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Dual-Output, Switch-Mode Regulator

General Description

The MAX743 DG-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% ta 82% efficiency
over most of the load range. It 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 MAX743 is 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 lock-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
MOSFETSs.

Applications
DC-DC Converter Module Replacement
Distributed Power Systems

Computer Peripherals

Portable Instruments

Pin Configuration

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

Features

¢ Generates +100mA or +125mA
¢ Specs Guaranteed for In-Circuit Performance

* :r__4%d0utput Tolerance Max Over Temp, Line, and
oal

¢ 82% Typ Efficiency

4 Low-Noise, Current-Mode Feedback
4 On-Board Current Limiting

4 Thermal Shutdown Protection

¢ Undervoltage Lock-Out and Soft-Start

¢ Switches From +15V to +12V Under Logic
Control

4 Evaluation Kit Available
¢ Internal Power MOSFETs

Ordering Information
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PART TEMP. RANGE PIN-PACKAGE
MAX743CPE 0°C to +70°C 16 Plastic DiP
MAX743CWE 0°C to +70°C 16 Wide SO
MAX743C/D 0°C to +70°C Dice
MAX 743EPE -40°C to +85°C 16 Plastic DIP
MAX743EWE -40°C to +85°C 16 Wide SO
MAX743MJE -55°Cto +125°C 16 CERDIP

TOPVIEW

ce. 4] ~ [16) F-

acno (2] anaciaa 15 Lx
as [3] MAX743 |14l ono
v [4] 13] v
vs+ [5] i2] ve
VREF [ 8] 11 12715
ss (7] [10] tx-
cc- [8] o] FB-

DIP/SO
* NOT CONNECTED FOR CERDIP PACKAGE

Ordering information continued on page 11.

Typical Operating Circuit
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Dual-Output, Switch-Mode Regulator

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

€ ELECTRICAL CHARACTERISTICS

W' (Circuitof Figure 1, +4.5V < V+ < +5.5V, Note1.)

N PARAMETER CONDITIONS MIN TYP MAX UNITS

k Output Voltage

§ +15V Mode ?g}%<=llé?/AD < 100mA IA i +25°C 14.55 15.45 v

A= TMIN to TMAX 14.40 15.60
OmA< | < 125mA Ta=+25C 11.64 12.36
+12V Mode 12/15 =Ii/(3.AD Ta = TMIN to TMAX 11.52 12.48 v
ELECTRICAL CHARACTERISTICS
(Circuit of Figure 1, V+ = +5.0V, 12/T5 pin = OV, IL0AD = 0, TA = TMIN t0 TmAX, unless otherwise noted.)
PARAMETER CONDITIONS MIN TYP MAX UNITS
Efficiency ILOAD = #50mA LX = MAXLOO1 79 %
LX = MPP Toroig 82

Supply Current (Note 2) 20 30 mA
Standby Current VREF = +5V, includes VREF current 22 4 mA
Line Regulation V+ = +4.5V 1o +5.5V 0.05 %%
Load Regulation ILOAD = 0 to 100mA 1 %
Reference Voltage VREF 2.0 A
Oscillator Frequency 170 200 230 kHz
Undervoltage Lock-Out Measured at V+ 38 4.2 \
Thermal Shutdown Threshold +190 °C
LX+ On Resistance (Note 3) 1.2 3.0 Q
LX- On Resistance {Note 3) 1.0 2.2 Q
LX+ Leakage Current (Note 4) LX+ = +17V, V+ = 6V 100 HA
LX- Leakage Current (Note 4) LX-=-17V,V+ = 6V -100 MHA
Compensation Pin Impedance CC+, CC- 10 kQ
Soft-Start Scurce Current SS = 0V 3.0 7.0 nA
Soft-Start Sink Current SS =2V, V+ =38V 0.5 2.0 mA

Note 1: All devices tested to full-load conditions with 50ms
maximum allowable output current is determined br
Note 2: Total supply current including inductor current. Th

Note 3: Guaranteed by design, not 100% tested. Output currents are 100% tested.
Note 4: Tested at wafer level only, not in packaged form.
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pulsed loads using automatic test equipment. In continuous operation, the
y package thermal characteristics and passive component ratings.
e worst case for supply current occurs at low input voltage.
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Dual-Output, Switch-Mode Regulator
(+5V to +15V or +12V)

