ANALOG
DEVICES MAXM20343/MAXM20344

0.5V to 5.5V, 2.5W Himalaya uSLIC Step-Up/Down Power Modules

FEATURES APPLICATIONS

» EasytoUse » Industrial Sensors
» Low-Power WAN

> W@e 0.5V to 5.5V Input > Wearables, loT

» Adjustable 2.5V to 5.5V Output

> Up to 2.5W Output Power GENERAL DESCRIPTION

» Internally Compensated The MAXM20343 and MAXM20344 are ultra-low
» All Ceramic Capacitors, Compact Layout quiescent current, non-inverting  buck-boost,
» Low Profile, Compact 20-Pin, Himalaya modules with an integrated inductor. The
» 3.5mm x 3.5mm x 1.35mm, uSLIC Package MAXM20343 and MAXM20344 operate over a wide

input range of 0.5V to 5.5V, support up to 2.5W output
power and allow the use of small, low-cost input and
output capacitors. The output voltage can be

» High Efficiency
» Peak Efficiency of 95%

P Adaptive Frequency to Increase Efficiency at adjusted from 2.5V to 5.5V. The modules significantly
Light Loads reduce design complexity, manufacturing risks and
» 3.5pA Quiescent Current offer a true plug-and-play power supply solution,
» Flexible Design reducing time-to-market.
P Internal Soft-Start The MAXM20343 and MAXM20344 employ a unique
» Prebias Startup in MAXM20344 control algorithm that transitions between buck, buck
» Open-Drain Input Power Good (INGOOD Pin) boost, and boost modes of operation, minimizing
» Open-Drain Output Power Good (PGOOD Pin) discontinuities and  sub-harmonics in the
» Robust Operation outputvoltage ripple. Both modules use an adaptive

frequency mechanism to increase the efficiency at
light loads. The low 1.9V startup input voltage allows
users to power the modules from a variety of sources
and the 0.5V minimum operating voltage offers the

» Overcurrent, Overtemperature Protection
P Wide -40°C to +125°C Ambient Operating
Temperature/ -40°C to +150°C Junction

Temperature ability to extract as much energy as possible from the
P Complies with CISPR32 Class B Conducted and source. The MAXM20343 offers active discharge upon
Radiated Emissions shutdown for fast decay of output voltage. The
» Passes Drop, Shock, and Vibration Standards: MAXM20344 does not offer active discharge upon
JESD22-B103, B104, B111 shutdown but supports applications that have

prebiased output voltage.

Ordering Information appears at end of data sheet.

SIMPLIFIED APPLICATION DIAGRAM
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Figure 1. Simplified Application Diagram and Efficiency vs. Load Current
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MAXM20343/MAXM20344

SPECIFICATIONS

Table 1. Electrical Characteristics

(Vi = Ven = 1.9V t0 5.5V, Ceap = 2.2WF, Vagun = Vono = Ver = 0V, Vour = 3.67V, RSEL = LVLX = HVLX = HVLX_L = INGOOD =
PGOOD = OPEN, T, =-40°C to 125°C, unless otherwise noted. Typical values are at T, = +25°C. All voltages are
referenced to AGND, unless otherwise noted.) (*)

PARAMETER SYMBOL CONDITIONS/COMMENTS MIN TYP MAX | UNITS
Vi For steady-state operation (?) 0.5 5.5
Input Voltage Range v
ViN_sTART For startup 1.9 5.5
Quiescent Supply _ B
Current ly No load, Voyr = 3.3V, V= 5V 3.5 HA
Shutdown Supply
I .
Current SHDN 0.1 pA
Maximum Output-
P Viy2 2.7V, Cour = 8UF .
Operative Power (2) MAX N » ~our = SH 25 W
Output Voltage Set Vinz2.1V 2.5 55
Range Vour Vv
g Viy<2.1V 33 5.5
Output Voltage
\" - + 0,
Regulation Accuracy OUTREG 3 3 L
Startup Time tsrarTUP 32 ms
Output Voltage
ThreShOId fOf PGOOD VPGOODiR 85.8 (VOVOUT
Rising
Output Voltage
Threshold for PGOOD Vesoon_r 83.6 %Vour
Falling
Soft-start acti V t bel
oft-start active or Vg set below 1.836
Input Voltage Threshold v 3.3V v
) INGOOD_R
for INGOOD Rising Vour set higher than 3.3V and soft- 2.185
start period complete ’
ft- i V
Soft-start active or Vy; set below 1782
Input Voltage Threshold v 3.3V v
. INGOOD_F
for INGOOD Falling Vour Set higher than 3.3V and soft- 5101

start period complete
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MAXM20343/MAXM20344

