MAGNETICS
A DC/DC
2.4V TO 5.5V INPUT, PROGRAMMABLE 1A BUCK CONVERTER

Description Features

The AM32101 is a programmable step-down converter with an e 2.4V to 5.5V input voltage range

input voltage range of 2.4V to 5.5V and a maximum output « Flexible Output Voltage Selection:

current of 1A. The output voltage can be set between 0.6V and « Internal voltage dividers: 0.6V, 0.9V, 1.1V, 1.8V, 2.5V, or
3.8V. Key features include an ultra-low 15uA quiescent current, 3.3V, simplifying design and reducing external
selectable operating modes (Auto, FPWM, Sleep and USM),

/\A“'As AM32101

; e ) components
and a configurable switching frequency ranging from 2 MHz to o External resistor divider for custom output voltages. 0.6V
3 MHz. The device integrates power transistors, reducing board to 3.8V

space and improving efficiency, making it ideal for battery-
powered applications.

e
pplications e Operating Modes:

e lout: 1A Continuous

e loT devices e Auto Mode (PFM/PWM) — optimized for battery-powered
e Cell Phones applications
o Port.able Devices o Sleep Mode
*  Optical Modules « USM — Avoid audio frequency (for duty cycle < 70%)
e FPWM Mode - ensures low output voltage ripple
e VOU T = 1.8V e VOUT = 2.5V VOUT=3.3V e Configurable CCM Switching Frequency: 2MHz-3MHz with
step 0.2MHz
100 | | e Power Good Signal: Provides system monitoring capability
95 1 — .
e Output Discharge
__ﬂ_‘!_'_‘:_
%0 S —— e Protection Circuitry
85
2 80 e Undervoltage Lockout
c . e Overvoltage Protection
70 e Peak Current Limit
65 e Valley Current Limit
60 e Short Circuit Protection (Hiccup Mode)
0.001 0.01 0.1 1 e Thermal Shutdown
lour, A
ouT Device Information
Efficiency vs Output Current, Package
Vin=5.0V, Fsw=2MHz, AUTO Mode, Internal Divider AM32101 | TQFN-8 1.8 mm x 1.8 mm x 0.55 mm,
pitch 0.5 mm
Viy 2.4V to 5.5V V 1.8V
O >IN vouT o e >
CIN — High L1 L COUT
22uF Low |vEN 470nH 22uF
—pi] EN SW —"Y Y Y \_
S Reg AM32101
100kQ
NC FB
Veg
< {1PG GND

Typical Application Circuit (Internal Divider)
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1. Pin Configuration

1.1. Pin configuration

Table 1.1. Pin Description

GND VIN

20 1

/
\\_/ ~ -~

SW PG
AM32101

OouT NC

6|
FB E

Figure 1-1. Pin Configuration (Top View, 1.8mm x 1.8mm)

| PINNumber  PIN Name Function
1 VIN Input Voltage. VIN supplies the power to the IC. Drive VIN with a 2.4V to 5.5V power source. Bypass
VIN to GND with a suitably large capacitor to eliminate noise due to the switching of the IC.
2 GND Power Ground.
Power Switching Output. SW is the switching node that supplies power to the output.
3 SwW . L
Connect the external inductor to this pin.
This pin serves as a sense pin for monitoring the output voltage when selecting the internal output
4 ouT voltage. No capacitor is needed near this pin. Please leave as “Not connected” when the external
divider is used
Feedback sensing terminal for the output voltage. Connect this pin to the resistive divider of the
5 FB p .y - S
output. Please leave as “Not connected” when the internal divider is used.
Enable Input. EN is a digital input that turns the regulator ON or OFF. Drive EN high to turn ON the
6 EN - .
regulator and low to turn it OFF. Do not leave as floating.
7 NC Not Connected. NC is floating.
8 PG Power Good. Open drain power-good output that is pulled to GND when the output voltage is out of
regulation or during soft-start.

©Atlas Magnetics
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2. Ordering Information

The base part number is always AM32101. It is followed by a sequence of characters that define the specific configuration of the device.
The order of these parameters is fixed and must be followed exactly:

Table 2.1. Part Number Decoding

Base Part Number Switching Frequency Voltage Divider Operation Mode
AM32101 20, 22, 24, 26, 28, 30 06, 09, 11, 18, 25, 33, XX A F, U

e Switching Frequency: 20 = 2.0 MHz, 22 = 2.2 MHz, 24 = 2.4 MHz, 26 = 2.6 MHz, 28 = 2.8 MHz, 30 = 3 MHz
e Voltage Divider: 06 = 0.6V, 09=0.9V, 11=1.1V, 18 =1.8V, 25 = 2.5V, 33 = 3.3V, XX = External divider
e Operation Mode: A = Auto, F = FPWM, U = USM

The full part number follows this format:
AM32101 + (Switching Frequency) + (Voltage Divider) + (Operation Mode)

Table 2.2. Part Number Configurations

Part Number Switching Frequency Voltage Divider Operation Mode

AM3210120XXA Auto
AM3210120XXF 2 FPWM
AM3210120XXU USM
External divider
AM3210130XXA Auto
AM3210130XXF 3 FPWM
AM3210130XXU USM
AM321012009A Auto
AM321012009F 2 FPWM
AM321012009F USM
0.9V(Internal Divider)
AM321013009A Auto
AM321013009F 3 FPWM
AM321013009U USM
AM321012011A Auto
AM321012011F 2 FPWM
AM321012011U USM
1.1V(Internal Divider)
AM321013011A Auto
AM321013011F 3 FPWM
AM321013011U USM
AM321012018A Auto
AM321012018F 2 FPWM
AM321012018U USM
1.8V(Internal Divider)
AM321013018A Auto
AM321013018F 3 FPWM
AM321013018U USM
AM321012033A Auto
AM321012033F 2 FPWM
AM321012033U USM
3.3V(Internal Divider)
AM321013033A Auto
AM321013033F 3 FPWM
AM321013033U USM
Note 1. There are 126 unique part numbers based on the different possible configurations of frequency, voltage divider, and mode
options.

