HEM, INC Rev. Mar. 06
ES Series of Surface Mount Multilayer Varistors

Features: Applications:

* Fast Response < 0.5ns * Cell Phones

* Low Working Voltage 3.3V * Digital Cameras

* Low Capacitance e PDAs

* Low Leakage Current < 0.1pA e MP3

* Low Clamping Voltage *  Notebooks

Working Voltage izt Ve lat Leakage Current Cap. Tolerance of Cap.
(max) (max)
Part Number
DC (V) V) loc (HA) (pF) (%)
MLV0402ES005V0100N 5 28 0.1 100 +30
MLV0402ES005V0082N 5 35 0.1 82 +30
MLV0402ES005V0056N 5 35 0.1 56 +30
MLV0402ES005V0033N 5 35 0.1 33 +30
MLV0402ES005V0022N 5 35 0.1 22 +30
MLV0402ES005V0010N 5 50 0.1 10 +30
MLV0402ES005V0005P 5 45 0.1 5 +80/-20
MLV0402ES012V0100N 12 35 0.1 100 +30
MLV0402ES012V0082N 12 45 0.1 82 +30
MLV0402ES012V0056N 12 45 0.1 56 +30
MLV0402ES012V0033N 12 45 0.1 33 +30
MLV0402ES012V0022N 12 45 0.1 22 +30
MLV0402ES012V0010N 12 60 0.1 10 +30
MLV0402ES012V0005P 12 65 0.1 5 +80/-20
MLV0402ES024V02R5P 24 200 0.1 2.5 +80/-20
MLV0603ES005V0100N 5 28 0.1 100 +30
MLV0603ES005V0082N 5 35 0.1 82 +30
MLVO603ES005V0056N 5 35 0.1 56 +30
MLVO603ES005V0033N 5 35 0.1 33 +30
MLV0603ES005V0022N 5 35 0.1 22 +30
MLV0603ES005V0010N 5 50 0.1 10 +30
MLVO0603ES005V0005P 5 50 0.1 5 +80/-20
MLV0603ES012V0100N 12 40 0.1 100 +30
MLVO0603ES012V0082N 12 45 0.1 82 +30
MLV0603ES012V0056N 12 45 0.1 56 +30
MLV0603ES012V0033N 12 45 0.1 33 +30
MLV0603ES012V0022N 12 45 0.1 22 +30
MLV0603ES012V0010N 12 60 0.1 10 +30
MLVO0603ES012V0005P 12 72 0.1 5 +80/-20
MLVO0603ES024V02R5P 24 200 0.1 2.5 +80/-20
25
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HEM, INC Rev. Mar. 06
NA Series of Surface Mount Multilayer Varistors

Features: Applications:
* Fast Response < 0.5ns * Telecommunications
* Low Capacitance *  Automotive Systems
* Low Clamping Voltage and High Energy Absorption ¢ Data Systems

*  Power Supplies

Voltage Breakdown | it Qoltage. | Absorption | o, TP
S (max) oltage (max) (max) (max) Capacitance
AC DC 1TmA 8/20pus 10/1000pus 1KHz