(Vi = Ven = 1.9V 10 5.5V, Ceap = 2.2HF, Vaenn = Venn = Vep = OV, Vour = 3.67V, RSEL = LVLX = HVLX = HVLX_L = INGOOD =
PGOOD = OPEN, T, =-40°C to 125°C, unless otherwise noted. Typical values are at T, = +25°C. All voltages are
referenced to AGND, unless otherwise noted.) (*)

PARAMETER SYMBOL CONDITIONS/COMMENTS MIN TYP MAX UNITS

Output UVLO Fallin .
Threpshold & Vour_uvio_r Vour falling 1.873 v
Output UVLO Risin ..
Thrgshold & Vour_uvio_r Vour rising 1.963 v
EN, INGOOD, PGOOD

) ) L T,=+25°C - +
RSEL Leakage Current t ’ 1 1 WA
EN Input Logic High Vio_n 1.4 Vv
EN Input Logic Low VioiL 0.4 \"
PGOOD, INGOOD Output
Logic Low P Voo lo = 4mA 04 v
Active Shutdown
Current Sink IacT_sHon MAXM20343, Vey =0 20 mA
Active Shutdown
Dutation tact sion MAXM20343, Vg, = 0 50 ms

1  Alldevices are 100% production tested at TA =+25°C. Limits over the operating temperature range are
guaranteed by design.
2 The parameter is not production tested and values are generated through characterization only.
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MAXM20343/MAXM20344

ABSOLUTE MAXIMUM RATINGS

Ta=25°C, unless otherwise specified.

Table 2. Absolute Maximum Ratings

PARAMETER RATING
IN, OUT, EN, INGOOD to AGND -0.3Vto +6.0V
RSEL, PGOOD, CAP to AGND -0.3Vto +6.0V
LVLX, HVLX_L to AGND -0.3toVy + 0.3V

HVLX to AGND -0.3 to min(Voyr + 0.3V, +6.0V)
AGND to GND -0.3Vt0 0.3V

Output Short-Circuit Duration Continuous

Operating Temperature Range (%) -40°Cto 125°C

Junction Temperature -40°Cto +150°C

Storage Temperature Range -40°C to +150°C

Lead Temperature (soldering, 10s) +260°C

Soldering Temperature (reflow) +260°C

Junction Temperature greater than +125°C degrades operating lifetimes.

Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These
are stress ratings only, functional operation of the product at these or any other conditions above those indicated in
the operational section of this specification is not implied. Operation beyond the maximum operating conditions for

extended periods may affect product reliability.
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MAXM20343/MAXM20344

PIN CONFIGURATIONS AND FUNCTION DESCRIPTIONS

TOP VIEW
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|7 INDICATES PIN 1 OF THE MODULE

Table 3. Pin Descriptions

PIN NAME

DESCRIPTION

1 GND

Ground for Internal Supply. Connect to the AGND pin.

2 CAP

Bypass Capacitor Connection for Internal Supply. Connect a 2.2uF ceramic capacitor
between CAP and AGND.

3 EN

Active High Enable Input Pin. Connect to IN for always-on operation. Connect to AGND
to disable the module output.

4 RSEL

Output Voltage Selection Pin. Connect a resistor from RSEL to AGND based on the
desired output voltage. See Table 5 for selection options.

5 INGOOD

Open-Drain Input Good Status Pin. Pull up INGOOD to an external logic supply using a
pullup resistor. INGOOD is high if the input voltage is above V\y0p r- INGOOD is driven
low if the input voltage falls below Vyso0p -

6 PGOOD

Open-Drain Output Power Good Status Pin. Pull up PGOOD to an external logic supply
using a pullup resistor. PGOOD is high if the output voltage is above Vpgo0p g PGOOD is
driven low if the output voltage falls below Vpgoop f-

7,8 ouT

Module Output Pins. Connect the output capacitor Cyyr from OUT to AGND, placing the
capacitor close to OUT and AGND pins. See the PCB Layout Guidelines section for more
details.

9,20 AGND

Ground Pins. Connect externally to the power ground plane. Refer to the
MAXM20343/MAXM20344 evaluation board user guide for a layout example.

analog.com
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MAXM20343/MAXM20344

Inductor Terminal Pins. Connect to pins 12 and 13 externally. Do not connect external

10,11 HVLX_L
components.

Module Switching Node. Connect to pins 10 and 11 externally. Do not connect external

12,13 HVLX
components.

14,15, LVLX Module Switching Node Internally Connected to the Inductor. Do not connect external
16, 17 components.

Power-Supply Input Pins. Decouple the IN pin to AGND using a ceramic capacitor,
18,19 IN placing the capacitor close to the IN and AGND pins. See the PCB Layout Guidelines
section for more details.

Exposed Pad. Connect EP to AGND pin of the module. Also, connect EP to a large AGND
plane with several thermal vias for the best thermal performance. Refer to the
MAXM20343/MAXM20344 evaluation board user guide for an example of the correct
method for EP connection and thermal vias.
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MAXM20343/MAXM20344

TYPICAL PERFORMANCE CHARACTERISTICS

T,=25°C, unless otherwise noted.

