents reach
a trip threshold determined by the VOUT-VREF error
signal. This creates a duty-cycle modulated pulse train
at 200kHz, where the on time is proportional to both the
output voltage error signal and the peak inductor current
Low peak currents or high output voltage error signals
result in a high duty cycle (up to 90% maximum),

The MAX743 oscillator frequency is generated without
external components and is not adjustable. The device is
laser-trimmed to 200kHz at wafer level, resulting in clean,
prediciable operation

MAXIMN

The circuit in Figure 1 has been tested al all line, load,
output current, and temperature limits. Refer to the Elec-
trical Characteristics lable for guaranteed in-circuit spec-
ifications. Successful use of this circuit requires no
component calculations

Many modifications of this basic circuit, such as remote
shutdown, reduced noise, nonstandard passive compo-
nents, and oddball inputfoutput voltages, are explored in
an application note. Reler to UM-3, MAXT42/MAXT743
Application Notes

Standard 3W Application

With MAXLOO1 inductors and MAXCO01 or eguivalent
output filter capacitors, output voltage ripple at full load
is about 75mVp-p at the oscillator frequency (200kHz).
In addition, about 250mV transient noise occurs at the LX
switch transitions. Extra filtering (Figure 9) reduces both
noise components.

The choice of inductor type involves a trade off, which
optimizes either cost and size or EMI and noise paromance.
Suggested design approaches for mainstream applications
are given in the Component Design Chart of Table 1.

EVLXVN



MAX743

Dual-Output, Switch-Mode Regulator
(+5V to +15V or +12V)

ce-L
o L
CC-
rwu—u—-'\MF—
056 ! 4 L
EIJ_— 2V FEF | 2000 0SC |y wl | (a® | & %[22
ouf L +T - i R 7 -l
5 oA CFeT 71 G
+ 1 . | & ? ?HE
b R Pl T
+ SENGE E ;. OPTIOWAL FILTER
—uw— A1 1
L] B~ MAX?T oD ]
¢E T —
s t
1 - I T H |_'_.
EAROAAMPS  CURRENT-MODE  POWER
COMTROLLERS  WEDSFETs
Figure 4. Funchional Diagram with Optional P Filter
Table 1. Component Design Chart
DESIGN REQUIREMENT B o - N
LOW COST, LOW NOISE I LOWEST COST | WIDE TEMP RANGE | MINIATURE SLI‘RF#.CE MOUNT
INDUCTOR |
Iron-Powder Torosd | Ferrite Bobhin Many Types OK i Hi-Flux {MPP) Toroid | H|-FI|_.:-c ;MPF‘] Tc.n:un |
* 0.6" Diameter * 0.6 Long * 0.28" Diamaeter * Surface Mount ]
" Low EMI * Some MNoise * Low EMI Varsion |
_' 79% Efficiency * 82% Efficiency * B0% Efficiency
| C#7070-25
MAXLOOT Sold by Maxim 3 Gowanda Corp Gowanda Corp.
CAPACITOR
150uF Low-ESR 220uF Standard Solid Tantalum 47uF Tantatum// 33pF Tantalumyf
Aluminum Electrolytic Alurminum Electrolytic (Sintered Anode) 4. 7uF Ceramic 33uF Tantalum
*-25°Clo +105°C *0Clo+85°C . . *0°Cto+70°C
"-55C lo+125°C ; v .
* Lowers Ripple * 16V or up . : * May Meed Additional | *0'Cto+70°C
* Radial Mount Lowers Ripple Compensation
MAXCOD1 Sold by Maxim . ; RPEZ230 Series 267 Series
Nichicon PL Sefies whiliple Sppden THF Series Mallory Murata Erie Matsuo
RECTIFIER
1N5802 MEBROZ0 PRLLS&17
1ING817 NS817 (UES1102) Motorola Amperex/Phillips
PRINTED CIRCUIT LAYOUT
See UM-3 MAXT42/743 | Modify Layoul Modify Layout See UM-3 MAXTA2(T43
See Figure 6 Application Nates of Figure § of Figure Application Notes
C = Caddell-Burns (516) 746-2310 G = Gowanda (716) 532-2234 | = Inductor Supply (714) 978-2277
6 MAXIN




