APV?%%%I Thin-Film Power Inductors

AFL-SA Series

B FEATURES 434F

® Use magnetic materials with high saturation magnetic flux
density to achieve good DC superposition characteristics in
power circuits.
ERBMEBEESNHEERE, THBEERTRIFERESHY
@ Achieve universality and stability of pad layout with SMD
product shape and terminal structure.
R RER R FEE, KRG EEAYMIREY
@® Use closed magnetic circuit structure to control the minimum

magnetic flux loss.
RAFGHEEN, BRI EERRE
@® Operating Temp : -40°C~+125C(Including self heating)

TEREEE:-40°C~+125°C(BIEE B REE LF)
B APPLICATIONS Hig

@® Smart phones, tablets, SSD, DVC, DSC, VC, wristbands, watches, power modules, etc.
HEEFH. FHR. SSD, DVC, DSC. VR, Fif, F&k. HBEEHRSE

B PART NUMBERING f=mRAIE

AFL 252010 - 2R2 M S A
@® @ ® @ ® ©)
@ Series Name ® Inductance
- Code . .
AFL Thin-Film Power Inductors (example) Nominal inductance [pH]
R24 0.24
@ External Dimensions [LxWxT mm] 2R2 2.2
201610 2.0x1.6x1.0 4R7 4.7
252010 2.5x2.0x1.0
252012 2.5x2.0x1.2 @ Inductance Tolerance
322510 3.2x2.5x1.2 M | +20%
&) Feature Type @ Type of Electrode
S A | Five-Sided Electrode
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Thin-Film Power Inductors
AFL-SA Series

B DIMENSIONS & RECOMMENDED LAND PATTERN R REFIERE

| —A | _
2 = L 3
a b a
Recommended Land Pattern
Unit: mm
Series A B C max. D a Typ. b Typ. c Typ.
AFL201610 2.0+0.2 1.6+0.2 1.0 0.5+£0.3 0.6 1.2 1.8
AFL252010 2.5+0.2 2.0+0.2 1.2 0.6+0.3 0.7 1.5 2.0
AFL252012 2.5£0.2 | 2.0+0.2 1.2 0.6+0.3 0.7 1.5 2.0
AFL322510 3.2+0.2 2.5+0.2 1.2 0.6+0.2 0.95 1.65 2.8
B ELECTRICAL CHARACTERISTICS 45tifgs
@® AFL201610 Series
DC Heat Rating Saturation
Part Number e LRI Inductance Resistance Current Current
@1MHz1v | Toernce | v | Typ. | Max. | Typ. | Max. | Typ.
Units pH - mQ A A
Symbol L - DCR Irms Isat
AFL201610-R24MSA 0.24 +20% 18 15 5 5.4 6 6.5
AFL201610-R33MSA 0.33 +20% 21 18 4.6 5 5.6 6.1
AFL201610-R47MSA 0.47 +20% 25 22 4.3 4.7 5 5.5
AFL201610-1ROMSA 1 +20% 55 48 3.4 3.8 4 4.4
AFL201610-2R2MSA 2.2 +20% 120 109 2.3 2.5 2.1 2.3
@ AFL252010 Series
DC Heat Rating Saturation
ParNlber Inductance Inductance Resistance Current Current
@1MHz,1v | o€ | v | Typ. | Max. | Typ. | Max. | Typ.
Units uH - mQ A A
Symbol L - DCR Irms Isat
AFL252010-R24MSA 0.24 +20% 15 12 6.1 6.6 7.3 7.9
AFL252010-R33MSA 0.33 +20% 18 15 5.5 6 6.6 7.2
AFL252010-R47MSA 0.47 +20% 22 18 5 5.4 6 6.5
AFL252010-1ROMSA 1 +20% 44 37 4.3 4.5 4.9
AFL252010-2R2MSA 2.2 +20% 110 96 2.4 2.6 2.6 2.8
AFL252010-3R3MSA 3.3 +20% 156 130 1.9 2.1 2.1 2.4
AFL252010-4R7MSA 4.7 +20% 210 175 1.6 1.8 1.8 2

Specifications subject to change without notice. Please check our website for latest information.
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Thin-Film Power Inductors
AFL-SA Series

[ ELECTRICAL CHARACTERISTICS 4%iinigsE

@® AFL252012 Series

D H Ratin ration
Part Number Inductance Inductance Resist(.:ance e(?L‘l:rr:l:t ? S?:Efr:etn?
@1MHz1v | Toernce | v | Typ. | Max. | Typ. | Max. | Typ.