MAXM20343/MAXM20344 MAXM20343/MAXM20344 MAXM20343/MAXM20344
EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT EFFICIENCY vs. LOAD CURRENT
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Viy=2.5
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3 el ° 3 e I
2485 _ 327 N \_ 4.96 Be vy=12v |
~— |
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LOAD CURRENT (A) LOAD CURRENT (A) LOAD CURRENT (A)
MAXM20343/MAXM20344 MAXM20343/MAXM20344 MAXM20343/MAXM20344
STEADY STATE OUTPUT VOLTAGE RIPPLE STEADY STATE OUTPUT VOLTAGE RIPPLE STEADY STATE OUTPUT VOLTAGE RIPPLE
VOUT = 25V, VIN = 5V, ILOAD =10mA VOUT = 33V, VIN = 25V, ILOAD =7TmA VOUT = 33V, VIN = 5V, ILOAD =7mA
toc07 foc0! 1000
u u I U
| I }
Vout(AC) \'\f‘\ 20mV/div Vour(AC) Mmmwmv Vour(AC) \[\\lm 20mVidiv
. . d n " In » ] 4 N B d
HVLX - 5V/div HVLX . 5V/div HVLX 5V/div
LVLX e 1 ,. ............. 5V/div LVLX [t btvomemeges ot g . I 5Vidiv [RV/ (SRS SUSISSS FS————— 1Y) [
VLX b t A VLX 1| | " VLX 1
(LVLX R S S -mm‘-\lnmhf---rﬂ | soveminacad 5V/diy (LVLX - mm-J}ummmnljlmmum-}.,\.-naun{hwnm;umu 5VIdiv (LVLX Y p— 5V/div
HVLX) | I ¥ HVLX) i HVLX)
4psidiv 4psidiv 4ps/div
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MAXM20343/MAXM20344

T,=25°C, unless otherwise noted.

MAXM20343/MAXM20344
STEADY STATE OUTPUT VOLTAGE RIPPLE
Vour = 5V, Viy = 2.5V, l,oap = TMA
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u

VOUTIAC) g et ™, A 4 20m Vi

HVLX ; 5Vidiv
LVLX et s o s e 5V/div
VLX ! |

(VLY omiamensp e ‘ | 5VIdiv

RVLX) [ | .

4ps/div
MAXM20343/MAXM20344

STEADY STATE OUTPUT VOLTAGE RIPPLE
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LVLX hl v e ety iy il 5Vl
w
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HVLX]
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MAXM20343/MAXM20344 LOAD TRANSIENT RESPONSE
Vour=2.5V, Viy =5V
LOAD TRANSIENT BETWEEN 500mA AND 1A

Vour(AC)

L —— YT

lour

100ps/div
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MAXM20343/MAXM20344
STEADY STATE OUTPUT VOLTAGE RIPPLE
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MAXM20343/MAXM20344 LOAD TRANSIENT RESPONSE
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MAXM20343/MAXM20344
STEADY STATE OUTPUT VOLTAGE RIPPLE
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MAXM20343/MAXM20344 LOAD TRANSIENT RESPONSE
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MAXM20343IMAXM20344 LOAD TRANSIENT RESPONSE
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MAXM20343/MAXM20344

T,=25°C, unless otherwise noted.

MAXM20343/MAXM20344 LOAD TRANSIENT RESPONSE
Vour =3.3V, Viy =5V
LOAD TRANSIENT BETWEEN 10mA AND 375mA
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MAXM20343/MAXM20344 LOAD TRANSIENT RESPONSE
Vour = 5V, Viy = 2.5V
LOAD TRANSIENT BETWEEN 250mA AND 500mA
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MAXM20343/MAXM20344 LOAD TRANSIENT RESPONSE
Vour = 3.3V, Viy =5V
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MAXM20343/MAXM20344 LOAD TRANSIENT RESPONSE
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MAXM20343/MAXM20344

T,=25°C, unless otherwise noted.

MAXM20343
SHUTDOWN THROUGH ENABLE
Vour =33V, Viy=2.5V, TmA LOAD_

u
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EN 5V/div
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MAXM20344
SHUTDOWN THROUGH ENABLE
VOUT =3.3V, VIN =25V, TmA LOAEng
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MAXM20343/MAXM20344
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Vour = 3.3V, Viy = 2.5V, 0.75A LOAD

L
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EN " 5V/div
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MAXM20343/MAXM20344

T,=25°C, unless otherwise noted.