©Atlas Magnetics AM32101-DS, Rev.004 Page 5 of 42



/\ AM32101

DC/DC
2.4V TO 5.5V INPUT, PROGRAMMABLE 1A BUCK CONVERTER

3. Electrical Specifications

3.1. Absolute Maximum Conditions

Table 3.1. Absolute Maximum Conditions

‘ Parameter Parameter ‘ Min. Max. Unit
VN DC Power Input Voltage -0.3 +6.5 Y
Ves Feedback Voltage -0.3 VIN + 0.3 \Y
Vsw pc Switch Node (DC) -0.3 VIN + 0.3 \Y
Tst Storage Temperature -65 150 °C
T, Junction Temperature - 150 °C
To Lead Temperature -- 260 °C
HBM ESD Protection (Human Body Model) -- +/-2000 \Y
CDM ESD Protection (Charged Device Model) -- +/-1300 \
MSL Moisture Sensitivity Level 1

Note 2. Stresses greater than the Absolute Maximum Ratings specified above can cause permanent damage to the device. These are
stress ratings only; functional operation of the device at these or any other conditions exceeding those indicated in this specification
is not implied. Device reliability can be affected by exposure to absolute maximum rating conditions for extended periods.

Note 3. Semiconductor devices are ESD-sensitive and can be damaged by exposure to ESD events. Suitable ESD precautions should
be taken when handling and transporting these devices.

3.2. Thermal Resistance

Table 3.2. Thermal Resistance

‘ Symbol Parameter ‘ Rating Unit
0. Junction to Ambient 70.06 °C/W

3.3. Recommended Operating Conditions

Table 3.3. Recommended Operating Conditions

Parameter
VN Input Voltage 2.4 55 \Y
Vout Output Voltage 0.6 3.8 \Y
lout Output Current 0 1 A
Ta Operating Ambient Temperature -40 85 °C
T, Operating Junction Temperature -40 125 °C

Note 4. The device function is not guaranteed outside of the recommended operating conditions.

©Atlas Magnetics AM32101-DS, Rev.004 Page 6 of 42
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3.4. Electrical Characteristics

@ Vin = 2.4V to 5.5V, Ta= - 40 °C to +85 °C. Typical values are at Ta = 25°C and V|y = 5V (unless otherwise noted)

Table 3.4. Electrical Characteristics

Parameter

Condition/Note

Current Consumption

IsHDN Shutdown Current EN=LO - 0.05 0.8 A
la Quiescent Current @) EN = gvl/’itgﬁifgad, no - 15 225 pA
Switch FET Resistance
Rus High-side FET on Resistance ® ILoap=10mA -= 53 -- mQ
Ris Low-side FET on Resistance ©) lLoap=10mA - 20 - mQ
Power Good and Soft-start
Power Good Lower Threshold Veg Falling 85 90 95 %
(% of Output Regulation) Vs Rising 90 95 100 %
Ve Power Good Upper Threshold Vg Rising 105 10 | 115 | %
(% of Output Regulation) Vrg Falling 100 105 110 %
Power Good Output Logic Low lpg = -50UA - - 0.4 Vv
High-to-low or low-to-
trc_EN Power good deglitch delay during operation high transition on the 22 40 62 us
PG pin
tss Soft-start time © 0.25 0.5 0.75 ms
taen) Enable Delay Time ® Vin = HIGH, EN is rising 0.3 0.5 1.5 ms
tapo) Power Good Delay at Start-Up () Low '] gtlg:]t-zcs during - 40 - us
Output Voltage of Internal Resistive Divider
VouT AccURACY Output Voltage Accuracy PWM mode -2 -- | +2 | %
Switch Frequency
Fsw PWM Switching Frequency ©) \X;IST==51\./é\I/(?|Jr:tZr1ngi) :g://: ::8:2 MHz
EN Digital Logic
VEN_H EN Logic High Threshold 0.6 0.9 1.2 Vv
VEN_Hvs EN Logic Hysteresis 25 50 70 mV
Protection Features
Ins_Limit HS Peak Current Limit ©) From Source to Drain - 25 - A
ILs_ Limit LS Valley Current Limit ®) From Source to Drain - 1.9 - A
Vour Overvoltage Protection, Rising Vovp_RISING 59 6.3 6.8 V
Overvoltage Protection, Hysteresis Vovp_Hvs 215 280 370 mV
Vorts Undervoltage Protection, Rising VuvLo RISING 2.24 2.3 2.38 \%
Undervoltage Protection, Hysteresis VuvLo_Hys 75 100 110 mV
Tsp Thermal Shutdown (Junction Temperature) - 160 - °C
Thvs Thermal Shutdown Hysteresis - 30 -- °C
Rpis Output Discharge Resistor - 135 - Q

Note 5. tssmeasure between VOUT_TARGET*10% and VOUT_TARGET*QO%-
Note 6. tgen) measure between VEN_H and VOUT_TARGET*10%-
Note 7. td(pg) measure between VOUT_TARGET*95% and VPG_TARGET*10%-

Note 8. Compliance with the datasheet limits is ensured through one or more approaches, including production testing, characterization,

and/or design verification.

©Atlas Magnetics AM32101-DS, Rev.004
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4. Typical Characteristics

4.1. Typical Electrical Characteristics

—-ra = -.40 °c —-ra = +25 °c —-ra = +85 °c

110
100
% ‘\
\
80 ~
g 70 - — ~
2 0 i T —
(14 ﬂ*\ I ——
50
40
30
20
23 28 33 3.8 4.3 4.8 53 58
V|N; \
Figure 4-1. High Side FET On-Resistance
—-ra=-40 °c —-ra=+25 °c —-ra=+85 °c
40
N
35
N
30 he N = ~
T ———
¢ T
525 ~—
o N T
N
20
\h
15
10
23 28 33 3.8 4.3 4.8 53 58

V|N; v

Figure 4-2. Low Side FET On-Resistance
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ISHTD vs TA
e \/IN=3.3V === VIN=5V
4
3
< //
3
E“ 2
¥ //
1 / /
-60 -40 -20 0 20 40 60 80 100 120 140
Ta, °C
Figure 4-3. Shutdown Current
IQvs TA
e /IN=3.3V === VIN=5V
20
19
18
Y
3 17 7
16 \Q
:-—/
15
14
-60 -40 -20 0 20 40 60 80 100 120 140
Ta, °C

Figure 4-4. Quiescent Current
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4.2. Typical Performance Characteristics

Conditions: L=470nH, DCR=27mQ, Cin=10uF+22uF+47uF, Cour=22uF, Fsw = [2MHz, 3VIHz] in PWM.
4.2.1. Efficiency and Load/Line Regulation at Fsw = 2MHz

