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General Description

The MAX17067 boost converter incorporates high-
performance (at 1.2MHz), current-mode, fixed-frequency,
pulse-width modulation (PWM) circuitry with a built-in
0.15Q n-channel MOSFET to provide a highly efficient
regulator with fast response.

High switching frequency (640kHz or 1.2MHz selectable)
allows for easy filtering and faster loop performance. An
external compensation pin provides the user flexibility in
determining loop dynamics, allowing the use of small,
low equivalent-series-resistance (ESR) ceramic output
capacitors. The device can produce an output voltage
as high as 18V.

Soft-start is programmed with an external capacitor, which
sets the input-current ramp rate. The MAX17067 is avail-
able in a space-saving 8-pin UMAX® package. The ultra-
small package and high switching frequency allow the
total solution to be less than 1.1mm high.
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Features

90% Efficiency

Adjustable Output from V|N to 18V
2.4A, 0.15Q, 22V Power MOSFET
+2.6V to +4.0V Input Range

Pin-Selectable 640kHz or 1.2MHz Switching
Frequency

* & & o o

4 Programmable Soft-Start
4 Small 8-Pin pMAX Package
4 Integrated Input Voltage Clamp Circuit

Ordering Information

PIN- PKG
PART TEMP RANGE PACKAGE CODE
MAX17067EUA+  -40°C to +85°C 8 pMAX Us+1

+ Denotes a lead-free package.

Pin Configuration

TOP VIEW
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For pricing, delivery, and ordering information, please contact Maxim Direct at 1-888-629-4642,

or visit Maxim’s website at www.maxim-ic.com.
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MAX17067

Low-Noise Step-Up DC-DC Converter

ABSOLUTE MAXIMUM RATINGS

LXTO GND Lo
SHDN, FREQto GND .......coooiiiiiiiice
INto GND (NOte 1) ..o,
-0.3V to (V|N + 0.3V)
RMS LX Pin CUIrent ... 1.2A

SS, COMP, FB to GND

-0.3V to +22V
-0.3Vto +7.5V

Continuous Power Dissipation (Ta = +70°C)

8-Pin uMAX (derate 4.1mW/°C above +70°C) ............ 330mwW
Operating Temperature Range ............cccccoeen. -40°C to +85°C
Junction Temperature...................
Storage Temperature Range
Lead Temperature (soldering, 10S) ........coocveviiieeiiinienn, +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 reliability.

ELECTRICAL CHARACTERISTICS
(ViN = SHDN = 3V, FREQ = 3V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER SYMBOL CONDITIONS MIN TYP MAX | UNITS
Input Supply Range VIN Vour < 18V 2.6 4.0 \
Output Voltage 18 \
Input Supply Clamp Voltage \L/Ji‘eze:gev”zﬂo't';”ét)'”g resistor, RIN = 1002, | 505 640 660 | v
VIN Undervoltage Lockout UVLO :/e”r\‘ngisnlzgo’htybpelfo?/\l/ Tgisstfgizlls Is S0mV, LX 2.30 2.45 2.57 \
Quiescent Current N Vrg = 1.3V, notl sw?tching 0.3 0.6 mA
VFB = 1.0V, switching 1.5 2.5
Shutdown Supply Current IIN SHﬂ = GND, Ta = +25°C 30 €0 PA
SHDN = GND, Ta = +85°C 30
ERROR AMPLIFIER
Feedback Voltage VFB Level to produce Vcowmp = 1.24V 1.23 1.24 1.25 V
FB Input Bias Current IFB VB = 1.24V 50 125 200 nA
Feedback-Voltage Line Level to produce V =1.24V, o
Regulation ° 2.6V < Vnz <55V oM 0.05 0.15 %N
Transconductance gm Al = 5pA 100 240 440 usS
Voltage Gain Ay 3800 VN
OSCILLATOR
Frequency fosc FREQ = GND °00 640 780 kHz
FREQ = IN 1000 1200 1400
Maximum Duty Cycle DC FREQ = GND, FREQ = IN 89 92 95 %
n-CHANNEL SWITCH
Current Limit ILIM VFB = 1V, duty cycle = 68% (Note 4) 1.8 2.4 3.4 A
On-Resistance RoN 150 275 mQ
Leakage Current ILxoFF | VLx = 20V 10 20 PA
Current-Sense Transresistance Rcs 0.2 0.3 0.4 V/A
SOFT-START
Reset Switch Resistance 100 Q
Charge Current Vgg = 1.2V 2.5 4.5 6.5 pA
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Low-Noise Step-Up DC-DC Converter

ELECTRICAL CHARACTERISTICS (continued)
(VIN = SHDN = 3V, FREQ = 3V, Ta = 0°C to +85°C, unless otherwise noted. Typical values are at Ta = +25°C.) (Note 2)

