/' /

/') / / // Multilayer Chip Power Inductor — DMPH Series
& Operating Temp. : -40°C~+85C

FEATURES
e Higher DC bias current and lower DC resistance due to trench technology

e Low profile and thin thickness

e Monolithic structure for high reliability

e Excellent solderability and high heat resistance
e No cross coupling due to magnetic shield
APPLICATIONS

® DC-DC converter circuits for mobile phones, wearable devices, DVCs, HDDs, etc.

PRODUCT IDENTIFICATION

DMPH 2012  UF
@ @ ®
@ 7= &4 Product Symbol

@ 7= L) Dimensions (I 3)

@ FAFEMLY Material Code CERAAR K} F;UF %5)

@ H1JE R Inductance Value (2R2: 2.2uH)

® ARFAZ Inductance Tolerance (K:£10%; M:+20%; N:+30%)

® BH (B: %, T: #43%%) Packaging Style (B:; Bulk; T: Tape & Reel)
@ HfARiH Lead Free

2R2
@

Q [&q

M T
® ©®

SHAPE AND DIMENSIONS

Type Dimensions (mm) [inch]

iy

L

W

=

al, a2

1608 [0603]

1.60+0.15 [0.063+0.006]

0.80+0.15 [0.031+0.006]

0.80+0.15 [0.031+0.006]

0.30+0.20 [0.012+0.008]

2012 [0805]

2.00+0.20 [0.079+0.008]

1.25+0.20 [0.049+0.008]

0.80+0.20 [0.031+0.008]

0.50+0.30 [0.02+0.012]

2016[0806]

2.00+0.20 [0.079+0.008]

1.60+0.20 [0.063+0.008]

0.80+0.20[0.031+0.008]

0.50+0.30 [0.02+0.012]

2520[1008]

2.50+0.20[0.098+0.008]

2.00+0.20[0.079+0.008]

0.85+0.15[0.03+0.006]

0.50+0.30[0.02+0.012]

3216 [1206]

3.20+0.20 [0.126+0.008]

1.60+0.20 [0.063+0.008]

1.10+0.30 [0.043+0.012]

0.50+0.30 [0.02+0.012]

3225[1210]

3.20£0.20[0.126+0.008]

2.50+0.20[0.098+0.008]

1.25£0.20[0.049+0.008]

0.70+0.30[0.028+0.012]
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SPECIFICATION

DMPH 1608 (0603) Series

bart No. L (uH) LTest Freq. SRF(MHz) RDC(Q) Ir(mAY/max
+20% (MH2) /min +30%
DMPH1608F1R0C] 1.0 1 125 0.18 1000
DMPH1608F1R50] 15 1 109 0.22 800
DMPH1608F2R20] 2.2 1 90 0.30 700
DMPH1608F3R30] 33 1 70 0.40 600
DMPH1608F4R7C] 4.7 1 50 0.50 500
DMPH1608F6R8] 6.8 L 40 0.53 400
DMPH1608F100(] 10.0 1 33 0.55 400
DMPH1608F1500] 15.0 L 20 0.9 220
DMPH1608F220C] 22.0 1 15 1.0 200
DMPH1608C1R0C] 1.0 1 125 0.30 600
DMPH1608C1R5] 15 1 109 0.35 550
DMPH1608C2R20] 2.2 1 90 0.45 500
DMPH1608C3R3] 33 1 70 0.65 400
DMPH1608C4R7C] 47 1 50 1.0 300
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SPECIFICATION