INTERNAL Divider, Vour = 3.3V

e V/IN = 4.2V ====VIN =50V ===VIN=55V e=—=VIN=42V =—=—VIN=50V -——VIN=55V

100 100

o L — : ~ =
% . / /
. . A
. y iy i

40 /
* . A
70 " / /

65 10 /{/

60 0

80

n, %
n, %

AN

0.001 0.01 0.1 1 0.001 0.01 01 1
lour; A lours A
Figure 4-5. Efficiency vs loyr, AUTO Mode Figure 4-6. Efficiency vs loyr, FPWM Mode
——VIN=42V ——VIN=50V ——VIN=55V ——VIN=42V ——VIN=50V —VIN=55V
5 5
4 4
3 3
2 2
N B
o1 "N o1
[ o
| D | e e
| \ “|
R N\ s ER
> \ /R #: >
2 \/ TV 2
3 -3
4 -4
5 5
0.001 0.01 0.1 1 0.001 0.01 0.1 1
lour, A lout, A
Figure 4-7. Load Regulation, AUTO Mode Figure 4-8. Load Regulation, FPWM Mode
=] OAD=2mA -——=LOAD=1A ==—=LOAD=2mA ———LOAD=1A
7 7
5 5
3 3
® X
' — 6
E Ll kL= +d=l= I g - — - | NS (R S Ay S C = ) " S -
s i = ]
51 - 5 -  —
3 S
3 -3
-5 5
7 7
36 3.8 4 42 44 46 48 5 52 5.4 56 36 38 4 42 44 46 4.8 5 52 54 5.6
Vin, V Vi, V
Figure 4-9. Line Regulation, AUTO Mode Figure 4-10. Line Regulation, FPWM Mode
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INTERNAL Divider, Vour = 2.5V
e=—=VIN = 3.3V ==—=VIN=42V ===VIN=50V =—=VIN=>55V e VIN = 3.3V es==VIN=42V ===VIN=50V ===VIN=55V
100 100
a5 90
el ,/f
80 7
90
- 70 /|
4 /
85 yd 2/
. 60 ;,,
R g
= 80 & 50 7
40 Va4
75 / S
0 7 77
70 / fl7
d ”
20 7
65 10 P i
o 0 ]
0.001 0.01 01 1 0.001 0.01 0.1 1
IOUT: A IOUT: A
Figure 4-11. Efficiency vs loyr, AUTO Mode Figure 4-12. Efficiency vs loyr, FPWM Mode
——VIN=33V ——=VIN=42V ——VIN=50V ——VIN=55V ——VIN=33V ——VIN=42V ——VIN=50V ——VIN=55V
5 5
4 4
3 3
2 2
2 R
| -1
; N — ; ;
A el S A EECE s Bl e IO 801"
5 5.
o /= °
>, \/ > 2
3 3
4 -4
-5 N
0.001 0.01 0.1 1 0.001 0.01 0.1 1
lour, A lour, A
Figure 4-13. Load Regulation, AUTO Mode Figure 4-14. Load Regulation, FPWM Mode
=== OAD=2mA =—=—LOAD=1A == OAD=2MmA —=——LOAD=1A
7 7
5 5
3 3
o =
EI CFTT~~FrT--rr-r- _-;,__-ur-‘___.- "= E i e A ol ot i e e rr T rrTTOOTT
5 -1 5'-1
S / S 7
3 -7 3 ~
5 5
7 -7
27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57 27 29 31 33 35 37 39 41 43 45 47 49 51 53 55 57
Vi, V Vin, V
Figure 4-15. Line Regulation, AUTO Mode Figure 4-16. Line Regulation, FPWM Mode
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INTERNAL Divider, Vour = 1.8V

e——=VIN =24V ==VIN=33V =—=VIN=42V =—=VIN=50V =——=VIN=S55V = \/IN = 2.4V ====VIN =33V ===VIN=42V ===VIN=50V ===VIN=55V
100 100
o5 90
-
. 80 — ﬂ,/
B - — 70 4
85 T // 4’//
P N 60 '/ ,/
=2 B
& 80 = 50 y4
40 Va4
75 /,
30 Z,
70
R
20 , —
65 10 s :
60 0 L1
0.001 0.01 0.1 1 0.001 0.01 01 1
lours A lour, A
Figure 4-17. Efficiency vs lour, AUTO Mode Figure 4-18. Efficiency vs loyr, FPWM Mode
——VIN=24V ——VIN=33V ——VIN=42V ——VIN=50V ——VIN=55V ——VIN=24V ——VIN=33V ——VIN=42V ——VIN=50V ——VIN=55V
5 5
4 4
3 3
2 2
X B
| - ~S ~ 1
(- T P = =
o e o
Elo I —— :—-’-’{ = ‘;&TN_\J’ o pp—— Elo _____ R g gy g o A s sy g e o e e SN
w' N S -
g 1 N\ 3-1
> 2 — > 2 —
-3 -3
-4 -4
5 -5
0.001 0.01 0.1 1 0.001 0.01 0.1 1
lour, A lour, A
Figure 4-19. Load Regulation, AUTO Mode Figure 4-20. Load Regulation, FPWM Mode
=——=LOAD=2mA ——LOAD=1A == OAD=2mA ==—=LOAD=1A
7 7
5 5
3 3
2 S
§' 1 —_ 5
e =i =N I ot = — Tt ITTTTTTTTITTTIT
5 -1 5 -1
S 3
3 -3
5 -5
-7 -7
2.1 26 31 36 4.1 46 5.1 5.6 21 26 31 36 4.1 46 5.1 56
Vin, V Vin, V
Figure 4-21. Line Regulation, AUTO Mode Figure 4-22. Line Regulation, FPWM Mode
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4.2.2. Efficiency and Load/Line Regulation at Fsw = 3MHz
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Figure 4-23. Efficiency vs lour, AUTO Mode Figure 4-24. Efficiency vs loyr, FPWM Mode
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Figure 4-25. Load Regulation, AUTO Mode Figure 4-26. Load Regulation, FPWM Mode
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Figure 4-27. Line Regulation, AUTO Mode Figure 4-28. Line Regulation, FPWM Mode
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INTERNAL Divider, Voyr = 2.5V
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Figure 4-29. Efficiency vs lour, AUTO Mode Figure 4-30. Efficiency vs loyr, FPWM Mode
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Figure 4-31. Load Regulation, AUTO Mode Figure 4-32. Load Regulation, FPWM Mode
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Figure 4-33. Line Regulation, AUTO Mode