(Vews) | (V) (V) (A) & ) (pF)
MLV0402NA003V0020 2.5 3.3 5(4.0~6.0) 20 1 10 0.05 390
MLV0402NA006V0020 4 55 8(6.4~9.6) 20 1 16 0.05 295
MLV0402NA009V0020 6 9 12(10.2~13.8) 20 1 20 0.05 190
MLV0402NA011V0020 8 11 15(12.8~17.3) 20 1 25 0.05 160
MLV0402NA014V0020 11 14 18(16.2~19.8) 20 1 30 0.05 135
MLV0402NA017V0020 12 16.5 22(19.8~24.2) 20 1 36 0.05 105
MLV0402NA018V0020 14 18 24(21.6~26.4) 20 1 40 0.05 93
MLV0402NA022V0020 17 22 27(24.3~29.7) 20 1 45 0.05 75
MLV0402NA026V0020 20 26 33(29.7~36.3) 20 1 54 0.05 54
MLV0402NA030V0020 25 30 39(35.1~42.9) 20 1 65 0.05 45
MLV0402NA038V0020 30 38 47(42.3~51.7) 20 1 77 0.05 27
MLV0603NA003V0030 2.5 3.3 5(4.0~6.0) 30 1 10 0.1 1250
MLV0603NA006V0030 4 5.5 8(6.4~9.6) 30 1 16 0.1 800
MLV0603NA009V0030 6 9 12(10.2~13.8) 30 1 20 0.1 680
MLVO0603NAO011V0030 8 11 15(12.8~17.3) 30 1 25 0.1 460
MLVO0603NA014V0030 11 14 18(16.2~19.8) 30 1 30 0.1 350
MLV0603NA017V0030 12 16.5 22(19.8~24.2) 30 1 36 0.1 300
MLV0603NA018V0030 14 18 24(21.6~26.4) 30 1 39 0.1 270
MLV0603NA022V0030 17 22 27(24.3~29.7) 30 1 44 0.1 235
MLVO0603NA026V0030 20 26 33(29.7~36.3) 30 1 54 0.1 200
MLVO0603NA030V0030 25 30 39(35.1~42.9) 30 1 65 0.1 120
MLVO0603NA038V0030 30 38 47(42.3~51.7) 30 1 77 0.1 100
MLVO0603NA045V0030 35 45 56(50.4~61.6) 30 1 90 0.1 80
MLV0805NA003V0040 25 3.3 5(4.0~6.0) 40 1 10 0.1 2450
MLV0805NA006V0080 4 5.5 8(6.4~9.6) 80 1 16 0.1 1600
MLVO0805NA009V0080 6 9 12(10.2~13.8) 80 1 20 0.1 1180
MLVO0805NA011V0100 8 11 15(12.8~17.3) 100 1 25 0.1 1050
MLV0805NA014V0100 11 14 18(16.2~19.8) 100 1 30 0.1 750
MLV0805NA017V0100 12 16.5 22(19.8~24.2) 100 1 36 0.2 680
MLV0805NA018V0100 14 18 24(21.6~26.4) 100 1 39 0.2 550
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Rev. Mar. 06

AEM, INC.
NA Series of Surface Mount Multilayer Varistors

Voltage Breakdown | ool (OREGe | Absorption , TYPICal
(max) Voltage (max) (max) (max) Capacitance
Part Number
AC DC 1mA 8/20us 10/1000ps 1KHz

Vews) | (V) V) @ ) (oF)
MLV0805NA022V0100 17 22 27(24.3~29.7) 100 1 44 0.2 400
MLV0805NA026V0100 20 26 33(29.7~36.3) 100 1 54 0.3 350
MLV0805NA030V0100 25 30 39(35.1~42.9) 100 1 65 0.3 310
MLV0805NA038V0100 30 38 47(42.3~51.7) 100 1 77 0.3 280
MLVO0805NA045V0080 35 45 56(50.4~61.6) 80 1 90 0.3 195
MLV0805NA056V0080 40 56 68(61.2~74.8) 80 1 110 0.3 145
MLV0805NA065V0060 50 65 82(73.8~90.2) 60 1 135 0.3 85
MLV1206NA003V0060 25 3.3 5(4.0~6.0) 60 1 10 0.1 3850
MLV1206NA006V0100 4 5.5 8(6.4~9.6) 100 1 16 0.2 3200
MLV1206NA009V0100 6 9 12(10.2~13.8) 100 1 20 0.2 2200
MLV1206NA011V0100 8 11 15(12.8~17.3) 100 1 25 0.2 1300
MLV1206NA014V0100 11 14 18(16.2~19.8) 100 1 30 0.3 1150
MLV1206NA017V0100 12 16.5 22(19.8~24.2) 100 1 36 0.3 1000
MLV1206NA018V0100 14 18 24(21.6~26.4) 100 1 38 0.3 900
MLV1206NA022V0100 17 22 27(24.3~29.7) 100 1 44 0.4 840
MLV1206NA026V0100 20 26 33(29.7~36.3) 100 1 54 0.5 490
MLV1206NA030V0100 25 30 39(35.1~42.9) 100 1 65 0.6 440
MLV1206NA038V0100 30 38 47(42.3~51.7) 100 1 77 0.7 400
MLV1206NA045V0100 35 45 56(50.4~61.6) 100 1 90 0.8 310
MLV1206NA056V0100 40 56 68(61.2~74.8) 100 1 110 1.0 280
MLV1206NA065V0100 50 65 82(73.8~90.2) 100 1 135 0.5 240
MLV1206NA085V0100 60 85 100(90.0~110.0) 100 1 165 0.6 160
MLV1206NAQ090V0100 70 90 110(99.0~121.0) 100 1 180 0.6 120
MLV1210NA006V0250 4 5.5 8(6.4~9.6) 250 2.5 16 0.4 6200
MLV1210NA009V0250 6 9 12(10.2~13.8) 250 2.5 20 0.5 4400
MLV1210NA011V0250 8 11 15(12.8~17.3) 250 2.5 25 0.6 3520
MLV1210NA014V0250 11 14 18(16.2~19.8) 250 2.5 30 0.7 3260
MLV1210NA017V0250 12 16.5 22(19.8~24.2) 250 2.5 36 0.8 2100
MLV1210NA018V0250 14 18 24(21.6~26.4) 250 2.5 38 0.8 1950
MLV1210NA022V0250 17 22 27(24.3~29.7) 250 2.5 44 1.0 1720
MLV1210NA026V0250 20 26 33(29.7~36.3) 250 2.5 54 1.2 1090
MLV1210NA030V0250 25 30 39(35.1~42.9) 250 2.5 65 1.4 920
MLV1210NA038V0250 30 38 47(42.3~51.7) 250 2.5 77 1.6 780
MLV1210NA045V0250 35 45 56(50.4~61.6) 250 2.5 90 2.0 470
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AEM, INC.

