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General Description

The MAX743 DC-DC converter IC contains all the active
circuitry needed to build small, dual-output power sup-
plies. Relying on simple two-terminal inductors rather
than transformers, 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. 1t operates with current-
mode feedback at 200kHz, so it can be used with small,
lightweight external components. Also, ripple and noise
are easy to filter.

The MAX743is inherently reliable due to its internal power
transistors and monolithic construction. Thermal shut-
down prevents overheating, and cycle-by-cycle current
sensing protects the power-switch transistors.  Other
features include undervoltage fock-out and programma-
ble soft-start.

Inductors, capacitors, and diodes to complement the
MAX743 can be ordered directly from Maxim in produc-
tion quantities (page 11). An evaluation kit for prototyp-
ing (MAX743EVKIT) is also available (page 9).

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

Applications
DC-DC Converter Module Replacement

Distributed Power Systems
Computer Peripherals
Portable instruments

Pin Configuration

/W /1X1 /W

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

Features

¢ Generates +100mA or £125mA
4 Specs Guaranteed for In-Circuit Performance
4 +4% Output Tolerance Max Over Temp, Line, and

Load

4 82% Typ Efficiency
4 Low-Noise, Current-Mode Feedback
4 On-Board Current Limiting

4 Thermal Shutdown Protection

4 Undervoltage Lock-Out and Soft-Start
4 Switches From +15V to 112V Under Logic

Control

4 Evaluation Kit Available
¢ Internal Power MOSFETs

Ordering Information

TOPVIFW
oe- [1]* ~ [16] 8.
AND [ 2] anadaama 18] L
avs [3] MAX743 [14] oND
v 4 3] v
Vit E E Vs
VREF [ 6 11] 12/15
ss[7] 10] Lx-
cc- | 8 9] rB
DIP/SO
* NOT CONNECTED FOR CERDIP PACKAGE

MAXIVI

PART TEMP. RANGE PIN-PACKAGE
MAX743CPE 0Cl0+70C 16 Plastic DIP
MAX743CWE 0°C 1o +70°C 16 Wide SO
MAX743C/D 0Cto+70C Dice
MAX 743EPE  -40'Cto +85°C 16 Plastic DIP
MAX743EWE 40°C 10 +85°C 16 Wide SO
MAX743MJE  -55Clo +125°C 16 CERDIP

Ordering information continued on page 11

Typical Operating Circuit

L
CC-
0.01uf U
—ik CC B+
— AGND LX+
— A+ GND |- 1
OQFF Vi V.
V+ Vi
C3 10uFe 3 VREF 12115 &
C4 1.0uFey—p SS LX-
] CC- FB-
0.01puF
CC- 2NAXI N

MAX743

Call toll free 1-800-998-8800 for free samples or literature.

£ X
{ 100uH

Maxim Integrated Products 1
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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 ] CONDITIONS ~ MIN TYP MAX | UNITS
Output Voltage

Ta=+25C 14 55 1545

+15V Mode ?rzh/%illo(?/AD < 100mA A . N
B Ta = TMIN to TMAX 14.40 1560
I ' P by s
' Ta=4+25C 11.64 12 36

‘ +12V Mode i \pro < T28mA . y
=V Ta = Tvin to Tmax 1152 1248

ELECTRICAL CHARACTERISTICS

(Circuit of Figure 1, V+ = +5.0V 12/15 pin = OV, I 0AD = 0. TA = TMIN to Tmax. unless otherwise noted.)

PARAME:I'ER ) CONDITIONS MIN TYP MAX UNITS
Efﬁcwencyi ﬁLOAD = +50m"A7 B LX = MAXLODT I %
LX = MPP Toroid 82
Supp\ﬂyicurrem (Note 2) - o ‘ 20 30 ' A
¥7Stamdby Current VREF = +5V.includes VREF chrem ) 22 4 . mA
Line Regulation ) V+ = +4.5V 10 +5.5V 0.05 . /%
1 Load Regu\at\oni WLOAD =0 to 100mA o ‘ 1 ‘ %%
Reference Voltage VREF B i 2.0 ' \%
Oscillator Frequency ’ 17()7 200 230 , kH/
Undervd\tage Lrock-Out fjﬂéasured at VV+'7 - ' 38 4.2 . v
Thermal Sthdowm Threshold B . +190 ‘ C
LX+ On Resistance (Note 3) i 77 4 12 30 ‘ Q
LX- On Resistance (Note 3) 1.0 20 Q
LX+ Leakage Current {(Note 4) X+ =+17V. V+ =6V 100 ‘ LA
“LX- Leakage Current (Note 4) | LX- = -17V. V+ = 6V A 000 uA
Cc;mpemsanon Pin Impedance 7CC+, CC- 7 o 10 . kQ
Soft-Start Source Current S8 =0V | 30 70 ‘ HA
" Soft-Start Sink Current | SS-2V.va-38V o ’ 05 20 L mA