Figure 4-34. Line Regulation, FPWM Mode
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INTERNAL Divider, Vour = 1.8V
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Figure 4-35. Efficiency vs loyr, AUTO Mode
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Figure 4-37. Load Regulation, AUTO Mode
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Figure 4-39. Line Regulation, AUTO Mode
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Figure 4-36. Efficiency vs loyr, FPWM Mode

e==VIN =24V «==VIN=33V «=VIN=42V e=—=VIN=50V «—VINz=55V

o

~

N oW

lout, A

Figure 4-38. Load Regulation, FPWM Mode
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Figure 4-40. Line Regulation, FPWM Mode
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4.2.3. Switching Frequency at Fsw = 2MHz
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Figure 4-41. Switching Frequency vs lour, AUTO Mode Figure 4-42. Switching Frequency vs loyr, FPWM Mode
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Figure 4-43. Switching Frequency vs lour, AUTO Mode Figure 4-44. Switching Frequency vs loyr, FPWM Mode
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Figure 4-45. Switching Frequency vs lour, AUTO Mode Figure 4-46. Switching Frequency vs loyr, FPWM Mode
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4.2.4. Switching Frequency at Fsw = 3MHz
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Figure 4-47. Switching Frequency vs lour, AUTO Mode

Figure 4-48. Switching Frequency vs loyr, FPWM Mode
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Figure 4-50. Switching Frequency vs loyr, FPWM Mode
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Figure 4-52. Switching Frequency vs loyr, FPWM Mode
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4.2.5. Output Voltage Ripple at Fsw=2MHz
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Figure 4-53. Vi\=5V, Vour=1.8V, lour=0A, AUTO Mode Figure 4-54. Viy=5V, Vour=1.8V, lour=0.1A, AUTO Mode
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Figure 4-55. ViN=5V, Vour=1.8V, lour=0A, FPWM Mode

4.2.6. Output Voltage Ripple at Fsy=3MHz

Figure 4-56. V|N=5V, VoUT=1.8V, IOUT=1A; FPWM/AUTO Mode
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Figure 4-57. V=5V, Vour=1.8V, lour=0A, AUTO Mode Figure 4-58. Vin=5V, Vour=1.8V, lour=0.1A, AUTO Mode
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Figure 4-59. V|N=5V, VOUT=1 .8V, |QUT=0A, FPWM Mode

Figure 4-60. Vin=5V, Vour=1.8V, lour=1A, FPWM/AUTO Mode
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4.2.7. Load Transient at Fsy=2MHz
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Figure 4-61. Viy=5.5V, Vour=1.8V, R-Load =110Q » 1.8Q, Figure 4-62. Viy=5.5V, Vour=1.8V, R-Load =110Q » 1.8Q,
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Figure 4-63. V\\=5.5V, Vour=1.8V, R-Load =110Q » 1.8Q,
AUTO Mode

4.2.9. Start-Up and Shutdown

Figure 4-64. V\y=5.5V, Vour=1.8V, R-Load =110Q ~ 1.8Q,
FPWM Mode
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Figure 4-65. Start-up & Shutdown, AUTO Mode, V|N = 50V, VOUT=1.8V, st=3MHZ, IOUT=0A-
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Figure 4-66. Start-up & Shutdown, AUTO Mode, V|y = 5.0V, VOUT=ﬁ.8V, Fsw=3MHz, loyr=1A.

@ ity Gloisplay M) Acuie M Trigger  4f Cursors [ Measure B Math 0 Analysis S'GMLE"'N:“" B a @ Uiy GIOsply M Acquie M Trgger 3f Cursors [l Measwe B Math BN Anabysis m,;u‘: a8 a
- e hd 4
VEN | |
| { 4 4
(Se—
Vour /
i
Vsw up‘j“'
o it
I + b4 ;ﬂ:uﬁ Skew(C3,C2) 4 L 1L + X

Value 1.0222589ms. e
e [ ociM Timebase cnc & oCim ociM H Timebase =1 &
+ 180408 —'— 180701
20251011 20251011

Figure 4-67. Start-up & Shutdown, FPWM Mode, V\\ = 5.0V, Vour=1.8V, Fsw=3MHz, loyr=0A.
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Figure 4-68. Start-up & Shutdown, FPWM Mode, V\\ = 5.0V, Vour=1.8V, Fsw=3MHz, lour=1A.
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4.2.10. Hiccup-Mode

Hiccup mode is a self-recoverable protection scheme that temporarily shuts down a power converter during an overload and repeatedly
attempts to restart it using short bursts of pulses. The purpose of this method is to reduce the average load current and thermal stress,
which allows the converter to cool down and significantly improves system reliability.
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Figure 4-69. Vin=5V, Vour=1.8V, Fsw=2MHz, SST=0.5ms
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Figure 4-70. V=5V, Vour=1.8V, Fsw=3MHz, SST=0.5ms
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5. Functional Description

5.1. Control Architecture

The AM32101 is a highly efficient, synchronous buck converter with integrated power transistors. It is designed for a wide range of
applications, offering programmable operating modes to suit different load conditions. For light loads, it operates in Pulse-Frequency
Modulation (PFM) mode, optimizing efficiency and minimizing current consumption. For medium and heavy loads, it switches to Pulse
Width Modulation (PWM) mode, which helps reduce output ripple. Additionally, the AM32101 features a Forced-PWM mode, which
ensures low ripple independent of the load, making it ideal for noise-sensitive applications.

The AM32101 allows users to program key parameters such as PWM frequency (2 MHz to 3 MHz) and output voltage levels. During
mass production or large-volume sampling, the required configurations are programmed during factory testing, ensuring that the device
arrives pre-configured to meet user specifications.

For detailed information on all features and settings, please refer to the following subsections.

Control
Logic

Select Fsy

VREF

v

Ripple G t
ippie ;nera or Internal/External

Divider

Low Pass Filter

Feedback Loop Part

Vee

v

Select tss

Soft-Start Power Good

Figure 5-1. Functional Block Diagram

5.1.1. Adaptive Constant On-Time

The AM32101 is an adaptive constant-on-time, synchronous step-down converter. An adaptive on-time control scheme is employed for
a constant switching frequency irrespective of input voltage, simplifying the control scheme.

During steady-state operation the Vg amplifier senses the feedback voltage and compares to the voltage reference. When the feedback
voltage falls below the reference voltage the on-time period is triggered.

During a change in load transient the constant-on-time architecture will modify the switching frequency (Togr varies) but return to nominal
fixed frequency once V oyt has stabilized.
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5.1.2. PFM Mode

When the load drops below half of the peak-to-peak current of the inductor, Discontinuous Conduction Mode (DCM) is activated, and the
switching frequency becomes variable; the lower the load, the lower the frequency. The on-time still depends on the ratio of the output to
input voltage. Still, during the remaining time, the power transistors are off, and only the output capacitor provides the output voltage. The
next switching cycle begins when the voltage at the feedback loop falls below the reference voltage.

5.1.2.1. Sleep Mode

In Sleep Mode, the IC operates similarly to DCM but at reduced switching frequencies. A low-power sleep comparator replaces the main
comparator to reduce power consumption. This improves efficiency at light loads, but results in increased output voltage ripple and
degraded line regulation compared to DCM with Sleep Mode.