Dual-Output, Switch-Mode Regulator

Printed Circuit Layout for
Radial-Mount Components

Clean, stable operation requires a good layout (Figure 6)
Grounding is especially important for low-noise opera-
tion. Do not connect the short analog-ground strip on the
Pin 1 side of the IC to the ground plane or any other
ground. A short connection between this strip and AGND
minimizes noise coupled to the reference and compen-
sation capacitors. All V+ pins on plastic DIP and wide SO
packages are connecled to a lead frame des t_;.'H:.'l.']' fcyr
low thermal resistance. For maximum heatsinking, solder
Pins 4, 5, 12, and 13 directly to a large copper trace. For
+12V operation, cut the thin trace connecled to 12/15 and
install jumper, J1

(+5V to +15V or +12V)

AAAXLAA

MadLDO1

Figure 5. 100uH Low-EMI induclors for 3W Supplies (Actua
Sizes) (See

Table 1)

—
aol T

/VAXI/VI ©

Figure 6. PC Layout for Circuit of Figure 4 Using MAXLOOT/MAXCOO1 (2X Scale)

MAXIMN

EVLIXVIN



MAX743

Dual-Output, Switch-Mode Regulator
(+5V to £t15V or +12V)

f—

CC+

J
GND
c2 3
\
33
\
C4
V+
CC-

cF+ NO FILT
@ VO+

L3

___H___

@)

__{}__.

GND

|||| ||l|

VO-

L2

HU FILT

Table 2. Trouble Shooting Chart

Figure 7 Component Placement Diagram for PC Layoul of Figure &

SYMPTOM CORRECTION
Unstable t. Mose or jitter | Loop stability problem
on oulput ripple waveform. A C- disconnected
Scope may not trigger correctly, B. EMI: Move inductor away from IC or use shiglded inductors. Keep noise sources away from

m

CC-and CC+.

Grclundmg Tie AGND directly lo the filter capacitor ground lead. Ensure that current
spikes from GND do not cause noise at AGND or any of the comp capacitor or
reference bypass ground leads. Use wide PC traces of a ground plane

Bypass: Tie 1.0uF ceramic or larger between AGND and VREF. Use 22F tantalurm to
bypass the inpul nght at AV+. If there is high source resistance, 1000uF or more may
be required

Current Limiting: Reduce load currents. Ensure thal induciors are not salurating

Noisy Output. Switching is
steady, but large inductive spikes

are SEEF'I al the outputs.

Saelf-destruction. Parts dig on
power-up

Ground noise. Probe ground is picking up switch noise. Reduce probe ground lead length
{use probe fip shield),
Poor HF response: Add ceramic or lantalum capacilors in parralbel with oulput filter cauammfs

sl
InpLit overvoltage: Never apply more than +6Y 1o V+ in £15V mode or +7V in £12V mode
FB+ or FB- disconnectad or shorted. This causes runaway and outpul ovenvoitage.

CC+ or CC- shorted.

Filter capacitor disconnacted

Poor Efficiency. Supply current
is migh. Cutput will not drive
heavy loads

mo QEF | OgOoRF (@ F

Inductor saturation: Peak currenis exceed coil ratings

Inductor value too low or too high

Switching losses: Diode is slow or has high forward voltage. Inductor has high DG
resistance. Excess capacitance at LX nogdes.

Inductor core losses: Eddy currents cause sell-heating in some core materials,
Loop mstability. See Unstable Output above

No ﬂutq!ut. +V10 = BY or less,

| @

Check connections. VREF should be +2V.
When input voltage is less than +4.2V, undervollage lock-out is enabled.