Note 1: All devices tested to full-load conditions with 50ms pulsed loads using automatic test equipment. In continuous operation, the
maximum allowable output current is determined by package thermal characteristics and passive component ratings

Note 2: Total supply current including inductor current. The worst case for supply current occurs at low input voltage

Note 3: Guaranteed by design, not 100% tested. Qutput currents are 100% tested

Note 4: Tested at wafer level only, not in packaged form
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MAXIM

Dual-Output, Switch-Mode Regulator

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

+6V, -0.3V (x15V Mode)

Output Switch Voltages (LX+ to GND) +17V. -0.3V
(LX-toV+) .. =23V, +0.3V

Qutput Switch Currents

(LX+ Sink Current, Peak) ........... 2.0A

(LX- Source Current, Peak) ......... . -2.0A

Power Dissipation ................ See Figure 2

Stresses beyond those listed under "Absolute Maximum Ratings" may cause permanent damage 1o the device. Thes

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

Operating Temperature Range

MAX743C 0Cto+70C

MAX743E__ __ 40 Cto+85C

MAX743MJE 55 Cto+125C
Junction Temperature

MAX743C/E +150 C

MAX743MJE +175C
Storage Temperature Range -65Cto+160 C
Lead Temperature (Soldering. 10 sec.) +300 C

are stress ratings only. andt functional

operation of the device al these or any other conaitions beyond those indicated in the operational sections of the specifications 1s not imphed  § xposure o
absolute maximum rating conditions for extended periods may affect device reliability

CAUTION - OBSERVE PROTOTYPING PRECAUTIONS BELOW

+ DO NOT INSERT DEVICE INTO SOCKET WITH POWER APPLIED.

+ BE CERTAIN THAT OUTPUT FILTER CAPACITORS ARE CONNECTED.
+ DO NOT SOLDER OR WORK ON CIRCUIT WHILE POWER IS APPLIED.
« OBSERVE SUPPLY VOLTAGE RATINGS CAREFULLY.

——
Vi
N *
CC+ LXs
001uF \ 100uH
—+— cc: FB. l 0
RY
v | AGND LX- Boeoe—
=2 100uF
e AV aND —_ Dk T o
na
Oc; v Ve l
Vi Ve J—q J1 WOOMF
3 10uF¢—3 |~ VREF 1215 s I _
C4 1.0uFe—yp—] SS X p— . B
DX-
;H}i Ce- FB- } B L CF
001F Lx- * 00uF
- mAaxia ¢ 100uH !
MAX743

Figure 1. Basic Application Circuit

Notes: X Inductors: MAXLOO1 or equivalent.
CF Filter Capacitors: MAXCQO1 or
100uF low-ESR equivalent
C1 Bypass Capacitor: MAXC0O1 or 22uF 16V
Tantalum or equivalent
C4 Soft-Start Capacitor is optional
DX Schottky Diodes: 1N5817 or equivalent

MAXIMUM LOAD CURRENT
vs TEMPERATURE

+ 15V Figy
MoDE T MODE
z 10 POIP. WSO 18
= ]
g~ ™ | n2
4
=
2 8 CERDIP 100
g n N ki
— N
Z 60 |~ CIRCUIT OF FIGURE 1. A
S STILL AIR. V+ TRACE AREA - 0.35" ~ 0.35".
2 50 [ SOLDERED TO BOARD, 62
= BOTH OUTPUTS LOADED
EI - »

30 40 50 60 70 80 90 100 10 120

AMBIENT TEMPERATURE {"C)

Figure 2. Maximum Load Curreni Vs. Temperature
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MAX743