Note 9. During Sleep Mode, the Thermal Shutdown is OFF

VRerl _ i ____ AU U SO N S I S, RO T NI N S P A
~ Tsw T our_cap_pis
S — > l_ l_

Vsw [Ton 3 !

0AS — =" e - - e e e\ e ———————— -

Figure 5-2. Adaptive COT during Steady-State (PFM) Light Loads

5.1.2.2. Ultrasonic Mode

The ultrasonic mode (USM) is an optional control feature that maintains a switching frequency above the audible range at low load
conditions. When enabled, this feature maintains a frequency higher than the audible frequency range by adding small switching pulses.
This mode leads to improved low-load regulation at the tradeoff of greater quiescent current.

IMPORTANT: The USM mode is suitable when duty cycle < 70%.

Table 5.1. Ultrasonic mode. Limit

Signal Function

Ultrasonic mode kHz 54 60 66

VREF

Tsw T out_cap_pis

=== l_ R —_— —_—

Vsw (T ‘ —
swlon _I

- en - - en - o - e = > o> e e =l e e - s - -

Figure 5-3. Ultrasonic Mode

Note 10. The USM mode is disabled by default.
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5.1.3. PWM Mode

When the load exceeds half of the peak-to-peak current of the inductor, it indicates Continuous Conduction Mode (CCM), and the
converter adjusts the pulse width while keeping the frequency stable in the steady state.

Please review the two formulas below: the first calculates the constant on-time in CCM mode, and the second determines the transition
point from Discontinuous Conduction Mode (DCM) to CCM.

Vour
Toy =———
oN Vin * Fsw

(1
Where,

e Vour— output voltage (V)

e V) —input voltage (V)

e Fsw— switching frequency (Hz)

VIN_VOUT) T
7 ) lon

I =
LOAD ( 2L

)

Where,

e L —inductor value (H)
The second formula shows that the transition point depends on the inductance. Therefore, caution must be exercised when selecting a
small inductance, as a compromise between inductance and DCR (Direct Current Resistance) is always necessary.

Please review the time diagrams below for better understanding:

STEAD\ -STATE LO Ab TRANSIENT STEADY-STATE LOAD TRANSIENT: STEADY-
i 3 Overshoot STATE
Vour

VREFm o o = & e = e e R i et v e ——

Vsw | Ton | Torr

Figure 5-4. Adaptive COT during Steady-State (PWM) and Load Transient events, Middle-Heavy Loads

From the timing diagram above, during the transition process, the on-time is constant while the off-time varies, which in turn changes the
frequency.
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Vin = Vourl0.25

: IN= V(j)UT/OS §

VIN |

|1/ V=1 S VAR N A/ S A VI A\ I U (RN | e = = =

i TsM i

VSW TON TOFF —‘

Figure 5-5. Adaptive COT during Steady-State (PWM) V\y changing

The timing diagrams above illustrate how the Constant-ON Time adapts to the ratio of Vout/Vin.

5.1.3.1. Forced-PWM Mode

Forced-PWM mode is a configurable option for the AM32101. In this mode the AM32101 will stay in PWM mode regardless of output
current, thereby maintaining a constant switching frequency but increasing quiescent current consumption at lower output current. The
AM32101 can be set into forced PWM mode by configuring the non-volatile memory.
AM32101 has 2 configurations:
o FPWM Always Enabled - PWM is enabled via non-volatile memory. The device maintains a constant switching frequency
regardless of load.
o FPWM Disabled - The FPWM function can now be entirely disabled, meaning the device operates in auto mode only,
transitioning between PWM and PFM as needed based on load conditions. This mode results in improved efficiency at light
loads due to reduced switching activity. Disabling FPWM is done by configuration and results in no FPWM behavior.

VREFQ:___%__-.:.__a;-__:___i__.;-__lp__i

— Tsw —>»

VSW TON TOFF

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Figure 5-6. FPWM Mode
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5.2. Enable (EN)

The device is enabled by setting the EN pin to logic HIGH. Conversely, the AM32101 is shut down if the EN pin is pulled low. In shutdown
mode internal control circuitry is turned off, as well as the internal power switches.
IMPORTANT: For correct operation do not leave the enable pin floating.

5.3. Power Good (PG)

The PG pin of AM32101 is an open-drain output that is actively held low during the soft-start period until the output voltage reaches 95%

of its target value. When the output voltage is outside of its regulation by £10%, PG pulls low until the output returns within 5% of its set
value. The PG rising edge transition is delayed by 40us (tqra).

Please see the timing diagram below during the start-up stage.

VUVLO_RISING':S VIN < VOVP_RISING:

"' VEN H
Ven taen) tss 4'— tapo)
Vourt
Vee
Figure 5-7. Start-Up Timing
©Atlas Magnetics AM32101-DS, Rev.004
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5.4. Soft-Start Time (SST)

The AM32101 features a soft-start function to reduce in-rush current by limiting the rate of the output voltage ramp. The typical soft-start
duration is 0.5ms.

5.5. Protection Mechanisms

5.5.1. Undervoltage Lockout

Undervoltage lockout is implemented to protect the IC from insufficient input voltages. The AM32101 is disabled if the input voltage falls
below 2.2V. In this UVLO event, both the high-side and low-side power MOSFETSs turn off, and the 135Q active discharge enables to
discharge of the output voltage to the ground. Please see picture below:

Vv i VuvLo Hys
UVLO_RISING

ffffff [N\

Vi

Vour

Figure 5-8. UVLO Mechanism

Note 11. VEN = V|N_

5.5.2. Overvoltage Protection

Similarly, input overvoltage protection is implemented to protect the IC from excess input voltages. The AM32101 disables out if the input
voltage rises above 6.3V. In this OVP event, both the high-side and low-side power MOSFETs turn off and the 135Q active discharge
enables the discharge of the output voltage to the ground.

Vovp_Hys

Vovp_risiNG

Vour

Figure 5-9. OVP Mechanism

Note 12. Ven = Vin.

5.5.3. Current Limit
The AM32101 implements cycle-by-cycle current protection by sensing the current through internal MOSFETSs.

When the current through the LS FET exceeds its Valley Current Limit, the LS FET remains on until the inductor current falls back to the
limit. Only then can a new high-side on-time start. As the load current continues to rise, the inductor peak-to-peak current increases and
the effective switching frequency decreases due to repeated activation of the low valley current limit.