ABSOLUTE MAXIMUM RATINGS =
Supply Voltage Operating Temperature Range
(V+OrAV+tOGND) . .......... .. +7V, -0.3V (£12V Mode) MAXTABC i 0°C to +70°C >
+6V, -0.3V (x15V Mode) MAXT7A3E_ -40°C to +85°C
Output Switch Voltages (LX+10GND) . .. ....... +17V,-0.3V MAX7A3MJE ... ... -55°Cto +125°C *
(LX-toV+) ...t -23V, +0.3V Junction Temperature q
Output Switch Currents MAXTABCIE . .o +150°C A
(LX+ Sink Current, Peak) ............oovieoeonns 2.0A MAXTZA3MUE . o s +175°C
(LX- Source Current, Peak) ............... ... ... -2.0A Storage Temperature Range .. .........-. 65°C to +160°C u
Power Dissipation ............. e See Figure 2 Lead Temperature (Soldering, 10sec.) ............ +300°C

Stresses beyond those listed under "Absolute Maximum Ratings® may cause permanent damage to the device. These are stress ratings only, and functional
operation of the device at these or any other conditions beyond those indicated in the operational sections of the specifications is not implied. Exposure to
absolute maximum rating conditions for extended periods may affect device reliabifity.

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.

V+
G e MAXIMUM LOAD CURRENT
001F \J 100uH +15¥ vs TEMPERATURE +igv
MODE MODE
— CC+ FB+ 1
N 0 g o PO, WSO 125
AGND LX+ Hey £ Sl
DX+ T 100uF E %0 nz
— AV+ GND F— = CF+
0'1§‘F = E w CEADIP 100
C V+ V+ =
, C1 g2 0 e L
— V+ V+ il 100pF £ N s
= ' 68 |1 CIRCUIT OF FIBURE 1.
C3 10uFp—yF—1 VREF 12015 }—— - "—T_‘L § STILL AR, Vo TRACE ARER = 035" x 035" 0
WWEH$ x w0 S % []iom oureurs Loas
S WTE VR L § o711 1T 1 %
= ooF tx- A W 4 %0 70 80 % 100 10 120
C-  AAxam 100uH
MAX743 AMBIENT TEMPERATURE (°C)
Figure 1. Basic Application Circuit Figure 2. Maximum Load Current Vs. Temperalure
Notes: LX Inductors: MAXLOO1 or equivalent.
CF Filter Capacitors: MAXCO0O1 or
100uF low-ESR equivalent.
C1 Bypass Capacitor: MAXC001 or 22uF 16V
Tantalum or equivalent.
C4 Soft-Start Capacitor is optional.
DX Schottky Diodes: 1N5817 or equivalent.
MAXIN 4-171
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Dual-Output, Switch-Mode Regulator
(+5V to 15V or +12V)

MAX743

EFFICIENCY vs LOAD CURRENT

EFFICIENCY vs LOAD CURRENT

QUIESCENT

Typical Operating Characteristics
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This Materi al

Pin Description

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

CC+
L
B
" '} AL
1 MAX743
| M - L+
AGND [
AV+ H VREF =~ SO-FJE%TMART& Rsé_k GND
¢ J AL
VREF SELECT SHUTDOWN 5
1275 —
0S¢ i/\/\ Tl I

- - LX-

Dual-Output, Switch-Mode Regulator

PIN NAME FUNCTION J
1 CC+ Step-Up Compensation Capacitor
2 AGND | Analog Ground
3 AV+ Analog Supply Voltage input (+5V)

4.5 v+ m;gn'}t ?ffg(?)mNSépPg (\DICE)lF[;I‘Z?I% Package
6 VREF | Reference Voltage Qutput {+2.00V)
7 SS Soft-Start Timing Capacitor {Sources SA)
8 CC- Inverting Compensation Capacitor
9 o FB- Inverting-Section Feedback Input
10 LX- Inverting-Section Switch Output
1 12/15 tsislﬁac{?)/fgugzeround for £15V or

12,13 V+ High-Current Supply Voltage Input {+5V}

14 GND High-Current Ground
15 LX+ Step-Up Section Switch Output
16 FB+ Step-Up Section Feedback Input J

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 aramp 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 tras
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% maximumy.

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.

AKXV

Figure 3. MAX743 Block Diagram

In-Circuit Testing for
Guaranteed Performance

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

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

Standard 3W Application

With MAXL001 inductors and MAXC001 or equivalent
output filter capacitors, output voltage ripple at fuil load
is about 75mVp-p at the oscillator frequency (200kHz).
In addition, about 250mV transient noise occurs atthe 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 mainstream applications
are given in the Component Design Chart of Table 1.
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Dual-Output, Switch-Mode Regulator
(+5V to 15V or +12V)

™ Pur
cc- £ ]
.! oF T
* ce- FB-
= i
L DX- | BuH
— TA I ey ™
VREF| T - T CF- =
R 200kHz 0SC = L1 =) 22uF
oy | | ool | 1oZ T E)
100F L ‘ [ - "oy i > Vo
+DRIVE CF+T 1:| o
R WM - -
+ SENSE . OPTIONAL FILTER
WH—— M A
= CCs FB+ MAX743 __GND
OC+ T
01uF Ir: =
ERRORAMPS  CURRENT-MODE  POWER
CONTROLLERS ~ MOSFETs
Figure 4. Functional Diagram with Optional Pi Filter
Table 1. Component Design Chart
DESIGN REQUIREMENT
LOW COST, LOW NOISE ' LOWEST COST I WIDE TEMP RANGE MINIATURE SURFACE MOUNT
INDUCTOR