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

Typical Operating Characteristics

EFFICIENCY vs LOAD CURRENT EFFICIENCY vs LOAD CURRENT QUIESCENT SUPPLY CURRENT
(+15V MODE) (- 12V MODE) vs TEMPERATURE
90 90 23 T T
22 CIRCUIT OF FIGURE 1
85 v+ 5.5V — 85 Ve 5.5V ] L Y ~5l\]l
| T— S 21 P~ L0AD —
80 é S —— 80 Yo . T~
T — / V50 I E 19 - 15¢ MODE
= 18 = B " . 5\1\ = [ l
= o * Il ——
Z n / ) g " ——
=
s / g = Tk + 12y MODE 3
65 I E 6 £
3
50 CIRCUIT OF FIGURE | — 60 |— CIRCUIT OF FIGURE 1 N 3
DX INS8I7 DX INSBI7 )
55 LX  GOWANDA §1-559 (MPP CORE) 55 |— LX  GOWANDA 51-559 (MPP CORE| SUTOOWN MODE
Ty +23°C Ta +25 C 1
(VREF v+
50 | | | 50 | | | | 0 L
0 +25 150 +75 1100 0 +25 ‘50 275 -100 125 50 0 *50 +100 4150
LOAD CURRENT (mA
(mA] LOAD CURRENT [mA] AMBIENT TEMPERATURE | C)
UNDERVOLTAGE LOCK-OUT HYSTERESIS OUTPUT RIPPLE vs LOAD CURRENT
22 T T 100 T T
21 | CIRCUIT OF FIGURE 1 — go | CIRCUIT OF FIGURE 1
_ +15V MODE ~ CF  MAXCOO!
£ 2wfT BT _ 80 b— -15v MODE
— ¥ Ve <5V
= 1 2 nlbmn s e
£ " w,
8 B 1 = 60
= 5t : E i
g w / /
2 £ 40 i
5 3 LacKk-ouT 5 0 . i
2 ENABLED 5 L~
3z 2 E n ]
—L =
| 10
0 0
[ W 2 k] a 50 25 50 75 100
SUPPLY VOLTAGE LOAD CURRENT (mA)
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Dual-Output, Switch-Mode Regulator

Pin Description

. PIN NAME FUNCTION
1 . CC- Step-Up Compensation Capacitor
2 ‘ AGND  Analog Ground
3 AVt | Aralog Supply Voitage Inoput (- 5V)
IS | Vi Hign-Current Suppiy \{o\tagc
Iput (+5V), N.C. for CERDIP Package
6 VREF Reference Vo tage Output (+2.00V)
7 | 58 | Soft-Start Timing Capacitor (Sources SuA)
| 8 CC- Invertng Compersat on Capacitor
9 bR Inverting-Section F eedback Input
10 I X Aﬁmvcrtmg—sglwom Switeh Output
. 1 10j15 | oelects VOUT Ground for £15V or
1 ' ticto Vi for 212V
’ 12.13 ‘ Vi H\g?;Currer'wi SJp’p\\/ \/(>Hagei\mrjul (+bV)
14 GND High-Current Ground
1’ 15 ' LX+ Step-Up Section Switch Qutput
' 16 ‘ FB+ Step-Up Section Feedback Inpuat

Operating Principle

Each current-mode controller consists of a summing
amplifier that adds three signals: the current waveform
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 simultaneously 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 proporticnal 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.
predictable operation

MAXIWV

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

(W]
*
MAXIN
i MAX ALY
M A\l
.o
.
> -
.
AGND . : .
: g . b
T e o AR A o
bt . '
e il
17150
.
* . -
* - .
had .
. N -
o o
-

Figure 3. MAX A3 Biock Diagran

In-Circuit Testing for
Guaranteed Performance

The circutt in Figure 1 has been tested at all Ime. oad
output current. and temperature limits. Refer 1o the ec-
rical Characteristics table for guarantced in-crreut spec
ifications. Successful use of this circult reaures no
component calculations

Many modifications of this basic circuill, such as remote
shutdown. reduced noise, nonstandard passive compo-
nents. and oddball input/output voltages. are explored n
an application note. Refer to UM-3. MAX742/MAX743
Application Notes

Standard 3W Application

With MAXLOO1 inductors and MAXCOO1 or equivalen:
output filter capacitors. output voltage ripple at full load
is about 75mVp-p at the oscillator frequency (200kH/)
In addition. about 250mV transient noisc 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 performance
Suggested design approaches for mainstrcam applhcations
are given in the Component Design Chart of Table 1