NA Series of Surface Mount Multilayer Varistors

Rev. Mar. 06

Voltage Breakdown | ool (OREGe | Absorption , TYPICal
(max) Voltage (max) (max) (max) Capacitance
Part Number
AC DC 1mA 8/20us 10/1000ps 1KHz
Vews) | (V) V) @ ) (oF)
MLV1210NA056V0250 40 56 68(61.2~74.8) 250 2.5 110 2.3 390
MLV1210NA065V0250 50 65 82(73.8~90.2) 250 2.5 135 1.2 320
MLV1210NA085V0200 60 85 100(90.0~110.0) 200 2.5 165 1.4 220
MLV1210NA090V0200 70 90 110(99.0~121.0) 200 2.5 180 1.4 200
MLV1812NA009V0500 6 9 12(10.2~13.8) 500 5 20 0.9 9150
MLV1812NA011V0500 8 11 15(12.8~17.3) 500 5 25 1.2 7320
MLV1812NA014V0500 11 14 18(16.2~19.8) 500 5 30 1.4 6100
MLV1812NA017V0500 12 16.5 22(19.8~24.2) 500 5 36 1.6 4300
MLV1812NA018V0500 14 18 24(21.6~26.4) 500 5 38 1.7 3930
MLV1812NA022V0500 17 22 27(24.3~29.7) 500 5 44 2.0 3500
MLV1812NA026V0500 20 26 33(29.7~36.3) 500 5 54 2.5 2900
MLV1812NA030V0500 25 30 39(35.1~42.9) 500 5 65 29 2500
MLV1812NA038V0500 30 38 47(42.3~51.7) 500 5 77 3.5 2200
MLV1812NA045V0500 35 45 56(50.4~61.6) 500 5 90 4.2 1950
MLV1812NA056V0500 40 56 68(61.2~74.8) 500 5 110 4.8 1650
MLV1812NA065V0400 50 65 82(73.8~90.2) 400 5 135 4.5 1060
MLV1812NA085V0400 60 85 100(90.0~110.0) 400 5 165 5.8 870
MLV1812NA090V0400 70 90 110(99.0~121.0) 400 5 180 5.8 790
MLV1812NA127V0300 95 127 150(135.0~165.0) 300 5 248 5.8 420
MLV2220NA009V1000 6 9 12(10.2~13.8) 1000 10 20 1.9 36500
MLV2220NA011V1000 8 11 15(12.8~17.3) 1000 10 25 23 18400
MLV2220NA014V1000 11 14 18(16.2~19.8) 1000 10 30 2.7 15300
MLV2220NA017V1000 12 16.5 22(19.8~24.2) 1000 10 36 29 12500
MLV2220NA018V1000 14 18 24(21.6~26.4) 1000 10 38 3.1 11800
MLV2220NA022V1000 17 22 27(24.3~29.7) 1000 10 44 3.8 10400
MLV2220NA026V1000 20 26 33(29.7~36.3) 1000 10 54 4.3 8900
MLV2220NA030V1000 25 30 39(35.1~42.9) 1000 10 65 5.5 7500
MLV2220NA038V1000 30 38 47(42.3~51.7) 1000 10 77 6.3 4600
MLV2220NA045V1000 35 45 56(50.4~61.6) 1000 10 90 7.7 4000
MLV2220NA056V1000 40 56 68(61.2~74.8) 1000 10 110 8.8 3500
MLV2220NA065V0800 50 65 82(73.8~90.2) 800 10 135 5.6 2850
MLV2220NA085V0800 60 85 100(90.0~110.0) 800 10 165 6.8 1800
MLV2220NA090V0800 70 90 110(99.0~121.0) 800 10 180 6.8 1500
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ﬂEM, INC Rev. Mar. 06
HA Series of Surface Mount Multilayer Varistors