PARAMETER | SYMBOL | CONDITIONS MIN TYP MAX | UNITS
CONTROL INPUTS
Input Low Voltage ViL SHDN, FREQ, V|N = 2.6V to 4.0V O\'/?NX v
. T 0.7 x
Input High Voltage VIH SHDN, FREQ, V|N = 2.6V to 4.0V Vin V
. T 0.1x
Hysteresis SHDN, FREQ \
VIN
FREQ Pulldown Current IFREQ 3 6 9 HA
— SHDN = GND, Ta = +25°C -1 +1
SHDN Input Current ISHDN [—— A A
SHDN = GND, Ta = +85°C 0
T t isi 160
Thermal Shutdown empera .ure [81n9 °C
Hysteresis 20
ELECTRICAL CHARACTERISTICS
(ViIN = SHDN = 3V, FREQ = 3V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 2)
PARAMETER SYMBOL CONDITIONS MIN TYP MAX UNITS
Input Supply Range VIN Vourt < 18V 2.6 4.0 \
Output Voltage Range 18 \
Use external limiting resistor;
Input Supply Clamp Voltage RN = 1009, Vi = 10V (Note 3) 6.03 6.60 Vv
VIN Undervoltage Lockout UVvVLO VIN r|§|ng, typical hy.stere3|s Is 8BOmV, LX 2.30 2.57 \
remains off below this level
VFB = 1.3V, not switchin 0.6
Quiescent Current lIN k8 —— El mA
VFB = 1.0V, switching 2.5
ERROR AMPLIFIER
Feedback Voltage VFB Level to produce Vcomp = 1.24V 1.227 1.253 \
FB Input Bias Current IFB VEB = 1.24V 200 nA
Feedback-Voltage Line Level to produce Vcomp = 1.24V, 0.15 BN
Regulation 2.6V < VIN < 4.0V ' °
Transconductance gm Al = 5pA 100 440 uS
OSCILLATOR
. ; FREQ = GND 450 830 "
requenc z
q Y Oose FREQ = IN 950 1500
Maximum Duty Cycle DC FREQ = GND, FREQ = V|N 89 95 %
MNAXIW 3
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MAX17067

Low-Noise Step-Up DC-DC Converter

ELECTRICAL CHARACTERISTICS (continued)
(VIN = SHDN = 3V, FREQ = 3V, Ta = -40°C to +85°C, unless otherwise noted.) (Note 1)

PARAMETER | symBoL | CONDITIONS | MN  TYP  MAX | UNITS
n-CHANNEL SWITCH
Current Limit ILIM VFB = 1V, duty cycle = 68% (Note 4) 1.8 3.4 A
On-Resistance RoN VIN =3V 275 Q
Current-Sense Transresistance Rcs 0.19 0.40 V/A
SOFT-START
Reset Switch Resistance 100 Q
Charge Current Vgs = 1.2V 2.5 6.5 pA
CONTROL INPUTS
Input Low Voltage ViL SHDN, FREQ, Vi = 2.6V to 4.0V O\'/?NX v
Input High Voltage ViH SHDN, FREQ, V|N = 2.6V to 4.0V O\'/TNX v

Note 1: Limit on IN absolute maximum ratings is for operation without the use of an external resistor for the internal clamp circuit.
See the IN Supply Clamp Circuit section for IN voltage limits during clamping circuit operation.
Note 2: Limits are 100% production tested at Ta = +25°C. Maximum and minimum limits over temperature are guaranteed by design

and characterization.

Note 3: See the IN Supply Clamp Circuit section to properly size the external resistor.
Note 4: Current limit varies with duty-cycle slope compensation. See the Output-Current Capability section.

(Circuit of Figure 1, VN = 3.3V, fosc = 640kHz, Ta = +25°C, unless otherwise noted.)
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Low-Noise Step-Up DC-DC Converter

(Circuit of Figure 1, VN = 3.3V, fosc = 640kHz, Ta = +25°C, unless otherwise noted.)
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MAX17067

Low-Noise Step-Up DC-DC Converter

Pin Description

PIN NAME FUNCTION

y COMP Compensation Pin for Error Amplifier. Connect a series RC from COMP to ground. See the Loop
Compensation section for component selection guidelines.

> B Feedback Pin. Reference voltage is 1.24V nominal. Connect an external resistor-divider tap to FB and
minimize the trace area. Set VouT according to: VouTt = 1.24V (1 + R1/R2). See Figure 1.

3 SHDN Active-Low Shutdown Control Input. Drive SHDN low to turn off the MAX17067.

4 GND Ground

5 LX Switch Pin. Connect the inductor/catch diode to LX and minimize the trace area for lowest EMI.

6 IN Supply Pin. Bypass IN with at least a 1uF ceramic capacitor directly to GND.

7 FREQ Frequency Select Input. When FREQ is low, the oscillator frequency is set to 640kHz. When FREQ is high,
the frequency is 1.2MHz. This input has a 5pA pulldown current.

Soft-Start Control Pin. Connect a soft-start capacitor (Css) to this pin. Leave open for no soft-start. The soft-

8 ss start capacitor is charged with a constant current of 4pA. Full current limit is reached aftert = 2.5 X 10° Css.
The soft-start capacitor is discharged to ground when SHDN is low. When SHDN goes high, the soft-start
capacitor is charged to 0.5V, after which soft-start begins.

. Detailed Description
IN . . .

Vi ° The MAX17067 is a highly efficient power supply that
26VT04.0v _T_ C1 employs a current-mode, fixed-frequency PWM architec-
2303*\‘/F ture for fast-transient response and low-noise operation.
= L The device regulates the output voltage through a com-
bination of an error amplifier, two comparators, and sev-
ON/OFF SHON a X VO‘:T_ eral signal generators (Figure 2). The error amplifier
compares the signal at FB to 1.24V and varies the
Vin MAXIM l\/IBRSD1130LT1 c COMP output. The voltage at COMP determines the cur-
1.2MHz —|: MAX17067 out rent trip point each time the internal MOSFET turns on.
As the load varies, the error amplifier sources or sinks
FREQ GND _‘L current to the COMP output accordingly to produce the
640kHz — inductor peak current necessary to service the load. To
sS B maintain stability at high duty cycle, a slope-compensa-

o COMP Ri tion signal is summed with the current-sense signal.
o 1 RO At light loads, this architecture allows the ICs to “skip”

Ll 1

Ccompz

1
HEw

Figure 1. Typical Application Circuit

cycles to prevent overcharging the output voltage. In
this region of operation, the inductor ramps up to a fixed
peak value, discharges to the output, and waits until
another pulse is needed again.
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