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		  Datasheet File OCR Text:


		  ? all specifications are subject to change without notice. � conformity to rohs directive: this means that, in conformity with eu directive 2002/95/ec, lead, cadmium, mercury, hexavalent  chromium, and specific  bromine-based flame retardants, pbb and pbde, have not been used, except for exempted applications. chip varistors countermeasure for surge volt age and static electricity avr series type: issue date: avr-m avrl september 2011

 (1/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. varistors(smd) countermeasure for surge volt age and static electricity avr series  avr-m, avrl types varistors are voltage dependent nonlinear resistive elements with  a resistance that decreases rapidly when the voltage is over the  constant value. varistor is equivalent with zener diode of two series connection.  therefore, do not have polarity. current vs. voltage characteristics equivalent circuit the effect of the varistor without varistor a malfunction and failure of electronic equipment with varistor suppress abnormal voltage by inserting varistor in a circuit conformity to rohs directive chip varistor /v 1ma :12v zener diode /vz:6.8v positive direction negative direction voltage ( v ) current ( a ) 10 ?1 10 ?2 10 ?3 10 ?4 10 ?5 ?10 ?1 ?10 ?2 ?10 ?3 ?10 ?4 ?10 ?5 2 ? 26 ? 610 ? 10 14 ? 14 18 ? 18 2 zener diodes a capacitance content esd, surge voltage power line signal line ic esd, surge voltage power line signal line insert a varistor between a line and ground : chip varistor ic

 (2/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. features �  no polarity, due to symmetrical current-voltage characteristics. equivalent to anode common type zener diode. �  excellent electrostatic absorption capability. response is as good or better than zener diode. keeps symmetrical current-voltage characteristics even after  electrostatic absorption. �  adopted the inner electrodes lamination structure. wide range of varistor voltages are available in series (6.8 to  39v). low capacitance items are available in series (1.1pf to). world?s smallest 0603-, 1005-, 1608-, 2012-chip types and  1410-array type are available in series. �  excellent mount reliability. good for pb-free soldering. adopted (ni/sn) electroplating. achieved good solderability and solder heat resistance. �  can replace a zener diode + capacitor combination. reduced footprint and total mounting cost. applications � electrostatic absorption �  pulse noise absorption temperature ranges application examples internal structure circuits single type array type operational voltage ranges recommended reflow soldering conditions type avr-m1005/1608/2012 avr-m14a2/0603/avrl operating ?40 to +125c ?40 to +85c storage ?40 to +125c ?40 to +85c consumer product application mobile phone digital video camera digital camera pda note pc dvd-rom, cd-rom cd/md/mp3 player game machine data terminal  lcd panel  touch panel  button and switch unit  battery terminal  audio-video input-output terminal  microphone/receiver unit  controller unit in-car equipment can-bus  ecu connector air conditioner panel car audio  car navigation varistor body ( zinc oxide: zno semiconductor ceramics ) inner electrode ( palladium ) sn plating ni plating ag termination underlayer 7.5 28 16 19 circuit voltage ( v ) 5 0 10152025 30 0603 type 1005 type 1608 type 2012 type 1410 type 28 natural cooling 10s max. preheating 60 to 120s soldering 60s max. 220?c 250?c 260?c max. 180?c 150?c time(s)

 (3/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. avr-m type product identification (1) series name (2) dimensions l  w (3) structure code (4) varistor voltage (5) varistor voltage tolerance (6) packaging style (7) capacitance and tdk internal code shapes and dimensions/recommended pc board pat- tern 0603/1005/1608/2012 types dimensions in mm dimensions in mm 1410 type avr-m 1005 c 270 m t aab (1) (2) (3) (4) (5) (6) (7) 0603 0.6  0.3mm 1005 1.0  0.5mm 1608 1.6  0.8mm 2012 2.0  1.2mm 14a2 1.4  1.0mm (2-element) 270 27  10 0 v k10% m20% ttaping bbulk ty p e l w t b  m i n . weight (mg)typ. 0603 0.60.03 0.30.03 0.30.03 0.1 0.2 1005 1.00.05 0.50.05 0.50.05 0.1 1.2 1608 1.60.1 0.80.1 0.80.1 0.2 5 2012 2.00.2 1.250.2 1.00.2 0.2 15 typeabc 0603 0.25 to 0.35 0.2 to 0.3 0.25 to 0.35 1005 0.3 to 0.5 0.35 to 0.45 0.4 to 0.6 1608 0.6 to 0.8 0.6 to 0.8 0.6 to 0.8 2012 0.9 to 1.2 0.7 to 0.9 0.9 to 1.2 l w t b c a b b 1.37  0.2 1.0  0.2 0.2typ. 0.6max. 0.36  0.2 0.64typ. 0.32  0.2 weight: 4mg typ. dimensions in mm 0.6 to 0.66 0.3  to  0.4 0.35  to  0.45 0.65  to  0.95 1.0  to  1.4 dimensions in mm