MAXM20344
SHUTDOWN THROUGH ENABLE
Vour =5V, Viy =25V, 5mA LOAD
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EN 5V/div

Vour [ iemsbsisborm et 5V/diy
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MAXM20343/MAXM20344
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MAXM20343/MAXM20344
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MAXM20343/MAXM20344
OUTPUT SHORT IN STEADY STATE
VOUT =3.3V, VIN =5V
u I
5Vdiv
+
SHORT _J
Vour I II Widiv
LVLX! : 5V/div
HVLX] m " 5Vidiv
i 1
PGOOD| - 5V/div

100ms/div

MAXM20344
STARTUP THROUGH ENABLE (1.5V PREBIAS)
Vour = 3.3V, Vi = 2.5V, NO LOAD _

u

5Vidiv

o ‘

EN

Widiv

Vourhsetsissbrstpct bbb
LVLX -l 5Vidiv
HVLX I 5V/div
- P -

1c7670)5) HEE S

10ms/div

MAXM20343/IMAXM20344
OUTPUT SHORT IN STEADY STATE
Vour = 2.5V, Viy = 5V

tocd:
u

__J - 5Vidiv

SHORT
Vour I ! I idiv
LVLXE " 5Vidiv
HVLX e m 5Vidiv
PGOOD) ] SVidiv

100ms/div
MAXM20343/MAXM20344

OUTPUT SHORT IN STEADY STATE
VOUT =5V, VIN =25V

__J - svidv
SHORT j

Vour| 5Vidiv

Wi e i b v

HVLX.-" v P SVIY

PGOOD L |svidv
T00ms/dv
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T,=25°C, unless otherwise noted.

MAXM20343/MAXM20344
OUTPUT SHORT DURING STARTUP
Vour = 2.5V, Vi = 5V

tocdf
u

‘ 5Vidiv

o ‘ '

EN ‘
Vourho e M B LsoomVrdiv
LVLX “ l II 5Vidiv
HVLX oo P BV
PGOOD et ‘ 5Vidiv
100ms/div
MAXM20343/MAXM20344

OUTPUT SHORT DURING STARTUP
Vour = 5V, Vi = 2.5V

tocd!
1]
5V/div
| 4
EN —
L] N1 - + ] V/diV
ix . § i | T Y,
HVLX = | ST | 5V/div
PGOOD i e BV
100ms/div
MAXM20343/MAXM20344
RECOVERY FROM OUTPUT SHORT
Vour=3.3V, Viy=5V,NOLOAD
v !
e ‘
SHORT 5V/div
I 2Vdiv
VOUT bl i Rl :
LVLX| - 5V/div
HVLX : 5Vidiv
e s j J--u----m-- 5Vidiv
PGOOD st
100ms/div
analog.com

MAXM20343/MAXM20344
OUTPUT SHORT DURING STARTUP
Vour =3.3V, Viy = 2.5V

tocd7
u

5Vdiv

- '

EN ]
Vour el - {1vidiv
LVLX ! I | 5Vdiv
HVLX free T " 5V/div
PGOOD |+ 5V/div
100ms/div
MAXM20343/MAXM20344

RECOVERY FROM OUTPUT SHORT

Vour = 2.5V, Viy =5V, NOLOAD

v $
RERREES
SHORT - 5V/div
: Vdiv
(V70T SUUUR TUUUE UV YOS FUURE JOUOE S FUE DU FIUE HP
LVLX e 5V/div
HVLX 5V/div
T LY
PGOOD (SIS S
Toomeldv
MAXM20343/MAXM20344
RECOVERY FROM OUTPUT SHORT
Vour =5V, Vix =25V, NO LOAD _
5 ‘
pEESESE
SHORT ‘ 5V/div
| svidiv
VoUT bt L
LVLX 1 5V/div
HVLX h. 5Vidiv
s ; o] 10V/eliv
PGOOD e

100ms/div

MAXM20343/MAXM20344
OUTPUT SHORT DURING STARTUP
Vour =3.3V, Viy = 5V

toca
v 1
__J ; = 5Vidiv
EN !
VouT fr M | VI
LVLX 'l l I 5Vidiv
HYLX """ 5Vidiv
PGOOD o | 5Vidiv
100ms/div
MAXM20343/MAXM20344
RECOVERY FROM OUTPUT SHORT
Voyr =3.3V, Viy = 2.5V, NO LOAD
% T
EEREEN
SHORT - 5V/div
! 2V/div
Vour[ssprs
LVLX i 5Vidiv
! 5Vidiv
HVLX | — I pressmsimmomeess| 5\/ [y
PGOOD s e
100ms/div
MAXM20343/MAXM20344
OUTPUT CURRENT vs. AMBIENT TEMPERATURE
Viy =25V
12 locs4

s 08 |—Vour 4 \
06 \\

04 — / \\

0.2

OUTPUT CURRENT

0

25 45 65 85 105 125
AMBIENT TEMPERATURE ( C)

MEASURED ON MAXM20343EVKIT#MAXM20344EVKIT#
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T,=25°C, unless otherwise noted.