Iron-Powder Toroid

Ferrite Bobbin

Many Types OK

Hi-Flux (MPP) Toroid

Hi-Flux (MPP) Toroid

* 0.6" Diameter

*0.6" Long

* 0.28" Diameter

" Surface Mount

* Lowers Ripple
* Radial Mount

* 16V or up

*-B5°Cto +125°C
* Lowers Ripple

* Low EMI * Some Noise * Low EMI Version
* 79% Efficiency * B2% Efficiency * 80% Efficiency
N C #7070-25
ARL001 Soid by Maxim | & 4 GA10-103K Al Listed Inductors Sowanda Corp. Sowanda Corp.
t #154-100
CAPACITOR
150uF Low-ESR 220uF Standard Solid Tantalum 47uF Tantalum// 33uF Tantatumy/
Aluminum Electrolytic Aluminum Electrolytic (Sintered Anode) 4.7uF Ceramic 33uF Tantalum
*-25°C to +105°C *0°Cto +85°C *0°C to +70°C

* May Need Additional
Compensation

*0°Cto +70°C

mﬁ%‘ggg},ﬁ%g&é Maxim Multiple Suppliers THF Series Mallory az’figoéi:"es afi:tieories

RECTIFIER

1NsB17 IN5817 ES 702) Motorola AmparexPhilips

PRINTED CIRCUIT LAYOUT

See Figure 6 iee UM-3 MAX742/743 | Modify Layout Modify Layout See UM-3 MAX742/743
pplication Notes of Figure 6 of Figure 6 Application Notes

C = Caddell-Burns (516) 746-2310

4-174

G = Gowanda (716) 532-2234

| = Inductor Supply (714) 978-2277
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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

=
>
3
A
(X

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 MPP CORE
Pins 4, 5, 12, and 13 directly to a large copper trace. For ———
+12V operation, cut the thin trace connectedto 1 2/15and E
install jumper, J1. |
AAAXIAA l GOWANDA
MAXLOO1 i PART #51-559
JRON CORE (716)532-2234

Figure 5. 100uH Low-EMI Inductors for 3W Supplies (Actual
Sizes} (See Table 1)

=+

N\
Y i 1R
o /MAXIs/VL ©

Figure 6. PC Layout for Circuit of Figure 4 Using MAXLOO 1/MAXCO001 (2X Scale)
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Dual-Output, Switch-Mode Regulator
(+5V to 15V or +12V)

CC+

DX+

i

GND
ce

C3

VIA X 201
MAX743

C4
V+

yO FILT
I vo+

CF+
_K]_

<;:::> +
C1 I1

LX
Lx-
_H_

GND

VO-

CcC-

- N\
DX~ CF= No FILT

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

Table 2. Trouble Shooting Chart

SYMPTOM

CORRECTION ]

Unstable Output. Noise or jitter
on output ripple waveform.

Loop stability problem.
A.

CC+ or CC- disconnected

Scope may not trigger correctly. B. CE:l\élz Méz\éecinductor away from IC or use shieided inductors. Keep noise sources away from
- an +.
C. Grounding: Tie AGND directly to 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 or a ground plane.
D. Bypass: Tie 1.0uF ceramic or larger between AGND and VREF. Use 22uF tantalum to
bypass the input right at AV+. If there is high source resistance, 1000uF or more may
be required.
E. Current Limiting: Reduce load currents. Ensure that inductors are not saturating.
Noisy Output. Switching is A. Ground noise: Probe ground is picking up switch noise. Reduce probe ground lead length
steady, but large inductive spikes (use probe tip shield).
are seen at the outputs. B. Poor HF response: Add ceramic or tantalum capacitors in parrallel with output filter capacitors.
Self-destruction. Parts die on A. Input overvoltage: Never apply more than +6V to V+ in 215V mode or +7V in +12V mode
power-up. B. FB+ or FB- disconnected or shorted. This causes runaway and output overvoltage.
C. CC+ or CC- shorted.
D. Filter capacitor disconnected.
Poor Efficiency. Supply current | A. Inductor saturation: Peak currents exceed coil ratings.
is high. Output will not drive B. Inductor value too low or too high.
heavy loads. C. Switching losses: Diode is slow or has high forward voltage. Inductor has high DC
resistance. Excess capacitance at L X nodes.
D. Inductor core losses: Eddy currents cause self-heating in some care materials.
E. Loop instabiiity: See Unstable Output above.
No Out%ut. +VO =5V or less, A. Check connections. VREF should be +2V.
-VO = 0V. B. When input voltage is less than +4.2V, undervoltage lock-out is enabled.