DMPH 2012 (0805) Series

L (uH) LTest Freq. SRF(MHz) RDC(Q)
Part No. i Ir(mA)/max
+20% (MHz) /min +30%
DMPH2012F1R0C] 1.0 1 75 015 1400
DMPH2012F1R50] 15 1 60 016 1300
DMPH2012F2R20] 2.2 1 50 0.2 1200
DMPH2012F3R30] 3.3 1 41 022 1100
DMPH2012F4R70] 4.7 1 35 0.25 1000
DMPH2012F6R&] 6.8 1 29 027 550
DMPH2012F1000] 10.0 1 24 032 500
DMPH2012F1500] 15.0 1 19 05 400
DMPH2012F2200] 22.0 1 18 0.7 300
DMPH2012C1R0C] 1.0 1 75 018 1000
DMPH2012C1R50] 1.5 1 60 0.19 900
DMPH2012C2R20] 2.2 1 50 0.22 800
DMPH2012C3R30] 3.3 1 41 0.25 600
DMPH2012C4R70] 4.7 1 35 0.35 500
DMPH2012U1R0C] 1.0 1 60 02 1400
DMPH2012U1R50] 1.5 1 50 0.25 1300
DMPH2012U2R20] 2.2 1 40 03 1200
DMPH2012U3R30] 3.3 1 30 0.4 1100
DMPH2012U4R70] 47 1 20 05 1000




SPECIFICATION

DMPH 2016 (0806) Series

bart No. L (uH) LTest Freqg. SRF(MHZ) RDC(Q) Ir(mA)max
+20% (MHz) /min +30%
DMPH2016F1R00] 1.0 1 60 011 1400
DMPH2016F1R50] 1.5 1 50 0.15 1200
DMPH2016F2R20] 2.2 1 40 0.20 1200
DMPH2016F3R30] 3.3 1 30 0.30 1200
DMPH2016F4R70] 47 1 20 035 1100
DMPH2016C1R0LI 1.0 1 60 0.10 1200
DMPH2016C1R50] 1.5 1 50 013 1000
DMPH2016C2R20] 2.2 1 40 015 900
DMPH2016C3R30] 3.3 1 30 0.20 800
DMPH2016C4R70] 47 1 20 0.30 700
DMPH2016U1R00] 1.0 1 55 018 1400
DMPH2016U1R50] 1.5 1 45 0.23 1200
DMPH2016U2R20] 2.2 1 35 0.28 1200
DMPH2016U3R3] 3.3 1 25 0.35 1200
DMPH2016U4R70] 4.7 1 15 0.45 1100
DMPH 2520 (1008) Series
L (uH) LTest Freq. SRF(MHz) RDC(Q)
Part No. ) Ir(mA)/max
+20% (MHz) /min +30%

DMPH2520F1R0 0 1.0 1 60 015 1600
DMPH2520F1R5 I 15 1 50 0.18 1500
DMPH2520F2R2 I 2.2 1 40 0.25 1300
DMPH2520F3R3 ] 3.3 1 30 0.30 1200
DMPH2520F4R7 O 47 1 20 032 1100
DMPH2520C1R0 0 1.0 1 60 0.11 1100
DMPH2520C1R5 [J 1.5 1 50 013 1000
DMPH2520C2R2 2.2 1 40 015 950
DMPH2520C3R3 0 3.3 1 30 018 900
DMPH2520C4R7 O 4.7 1 20 0.25 850
DMPH2520U1R0 0] 1.0 1 50 018 1700
DMPH2520U1R5 [J 1.5 1 40 0.20 1600
DMPH2520U2R2 [0 2.2 1 30 023 1500
DMPH2520U3R3 ] 3.3 1 25 0.30 1300
DMPH2520U4R7 O 47 1 15 035 1200