EVLIXVIN



MAX743

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

‘ " o
| “
NEE [
- . PX
[
. 5 DR = X e
| sq4 o o L
y X vt i
w, W L ‘ 200<H: 050 o L ol
03 5. (1% St
T . ¢« P o e : . -
DR o L
y N L
1 v}
[ A[? . RN
o L AMMAXIMN ,
B F3 MAX743 G |
[T .
Ciut '
tREOR ARPS CLRRINT MODE POwER
COMTROL.ERS FASEE
Figure 4. Functional Diagram with Optional Pi Filter
Table 1. Component Design Chart
DESIGN REQUIREMENT
LOW COST, LOW NOISE LOWEST COST WIDE TEMP RANGE MINIATURE SURFACE MOUNT
INDUCTOR
Iron-Powder Toroid Ferrite Bobbir

" 06 Diameter
* Low t M
* 79% Efficiency

" 0.6"Long
* Some Noise
* 82% Efficrercy

C #7070-25
G # GA10-103K
I #LS4-100

MAXLOO 1 Sold by Maxim
G #51-548

CAPACITOR

150uF | ow-ESKH
Aluminum Flectrolytic

25 Cto +105C
* Lowers Ripple
* Radial Mount

MAXCOO01 Sold by Maxim
Nichicon Pl Series

220uf Standard
Aluminum Electrolytic

"CCto+85C
F16Vor up

Multiple Suppliers

RECTIFIER

IN5817 IN5817

PRINTED CIRCUIT LAYOUT

Sec Figure 6 | See UM 3 MAX742/743

Application Notes

C = Caddell-Burns (516) 746-2310

Many Types OK

Al Listed Inductors

Solia Tantalum

(Sintered Anode)

55 Cto+125C
* Lowers Ripple

THF Series Mal'ory

1N5802
(UES1102)

Moaify Layout
of Figure 6

G = Gowanda (716) 532-2234

H-Hlux (MPP} Toro d FA-E s (MY Torond
©0.28 Dianeter
" Low EMI
©80% | flicieney ;

*Hurface Moot
Vers.or

Gowarda Con
Part# 51 bt

Gowanda Corp
Part # 51-H59

47uF Tartalum
4 7uF Ceramic

"0C1o+70C
* May Need Adariona
Compensation

RPE230 Series
Murata Erie

33ub Tartalm
33k Tanvaan

TOCHo + 700

267 Senes

Matsao

MBRO30
Moterola

PRLLL81/
Ampeorex/Pharl ps

See UM-3 MAX742/743
‘ Application Notes

Modify Layout
of Figure 6

I = Inductor Supply (714) 978 2277

NAXLNV




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

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 connected to a lead frame designed for
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 connected to 12/15 and
install jumper. J1

AMNAXIAN
RAX] i

IRREOM O

Figure 5

100uH Low-UMI Inductors for SW Sappios ¢

Sies) (See Tabie

1)

CECE, S
S
© /ViAAXI/ v ©

+

Figure 6. PC Layout for Circuit of Figure 4 Using MAXL 001/MAXCOO0T (2X Scale)

MAXIM
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MAX743

Dual-Output, Switch-Mode Regulator

O

O

+
i

(L

x+ o A4 LT }

()

C4 © J1 < - >
A~ A L2 }

O
w
Vi1 K1zl
MAX743

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

CF-

ot P

CC-

D
GND —K—
X
1 L ¥
D L2 ]

NO FILT
%

I Yo+
o
O

VO-

N
NO FILT

Figure 7. Component Placement Diagram for PC Layout of Figure 6

Table 2. Trouble Shooting Chart

CC-and CC+
C. Groundng: Te AGND direcly 1o the filter capacitor grounc lead  tnsu

reference pypass ground leads. Use wide PC traces or 4 ground v ar

; berequired

p=3

Noisy Output. Switching is
steady, but large inductive spikes (use probe tip sheeld)

o

bt coror
spikes from GND do not cause noise at AGND o any of the comp capacitor or

SYMPTOM CORRECTION
Unstable Output. No'se or jitter Loop stapility pronlem
on output ripple wavefarm A. CC+ or CC- disconnectea
Scope may not trigger correctly B. EMI: Move inductor away from 1C or use stielded induciors. Keep no se sonrces awwity o

: 13, Bypass: Tie 1.0uF ceraric or larger between AGND ana VRET - Use 22pF Gintalare 1o
' bypass the mput right at AV« If there is tugh source resistance. 1000pt o more ray