MAXM20343/MAXM20344 MAXM20343/MAXM20344 MAXM20343/MAXM20344
OUTPUT CURRENT vs. AMBIENT TEMPERATURE OUTPUT CURRENT vs. AMBIENT TEMPERATURE CONDUCTED EMISSIONS PLOT
Vin=3.3V V=5V tocs
12 focs5 12 tocs6 70 T
6 CISPR-32 CLASS B QP LIMIT
1 1 h \
< % < S sl CISPR-32 CLASS B AVG LIMIT
= & R §
& 08 |- Vour=25v & 08 |— Vour=25V \ =
4 -4 g B 40
2 =)
e 06 ‘ / = 06 ‘ \{ = PEAK EMISSION
g Vour=33V 2 Vour =33V, \ § o |
3 0 ol 3 04 1/ = ‘l"lhﬂ‘
Vour =5V Vour =5V it g T
02 02
0 0 0 oyt E’ VISSION
25 50 75 100 125 25 50 75 100 125 015 T 0 30
AMBIENT TEMPERATURE ('C) AMBIENT TEMPERATURE ('C) FREQUENCY (MHz)
MEASURED ON MAXM20343EVKIT#MAXM20344EVKIT# MEASURED ON MAXM20343EVKIT#MAXM20344EVKIT# CONDITIONS : V= 3.3V, Voyr = 3.3V, loyr = 0.75A
MEASURED ON THE MAXM20343EVKIT#
MAXM20343/MAXM20344
RADIATED EMISSIONS PLOT
80 —
70
__ 60
£
§ 50
= 4 CISPR-32 CLASS B QP LIMIT
w
(=}
£ 3
Z VERTICAL
< 2 SCAN
=
10
0 HORIZONTAL
SCAN
-10
30 100 1000
FREQUENCY (MHz)

CONDITIONS : Vi = 3.3V, Vour = 33V, loyr = 0.75A
MEASURED ON MAXM20343EVKIT#
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FUNCTIONAL BLOCK DIAGRAM

MAXM20343
MAXM20 344
CAP
|
IN | INTERNAL | . _ ouT
21 suppy [T
A
q ) St
= FEp .
1uH %
LVLX PN HVLX L
EN N h 4 h 4
14v/| T » CONTROL LOGIC
0.4V A & HVLX
ERROR
AMPLIFIER
GND l_ —||E §
AGND \VARRV/ INGOOD
RSEL OUTPUT-VOLTAGE i PGOOD
SELECTION
THERMAL I
SHUTDOWN

Table 4. Active Discharge Switch

PART NUMBER *S1 SWITCH
MAXM20343 CLOSE
MAXM20344 OPEN
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DETAILED DESCRIPTION

The MAXM20343 and MAXM20344 are ultra-low quiescent current, non-inverting buck-boost modules with an
integrated controller, MOSFETs, compensation components, and inductors that operate over a 0.5V to 5.5V input
voltage range. The MAXM20343 and MAXM20344 support up to 2.5W output power and allow the use of small, low-
costinputand output capacitors. The output voltage can be adjusted from 2.5V to 5.5V. Built-in compensation across
the output voltage range eliminates the need for external compensation components. The output voltage regulation
accuracy over -40°C to +125°C is +3%.

The MAXM20343 and MAXM20344 employ a unique control algorithm that transitions seamlessly between buck,
buck-boost, and boost modes of operation, minimizing discontinuities and sub-harmonics in the output voltage
ripple. To reduce input inrush current, the modules offer a soft-start mechanism. Both modules use an adaptive
frequency scheme to increase efficiency at light loads. The low 1.9V startup input voltage allows users to power the
device from a variety of sources, and the 0.5V minimum operating voltage offers the ability to extract as much energy
as possible from the source. The MAXM20343 offers active discharge upon shutdown for fast decay of the output
voltage. The MAXM20344 supports pre-biased output voltage and hence disables active discharge upon shutdown.
The modules offer low quiescent operation mode by turning off selective internal blocks to enhance efficiency down
to very light loads.

Enable Input (EN), Soft-Start

When the EN voltage goes above 1.4V (min), the internal error-amplifier reference voltage starts to ramp up to 2.5V
in 8ms. When the output voltage reaches 2.5V, the device reads the RSEL resistor. The controller sets the reference
output voltage as programmed by RSEL. The output voltage is then increased at a rate of 2mV/us until it reaches the
programmed target value. Figure 2 illustrates this startup sequence.

UJA
9: Vin
5
o
>
>
EN
1.4V
Vour >
0.858 x Vour
2.5V P
~ trseL >
PGOOD
g
8ms -
TIME

Figure 2. Startup Sequence (Typ)
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Internal Supply (CAP)

The modules include a CAP pin to connect a capacitor that provides supply to internal blocks. Before soft start is
complete, CAP is internally connected to IN, so the internal blocks are powered by the input supply. When the soft
start is complete, CAP switches over to OUT. In this case, the internal blocks are powered by the output voltage
generated by the modules.