 (4/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. electrical characteristics ?   : packaging style(t: taping/b: bulk) terminology ? 1  8/20s test waveform ? 2  10/1000s test waveform part no. varistor voltage  (breakdown voltage) v 1m a(v)[dc1ma] maximum  continuous voltage (rated voltage) vdc(v) clamping  voltage  vcl(v) [8/20s] maximum  energy  e(joule) [10/1000s] maximum  peak current ip(a) [8/20s] capacitance c(pf) [1khz, 1vrms] packaging  quantities (taping) (pieces/reel) 0603 type avrm0603c6r8n ? 101n 6.8 (4.76 to 8.84) 3.5 max.  14[1a] 0.01 max.  10 max.  100 typ. 15,000 avrm0603c080m 101n 8 (6.4 to 9.6) 5.5 max.  17[1a] 0.01 max.  4 max.  100 typ. avrm0603c120m 101n 12.8 (10 to 15.6) 5.5 max.  20[1a] 0.01 max.  5 max.  100 typ. avr-m0603c120m aab 12 (9.6 to 14.4) 7.5 max.  23[1a] 0.01 max.  1 max.  33 typ. 1005 type avrm1005c6r8n 101n 6.8 (4.76 to 8.84) 3.5 max.  14[1a] 0.02 max.  10 max.  100 typ. 10,000 avr-m1005c080m aab 8 (6.4 to 9.6) 5.5 max.  14[1a] 0.04 max.  25 max.  650 typ. avr-m1005c080m adb 8 (6.4 to 9.6) 5.5 max.  14[1a] 0.04 max.  25 max.  480 typ. avr-m1005c080m abb 8 (6.4 to 9.6) 5.5 max.  15[1a] 0.02 max.  3 max.  100 typ. avr-m1005c080m acb 8 (6.4 to 9.6) 5.5 max.  19[1a] 0.01 max.  1 max.  33 typ. avr-m1005c120m aab 12 (9.6 to 14.4) 7.5 max.  20[1a] 0.05 max.  10 max.  130 typ. avrm1005c270k 101n 27 (24 to 30) 19 max.  55[1a] 0.06 max.  4 max.  100 typ. avr-m1005c270m aab 27 (21.6 to 32.4) 15 max.  50[1a] 0.06 max.  4 max.  40 typ. avr-m1005c270m abb 27 (21.6 to 32.4) 15 max.  50[1a] 0.05 max.  1 max.  15 typ. 1608 type avr-m1608c080m aab 8 (6.4 to 9.6) 5.5 max.  15[2a] 0.09 max.  30 max.  650 typ. 4,000 avr-m1608c120m 6ab 12 (9.6 to 14.4) 7.5 max.  20[2a] 0.09 max.  50 max.  1050 typ. avr-m1608c120m 2ab 12 (9.6 to 14.4) 7.5 max.  20[2a] 0.06 max.  15 max.  400 typ. avr-m1608c180m 6ab 18 (14.4 to 21.6) 11 max.  30[2a] 0.1 max.  30 max.  600 typ. avr-m1608c220k 6ab 22 (19.8 to 24.2) 16 max.  34[2a] 0.1 max.  30 max.  560 typ. avr-m1608c220k 2ab 22 (19.8 to 24.2) 16 max.  37[2a] 0.03 max.  10 max.  210 typ. avr-m1608c270k 6ab 27 (24 to 30) 19 max.  42[2a] 0.1 max.  48 max.  430 typ. avr-m1608c270k 2ab 27 (24 to 30) 19 max.  42[2a] 0.1 max.  20 max.  160 typ. avr-m1608c270k acb 27 (24 to 30) 19 max.  54[2a] 0.05 max.  10 max.  60 typ. avr-m1608c270m aab 27 (21.6 to 32.4) 17 max.  52[2a] 0.05 max.  2 max.  30 typ. avr-m1608c270m abb 27 (21.6 to 32.4) 17 max.  52[2a] 0.05 max.  2 max.  15 typ. avrm1608c390k 271n 39 (35 to 43) 28 max.  69[2a] 0.1 max.  78 max.  270 typ. 2012 type avr-m2012c120m 6ab 12 (9.6 to 14.4) 7.5 max.  20[5a] 0.2 max.  60 max.  1000 typ. 2,000 avr-m2012c220k 6ab 22 (19.8 to 24.2) 16 max.  38[5a] 0.3 max.  100 max.  800 typ. avr-m2012c390k 6ab 39 (35 to 43) 28 max.  62[5a] 0.3 max.  100 max.  430 typ. 1410 type avr-m14a2c240m 600n 24 (20 to 27) 16 max.  50[1a] 0.01 max.  5 max.  60 typ.[1mhz] 4,000 avr-m14a2c270m 470n 27 (21.6 to 32.4) 15 max.  54[1a] 0.007 max.  5 max.  47 typ.[1mhz] avrm14a2c270m 150n 27 (21.6 to 32.4) 15 max.  55[1a] 0.02 max.  3 max.  15 typ.[1mhz]  avrm14a2c270m 3r3f 27 (21.6 to 32.4) 10 max.  45[0.2a] 0.002 max.  0.2 max.  3.3 typ.[1mhz] item unit terminology varistor voltage (breakdown voltage) v 1m a (v) voltage measured across the varistor  when dc1ma is applied. maximum continuous  voltage (rated voltage) vdc (v) maximum dc voltage that can be applied  continuously. varistor leakage current: 50a max.  (within the range of maximum allowable  circuit voltage) clamping voltage vcl (v) voltage appearing across the varistor  when a pulse current (8/20s ? 1 ) of  specified peak value is applied. maximum energy e (joule) maximum energy that can be absorbed  without deteriorating varistor  characteristics when an impulse  (10/1000s ? 2 ) is applied once. maximum peak current ip (a) maximum current that can be withstood  without deteriorating varistor  characteristics when an impulse current  (8/20s ? 1 ) is applied once. capacitance c (pf) capacitance measured at 1khz  (or 1mhz) of oscillator frequency and  1vrms of oscillator voltage. 20s 50% 90% 100% current time 8s 1000s 50% 90% 100% 10s energy time