E. Current Limiting: Reduce loaa currents. Ensure that nauctors are ot sataraling

Ground naise: Probe ground is picking up switch noise. Reduce brobe ground lead lengpe

are seen at the outputs B Poor HF response: Add ceramic or antalum capacitors in parraller wit ouatpat ilter Capaciors,
Self-destruction. Parts die on A Input overvoltage: Never apply more thar <6V to V+in £ 15V mode or + 7V 1012V piodco
power-up B. FB+ or FB- disconnectea or shorted. This causes runaway and outpal overvolage
C. CC+ or CC- shorted
D. Filter capacitor disconnectea
Poor Efficiency. Supply current A, Inductor saturation: Peak currents exceed coll ratings
" is high. Oulput will not drive B. Inductor value too low or too high
I heavy loads C. Switching losses: Diode is slow or has high forward vollage. Inductor nas high 1DC
resistance. Excess capacitance at LX nodes
D. Inductor core losses: Eddy currents cause self-heating m some core matenals
E. Loop instability: Sce Unstable Qutput above

Check connections. VREF should be +2V

i No Qutput. +VO = 5V or less
L VO - oV When input voltage is less than +4.2V, undervoltage lock-out is enabled

ssip=3

but no waveform is seen at

i
No Switching. +vO are correct, T Output is unloaded. Apply +10mA or greater load to observe waveform
|
LX+ or LX- i

MAXIN




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

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

Ihe MAX743EVKIT Evaiuation Kit demonstrates the out-
put capabilities and noise performance of the MAX743
standard application circuit (Figure 1), The kit includes
main switching components ‘dentical 1o those found in
ithe high-volume production kit described on page 11
(MAX743CPEKIT). With a few gquck modifications, the
circuit can also serve as a low-noise test bed to evaluate
other components, such as the miniature MPP toroid
inductor of Figure 5. The kit includes optional P filters
shown in the Functional Diagram (Figure 4), which reduce
output noise to less than 2mvVp-p

Evaluation Kit Contents

(1) Single-Siged FR4 PC Board with Low-No'se Layout
(1) MAX743CPF Plastic DIP IC

(?) MAXLOOT Toroid Inductors (LX+, LX-)

(2) 1N5817 Schottky Diodes (DX+. DX-)

(3) MAXCO001 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 2uF Tantalum Capacitors (P Filter: C5. C6)

(2) 25uH Bobbin inductors (P Filter: [ 1. 1L.2)
(1) 1Q 1/2W Carbon Resistor
)

(2) 1800 2W Carbon Resistors

Evaluation Kit Assembly
and Test Instructions

Tools: Soldermg ron. rosiv-core soldor. 22 AWG
stranded hookup wire. side Cullers. wite sirppers. ol ty
knife, +5V @ 1A sapply. oscilloscope. 10X probe. o i
DC voitmeter

1. Build Circuit. Asscirmbic :he PC board according to
the component pacement aagran of Fguee 7 and the

schematic

Jsed for t
options ‘o

amper. J1

of Figure 4 3 resistors will e et over fanrd
csting)  The oxtria Foles roar [Xard COF
rnonstanaara component s zes Do ne! st
or C4

2. Apply Power. Apply & bV soarce with 1A oo

capabihty t
Measure

hecausc ¢

o V+. and moeasure the owpurs CALTTON
tne source carctully netore app ymig nowe:
svervoltage nay damage the dovice e con

fu whiie hardlag the poard to avord snorhing CC e ard

CC- while

pOWOET 15 apphied

3. Load Outputs. Connect o 1800 PW res ston acrons,

each outpt
can pe monitored ind rectly by obscry g v

oscilator

Stto observe full-load charactonst o e

scove probe. the mdue ve-switer o wavelornn on X

orLX+ S

4. Obser
nectons |

one nging al these noces s nored

ve Noise. Move the odtpa nookup w e e
rom VO o the ernirals miarked NO DI T e

rermove tne 2 2uF capac tors (CH and C6) to monte: by

outpats around the smail nauctors This aeronsraies

performar
25 bon
sothe filte
ercorin -+

oo wiloat extra bilternag componeals, T
brnrdactor has araxenumresstanc e ol 150
rean rtroduce 150V ol ndacd loac e aahion

THY mode (100 A x 1 5Ly

FROBE T
TOHCHES ¥OORNG T

e ORNECT MRS
SRONTE A

|
A
_ o]

/MAXI/VL o

figure 8 Nowse Measurement
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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 usedto eliminate induced switching
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
BNC jack. Place the probe so this probe ground ring
touches the filter capacitor ground lead while the probe
tip touches VO (Figure 8). 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 1Q
rosistor 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
m the inductor-current waveform. 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

Normally, the Soft-Start pin (SS) can be left open. How-
ever. tolimit surge current at start-up, a capacitor can be
connected between SS and ground.