Input Power Good (INGOOD)

The modules include an open-drain input power good pin that indicates the input voltage status. INGOOD goes high
when the input voltage goes above Vyso0p_r and goes low when the input voltage goes below V ygo0p - Connect the
INGOOD pin to an external logic supply using a pullup resistor.

Power Good Output (PGOOD)

The modules include an open-drain power good output that indicates the output voltage status. PGOOD goes high
when the output voltage is above Vpgoop rand goes low when the output voltage is below Vpgoop ¢ Of the target value.
Connect the PGOOD pin to an external logic supply using a pullup resistor.

Active Discharge

The MAXM20343 offers an active discharge of the output upon shutdown. When the EN voltage goes below 0.4V, a
current source of 20mA is activated for a duration of 50ms. This current source ensures fast decay of the output
voltage.

Overcurrent Protection/Hiccup Mode

The modules are provided with a robust overcurrent protection (OCP) scheme that protects the modules under
overload and output short-circuit conditions. Due to any fault, if the output voltage drops below 1.873V any time
after soft-start is completed, the hiccup mode is activated. In hiccup mode, the modules are protected by suspending
switching for a hiccup timeout period of 300ms. Once the hiccup timeout period expires, soft-start is attempted
again. When soft-start is attempted under overload conditions, if the output voltage does not exceed 1.963V, the
modules shut down and continue to operate in Hiccup mode. Hiccup mode of operation ensures low power
dissipation under output short-circuit and overload conditions.

Output Power

At low input voltages, the output power that the modules can deliver reduces.

Under steady-state operation, the modules can deliver 2.5W down to an input voltage of 2V (typ), below which the
current that can be drawn from the output reduces.

During startup, the modules can deliver 2.5W above the input voltage of 2.5V (typ). The modules do not reach steady-
state operation if the load exceeds the guaranteed output power that can be drawn during startup (Figure 3). In this
phase, the modules exit the startup sequence after a 30ms timeout period and turn off. A new soft-start is attempted
after a 300ms hiccup timeout period, and the cycle continues until the startup power requirement is met. Figure 3
shows the values of output power for a given input voltage.
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MAXM20343/MAXM20344
OUTPUT POWER vs. INPUT VOLTAGE
4
35
5
E'ﬁ/ 3
S 25 —7
£ OUTPUT POWER AT
3 ., ~~ STARTUP
1 /v7 MINIMUM OUTPUT
/ ‘ POWER
05 17 TYPICAL OUTPUT
. POWER
05 1 15 2 25 3 35 4 45 5 55

INPUT VOLTAGE (V)

Figure 3. Output Power vs. Input Voltage

Thermal Overload Protection

Thermal overload protection limits the total power dissipation in the device. When the junction temperature exceeds
+165°C, an on-chip thermal sensor shuts down the device and turns off the internal power MOSFETSs, allowing the
device to cool down. The thermal sensor turns the device on after the junction temperature cools by 10°C.

APPLICATIONS INFORMATION
Input Operating Voltage

Operating across wide input voltages enables a system to extract as much energy as possible from its energy source
before shutting down. Though the MAXM20343/MAXM20344 modules need a minimum of 1.9V input voltage for
startup, the modules can operate with input voltages as low as 0.5V after starting up for output voltages
programmed at and above 3.3V. This allows a system to run the modules well below the minimum startup voltage,
although with a reduced power capability.

Setting Output Voltage (RSEL)
Select the value of the RSEL resistor for the required output voltage using Table 5. Leaving RSEL open sets the output
to 3.3V.
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Table 5. RSEL Selection
OUTPUT VOLTAGE (V) RSEL VALUE (kQ)

3.3 OPEN
2.5 590
2.7 422
3.0 301
3.2 210
3.3 150
34 105
3.5 75
3.6 53.6
3.7 37.4
3.8 26.7
4.0 18.7
4.2 13.3
4.5 9.31
5.0 6.65
5.5 SHORT

Selection of Input Capacitor

The input filter capacitor reduces peak currents drawn from the power source and reduces noise and voltage ripple
on the input caused by switching the module. Low-ESR ceramic X7R-grade capacitors with high-ripple-current
capability at the input are recommended in industrial applications for their temperature stability. See Table 6 for
recommended input capacitors.

Selection of Output Capacitor

Small ceramic X7R-grade capacitors are sufficient and recommended for the modules. The output capacitor has two
functions: it filters the square wave generated by the modules along with the internal inductor, and it stores sufficient
energy to support the output voltage under load transient conditions and stabilizes the internal control loop of the
modules. See Table 6 for recommended output capacitors.