Units pH - mQ A A

Symbol L = DCR Irms Isat
AFL252012-R82MSA 0.82 +20% 35 | 29 | 42 | 46 | 48 | 5.2
AFL252012-1ROMSA 1 +20% 44 | 37 4 43 | 45 | 4.9
AFL252012-1R5MSA 1.5 +20% 62 | 51 | 2.9 | 3.3 | 3.6 4
AFL252012-2R2MSA 2.2 +20% 110 | 96 | 2.4 | 26 | 2.6 | 2.8
AFL252012-3R3MSA 3.3 +20% 134 | 112 | 1.9 | 2.2 | 2.1 | 2.3
AFL252012-4R7MSA 4.7 +20% 210 | 175 | 1.6 | 1.8 | 1.8 2

@ AFL322510 Series

Part Number Inductance | Inductance Resigtcance HethlrF::':Lng S?:tl.lfrrritr:?n
@IMHZ1v | oerance Mk | Typ. | Max. | Typ. | Max. | Typ.

Units puH - mQ A A

Symbol L - DCR Irms Isat
AFL322510-1ROMSA 1 +20% 40 | 34 | 3.7 | 4 6 | 65

@ Test Condition:1MHz, 1.0Vrms, referenced to 25 ‘C ambient.

@® Rated Current: Isat or Itemp, whichever is smaller.

® Isat: the current (A) that will cause the L value to drop 30%.

@® Irms: the current (A) that will cause a temperature rise of 40°C.
@® Maximum rated voltage :DC 20 V.

B CHARACTERISTICS(REFERENCE) #HFfiZ

@® AFL201610 Series
# L Frequency Characteristics

Ls vs. FREQUENCY CHARACTERISTICS

10.000

1.000 \
!
i

R24
—R33
R47
1RO
2R2

0.100
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APV%%??& Thin-Film Power Inductors
AFL-SA Series

B CHARACTERISTICS(REFERENCE) #iFhEk

@® AFL201610 Series
4 Inductor DC Superposition Characteristics

Inductance VS DC Current

L(uH)
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@® AFL252010 Series
4 L Frequency Characteristics

—— R24
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e R4T

1RO

- i
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Thin-Film Power Inductors

B CHARACTERISTICS(REFERENCE) $EfhZ:

@® AFL252010 Series
4 Inductor DC Superposition Characteristics

AFL-SA Series

Inductance VS DC Current

38 Currentﬁ]
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@ AFL252012 Series
4 L Frequency Characteristics

LDHJD}C{J!] Ls vs. FREQUENCY CHARACTERISTICS
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Thin-Film Power Inductors

B CHARACTERISTICS(REFERENCE) $EfhZ:

@ AFL252012 Series
4 Inductor DC Superposition Characteristics

AFL-SA Series

Inductance VS DC Current
L(uH)
5,00
R82
4.00 1RO
2R2
3.00 —— 4R7
— 3R3
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0.00
0 1 3 4 5 6 7
DC Current[A]
AT(°0) Temperrature VS DC Current
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DC Current[A]
@® AFL322510 Series
4 L Frequency Characteristics
— Ls vs. FREQUENCY CHARACTERISTICS
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Thin-Film Power Inductors

B CHARACTERISTICS(REFERENCE) $EfhZ:

@® AFL322510 Series
¢ Inductor DC Superposition Characteristics

AFL-SA Series

L(uH) Inductance VS DC Current
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B RELIABILITY TEST aJ&nid