Mo Switching. +VO are corecl,
but no waveform is sean at
L+ or LX-

Cutput is unlpaded. Apply +10mA or greater load 1o observe waveiom

MAXIMN




Dual-Output, Switch-Mode Regulator

MAX743EVKIT
Power-Supply Evaluation Kit
(+5V to +15V or +12V)

Description

The MAXTAZEVKIT Evaluation Kit demonstrates the oul
putl capabilities and noise performance of the MAXT43
standard application circuit (Figure 1), The kit includes
migin 'F.W.'fl_'h:"'ll_] -:DI‘T!EDF!QF‘IS identical 1o those lound N
the high-volume production kil described on page 11
(MAXTA3CPEKITY. With a few guick modifications, the
circuit can also serve as a low-noise test bed to evaluate
other componenis, such as the mimature MPP torod
inductor of Figure 5. The kit includes optional Pi filters
shownin the Functional Diagram (Figure 4), which reduce
output noigse 1o less than 2myp-p

Evaluation Kit Contenis
(1) Single-Sided FR4 PC Board with Low-Noise Layout
(1) MAXTA3CPE Plastic DIP IC
(2) MAXLOODT Toroid Inductors (LX+, LX-)
(2) 1NE817 Schottky Diodes (DX+, DX-)
(3) MAXCOD1 Filter and Bypass Capacitors (C1, CF+, CF-)
(1) 0 1uF Ceramic Capacitor (C2)
(2) 0.01pF Ceramic Capacitors (CC+, CC-)
{1) 10uF Tantalum Capacitor (C3)
(2) 2.2uF Tantalum Capacitors (Pi Filter: C5. C&)
(2) 25uH Bobbin Inductars (Pi Filter: L1, L.2)
(1) 142 1/2W Carbon Resistor
(2) 180 2W Carbon Resislors

(+5V to +15V or +12V)

Evaluation Kit Assembly
and Test Instructions

Tools: Soldering ron, rosin-core solder, 22 AWG
stranded hookup wire, side cutters, wire stnppers, ulility
knife, +5V @ 1A supply, oscilloscope, 10X probe, and a
DC voltmeter

1. Build Circuit. Assemble the PC board according to
the component placement diagram of Figure 7 and the
schematic of Figure 4 3 resistors will be left over (and
used for testing). The extra holes near LX and CF are
options for nonstandard component sizes. Do not install
jumper, J1, or C4

2. Apply Power. Apply a +5V source with 1A |cad
capability to V+, and measure the outputs. CAUTION
Measure the source carelfully before applying power
because overvoltage may damage the device Be care-
ful while handling the board 1o avoid shorting CC+ and
CC- while power s applied

3. Load Outputs. Connect a 18042 2W resistor across
gach output to observe full-load characteristics The
oscillator can be monilored indirectly by observing, via a
scope probe, the inductive-swilching wavetorms on LX-
or LX+ Sifll'l'll? I I'|E_| I'|(:'| at these nodes IS norma

4. Observe Noise. Move the output hookup wire con
nections from VO to the terminals marked NO FILT, and
remove the 2 2uF capacitors (C5 and CB) to roule the
oulputs around the small inductors. This demonstrales
performance without extra fillering components.  The
25uH bobbininductor has amaximum resistance of 1.50
sothe filter can introduce 150mV of added load regulation
grror in +15Y mode (100mA x 1.541)

PROBE T
TOUCHES W0 DR NO FILT

TOUCHES GROLIND

[DESCONNECT NORMAL
- GROUKD LEAD

MAXI/WV o

Figure 8. Noise Measuremen!

MAXIMN =
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MAX743

Dual-Output, Switch-Mode Regulator

(+5V to +15V or +12V)

5. Noise: Real or Not? A very short scope probe
ground lead must be used to eliminate induced swilching
noise unless the board is placed in a shielded enclosure
Many probes have a ground ring near the tip (underneath
the probe tip cover) normally used to insert the tip into a
BMC jack. Place the probe so this probe ground ring
touches the filter capacitor ground lead while the probe
tip touches VO {Figure B). Also, ground noise can often
be reduced by connecting the case (earth) ground of the
+5V source to circuit ground

6. Observe Inductor-Current Waveform. Insert the 142
resistor provided between the LX- inductor and ground
Put the scope probe on the resistor (DC coupling). At full
load. the inductor current will not decay to 0 with each
cycle, and the waveform will appear as a triangle super-
imposed on a large (400mA) negative DC pedestal