As shown in Figure 10, the peak switch current limit is a
function of the voltage at the Soft-Start pin. The SS pin is
connected to a buA current source that is diode clamped
to 2.6V, so the duration of soft-start current limiting can
be set by attaching a capacitor between SS 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

1mv/DIV

54s/DiIV

NOTES:
15V MODE; MEASURED AT +VO:
V+ 5Vilioap 50MA: Cp  MAXCOOT:

FILTER  25/H AND 2.2;,F: BW 5MHz.
Figure 9 Owutpur Nowse Voltage withy D dter
500 k
=
- S x
. A
& i
= U0
Z 00 '
&
0
1
ST STARTWOITAGE i)
Figure 10. Typical Peak Switch Current Linut vs. Soft St Voitage




Dual-Output, Switch-Mode Regulator

-
b 7‘§J SuA
‘
AN / —
—
. H +2V
T REFERENCE ‘
7| ss -
_ — >
EXTERNAL 10 CURRENT LINIT
S5 COMPARATOR
CAPACITOR

-4 FAULT

Figure 11, Soft-Start Fquivalent Circuit

___ 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 MAXLOO1 low-loss iron-powder inductors and
MAXCO001 low-ESR capacitors, but the evaluation kit also
includes a PC board, optional Pi fiter components, and
compensation capacitors. MAXLOO1 and MAXCQOO01 can
also be ordered individually. The production kit is avail-
able in commercial and extended temperature ranges.

Production Kit Contents

Integrated Circuit {Plastic DIP)
150pF Capacitors

100uH Inductors

Schottky Rectifiers

) MAX743
} MAXCOC1
) MAXLOO
)

(1
3
(2
(2) 1N5817

MNAXIMN

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

Chip Topography

AGND CC+FB+ LX+ GND

AV+

0.115"
{2.921mm)

_ Ordering Information (continued)
" PART | DESCRIPTION
W?ASE\/K}T + Evaluation Kit

MAX74BCPEKIT4 Production Kit (0 C to +7Q C)
| MAX743EP£<IT Production Kit (-25 C to +85 C)

77?1OOuH inductor

MAXLOO1
| MAXCOO1

. 150uF Capacitor

k!
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MAX743

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

Package Information

t"ugsm w ‘-' LEAD 11

630 - 0110
0.250 - 0.009 0762 - 2784)
6350 0127)
0025 - 0015
{0635+ 0381}
u ms| Joz
0508
0130 - 0005 L —f
|3302~n|27|-rl 3]
0020
i 0125
J L s MY
0.018 - 0.003
|D‘57 0.076) UIW*UUIU
2540 : 02541

16 Lead Plastic DIP (PE)
8,4 = 135°C/W
6,c = 65°C/W

Maxim carnot assume responsibility for use of any circuilry other than circutry ernitirely embodied n a Maxim prodict No cucal patesn)

imphed. Maxim reserves the nght to changoe i

LLAD #1
0291-0799 0344-0364 0394 0219
RAD (23907959, {8738 9.745) (10.008 - 10 643}
0.300 - 0.320 HHHHH - -
(7.620 - 8.128) - T
— u zzm Bsc
0014-0019
— ] -
0+-10° 03560482
AN 8009 - 0.015
8008 - 0.015 0092-0104
10229 - 0.381) {2337-2.642) :
| 0015
> (0 381

-0.025
0328 8075 f‘
(1535

|
. 0053
" 305 "™

Lead Small Outline, Wide (WE)
0, = 105°C/W

0.009-0012
{0229 -0 305

0, = 60° C/W
”ggw””"/LEADM
- 0025 oo
291 {0635)
ﬁvaﬁn”"l
005D
ji2ig) WA
0290 0320
{7366 8128)
‘?ﬁ—nlﬂ I3|75I
0160
10641 wax_y 0 -10”
wflo 0008 - 0012
{0203 0.305)
0020 - unm L——-I
{0508 - 1.778] uma = 0.002 0385 » 0.025
0100 - 0010 {0457 + 0.051) @779 - 0835

{2540 - 0.254]

16 Lead CERDIP (JE)
6,4 = 100°C/W
8¢ = 50°C/W

heenses aro
the circuilry and specifications without notice at any time
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