CM1214A

1 and 2-Channel AC Signal
ESD Protector

Product Description

The CM1214A ESD protector is used to protect bipolar signal lines
against electrostatic discharge (ESD). The CM1214A allows
operation in high—speed environments with signals levels up to 5 V.

The CM1214A comes in two versions: %?; %
® The CM1214A-01SO0 is a single channel ESD protector and is 7’
available in a 3—lead SOT23-3 package. SOT23-3 MSOP-8

® The CM1214A-02MR is a dual channel ESD protector and is S&g:zg CMAZ; Léng(D
available in an 8—lead MSOP-8 package.
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. . BLOCK DIAGRAM
The low sub—1 pF loading capacitance makes the CM1214A-01SO

ideal for protecting high—speed interfaces including RF switches and CH1 CH1 CH3
amplifiers. L1 L Ll

The CM1214A-02MR is ideal for dual high—speed signal pairs used | | | |
in Gigabit Ethernet, ADSL, etc. The CM1214A-02MR can also be

used for higher transmit voltage applications by connecting the two L () D
channels in series. CH2 CHz CH4
CM1214A-01S0 CM1214A-02MR
Features
® Single Channel ESD Protection for an AC Signal Up To 5 V for MARKING DIAGRAMS
0.25 W Transmit Power []
® Connects Two Channels in Series for Signals Up To £10 V F1S M=

(1 W transmit power)

1] L]

® +8 kV ESD Protection Per IEC 61000-4-2 Contact Discharge M = Date Code
® Sub-1pF Loading Capacitance » = Pb-Free Package
e Minimal Variation with Voltage and Temperature (Note: Microdot may be in either location)
® Each I/O Pin Can Withstand Over 1000 ESD Strikes* |‘| |‘| |‘| |_|
® SOT23-3 and MSOP-8 Packages RE2S
® These Devices are Pb—Free and are RoHS Compliant XXXXX
oYYww

Applications |_| |_| |_| |_|

® RF Switch and Amplifier Protection -
® RF Modules and RF IC Protection éém _ LDZ?BSCE)):?:S of Lot#
e Wireless Handsets and WLAN

e High-Speed AC Signals for Gbit Ethernet, etc. ORDERING INFORMATION
Device Package Shipping’
CM1214A-01SO SOT23 3000/Tape & Reel
(Pb-Free)
CM1214A-02MR MSOP 4000/Tape & Reel
(Pb-Free)

tFor information on tape and reel specifications,
including part orientation and tape sizes, please
refer to our Tape and Reel Packaging Specification
Brochure, BRD8011/D.

*Standard test condition is IEC61000-4-2 level 4 test circuit with each pin subjected to +8 kV contact discharge for 1000 pulses. Discharges
are timed at 1 second intervals and all 1000 strikes are completed in one continuous test run. The part is then subjected to standard production
test to verify that all of the tested parameters are within spec after the 1000 strikes.

© Semiconductor Components Industries, LLC, 2015 1 Publication Order Number:
March, 2015 - Rev. 5 CM1214A/D


 http://www.onsemi.com/

Table 1. PIN DESCRIPTIONS

CM1214A

PACKAGE / PINOUT DIAGRAMS

N.C.*

T cre
T e
T nes

Table 2. ABSOLUTE MAXIMUM RATINGS

SPECIFICATIONS

SOT23-3 Package Top View
Pin Name Description CH1 DI 1
1 CH1 ESD Channel
2 cH2 | ESD Channel 03
3 N.C No connect
cH2[]]] 2
MSOP-8 Package SOT23-3
Pin Name Description Top View
1 CH1 ESD Channel
2 N.C. No connect et |_|_|_ !
3 N.C. No connect N.Cx DI 2 5
4 CH3 | ESD Channel nes[[T]s @
5 N.C. No connect CH3 DI 4
6 CH4 ESD Channel
7 CH2 ESD Channel MSOP-8
P NC. No connect * All N.C. pins must be left floating (i.e., not connected to

the PCB). See applications section for more information.

Parameter Rating Units
DC Voltage between CH pins 7 \
Operating Temperature Range —40 to +85 °C
Storage Temperature Range —65 to +150 °C
Package Power Rating mw
SOT23-3 Package (CM1214A-01S0) 225
MSOP8 Package (CM1214A-02MR) 400

Stresses exceeding those listed in the Maximum Ratings table may damage the device. If any of these limits are exceeded, device functionality
should not be assumed, damage may occur and reliability may be affected.

Table 3. STANDARD OPERATING CONDITIONS

Parameter

Rating

Units

Operating Temperature Range

—40 to +85

°C

Functional operation above the stresses listed in the Recommended Operating Ranges is not implied. Extended exposure to stresses beyond
the Recommended Operating Ranges limits may affect device reliability.