Features: Applications:
* Fast Response < 0.5ns * Telecommunications
* Low Capacitance *  Automotive Systems
* Low Clamping Voltage and High Energy Absorption ¢ Data Systems

*  Power Supplies

WorkingVoltage | Breakdown | curront | ‘Voltage' |Asserphen| o TYPICH
ge (max) (max) (max) apacitance
Part Number

AC (Vaus) (DVC; 1(r\n/,)°\ 8/52);15 (A) V) 10/ 1(3())0ps 1(l;ll;|)z
MLV1206HA014V0200 11 14 18(15.3~20.7) 200 1 30 0.5 1500
MLV1206HA018V0200 14 18 24(21.6~26.4) 200 1 39 0.5 1160
MLV1206HA022V0200 17 22 27(24.3~29.7) 200 1 44 0.6 1080
MLV1206HA026V0200 20 26 33(29.7~36.3) 200 1 54 0.7 680
MLV1206HA030V0200 25 30 39(35.1~42.9) 200 1 65 1.0 620
MLV1206HA038V0200 30 38 47(42.3~51.7) 200 1 77 11 550
MLV1206HA045V0200 35 45 56(50.4~61.6) 200 1 90 0.8 400
MLV1210HA011V0400 8 11 15(12.8~17.3) 400 25 25 1.0 4050
MLV1210HA014V0400 11 14 18(15.3~20.7) 400 2.5 30 1.2 3860
MLV1210HA017V0400 12 16.5 22(19.8~24.2) 400 2.5 36 1.4 2600
MLV1210HA018V0400 14 18 24(21.6~26.4) 400 25 39 14 2380
MLV1210HA022V0400 17 22 27(24.3~29.7) 400 2.5 44 1.7 2100
MLV1210HA026V0400 20 26 33(29.7~36.3) 400 2.5 54 1.9 1400
MLV1210HA030V0400 25 30 39(35.1~42.9) 400 2.5 65 1.7 1180
MLV1210HA038V0400 30 38 47(42.3~51.7) 400 2.5 77 2.0 1000
MLV1210HA045V0400 35 45 56(50.4~61.6) 400 25 90 2.0 660
MLV1812HA014V0800 11 14 18(15.3~20.7) 800 5 30 1.9 7030
MLV1812HA018V0800 14 18 24(21.6~26.4) 800 5 38 23 4650
MLV1812HA022V0800 17 22 27(24.3~29.7) 800 5 44 27 4150
MLV1812HA026V0800 20 26 33(29.7~36.3) 800 5 54 3.0 3400
MLV1812HA030V0800 25 30 39(35.1~42.9) 800 5 65 3.7 2950
MLV1812HA038V0800 30 38 47(42.3~51.7) 800 5 77 4.2 2550
MLV1812HA045V0800 35 45 56(50.4~61.6) 800 5 90 4.2 2400
MLV2220HA011V1200 8 1" 15(12.8~17.3) 1200 10 25 4.2 21200
MLV2220HA014V1200 11 14 18(15.3~20.7) 1200 10 30 54 17700
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AEM, INC.