If the output current increases further and the current through the HS FET reaches the High-Side Peak Current Limit, the HS FET is
turned off immediately. The LS FET then conducts until the inductor current drops to the low valley limit, after which the HS FET may turn
on again. In this condition, the output voltage starts to decrease.
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When the feedback voltage (FB) falls to 0.4 V, Output Short Protection is triggered, and the converter enters Hiccup Mode. In Hiccup
Mode, the IC waits for 13.6 x Soft-Start time before attempting to restart and ramp up Vour again. This operation reduces power

dissipation during output overcurrent or short-circuit conditions.
| | ] ]
Vour | +

Esz
| B s s

| | | |
T T T T T
' ' '

Figure 5-10. Peak, Valley Current Limits, and Hiccup Mode

5.5.4. Thermal Shutdown

If the device's junction temperature reaches the thermal shutdown limit of (+160°C typical), the AM32101 shuts down both its high-side
and low-side power MOSFETs. When the junction temperature reduces to the required level (+130°C typical), the device initiates a
normal power-up cycle, including soft-start if enabled. Please see the picture below:

Ty

Vour

'
'
'
'
'
'
|
|
1
'
'
'
'
'
1
'
'
'
1
|
1
i
i
i
i
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i
i
i
i
i
i
i
i
T

Figure 5-11. Thermal Shutdown Mechanism
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6. Application Information

The AM32101 can operate in two configurations: with a pre-selected internal feedback divider, or, if a specific output voltage is required

or maximum precision is desired, with an external feedback divider. For more detailed information on component selection, refer to the
following subsections.

6.1. Typical Application

Viy 2.4V to 5.5V

Vour 1.8V
O > vin vouT & >
OV High L1 b COUT
22ufF == LowIVEN 470nH f——22uF
——PpL1 EN SW [} Y'Y YN
Rea AM32101 A4
v § 100kQ
o NC FB O
Vpe
< PG GND f—

Figure 6-1. Typical Application Circuit for Internal Divider

Viy 2.4Vto 5.5V

Vour 1.8V
O 1 VIN - >
C|N ——— ngh L1 —— COUT
22U —— LowIVEN 470nH m—)2UF
————PL EN SWi——Y Y ‘
R AM32101 Ritra 1 Cre
V § 10550 N\ 200kQ _|_ 33pF
1 NC FB Ll
Rirs
Ve 100kQ
< .IIPG GND III_

Figure 6-2. Typical Application Circuit for External Divider
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6.2. Setting the Output Voltage

The AM32101 can select the output voltage in two ways:

6.2.1. Internal Voltage Selection

The output voltage can be selected from a predefined set of internal voltage levels. This method does not require external feedback
components.
Available internal voltage options:
e 06V
0.9V
1.1V
1.8V
25V
3.3V

6.2.2. Voltage Selection
The Output Voltage can be selected with the help of the external resistor divider according to the equation below:

0.6 Ryrp
Rypp = ——— 28 3
LFB Vour — 0.6 (3)

Rurs - connected between Vgoyr and FB nodes. Typical value is 200kQ 1%
R.rs - connected between FB and GND nodes.
Please see Table 6.1. below for selection the typical output voltage values:

Table 6.1. Vour Selection. External Dividers

| Output Voltage (V) Rurs (KQ) Rura(kQ) Crr(pF)
1.0 200.0 301.0 33
1.2 200.0 200.0 33
15 200.0 133.0 33
1.8 200.0 100.0 33
2.5 200.0 63.2 33
33 200.0 44.2 33

6.3. Selecting the Inductor

Determining the inductance is a key aspect of designing a buck converter. The equation below is the most common way to calculate an
inductance:

Vour - (Vin =V,
L = Jour Vin = Vour) 4)
Vin * fow " AL
Al — is the inductor current ripple. The inductor current is chosen at approximately 30% of the maximum
load current.
fow — is the buck converter switching frequency

The peak current of the inductor, which affects its saturation, is also determined. The following equation shows how to calculate the peak
inductor current:

Al
Iipear = lovrmaxy + - (5)
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6.4. Selecting the Output Capacitor

The output capacitor plays a crucial role in reducing the output voltage ripple, ensuring the stability of the feedback loop, and minimizing
both overshoots and undershoots of the output voltage during load transients. To achieve the best performance, an output capacitor with
large capacitance and low ESR is recommended. For most applications, a ceramic capacitor with a value between 10puF and 22uF is
sufficient.

IMPORTANT: Always check the DC bias voltage curve for your output capacitors to ensure they will perform as expected across the
operating range.

6.5. Selecting Input Capacitor

The input capacitor minimizes input voltage ripple, suppresses input voltage spikes, and provides a stable system rail for the device.
Use low ESR capacitors for the best performance. Ceramic capacitors with X5R or X7R dielectrics are highly recommended because of
their low ESR and small temperature coefficients. Generally, 10uF or 22uF input capacitors are sufficient for most applications.
Additionally, larger sizes result in higher parasitic inductance, which has a negative impact, but they offer improvements in electrical
parameters such as capacitance and voltage rating.

6.6. Selecting Feed Forward Capacitor

A common method to improve the stability and bandwidth of a power supply is to use a feedforward capacitor, which is a capacitor placed
across the high-side feedback resistor.

6.7. Recommended Component Selection

Table 6.2. Recommended Component Selection for Voyrs

‘ Output Voltage (V) Rurs (kQ) Rire(kQ) Cw (KF) Cour (MF) L (nH) Crr (pF)
0.6 200 - 22 22 470 33
0.9 200 400 22 22 470 33
1.1 200 240 22 22 470 33
1.8 200 100 22 22 470 33
25 200 63.2 22 22 470 33
3.3 200 44 .4 22 22 470 33

Note 13. Resistor Accuracy: The feedback resistors should be chosen with a minimum accuracy of 1%.

Note 14. Choose the input and output capacitors with a voltage rating that is 20% higher than the maximum Vv and Vour voltage values.
The capacitor size and temperature coefficient depend on the application and should be selected accordingly.

Note 15. If the internal voltage divider is selected, the FB pin should be left floating.

Table 6.3. List of Components

‘ Reference Description Manufacturer

IC AM32101 Atlas Magnetics
L 74479275147 Wirth Elektronik

Cini 885012105020 Warth Elektronik

Cinz 885012205018 Warth Elektronik

Cour 885012107011 Warth Elektronik
Crr 885012005010 Warth Elektronik

Rurs Depending on Vour Yageo

Rire Depending on Vour Yageo

Rprg 100kQ Yageo

©Atlas Magnetics

AM32101-DS, Rev.004

Page 31 of 42



\ AM32101

DC/DC
2.4V 7O 5.5V INPUT, PROGRAMMABLE 1A BUCK CONVERTER

7. Recommended PCB Layout

7.1. Layout Guidelines

An efficient PCB layout of the switching power supplies is critical for stable operation. For the high-frequency switching converter, a poor
layout design can result in poor line or load regulation and stability issues

Place the input capacitors as closely across Viy and GND as possible. This is the most crucial placement of the components.
Place the output capacitors as closely across Voyr and GND as possible.