Table 4. ELECTRICAL OPERATING CHARACTERISTICS (Note 1)

Symbol Parameter Conditions Min Typ Max | Units
Vst Standoff Voltage 1=10 uA +7 \%
VEsp ESD Voltage Protection (Notes 2 and 3) kv
Peak discharge voltage between CH pins
a) Contact discharge per IEC 61000-4-2 +8
standard
ILEAK Channel Leakage Current Ta = 25°C, 5.5 V between CH pins +0.1 | £1.0 uA
Rpyn Dynamic Resistance Ta=25°C, Ipp=1A, tp = 8/20 uS 1.36 Q
Any 1/O pin to Ground (Note 4)

WWW.onsemi.com
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CM1214A

Table 4. ELECTRICAL OPERATING CHARACTERISTICS (Note 1)

Symbol Parameter Conditions Min Typ Max | Units
VoL Channel Clamp Voltage Ta=25°C, lpp=1A, tp = 8/20 uS 11.3 \%
(Note 4)

CiNn Channel Input Capacitance Measured at 1 MHz between CH pins pF
Voltage between CH pins =0V 0.4 0.6 0.9
Voltage between CH pins =5V 0.35 | 0.54 0.8

All parameters specified at Tp = —40°C to +85°C unless otherwise noted.
Standard IEC 61000—-4-2 with Cpjscharge = 150 pF, Rpischarge = 330 Q.
From CH pin with other CH pin grounded.

No Connect pins are left open for all tests.

PP

Product parametric performance is indicated in the Electrical Characteristics for the listed test conditions, unless otherwise noted. Product

performance may not be indicated by the Electrical Characteristics if operated under different conditions.

PERFORMANCE INFORMATION

Typical Capacitance Characteristics vs. Voltage

CM1214A illustrates how the loading capacitance remains mainly flat across the voltage range form 0 V to 5V, the voltage

between CH pins.

Capacitance vs. Voltage (measured at 1MHz)
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Figure 1. CM1214A Capacitance vs. Voltage

Typical Voltage Current (VI) Characteristics (low current)

CM1214A shows how the CM1214A experiences a symmetrical 1/V curve, without any snapback or trigger voltage. It

gradually starts tu turn on at about 6 V and clamps above 7 V.
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Figure 2. CM1214A VI Characteristics, Low Current
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CM1214A

PERFORMANCE INFORMATION (Cont‘d)

Typical Voltage—Current (VI) Characteristics (high current, pulse condition)
CM1214A shows how the CM1214A experiences a symmetrical 1/V curve, without any snapback or trigger voltage. The
curve shows only one polarity.

Current [uA]

Voltage [V]

Figure 3. CM1214A VI Characteristics,
High Current, Pulse (clamping) Condition

Typical Capacitance Characteristics vs. Temperature
CM1214A illustrates the loading capacitance for both 0 VDC and 1.65 VVDC input across the —40 to 85°C temperature range.
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Figure 4. CM1214A Capacitance vs. Temperature
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CM1214A

PERFORMANCE INFORMATION (Cont’d)

Typical Filter Performance (nominal conditions unless specified otherwise, 50 Ohm Environment)
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Figure 5. Insertion Loss vs. Frequency (0 V DC Bias)
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Figure 6. Insertion Loss vs. Frequency (2.5 V DC Bias)
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CM1214A

APPLICATION INFORMATION

CM1214A-01SO

The CM1214A-01SO0 protects a single bipolar signal line often found in RF circuits. One 1/O pin (pin 1 for example) is
connected to the signal line for protection, and the other 1/0 pin is tied to GND. It is important to have a solid ground connection
to reduce the clamping voltage. Pin 3 of the 3—lead SOT23 must be left open (and not connected on the PCB).

CM1214A-02MR

The CM1214A-02MR protects two bipolar lines, such as for Gbit Ethernet. The PCB traces underneath the package connect
across to the corresponding pins (Pins 1, 4, 6 and 7). Pins 2, 3, 5 and 8 of the MSOP—8 package must be left open (and not
connected on the PCB).

Any disturbance on the line above or below the standoff voltage is clamped.