Thin-Film Power Inductors

AFL-SA Series

Project Experimental standard Judgment conditions
Solder . o . More than 95% of the
attachment Dipped in tin 245°C+5°C, products placed in the tank | surface must be covered

- for 2+0.5sec. by tin without detachment
experiment
No abnormal appearance.
Put the product to be verified on the substrate and
solder
Mechanical | Vibration frequency: 10Hz to 2000Hz to 10Hz, Eg zggﬁrgﬁrih?tpgfzgi'xe
vibration 20min/cycle circuit occurred
experiment Acceleration or amplitude*1: 10G or 1.5mmP-P,12 | ALJL | = 100'/
0.
cycle* XYZ
each, total 36.
SP;lltdl;I:e product to be verified on the substrate and No abnormal appearance
Mechanical . . No open circuit or short
Maximum acceleration 980m/S2 T
shock - : - - circuit occurred.
experiment Sine ha.lf-wa\..re pulse with an qctlop time of 6msec I AL/L | = 10%.
Add 3 times in each of the 6 directions, a total of 18
times.
High Placed at 85+2°C No abnorn_‘nal appearance
temperature SOOhri.lzhr through rated current o I\!o open circuit or short
operation Placed in room temperature and humidity for 1hr circuit occurred.
before testing. | AL/L | = 10%.
The following table is for 1 cycle, after 500 cycles are
completed. Measured after placing in room
temperature and humidity for 1 hour.
Temperature Time
Thermal 1 40430 30 mi No abnormal appearance
shock - min. No open circuit or short
experiment 2 room temperature Within 1min circuit occurred.
| AL/L | = 10%.
3 125+2°C 30 min.
4 room temperature Within 1min
High 125+2°C under the condition of room humidity No abnorn_wal appearance
temperature 500hr+12hr N_o open circuit or short
storage Placed in room temperature and humidity for 1h circuit occurred.
before testing. | AL/L | = 10%.
Low Stored at -40+2°C No abnormal appearance
temperature 500h£12h I\!o open circuit or short
storage Placed in room temperature and humidity for 1hr post- | circuit occurred.
test | AL/L | = 10%.
tem:e?gture 85+2°C 85%RH No abnormal .appearance
and high 500hr+12hr No open circuit or short
humidi Placed in room temperature and humidity for 1hr circuit occurred.
umidity - — 1m0
storage before testing [ AL/L | = 10%.

Specifications subject to change without notice. Please check our website for latest information. Revised 2025-10-16
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APV?%%%I Thin-Film Power Inductors

AFL-SA Series

B RELIABILITY TEST aJ&nid

Project Experimental standard Judgment conditions

Put the sample on the substrate to solder, apply
pressure in the

direction of the arrow until the amount of bending
becomes about

3mm, hold for 30 seconds
No abnormal appearance

Substrate 2] No open circuit or short
bending 'i' k4 circuit occurred.
( ) 10 g | AL/L | = 10%.
C) = é R340 \g-/
4542 4542 R5

Apply 0.5mm/sec on the side of the sample using a
specified pressure jig (see Figure 1).

The tip of the fixture that is in contact with the sample
should be centered on the sample surface.

Apply a force parallel to the substrate (shear force) to
observe the adhesion of the glass epoxy substrate to
the product.

Electrode
>10N

strength

Substrate reflow 3 times

*C
. Peak temperature
Pre'ha?‘ﬂ'"g 260£3°C, 10sec max
230 ..___?_’_“.‘E-_{f_e_&\./—\ ________ No abnormal appearance
Reflow ot \ No open circuit or short
soldering test Slow cooli circuit occurred.
S | AL/L | = 10%.