Place the feedback components as close to FB as possible.

If using four or more layers, use at least the 2nd and 3rd layers as GND to maximize thermal performance and reduce EMI.
Use multiple vias to link the internal PGND planes with the PGND plane on the top layer

oD~

7.2. Layout Example

‘N .
NC
[§J LT @
VIN| 1) 16 [EN | o]
: — AM32101
GND| 2 (5 |FB — GND| 2
\‘3'; 4
‘sw VouT L L]
B —
® I ®
® |

Figure 7-1. With an External Divider Figure 7-2. With an Internal Divider

. LEGEND
Resistor Capacitors Inductor
0402 0402 0603 1008
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7.3. Layout Stack-Up Proposal

A well-designed PCB layer stack-up is critical for DC-DC converters. It ensures low impedance power and ground paths, minimizes EMI,
improves thermal performance, and supports reliable high-frequency switching operation. Proper stack-up design directly impacts
efficiency, noise performance, and overall system stability. Please check our proposal below:

( Only GND )
( Only GND )
Figure 7-3. Layer stack-up of a four-layer board (Better for Figure 7-4. Layer stack-up of a two-layer board

EMI performance)
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8. Package Top Marking System Definition

(Top View)
| NN - Identification Code
) R - Project Revision
: D - Die Version

k L - Wafer Lot ID
T o ] R 1 A-Assembly site ID

L Y - Assembly Year
7 W - Assembly Week

A
o [ W
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9. Package Drawing and Dimensions

/\

Pin#1 Index Area A Fle=le]

7 ;:m

(@)

&

l’:

A |

Al
A2

Table 9.1. Package Drawing and Dimensions

A 0.500 0.550 0.600 L 0.260 0.310 0.360
A1 -0.005 — 0.030 b 0.220 0.270 0.320
A2 0.140 0.165 0.190 e — 0.500 —
D 1.750 1.800 1.850 aaa — 0.050 —
E 1.750 1.800 1.850 ccc — 0.050 —
All Dimensions in mm
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10. Tape and Reel Specifications

Table 10.1. Tape and Reel Specifications

Nominal Max Units Leader (min) Trailer (min)
Package Package 7R Lere
Typeg Sizeg Hub Size, Len Width,
¢ per per mm Length, mm
mm Reel Box Pockets gth, Pockets mm
mm

TQFN Error!
Unknown 1.8x
document 8 1.8x 3000 | 3000 | 178/55 130 520 130 520 8 4
property 055
name.L 0.5P ’
FC

Table 10.2. Carrier Tape Drawing and Dimensions

Package Type
QFN1818-8 2.00 2.00 0.75 4.00 4.00 2.00 0.20 1.75 3.50 1.50 0.80 8.00

/

] | l
O+ G- e
RERERREER I

B BB R
I | \iii%

/ o1 \e /

NOTE:
l.material: PC
2. 10 sprocket hole pitch cumulative tolerance +-0.2;
3. camber not to exceed Imm in 250mm;
4.all dimension should met the requirements of EIA-481-D
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11. Recommended Land Pattern

2100

465 _ 280 _
(8X) (6X)

500

2100

‘-‘

Figure 11-1. Recommended Land Pattern (Top View). Unit: ym
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12. Mechanical Data

Moisture Sensitivity: Level 1 per J-STD-020
Weight: 0.005008 grams (Approximate)
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13. Recommended Reflow Soldering Profile

Please see IPC/JEDEC J-STD-020: latest revision for reflow profile based on package volume of 0.504 mm? (nominal). More information
can be found at www.jedec.org.
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14. Revision History

Table 14.1. Revision History

‘ Date Version Changes
3/26/2025 Rev.001 e |Initial release
7/23/2025 Rev.002 e Update POD dimension values

e Updated Features
e Updated 2. Ordering Information

e Fixed 3. Electrical Specifications
- Added info about 3.2. Thermal Resistance

e Updated 4. Typical Characteristics
- Added 4.2. Typical Performance Characteristics

e Updated 5. Functional Description
- Change style in 5.1.2. PFM Mode and 5.1.3. PWM Mode
- Added description in 5.1.2.1. Sleep Mode
- Added description in 5.1.2.2. Ultrasonic Mode

- Updated description in 5.2. Enable (EN)
02/13/2026 Rev.003 - Added description in 5.4. Soft-Start Time (SST)

- Updated 5.9. Protection Mechanisms
=  Improved description in 5.9.3. Current Limit

e Updated 6. Application Information
- Improved 6.1. Typical Application

Added information to 9. Package Top Marking System Definition
Updated 10. Package Drawing and Dimensions

Added information to 11. Tape and Reel Specifications

Added section 13. Mechanical Data

Added information to 15. Recommended Reflow Soldering Profile
Added information to 16. Worldwide Sales and Customer Support
Updated 17. Legal Statement

Updated Features

Updated 3.4. Electrical Characteristics

Added information to 4.2.10. Hiccup-Mode

Updated Table 10.1. in 10. Package Drawing and Dimensions

03/02/2026 Rev.004
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Atlas Magnetics has established a vast network of offices, partners, distributors, and manufacturer's representatives. Feel free to

contact any of the listed contacts to get in touch with us.

WEB support:
atlasmagnetics.com/contact

AM direct contacts:
Americas:
alexr@atlasmagnetics.com

EMEA:

EPS Global

epsglobal.com
atlas@epsglobal.com

Taiwan, China, Southeast Asia:

Alltek

alltek.com
yvonnetsai@alltek.com

Cedar Technologies

cedartech.co.uk
info@cedartech.co.uk

Westmark Electronics

westmarkco.com
sales@westmarkco.com

MRB

mrbsales.net
info@mrbsales.net

Taiwan, China, South Eastern Asia:
ycchang@atlasmagnetics.com

EMEA:

Dmytro.Ulianov@atlasmagnetics.com

Distributors:

DUBLIN, IRELAND (HQ)

Unit 17 Kinsealy Business Park,

Kinsealy, Co. Dublin
Ireland
Phone: +353 1 8038918

TIMISOARA, ROMANIA
Calea Torontalului DN 6, km 6,
PITT parcela C1 Timisoara
Timisoara, Romania

Phone: +40 256 22 33 07

Taipei, Taiwan

DARMSTADT, GERMANY
Rheinstrasse 41, 64283
Darmstadt, Germany
Phone: +49 6151 501 2454

READING, UNITED KINGDOM
14A Church Street, aversham
Reading, RG4 8AU

United Kingdom

Phone: +44 (0)20 3008 9709

9F, No.360, Ruei Guang Rd., Neihu, Taipei, Taiwan 114, R.O.C.