SPECIFICATION

DMPH 3216 (1206) Series

S, L (uH) LTest Freq. SRF(MHZ) RDC(Q) Ir(mA)max
+20% (MHz) /min +30%
DMPH3216F1R00] 1.0 1 90 0.10 1600
DMPH3216F1R50] 1.5 1 75 0.12 1500
DMPH3216F2R20] 2.2 1 58 015 1300
DMPH3216F3R30] 3.3 1 49 0.20 1200
DMPH3216F4R70] 47 1 41 032 980
DMPH3216F4R8] 6.8 1 34 0.41 830
DMPH3216F100 (1 10.0 1 28 0.50 670
DMPH3216C1R0C] 1.0 1 90 0.12 1400
DMPH3216C1R50] 1.5 1 75 015 1300
DMPH3216C2R20] 2.2 1 58 0.20 1200
DMPH3216C3R30] 3.3 1 49 0.25 1100
DMPH3216C4R70] 47 1 41 0.45 850
DMPH 3225 (1210) Series
EUYN L (uH) LTest Freq. SRF(MHZ) RDC(Q) Ir(mA)/max
+20% (MHz) /min +30%
DMPH3225F1R0] 1.0 1 90 0.08 1800
DMPH3225F1R5L] 1.5 1 80 0.10 1600
DMPH3225F2R2[] 2.2 1 58 015 1400
DMPH3225F3R30] 3.3 1 49 018 1300
DMPH3225F4R 7] 4.7 1 41 0.22 1000
DMPH3225 F6R8] 6.8 1 34 0.30 850
DMPH3225 F1000] 10.0 1 28 0.42 700
DMPH3225C1R00] 1.0 1 90 0.10 1600
DMPH3225C1R50] 1.5 1 80 012 1400
DMPH3225C2R2L] 2.2 1 58 0.18 1300
DMPH3225C3R30] 3.3 1 49 021 1200
DMPH3225C4R70] 4.7 1 41 0.30 900

£i: FEHER Rated Current
RPN REEE EFRRHE: ERREEEBT+40CHABETE; Rated current based on increasing

product temperature: Current when temperature of the product reaches +40°C



Inductance(uH)

TYPICAL ELECTRICAL CHARACTERISTICS

DMPH 1608F(0603) Series
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TYPICAL ELECTRICAL CHARACTERISTICS

DMPH 2016F(0806) Series
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TYPICAL ELECTRICAL CHARACTERISTICS

INDUCTANCE vs. FREQUENCY CHARACTERISTICS

DMPH2520U (1008) Series
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DMPH 3216F(1206) Series

INDUCTANCE vs. DC SUPERPOSITION CHARACTERISTICS
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3)37 R PR
Composition Material Supplier
) BEAMEL BRAA(NI-Cu-Zn &751)) H A
Base Material Ferrite (Ni-Cu-Zn series) Japan
) SESRZS R HA
Internal Conductor Ag Japan
3 i HEL ARG e HA
Terminal Electrode Ag Japan
. S FEL AN -9 ES
Terminal Electrode Ni-Sn USA

WAL A Testing Conditions

BRAESTARE, SWAELLT 24 T IHA <Unless otherwise specified>
B Temperature : Ordinary Temperature (5t0357C)
I Humidity : Ordinary Humidity (25 to 85% RH)

560 Wl 8 4 ST B 1] i <In case of doubt>

% Temperature :20+2°C

¥ Humidity : 60 to 75% RH
K 51 Atmospheric Pressure @ 86 to 106 kPa
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B S ek Electrical Performance
2 & Inductance;

¥k 1 A A& AE I, HUECE NAF A 45K 5o
Inductance; shall meet item 5 when measured on the condition of Table 1.

Table 1
I e % BHHTS AT HP4291 B Ath
Measuring Equipment Impedance analyzer HP4291 or equivalent
SRS WAk 5
Measuring Frequency (see item 5)
MEES
L 50mV
Measuring signal level

Hi L DC Resistance
%3 2 iy S AE I, B BN AR A 453K 5.
D.C Resistance shall meet item 5 when measured on the condition of Table 2.
Table 2

tlkaraty LCR il % HP4263A k1Lt
Measuring Equipment LCR Meter HP4263A or equivalent

#i9E H Rated current

IR*1.J T~ L AR A AR b A - A B UAE 5 e P A P AL L DGR (8 B2 30%I HL UL -
Rated current based on inductance variation: Current when inductance decreases by 30% of the initial
value due to direct current superimposed characteristics.
IR*2 LT/ il BT AR AR AR it il FEE LT3 30 +40 C I ) L JAt 1.
Rated current based on increasing product temperature: Current when temperature of the product
reaches +40°C
Table 4

e FLUR 5 Chromal302 FIi&EHL #5 Chroma3302
Measuring Equipment DC power Chroma 1302 and Adapter Chroma 3302

PLRAR LA Variance after Soldering

MRS (255°C IR 3.5 ) Ja, HUREARALER: 0. 001MH ~ 108H: +10%;
1OMH ~ 220MH: +20%.