120sec 30sec
Soaking temperature Working temperature

Specifications subject to change without notice. Please check our website for latest information. APV Revised 2025-10-16
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Thin-Film Power Inductors

AFL-SA Series

I RECOMMENDED SOLDERING TECHNOLOGIES 8T 23X

10 seconds
Tp
_—
260% MaxRamp Up Rate=3T/s —Te-ST
R Rote=6T
o170 Mox.Romp Down Rate=6T/s :
f
60~150seconds
200T
v
¢
3
- 150T
¢
% Ts
s 60~120seconds
e Tine 25T to peok
Time —>
B Package Style B1ZEHT,
@ Roll size ® Tape size
¢ AFL201610
0.2520.05 &LK ﬂkzﬁr .‘M_.Eﬁ
L o o TR B
[ g
= - el L VAl [eew] \ Gty
é Dimansions in mm
||| _Si Type A0 KO K
AFL201610 1.95 2.35 1.15
B4t & AFL252010~AFL322510
013:0.2 14.4max
_:_02110 8 === el 3| 8
- 0180+2.0 - Dimensions in mm Al N ng5“2231—])5 M—_sﬁ
O -
AN Coal | ‘_w;ml C"ﬂr
@ Packing Quantity Dimsasions n o
Type Reel Type AD KO t
AFL252010 3000/PCS AFL252010 2.39+0.1 1.15+£0.1 0.22+0.05
AFL252012 3000/PCS AFL252012 2.50+0.1 1.25+0.1 0.22+0.05
AFL252010 3000/PCS AFL322510 2.80+£0.1 1.15%£0.1 0.22+0.05
AFL322510 3000/PCS
160min Taping 200min
e 0O W W0 Oeeee[] [ I ]
Drawing direction ‘&J

Specifications subject to change without notice. Please check our website for latest information.
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B PRECAUTIONS ON USE {#FT=5E1R

Thin-Film Power Inductors
AFL-SA Series

1.The storage period is less than 12 months. Be sure to follow the storage conditions (temperature: 5 ~
40°C; humidity 20 ~ 75%RH or less). If the storage period elapses, the soldering of the terminal
electrodes may deteriorate.

2.Do not use and store in gas corrosive environments (salt, acid, alkali, etc.).

3.Before soldering, be sure to preheat components.
The preheating temperature should be set so that the difference between soldering temperature and
chip temperature does not exceed 150°C.

4.Soldering corrections after mounting should be within the conditions determined in the specification.
Excessive heating may result in short circuit, performance degradation, or shortened lifespan.

5.When embedding a printed circuit board where a chip is mounted to a set, be sure that residual stress
is not given to the chip due to the overall distortion of the printed circuit board and partial distortion
such as at screw tightening portions.

6.Self-heating (temperature increase) occurs when the power is turned ON, so the tolerance should be
sufficient for the set thermal design.

7.Carefully lay out the coil for the circuit board design of the non-magnetic shield type. A malfunction
may occur due to magnetic interference.

8.Use a wrist band to discharge static electricity in your body through the grounding wire.
9.Do not expose the products to magnets or magnetic fields.
10.Do not use for a purpose outside of the range specified in the product specification.

11.The products listed in this catalog are intended for use in general electronic equipment (AV
equipment, telecommunication equipment, home appliances, entertainment equipment, computer
equipment, personal equipment, office equipment, measuring equipment, industrial robots), and under a
normal operation and use condition. The products are not designed or warranted to meet the
requirements of the applications listed below, of which the performance and/or quality require a more
stringent level of safety or reliability, or of which the failure, malfunction or trouble could cause serious
damage to society, person or property.

If you intend to use the products in the applications or if you have special requirements exceeding the
range or conditions set forth in the catalog, please contact us.

(1) Aviation and aerospace equipment.

(2) Transportation equipment (cars, trains, ships, etc.)
(3) Medical equipment.

(4) Power-generation control equipment.

(5) Atomic energy-related equipment.

(6) Submarine equipment.

(7) Vehicle control equipment.

(8) Highly public information processing equipment.
(9) Military equipment.

(10) Electric heating supplies, combustion equipment.
(11) Disaster prevention and anti-theft equipment.
(12) Safety equipment.

(13) Other applications that are not considered general-purpose applications.
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