E-mail: yvonnetsai@alltek.com
Phone: +886 226275859 # 141

Sales representatives:

United Kingdom:

Paul Richardson

Email: paul@cedartech.co.uk
Tel: +44 7747 865040

Sean Lynch

Email: sean@cedartech.co.uk
Tel: +44 7775 923518

Norway:

Brian Marcher

Email: brian@cedartech.dk
Tel: +45 30527018

Washington Office - HQ:

1750 - 112th Avenue NE Suite
C225 Bellevue, WA 98004
Phone: 425-454-1944
Territories: Washington,
Northern Idaho, Alaska,
Montana

MRB Sales, Inc.

Sweden:

Michel Olsson

Email: Michel@cedartech.se
Tel: +46 70 026 2330

Bo Molander

Email: Bo@cedartech.se
Tel: +46 73 708 3570

Poland:

Piotr Wloczewski

Email: piotr@cedartech.pl
Tel: +48 605 308 216

Oregon Office:

8705 SW Nimbus Ave., Suite
320 Beaverton, OR 97008
Phone (503) 641-8780
Territories: Oregon, Southern
Idaho, SW Washington
(Vancouver, WA)

16801 Addison Road Suite 375, Addison, Texas 75001

972-250-2900 (Main)
972-250-2905 (FAX)

BRNO, CZECH REPUBLIC
Electronic Product Services
Czech, s.r.o.

Technology Park, Building B2
Podnikatelska 2902/4

612 00 Brno, Czech Republic
Phone: +420 541 215 126

WARSAW, POLAND

Ul. Polna 48/31

00-644, Warszawa
Poland

Phone: +48 22 825 10 92

Finland and Baltics:

Mika Rakkolainen

Email: mika@cedartech.co.uk
Tel: +358 503308400

Denmark:

Morten Maller

Email: morten@cedartech.dk
Tel: +45 53600898

British Columbia Office:
5-7488 Mulberry Place
Burnaby, BC Canada V3N 5B4
Phone: (778) 929-2858
Territories: British Columbia,
Alberta, Manitoba, &
Saskatchewan

Territories: Texas, Oklahoma, Louisiana, Arkansas, Kansas, Country of Mexico
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16. Legal Statement

1. ATLAS MAGNETICS (AM) AND ITS SUBSIDIARIES MAKE NO WARRANTY OF ANY KIND, EXPRESS OR IMPLIED, WITH
REGARDS TO ANY INFORMATION CONTAINED IN THIS DOCUMENT, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS (AND THEIR EQUIVALENTS UNDER THE LAWS OF ANY JURISDICTION).

2. The Information contained herein is for informational purpose only and is provided only to illustrate the operation of AM’s products
described herein and application examples. AM does not assume any liability arising out of the application or use of this document or any
product described herein. This document is intended for skilled and technically trained engineering customers and users who design with
AM'’s products. AM’s products may be used to facilitate safety-related applications; however, in all instances customers and users are
responsible for (a) selecting the appropriate AM products for their applications, (b) evaluating the suitability of AM’s products for their
intended applications, (c) ensuring their applications, which incorporate AM’s products, comply the applicable legal and regulatory
requirements as well as safety and functional-safety related standards, and (d) ensuring they design with appropriate safeguards
(including testing, validation, quality control techniques, redundancy, malfunction prevention, and appropriate treatment for aging
degradation) to minimize the risks associated with their applications.

3. AM assumes no liability for any application-related information, support, assistance or feedback that may be provided by AM from time
to time. Any customer or user of this document or products described herein will assume all risks and liabilities associated with such use,
and will hold AM and all companies whose products are represented herein or on AM’s websites, harmless against all damages and
liabilities.

4. Products described herein may be covered by one or more United States, international or foreign patents and pending patent
applications. Product names and markings noted herein may also be covered by one or more United States, international or foreign
trademarks and trademark applications. AM does not convey any license under any of its intellectual property rights or the rights of any
third parties (including third parties whose products and services may be described in this document or on AM’s website) under this
document.

5. AM does not warrant or accept any liability whatsoever in respect of any products purchased through unauthorized sales channel.

6. AM’s products and technology may not be used for or incorporated into any products or systems whose manufacture, use or sale is
prohibited under any applicable laws and regulations. Should customers or users use AM’s products in contravention of any applicable
laws or regulations, or for any unintended or unauthorized application, customers and users will (a) be solely responsible for any damages,
losses or penalties arising in connection therewith or as a result thereof, and (b) indemnify and hold AM and its representatives and
agents harmless against any and all claims, damages, expenses, and attorney fees arising out of, directly or indirectly, any claim relating
to any noncompliance with the applicable laws and regulations, as well as any unintended or unauthorized application.

7. While efforts have been made to ensure the information contained in this document is accurate, complete and current, it may contain
technical inaccuracies, omissions and typographical errors. AM does not warrant that information contained in this document is error-free
and AM is under no obligation to update or otherwise correct this information. Notwithstanding the foregoing, AM reserves the right to
make modifications, enhancements, improvements, corrections or other changes without further notice to this document and any product
described herein. This document is written in English but may be translated into multiple languages for reference. Only the English version
of this document is the final and determinative format released by AM.

8. Any unauthorized copying, modification, distribution, transmission, display or other use of this document (or any portion hereof) is
prohibited. AM assumes no responsibility for any losses incurred by the customers or users or any third parties arising from any such
unauthorized use.

9. This Notice may be periodically updated.

10. THIRD-PARTY PRODUCTS DISCLAIMER

ATLAS MAGNETICS MAY REFERENCE THIRD-PARTY COMPONENTS FOR CONVENIENCE. ATLAS MAGNETICS DOES NOT

GUARANTEE THE PERFORMANCE, COMPATIBILITY, OR SUITABILITY OF THESE COMPONENTS. CUSTOMERS ARE
RESPONSIBLE FOR VALIDATING ALL THIRD-PARTY COMPONENTS USED IN THEIR APPLICATIONS.

The Atlas Magnetics logo is a trademark of Atlas Magnetics Co in the United States and other countries. All other trademarks are the
property of their respective owners.

© 2026 Atlas Magnetics Co. All Rights Reserved.

www.atlasmagnetics.com
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