Inductance change shall be within 0. 001#H ~ 10MH: £10%; 10HH ~ 2201H: +20% and when the inductor
is dipped into solder for 3.5 seconds which is 255°C.

Table 5

R/ HTAL HP4291 s fh; J4e)n
Impedance analyzer HP4291 or equivalent

M

Measuring Equipment

Solder furnace

10
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SR8 Reliable Performance

NO. | ItemJiH Specifications & Test Methods 5 /7¥2%
Solder- More than 90% of termination should be covered with | Solder Xi*#5: Sn %%’5]
1 - Temperature &35 J%: 255°C+5°C/-0°C
Ability new solder. Flux B3 rosin FA 7
LIPS Uity FEL A 5L 78 55 K 0 90% LA I Duration %23 5 d]: 3.54-0.5s
Leaching | More than 75% of termination Should be covered with | Solder ##5: Sn #L%
Temperature f£45 % : 270°C+2°C/-0°C
2 Resistance new solder. Flux Bh#7 71 rosin #27
it i F R AR 2 5 % 75% LA Duration %23 [#1): 104055
When the board curve to 2mm (0.079 inch)
R eIk 2mm I - e
, LS i
Size A(mm T e P Y T
Bending (mm) FAET - . E[J
No mechanical damage should be noticed 2012 1.0 e
3 Strength e t
AN LA UBR AR A5 -
iR —ar—— L
100
Applied specified pull strength in axial direction
FER i) AN
Size | A/mm | P/N 1.0(.038)
Body
No mechanical damage should be noticed 2012 1.4 9.8 b
4 Strength | Ghip
‘ AR | -
U 3 N
/] 4 T\
T T
Applied specified pull strength in axial
FER ) ARt
Terminal Size Pull Time
ermina Strength | (S)
e Strength The terminal and body should be no damage 2012 | 10N 5+1 /
Ui Sk 5 P i S FIVEEARAS N, W A58 4%

11
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NO. | Item B H Specifications #E3& Test Methods JU& A%
5 Drop Drop 10 times on a concrete floor from a height of 1m.
RS MR RE LT Im s H R, R 109K
Frequency 4% 10 to 55Hz
; Vibration Amplitude #R1fE: 1.52mm
P=ah Direction and time J5 [ J% I ] :
X, Y and Z directions for 2 hours each.
a. Test condition 4% 4%
Temp. #E/%: 60+2°C
o Humidity ¥ 5 : 90%~95%
Humidity . ‘
) Test time 1A% I [7]: 1000 h
8 resistance _
- b. Measurement method i 5 45 -
TR .
The component should be stabilized at normal
condition for 24 hours before test.
RIS H R IR PR (24220 /IS
a. Test condition {46 4%
i M A 5
1.No mechanical damage shall be noticed Applied rated current i I L
9 tem;-)erature 2. Inductance shall be within HLJEE ARk 5K: Test time LA I IF): ‘1000 h
resistance 11H ~ 4.70H: +5% b. Measurement method il & £1::
i v The component should be stabilized at normal condition
for 24 hours before test.
I W IR B R (24 22) NS
a. Test condition {4 4%
Temp. iR JE: -55+2°C
Low . . \
Test time 145 i [7]: 1000 h
temperature .
10 ' b. Measurement method Il & 41
resistance - »
) The component should be stabilized at normal condition
TR U
for 24 hours before test.
RIS 5 HR TIPSR (24 £2) /NN S E
a. Test condition {46 4%
1) Temp. & /%: -55°C, time H[8): 30£3min
2) Temp. i#JE: +125°C, time H[8): 30£3min
Thermal
100 cycles
11 shock b M t method Jil F 4 i
. Measurement method M & 551
el -
The component should be stabilized at normal
condition for 24 hours before test.
IG5 HR IR P RCE (2442) /NN JE
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8 54 Recommended Soldering Conditions