HA Series of Surface Mount Multilayer Varistors

Rev. Mar.

06

Working Votage | Breskdown | (T | RS | Sedr | rypia
ge (max) (max) (max) Capacitance
Part Number

cvwe| 55| T | e | w | | e
MLV2220HA017V1200 12 16.5 22(19.8~24.2) 1200 10 36 5.8 14500
MLV2220HA018V1200 14 18 24(21.6~26.4) 1200 10 39 5.8 13600
MLV2220HA022V1200 17 22 27(24.3~29.7) 1200 10 44 7.2 12000
MLV2220HA026V1200 20 26 33(29.7~36.3) 1200 10 54 7.8 10500
MLV2220HA030V1200 25 30 39(35.1~42.9) 1200 10 65 9.6 8900
MLV2220HA038V1200 30 38 47(42.3~51.7) 1200 10 77 12.0 5700
MLV2220HA045V 1200 35 45 56(50.4~61.6) 1200 10 90 7.7 4800

Product Identification

MLV 0402 ES 012V 0100 N T

(1 @

(1) Series Code:
MLV — Surface Mount Multilayer Varistor

@ @ O

(2) Size Code:
Standard EIA Chip Size

(3) Application Code:
ES — Electro-static Discharge Protection
NA — Normal Surge Protection
HA — High Surge Protection

(4) Max. Working Voltage:
012V - 12V

(5) Capacitance for ES Series:
0100 — 100pF
02R5 - 2.5pF
Peak Current for HA/NA Series:
0100 — 100A

(6) Capacitance Tolerance for ES Series:
N — £30%
P —+80% / -20%

(7) Packaging Code:
T — Tape & Reel
B — Bulk

11525 Sorrento Valley Road, San Diego, CA 92121, U.S.A.
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AEM, INC.
Surface Mount Multilayer Varistors

-Ji|}’
->| E

Shape and Dimensions

L

< > _L
() " (]
¥
Size L w T E
(mm) (mm) (mm) (mm)
0402 1.00 £ 0.10 0.50+0.10 0.60 max. 0.25 +0.10/-0.10
0603 1.60 £ 0.15 0.80 + 0.10 0.90 max. 0.30 +0.10/-0.10
0805 2.00 + 0.20 1.25+0.15 1.00 max. 0.30 +0.10/-0.10
1206 3.20+0.20 1.60+0.15 1.50 max. 0.50 +0.20/-0.20
1210 3.20+0.20 2.50 + 0.20 1.50 max. 0.50 +0.20/-0.20
1812 4.50+0.20 3.20+0.20 2.00 max. 0.50 +0.30/-0.10
2220 5.70 + 0.20 5.00 + 0.20 2.50 max. 0.50 +0.30/-0.10
Recommended Land Patterns
Solder pad layout
Size A B C D
D
(mm) (mm) (mm) (mm) |*—-|

0402 | 0.4~06 | 1.4~1.8 | 0.5~0.6 | 0.6~1.2

0603 | 0.8~1.2 | 2.2~2.8 | 0.6~1.0 | 0.9~1.5

0805 | 1.0~15 | 26~3.2 | 1.2~15 | 1.1~1.8

1206 | 1.8~25 | 42~52 | 1.2~1.8 | 1.2~1.8

1210 | 1.8~25 | 4.2~5.2 | 2.2~3.0 | 1.3~2.0

1812 | 2.5~3.3 | 5.5~6.7 | 2.8~3.6 | 1.3~2.2

2220 | 3.8~4.6 | 6.6~7.8 | 4.8~56.5 | 1.3~2.2

Rev. Mar. 06
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AEM, INC.