RF ANTENNA
LNA
SIGNAL LINE
— Y Y VN SWITCH
L

—c ESD
ne. PA

< ESD

GND SOT23-3

Figure 7. Typical Application — RF Switch and Amplifier Protection,
CM1214A-01S0 in 3-lead SOT23

X+
CH1 o E:
CH2 o
Figl’\é &; TO CONNECTOR
CH3 ©
I I RX-

r T
I |
| |
| |
L .|
CM1214A-02MR CM1214A-02MR

Figure 8. Typical Application — Ethernet Protection,
CM1214A-02MR in 8-lead MSOP
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CM1214A

APPLICATION INFORMATION (Cont’d)

IEEE1394
O
O
PHY LLC
O
O o
=" =1 A
| / | / | /
J7 | A ‘A | |4 | GALV
I || | ISO
| || | _—
L —_ 1 L —_ | -
CM1214A-02 CM1214A-02 GND

Keep the ESD devices on the PHY side of the galvanic isolation and inside the V¢
domain of the PHY controller

Figure 9. Typical Application — IEEE1394 Protection,
CM1214A-02MR in 8-lead MSOP
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CM1214A

PACKAGE DIMENSIONS

SOT-23 (TO-236)
CASE 318-08
ISSUE AP

NOTES:

S e

PROTRUSIONS, OR GATE BURRS.

1. DIMENSIONING AND TOLERANCING PER ANSI Y14.5M, 1982.
2. CONTROLLING DIMENSION: INCH.
3. MAXIMUM LEAD THICKNESS INCLUDES LEAD FINISH
SEEVIEW C THICKNESS. MINIMUM LEAD THICKNESS IS THE MINIMUM
THICKNESS OF BASE MATERIAL.
\ 4. DIMENSIONS D AND E DO NOT INCLUDE MOLD FLASH,

— [T] —>
|
|
T
m

DIM
| c
2

MILLIMETERS INCHES

MIN NOM MAX MIN NOM MAX
A 0.89 1.00 111 0.035 0.040 0.044
Al 0.01 0.06 0.10 0.001 0.002 0.004
b 0.37 0.44 0.50 0.015 0.018 0.020
[o 0.09 0.13 0.18 0.003 0.005 0.007
D 2.80 2.90 3.04 0.110 0.114 0.120
E 1.20 1.30 1.40 0.047 0.051 0.055
e 1.78 1.90 2.04 0.070 0.075 0.081
L 0.10 0.20 0.30 0.004 0.008 0.012
L1 0.35 0.54 0.69 0.014 0.021 0.029
HE 2.10 2.40 2.64 0.083 0.094 0.104
0 0° -— 10° 0° — 10°

SOLDERING FOOTPRINT

0.95
— 0.95
0.95 0.037
0.037
D N R
| | T
| |
2.0
0.079
09 | l
0035, |7
f SCALE 10:1 (inr:r?;s>
0.8
08 _ -
0.031
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CM1214A

PACKAGE DIMENSIONS

MSOP 8, 3x3
CASE 846AD-01
ISSUE O
o |
! SYMBOL MIN NOM MAX
‘ A 1.10
|
_-— i Al 0.05 0.10 0.15
! A2 0.75 0.85 0.95
‘ b 0.22 0.38
! c 0.13 0.23
2.90 3.00 3.10
E Bl B 1 B T E 4.80 4.90 5.00
! E1 2.90 3.00 3.10
‘ e 0.65 BSC
| L 0.40 | 0.60 | 0.80
Y ! L1 0.95 REF
| L2 0.25 BSC
‘ ) o | | e
Yy |
‘ —
TOP VIEW N
[
D | i ‘EI >_; DETAIL A
T T | | T END VIEW AN - S/
A A2 [T \ c
\_ | |
b e Lk
0
SIDE VIEW
L kL2
Notes: L
(1) All dimensions are in millimeters. Angles in degrees. «— 1

(2) Complies with JEDEC MO-187.
DETAIL A

ON Semiconductor and ».‘) are registered trademarks of Semiconductor Components Industries, LLC (SCILLC). SCILLC owns the rights to a number of patents, trademarks,
copyrights, trade secrets, and other intellectual property. A listing of SCILLC’s product/patent coverage may be accessed at www.onsemi.com/site/pdf/Patent-Marking.pdf. SCILLC
reserves the right to make changes without further notice to any products herein. SCILLC makes no warranty, representation or guarantee regarding the suitability of its products for any
particular purpose, nor does SCILLC assume any liability arising out of the application or use of any product or circuit, and specifically disclaims any and all liability, including without
limitation special, consequential or incidental damages. “Typical” parameters which may be provided in SCILLC data sheets and/or specifications can and do vary in different applications
and actual performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical experts. SCILLC
does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life, or for any other application in which the failure of the SCILLC product could create a situation where
personal injury or death may occur. Should Buyer purchase or use SCILLC products for any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and
its officers, employees, subsidiaries, affiliates, and distributors harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly,
any claim of personal injury or death associated with such unintended or unauthorized use, even if such claim alleges that SCILLC was negligent regarding the design or manufacture
of the part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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