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BLOCK DIAGRAM

FILTER + ESDn*

GND
(Pins B1−B3)

*See Package/Pinout Diagram for expanded pin information.

100 �

FILTER + ESDn*

1 of 4 EMI/RFI + ESD Channels.

30 pF 30 pF 30 pF

1 of 4 ESD−only Channels

ESDn*

Table 1. PIN DESCRIPTIONS

15ĭbump CSP Package

Pin Name Description

A1 ESD_1 ESD Channel 1

A2 FILTER + ESD_1 Filter + ESD Channel 1

A3 FILTER + ESD_2 Filter + ESD Channel 2

A4 FILTER + ESD_3 Filter + ESD Channel 3

A5 FILTER + ESD_4 Filter + ESD Channel 4

A6 ESD_2 ESD Channel 2

B1−B3 GND Device Ground

C1 ESD_3 ESD Channel 3

C2 FILTER + ESD_1 Filter + ESD Channel 1

C3 FILTER + ESD_2 Filter + ESD Channel 2

C4 FILTER + ESD_3 Filter + ESD Channel 3

C5 FILTER + ESD_4 Filter + ESD Channel 4

C6 ESD_4 ESD Channel 4

PACKAGE / PINOUT DIAGRAMS

B2

Bottom View
(Bumps Up View)

C1

A1

A1

Top View
(Bumps Down View)

N013

CM1401−03
CSP Package
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Table 4. ELECTRICAL OPERATING CHARACTERISTICS (Note 1)

Symbol Parameter Conditions Min Typ Max Units

R Resistance 80 100 120 �

C Capacitance At 2.5 V DC 24 30 36 pF

TCR Temperature Coefficient of Resistance 1200 ppm/°C

TCC Temperature Coefficient of Capacitance At 2.5 V DC −300 ppm/°C

VDIODE Diode Voltage (reverse bias) IDIODE = 10 �A 6.0 V

ILEAK Diode Leakage Current (reverse bias) VDIODE = 3.3 V 100 nA

VSIG Signal Voltage
Positive Clamp
Negative Clamp

ILOAD = 10 mA
5.6
−1.5

6.8
–0.8

9.0
−0.4

V

VESD In−system ESD Withstand Voltage
a) Human Body Model, MIL−STD−883, 

 Method 3015
b) Contact Discharge per IEC 61000−4−2

 Level 4

(Note 2)
±30

±15

kV

VCL Clamping Voltage during ESD Discharge
MIL−STD−883 (Method 3015), 8 kV

Positive Transients
Negative Transients

(Notes 2 and 3)

+10
–5

V

fC Cut−off Frequency
ZSOURCE = 50 �, ZLOAD = 50 �

R = 100 �, C = 30 pF
58

MHz

1. TA = 25°C unless otherwise specified.
2. ESD applied to input and output pins with respect to GND, one at a time.
3. Clamping voltage is measured at the opposite side of the EMI filter to the ESD pin. For example, if ESD is applied to Pin A2, then clamping

voltage is measured at Pin C2.
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PERFORMANCE INFORMATION

Typical Filter Performance (TA = 25�C, DC Bias = 0 V, 50 � Environment)

Figure 1. Insertion Loss vs. Frequency (A2ĭC2 to GND B2)

Figure 2. Insertion Loss vs. Frequency (A3ĭC3 to GND B2)
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PERFORMANCE INFORMATION (Cont’d)

Typical Filter Performance (TA = 25�C, 50 � Environment)

Figure 5. Comparison of Filter Response Curves for CM1401ĭ03CS with DC Bias
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PERFORMANCE INFORMATION (Cont’d)

Figure 6. Filter Capacitance vs. Input Voltage over Temperature
(normalized to capacitance at 2.5 VDC and 25�C)

Figure 7. Resistance vs. Temperature
(normalized to resistance at 25�C)
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APPLICATION INFORMATION

Table 5. PRINTED CIRCUIT BOARD RECOMMENDATIONS

Parameter Value

Pad Size on PCB 0.240 mm

Pad Shape Round

Pad Definition Non−Solder Mask defined pads

Solder Mask Opening 0.290 mm Round

Solder Stencil Thickness 0.125 − 0.150 mm

Solder Stencil Aperture Opening (laser cut, 5% tapered walls)

SoFlux Raefills)
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