Surface Mount Multilayer Varistors

Terms and Definitions

Term

Definition

Max. Working Voltage

Maximum steady-state DC operating voltage with typical leakage current
less than 50 pA at 25°C

Varistor Voltage (BDV)

Breakdown DC voltage measured at current of 1TmA

Max. Clamping Voltage

Maximum peak voltage across the part, measured at a specified pulse
current and waveform

Surge Current

Maximum peak current with the specified 8/20 pus waveform without
damage

Surge Shift AV/V

The change of varistor voltage after applying the specified surge current

Energy Absorption

Maximum energy dissipated with a specified 10/1000 ps waveform
without damage

Typical Capacitance

Capacitance measured with voltage bias less than 0.5Vgys at 1KH;

Nonlinear Exponenta

a=[log (Vima/Vo.1ma)/ 10g (lv1ma/lvo.1ma) ]

Leakage Current

Measured at working voltage

Operating Temperatures:

-55°C to +85°C for size 0603 or smaller
-55°C to +125°C for size 0805 or larger

Rev. Mar. 06
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AEM, INC.

Surface Mount Multilayer Varistors

Rev. Mar. 06

Reliability Tests
No. Test Requirement Test condition Test reference
. MIL-STD-202
1 |Soldering heat - |BDV change < £10% One dip at 260°C for 5 sec. Method 210
resistance No mechanical damage IEC 60068-2-20
. MIL-STD-202
i One dip at 235°C for 5 sec.
2 SO|derabI|Ity New solder coverage = 75% . Method 208
9 °  |Non-active flux IEC 60068-2-20
100 pulses of 8/20 Us with
3 [Maximum  surge BDV change < £10% maximum surge current and 30/CECC 42000
current No mechanical damage sec. interval at 25°C and 30~65%|IEC 1051-1 Test 4.5
RH
100 pulses of 10/1000 [s with
4 Maximum  surge|BDV changt_a < +10% maximum surge cjurrent and 90 CECC 42000
energy No mechanical damage sec. interval at 25°C and 30~65%
RH
5 cycles between -40°C and 125°C
< 0,
. BDV change < £10% with 30 min. dwell time at the CECC 42000
5 [Thermal cycling No mechanical damage

Leakage current < 200 HA

temperature extremes and 60 min.
dwell time at 25°C

IEC 60068-2-14

BDV change < £10%

>115% working voltage

at 15KV (Level 4) and polarity:+,-

6 Ir_eosvivstar:(z;nperature No mechanical damage 1000 hr at -50°C IEC 60068-2-1
Leakage current < 200 PA
< £109
7 Low temperature Ejg\r/nzlgﬂggfca_l d;r(;: e 1000 hr at -50°C with working IEC 60068-2-1
load resistance 9 voltage applied
Leakage current < 200 PA
High temperature BDV change < £10% MIL-STD-202
8 registance P No mechanical damage 1000 hr at 150°C Method 108
Leakage current < 200 WA CECC 42000
, < £109 . .
9 High temperature Elg\r/ngc]:aggiecal d;r(;g) e 1000 hr at 85°C with working CECC 42000
load resistance 9 voltage applied
Leakage current < 200 PA
Humidit BDV change = £10% %‘25335 ’
10 resistan)::e No mechanical damage 500 hr at 40°C and 90~95% RH IEC 60068-2-3
Leakage current < 200 HA CECC 42000:
MIL-STD-202
- BDV change < £10%
14 |Humidity No mecha?wical dam;’ e 500 hr at 40°C and 90~95% RH|Method 103
load resistance 9 with Working Voltage applied IEC 60068-2-3
Leakage current < 200 JA CECC 42000
. Contact electrostatic discharge 100
12 |[ESD contact test® Vansotor v_oltage Changetimes with 1 second intervals at||IEC 61000-4-2
>115% working voltage
8KV (Level 4) and polarity: +,-
. Air contact electrostatic discharge
13 |[ESD air test® | anistor  voltage  change a4 times with 1 second intervals|IEC 61000-4-2

* For ES series only.
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Surface Mount Multilayer Varistors

Soldering Temperature Profiles

Recommended Temperature Profile
for Reflow Soldering

250

Mazx. temperature Ezﬁﬂ/‘\
200 |
— 4550 — =Y
dsecu:unﬁs ahu:ﬁ:'relt\
D 150 zolder mett|ng poi \
YA