P R B W R A A
Product can be applied to flow and reflow soldering.
(1) #2551 Flux, Solder
O AEFHFAEIRER], S5 )& R 0.2wit% i s PR LB AR ) o
Use rosin-based flux. Don’t use highly acidic flux with halide content exceeding 0.2wt% (chlorine
conversion value).
@ 2B R
Use Sn solder.
(2) PRIESESAE Flow soldering conditions
@ A, 7 5 SRR B (iR 25 B KA RV 150°C,  JRHESE GV AT, 7= SRR A
U 52 2 T )it 72 B RS FuVERE Y 100°C o FIAAN AT AT RES ™ il R RS0, P E8U™ b i B T .
Pre-heating should be in such a way that the temperature difference between solder and product
surface is limited to 150°C max. Cooling into solvent after soldering also should be in such a way that
temperature difference is limited to 100°C max. Unwrought pre-heating may cause cracks on the

product, resulting in the deterioration of products quality.

@ PRkt 2k Standard soldering profile.

Preheat Soldering Natural Cooling
100 seconds max 10 seconds max
260°C [-----------~ _ o
P Pre-heating 150°C,1 minute min

150°C BRI BE Peak 260°C,10 seconds max

60 seconds max

(3) Ml 41 Reflow soldering conditions
Profile Feature Lead-Free Assembly

Average Ramp-Up Rate 3°C C/second max.

(Tsmaxto Tp)
Preheat
— Temperature Min (Tsmin) 150 C
— Temperature Max (Tsmax) 200 C
— Time ( tsmin to tsmax) 60-180 seconds

min to tsmax)
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Profile Feature

Lead-Free Assembly

Time maintained above:
— Temperature (TL)
— Time (tL)

217 C
60-150 seconds

Peak/Classification Temperature (Tp)
Peak/Classification Time (Tp)

260 C
3-4 seconds

Time within 5 °C of actual Peak
Temperature (tp)

20-40 seconds

Ramp-Down Rate

6°C/second max.

Time 25 °C to Peak Temperature

8 minutes max.

Note 1:  All temperatures refer to topside of the package, measured on the package body surface.

WRHERR R4 Standard soldering profile

il Bl o

—
©

_*
-

Critical Zone
T toTp

Temperature —>
LS

Preheat

25

<« t 25°C to Peak >.

Time =

(4) F 1R T Reworking with soldering iron
AT RS R AT T LRI, BUR S A 200 A% 38 5F

The following conditions must be strictly followed when using a solde

ring iron.
T Pre-heating 150°C, 1 minute
IR BE Tip temperature 350°C max
i Th# Soldering iron output 80w max
M4k k2R T End of soldering iron ¢ 1mm max
83N E] Soldering time 3 seconds max

13
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9 ¥E¥ESLA Cleaning Conditions

PG IR R A BT 45
Products shall be cleaned on the following conditions.
(1) FEVERE B AT 60°C . 2 SUILHIZR ARG IS 1 7, T8 B ANk 40°C)H
Cleaning temperature shall be limited to 60°C max.(40°C max for fluoride and alcohol type cleaner.)
@) N T G ENRI 2 BRI b e e d P BIICIRIN G, (EMEAT P Uy, N A LA
FAt
Ultrasonic cleaning shall comply with the following conditions with avoiding the resonance
phenomenon at the mounted products and P.C.B.
D)% Power  : 20W/t max
Hi% Frequency: 40 kHz LR
fiFE] Time @ 5 minutes max
(3) VA Cleaner
a) H[IEZH Alternative cleaner
SENFEEE 1sopropyl alcohol (IPA) HCFC-225
b) 5 7/K Aqueous agent
FTHEPERIZE Surface Active Agent Type (CLEANTHROUGH 750H)
&4k & 412% Hydrocarbon Type (TECHNOCLEANER 335)
155 F £ Higher Alcohol Type (PINE ALPHA ST-100S)
Bk 225 Alkali Saponification Type (“AQUACLEANER 240)
@ JFYEA, 7 EANAT RS ARG s ] TSR, O TR IE G R, R
LR B TR IR 58 4 T BT
Thee shall be no residual flux and residual cleaner after cleaning. In the case of using aqueous agent
products shall be dried completely after rinse with de-ionized water in order to remove the cleaner.
(5) Ay 775X Other cleaning
WA IATT Please contact us.
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