7. Verity Feedback Action. Varying the supply voltage
causes distinct changes in duty cycle, which can be seen
in the inductor-current wavelorm. If a decade resistor
box or power rheostat is available, overcurrent protection
can be exercised. The current-limit circuit functions as
an output power limiter, so as load resistance is reduced,
the output voltage gradually decreases

Soft-Start

MNormally, the Solt-Start pin (SS) can be left open. How-
ever, 1o limit surge current at start-up, 8 capacitor can be
connected batween 55 and ground

As shown in Figure 10, the peak switch current limit is a
function of the voltage at the Soft-Start pin. The S5 pin is
connected to a SpA current source that is diode clamped
lo 2.6V, so the duration of sofl-start current limiting can
be set by attaching a capacitor between 55 and ground
Additionally, the fault conditions that normally disable the
IC also turn on an N-Channel MOSFET and rapidly dis-
charge the SS capacitor to ground (Figure 11)

Fault Conditions Enabling SS Reset

Undervoltage Lock-out

Thermal Shutdown

VREF shorted to GND or supply
VREF losing regulation

10

ImWDIv

NOTES:

15V MODE: MEASURED AT +VO-

V+ = BV, Ippap * 50mA; Cg = MAXCODT,
FILTER = 25uH AND 2.2.F; BW - 5MHz.

Figure 8 Oulput Noise Voltage with P Filter

500 — I,/, L
a0 __';.-
Jog - .

)~ / Von 454

100

PEAK SWITCH CURRENT LINET ()

SOFT-STAAT VOLTAGE (V)

Figure 10. Typical Peak Switch Current Limit vs, Sof-Start Vollage

MAXIMN




Dual-Output, Switch-Mode Regulator
(+5V to +15V or +12V)

b+ |
[
j "':':i LI
L i o
| —M REFERENCE
55 '
; e -
FXTERMAL 10 CLRRENT LT
5§ : . COMPARATOR
CAPACITOR | 1

el = FALILT

Figure 11, Soft-Start Equivalent Circut

___ Production and Evaluation Kits

Production kits for high-volume manufacturing as well as
evaluation kits for prototyping can be ordered directly
from Maxim. Both kits include key external components,
such as MAXLOO low-loss iron-powder inductors and
MAXCOO1 low-ESR capacitors, but the evaluation kit also
ncludes a PC board, optional Fi filter components, and
compensation capacitors. MAXLOD1T and MAXCOO01 can
also be ordered individually. The production kit is avail-
able n commercial and extendad temperalure ranges
Production Kit Contenis
Integrated Circuit (Plastic DIP)
150uF Capacitors
100uH Inductors
Schottky Rectifiers

(1) MAX743
{3) MAXCOO1
{2} MAXLOO1
(2) 1N5817

MAXIMN

| MAXTAIEVKIT
MAXTAICPEKIT

Chip Topography

AGND CC+ FB+

AN+

B
A . L,:I

VREF

Y

015"
{Z.921mm)

_ Ordering Information (continued)

PART

MAKT4IEPERIT

MAXLOO1

MAXCO01

DESCRIPTION

Evaluation Kit

Production Kt {0°C o+

':'||'_'“| { Inductos

150pF Capacitor

"
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MAX743

Dual-Output, Switch-Mode Regulator
(+5V to £t15V or £12V)

Package Information

(The package drawing(s) in this data sheet may not reflect the most current specifications. For the latest package outline information

go to www.maxim-ic.com/packages.)
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16 Lead Plastic DIP (PE)
0,4 = 135°C/W
8¢ = 65°C/W
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16 Lead Small Dutline, Wide (WE)
B.M = !DEQEIW
8yc = 60* C/W
LEAD ®)
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0780 - 0.
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16 Lead CERDIP (JE)
8,4 = 100°C/W
8,c = 50°C/W

Maxim cannot assume responsibility for use of any circuilry other than ercuily entirely ambodied in a8 Maam product, No sircuil paten! licenses are
imphed, Maxim reserves the mght io chenge ihe circwity and speciications withou! nolice af any fime,

12 Maxim Integrated Products, 120 San Gabriel Drive, Sunnyvale, CA 94086 {408) 737-7600
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