. amp rate € 2%0)s
100 o~ '
/ Freheat dwell
50 7~ Freheat
I
0

0o 05 10 15 20 25 30 35 40

t. min

Recommended Temperature Profile
for Wave Soldering

hlax temperature 260%2
250
200
]
= 150 ,/ N
/\/ 2" step preheat
100 / :
/ 1t step preheat
A0 7
0

0 0% 1015 20 25 3035 4045

t, min
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ﬂEM, INC Rev. Mar. 06
Packaging and Storage

Packaging

AEM’s multilayer components are provided on tape-and-reel for use in pick-and-place machines or in bulk for special

applications. Both tape-and-reel and bulk products are sealed in plastic bags with desiccant. The reel size can be 7
inches or 13 inches, depending on customers’ preference.

Dimensions of Tape in Inches (mm)

Size Ao Bo Ko Type
~— Dq
0.026+0.004  0.046+0.004  0.025+0.004 Paper
0402 (0.67 £0.10) (1.17 £0.10) (0.63£0.10) 1 Po - r* P> =t
(1005)  0.026+0.004  0.045+0.004  0.031%0.004 1 ‘
(0.67 +0.10) (1.15 £ 0.10) (0.80 +0.10) Plastic €} €} {B @ Q}
B
0.045 £ 0.004 0.07 +0.004 0.043 +0.004 Paper  Ej 0
0603 (1.15 £ 0.10) (1.85 £ 0.10) (0.93 +0.10) W
(1608)  0.043£0.004  0.075+0.004  0.043%0.004 i\ P Fany Fany Fany Pany
(1.10 £ 0.10) (1.90 £ 0.10) (1.10 £ 0.10) Plastic F 3 3 3 3 3
0805 0.063+0.004  0.093%0.004  0.046 + 0.004 Plastic
(2012)  (1.60£0.10) (2.40 £ 0.10) (1.20 +0.10)
1206 0.071+0.004  0.138:+0.004 0.048 + .004 Plastic —= =Dy
(3216)  (1.80£0.10) (3.50 £ 0.10) (1.20 +0.10)
1210 0.106+0.004  0.137£0.004  0.056 + 0.004 Plastic
(3225)  (2.69£0.10) (3.48 £ 0.10) (1.43 +0.10)
1812 01440004  0.195%0.004  0.072 0.004 Plastic
(4532)  (3.66%0.10) (4.95+0.10) (1.83£0.10)
2220 0.201+0.004  0.235%0.004  0.110 + 0.004 Plastic
(5750)  (5.10£0.10) (5.97 £0.10) (2.80£0.10)
Size E, F w P, P, P, D, D4 t
0402(1005) 0.079 + 0.004 0.040 + 0.002
(2.00 +0.10) (1.00 + 0.05) N/A
0603(1608)
0.318 + 0.004
0805(2012
ez (8.00£0.10) 0.157 £ 0.004
1206(3216) 0.069 + 0.004 0.138 + 0.002 (4.00+0.10) | 0.157 +0.004 0.059 + 0.004 0.009 + 0.001
(1.75 £ 0.10) (3.50 + 0.05) (4.00 +0.10) 0.079 + 0.002 (1.50 +0.10/-0.00) | 0.039 max (0.23 + 0.02)
1210(3225) (2.00 £ 0.05) (1.00 max)
1812(4532)
0472+0.004 | 0.318+0.004
2220(5750) (12.00 £ 0.10) | (8.00 +0.10) (c){05509 ma>;
B max
Packaging Data
o (7 Parts on
Chip Size .
P 7 inch (178 mm) Reel
0402(1005) 10,000
0603(1608) 4,000
0805(2012) 3,000
1206(3216) 3,000
1210(3225) 2,000
1812(4532) 1,000
2220(5750) 1,000
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Storage

The maximum ambient temperature shall not exceed 40°C. Storage temperatures higher than 40°C could result in
the deformation of packaging materials. The maximum relative humidity recommended for storage is 70%. High
humidity with high temperature can accelerate the oxidation of the solder plating on the termination and reduce the
solderability of the components. Sealed plastic bags with desiccant shall be used to reduce the oxidation of the
termination and shall only be opened prior to use. The products shall not be stored in areas where harmful gases
containing sulfur or chlorine are present.
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