Table 6. Selection of Components

VINMIN VINMAX VOUT C C Rl
(V) (V) (V) " ouT (kQ)
2.1 5.5 2.5 1x10pF 0805 6.3V 1x22pF 0805 6.3V 590
GRM21BR70J106KAT3# GRM21BZ70J226ME44#

0.5 5.5 3.3 1x10pF 0805 6.3V 1x22pF 0805 6.3V OPEN
GRM21BR70J106KAT3# GRM21BZ70J226ME44#

0.5 5.5 5 1x10pF 0805 6.3V 1x22pF 0805 6.3V 6.65
GRM21BR70J106KAT3# GRM21BZ70J226ME44#
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Power Dissipation

The power dissipation inside the MAXM20343/MAXM20344 leads to an increase in the junction temperature of the
modules. The power loss inside the modules at full load is estimated as follows:

1
Pross = Pour X [ﬁ -1

Where n is the efficiency of the power module at the desired operating conditions. The junction temperature T, of
the module can be estimated at any given maximum ambient temperature T, from the following equation:

T, =Ty + [6;4 X Pross]

For the MAXM20343/MAXM20344 evaluation board, the thermal resistance from junction-to-ambient (6,,) is 26°C/W.
Operating the module at junction temperatures greater than +125°C degrades operating lifetimes. An EE-Sim model
is available for the MAXM20343/MAXM20344 to simulate efficiency and power loss for the desired operating
conditions.

PCB Layout Guidelines

Careful PCB layout is critical to achieve low switching losses and clean, stable operation.
Use the following guidelines for good PCB layout:

P Keep the input capacitors as close as possible to the IN and AGND pins.
P Keep the output capacitors as close as possible to the OUT and AGND pins.
P Connect all the AGND connections to a copper plane area that is as large as possible on the top and bottom
layers.
P Use multiple vias to connect internal AGND planes to the top layer AGND plane.
Refer to the MAXM20343/MAXM20344 evaluation board layout for first pass success.

—
GND AE&L = IN 0O L\lglx
1 |U O
T g -
EN
] EP H
RSEL HVLX
—AAN— 0
INGOOD =
PGOOD ouT AGND i HVLX L
% L] L]

% e

Figure 4. Layout Guidelines
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TYPICAL APPLICATION CIRCUITS

VIN Vourt
21V1t0 5.5V 25V, 1A
IN out
Ct C2
EN INGOOD |—
10 uFi 24F
fux  MAXM20343 oo
MAXM20344
RSEL HVLX C1 = MURATA 10uF/X7RM6V/0805 (GRM21BZ71C106KE 15#)
R1 :I C2 = MURATA 22F/X7R/6.3V/0805 (GRM21BZ70J226ME44#)
590k CAP HVLX_L C3 = MURATA 2.2uF/X7R/10V/0603 (GRM188R7 1A225KE15)
3 AGND EP GND

L Ll 1

Figure 5. Typical Application Circuit—2.5V Output

VIN* Vout
0.5V to 5.5V 3.3V, UP TO 0.75A
c1 C2
EN INGOOD |—
10pFJ; 22uF
i MAXM20343 PGOOD —
MAXM20344 *MINIMUM VIN REQUIRED FOR STARTUP IS 1.9V

—] RSEL HVLX C1=MURATA 10uF/X7R/16V/0805 (GRM21BZ71C106KE 15#)
:I C2 = MURATA 22 uF/X7R/6.3V/0805 (GRM21BZ70J226ME44#)
CAP HVLX L C3 = MURATA 2.2uF/X7R/10V/0603 (GRM188R7 1A225KE15)
c3 I AGND EP GND

#L Ll 1

Figure 6. Typical Application Circuit—3.3V Output

VIN® Vourt
0.5V to 5.5V 5V, UP TO 0.5A
IN out —I—>
C1 C2
EN INGOOD |—
10%1; 0 2uF
—x MAXM20343 PGOOD |—
MAXM20344 *MINIMUM Viy REQUIRED FOR STARTUP IS 1.9V
RSEL HVLX C1=MURATA 10uF/X7R/6V/0805 (GRM21BZ71C106KE 15#)

C2 = MURATA 22uF/X7R/6.3V/0805 (GRM21BZ70J226ME 44#)
C3 = MURATA 2.2uF/X7R/10V/0603 (GRM188R7 1A225KE15)

L]

R1
6.65K0 cAP HVLX L
c3£ AGND EP  GND

R AN N

Figure 7. Typical Application Circuit—5V Output
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OUTLINE DIMENSIONS

Table 7. Thermal Resistance of 20-Pin uSLIC

Thermal Resistance, Four Layer Board (%)