No Switching. +VO are correct,
but no waveform is seen at
LX+ or LX-.

Output is unloaded. Apply +10mA or greater load to observe waveform.
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This Materi al

Dual-Output, Switch-Mode Regulator

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

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

Evaluation Kit Contents
(1) Single-Sided FR4 PC Board with Low-Noise Layout
(1) MAX743CPE Plastic DIP 1C
(2) MAXL001 Toroid Inductors (LX+, LX-)
(2) 1N5817 Schottky Diodes (DX+, DX-)
(3) MAXCO01 Fitter and Bypass Capacitors (C1, CF+, CF-)
(1) 0.1uF Ceramic Capacitor (C2)
{2) 0.01puF Ceramic Capacitors (CC+, CC-}
(1) 10pF Tantalum Capacitor (C3)
(2) 2.2uF Tantalum Capacitors (Pi Filter: C5, C6)
(2) 25uH Bobbin Inductors (Pi Filter: L1, L2)
(1) 1Q 1/2W Carbon Resistor
(2) 180€ 2W Carbon Resistors

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

Evaluation Kit Assembly
and Test Instructions

Tools: Soldering iron, rosin-core solder, 22 AWG
stranded hookup wire, side cutters, wire strippers, utility
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 load
capability to V+, and measure the outputs. CAUTION:
Measure the source carefully before applying power
because overvoltage may damage the device. Be care-
ful while handling the board to avoid shorting CC+ and
CC- while power is applied.

3. Load Outputs. Connect a 180Q 2W resistor across
each output to observe full-load characteristics. The
oscillator can be monitored indirectly by observing, via a
scope probe, the inductive-switching waveforms on LX-
or LX+. Some ringing at these nodes is normal.

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 C6) to route the
outputs around the small inductors This demonstrates
performance without extra filtering components. The
25n1H bobbin inductor has amaximum resistance of 1.5,
s the filter can introduce 150mV of added load regulation
error in £15V mode (100mA x 1.5Q).

PROBE TIP
TOUCHES VO ORNO FILT

PROBE GROUND RING
TOUCHESGROUND ——

DISCONNECT NORMAL
«—-— - GROUNDLEAD

MAXIV

Figure 8. Noise Measurement
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MAX743

This Materi al

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 switching
noise unless the board is placed in a shielded enclosure.
Many probes have a ground ring near the tip (undemeath
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 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 10
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. Verify Feedback Action. Varying the supply voltage
causes distinct changes in duty cycle, which can be seen
in 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, to limit 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 5pA 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

4-178

imVv/DIv

S5us/DIV
NOTES:

15V MODE; MEASURED AT +VO:

V+ = 5V; hoap = 50mA; Cr = MAXCOOY;
FILTER = 254H AND 2.24F; BW = 5MHz.

Figure 9. Output Noise Voltage with Pi Filter
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Figure 10. Typical Peak Switch Current Limit vs. Soft-Start Voltage
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Dual-Output, Switch-Mode Regulator
(+5V to +15V or +12V)

Chip Topography

+5Y AGND CC+FB+ GND

|

AV+

§
5
A
@

» LV Cini )
> REFERENCE . o 0.135"
(3.429mm)

7 |SS

EXTERNAL TO CURRENT LIMIT
SS COMPARATOR
CAPACITOR
FAULT

T| I

=
VREF
Figure 11. Soft-Start Equivalent Circuit sS CC- FB-
- - - 0.115"
Production and Evaluation Kits < @s2imm) >

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

MAXC001 low-ESR capacitors, but the evaluation kit also

includes a PC board, optional Pi filter components, and . . .
compensation capacitors. MAXLOO1 and MAXCO0O1 can _ Ordering Information (continued)

also _be ordered !ndmdually‘ The production kit is avail- PART DESCRIPTION ‘
able in commercial and extended temperature ranges.
tion Kit Content MAX743EVKIT Evaluation Kit

() MAXT43 | d‘ hCu' dqc(;l ic DIP) s MAX743CPEKIT Production Kit (0°C to +70°C)

ntegrated Circuit (Plastic — : B
(3) MAXCO001 150F Capagcitors MAX743EPEKIT Production Kit (-25°C to +85°C)
(2) MAXLOO1 100pH Inductors MAXLOO1 100uH Inductor
(2) 1N5817 Schottky Rectifiers MAXCO001 150uF Capacitor

Maxim caniiot assume responsibility for use of any circuilry other than circuitry entirely embodied in a Maxim product. No circuit patent licenses are implied
Maxim reserves the right to change the circuitry and specifications without natice at any time.
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