Junction-to-Ambient (@,5) 26°C/W

1 Package thermal resistances were obtained using the MAXM20343/4 evaluation board with no airflow.

PACKAGE OUTLINE
20-Pin uSLIC

£ /-INDUCTI:IR
L1
1 10
= ooooal | b
2 Ve | NI \ || B Y
D 3 F l o o
/% D2 = D;}_
MARKING ' (- O ?
| aooopg |
—c—F
IP VIEY E2

/ INDUCTOR

rAl

“d— > —]

SIDE VIEW 1
’\;, 20L 3.5x3.5
[ ]
S| MN. | Nom. | mMAX. |’
A 1.10 1.35 1.60
A | 0.25 0.30 0.35
NOTES: b 0.20 0.25 0.30
1, ALL DIMENSIONS ARE IN MILLIMETERS. c 0.025 | 0.075 0.125
2. “N° IS THE TOTAL NUMBER OF TERMINALS. ) 3.40 3.50 3.60
3. ALL DIMENSIONS AND TOLERANCES CONFORM TO ANSI Y14.SM-1994, : : :
4, MATERIAL MUST COMPLY WITH BANNED AND RESTRICTED D2| 1.75 1.80 1.85
SUBSTANCES SPEC #10-0131. E 3.40 3.50 3.60
S. ALL DIMENSIONS APPLY TO PbFREE ¢+) PKG. CODE ONLY. E2| 1.75 1.80 1.85
6. PACKAGE CODE: M203A3+1 : : :
7. REFER TO 73-100015 FOR PACKAGE DRAWING FOR INTERNAL S 0.50 BSC
HARDWARE TOOLING F 2.50 REF
DOCUMENT CONTROL No .: 21-100447F G 2.00 REF
11| 035 | 040 | 0.45
~DRAWING NOT TO SCALE- N 20 2
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LAND PATTERN

PACKAGE LAND PATTERN
20-Pin uSLIC
RECOMMENDED LAND PATTERN PACKAGE OVERLAY
0.250
[ 1
(NI 1
s | |
[ 1
[N 1
NOTES:
1. REFERENCE PKG. OUTLINE: 21-100447F
2. LAND PATTERN COMPLIES TO: IPC7351A.
3. TOLERANCE: +/- 0.02 MM
4, ALL DIMENSIONS APPLY TO LEADED, PbFREE PACKAGES.
S, ALL DIMENSIONS IN MM,
—DRAWING NOT TO SCALE- DOCUMENT CONTROL No.: 90-100158A
This document (including dimensions, notes & specs) is a recommendaton kased on typical circuit
board manufacturing poarometers. Since land pattern design depend on many factors unknown to
Maxim Ceg. user’s board manufacturing specs), user must determine suitability for use.
This document is subject to change without notice.
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ORDERING INFORMATION

PART NUMBER TEMP RANGE PIN-PACKAGE ACTIVE SHUTDOWN
MAXM20343AMP+ | -40°C to +125°C | 20-pin 3.5mm x 3.5mm x 1.35mm uSLIC package Enabled
MAXM20343AMP+T | -40°C to +125°C | 20-pin 3.5mm x 3.5mm x 1.35mm uSLIC package Enabled
MAXM20344AMP+ | -40°C to +125°C | 20-pin 3.5mm x 3.5mm x 1.35mm uSLIC package Disabled
MAXM20344AMP+T | -40°C to +125°C | 20-pin 3.5mm x 3.5mm x 1.35mm uSLIC package Disabled

+Denotes a lead (Pb)-free/RoHS-compliant package.
T=Tape and reel.
REVISION HISTORY
REVISION REVISION PAGES
NUMBER DATE DESCRIPTION CHANGED
0 7/24 Initial release —
1 8/25 Updated package height from 1.45mm to 1.35mm 1,23
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ALL INFORMATION CONTAINED HEREIN IS PROVIDED “AS IS” WITHOUT REPRESENTATION OR WARRANTY. NO RESPONSIBILITY IS
ASSUMED BY ANALOG DEVICES FOR ITS USE, NOR FOR ANY INFRINGEMENTS OF PATENTS OR OTHER RIGHTS OF THIRD PARTIES THAT
MAY RESULT FROM ITS USE. SPECIFICATIONS ARE SUBJECT TO CHANGE WITHOUT NOTICE. NO LICENCE, EITHER EXPRESSED OR
IMPLIED, IS GRANTED UNDER ANY ADI PATENT RIGHT, COPYRIGHT, MASK WORK RIGHT, OR ANY OTHER ADI INTELLECTUAL PROPERTY
RIGHT RELATING TO ANY COMBINATION, MACHINE, OR PROCESS, IN WHICH ADI PRODUCTS OR SERVICES ARE USED. TRADEMARKS AND

REGISTERED TRADEMARKS ARE THE PROPERTY OF THEIR RESPECTIVE OWNERS. ALL ANALOG DEVICES PRODUCTS CONTAINED HEREIN
ARE SUBJECT TO RELEASE AND AVAILABILITY.
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