 (5/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. avrl type product identification (1) series name (2) dimensions l  w (3) maximum continuous voltage (4) capacitance (5) capacitance tolerance (6) packaging style (7) varistor voltage and tdk internal code shapes and dimensions/recommended pc board pat- tern dimensions in mm dimensions in mm electrical characteristics ?   : packaging style(t: taping/b: bulk) terminology avrl 10 1a 3r3 f t a (1) (2) (3) (4) (5) (6) (7) 10 1.0  0.5mm 16 1.6  0.8mm 1a 10vdc  1r1 1.1pf 3r3 3.3pf 6r8 6.8pf n 0.3pf f1pf g2pf ttaping bbulk ty p e l w t b  m i n . weight (mg)typ. 1005 1.00.05 0.50.05 0.50.05 0.1 1.2 1608 1.60.1 0.80.1 0.80.1 0.2 5 typeabc 1005 0.3 to 0.5 0.35 to 0.45 0.4 to 0.6 1608 0.6 to 0.8 0.6 to 0.8 0.6 to 0.8 l w t b c a b b part no. capacitance c(pf) [1mhz, 1vrms] maximum continuous voltage (rated voltage) vdc(v) insulation resistance rdc(m ? ) [3vrms] varistor voltage v 1m a(v)[dc1ma] packaging quantities (taping) (pieces/reel) 1005 type avrl101a1r1n ? a 1.1[0.8 to 1.4] 10 max. 10 min. 90 typ. 10,000 avrl101a1r1n b 1.1[0.8 to 1.4] 10 max. 10 min. 39 typ. avrl101c2r2d a 2.2[1.7 to 2.7] 16 max. 10 min. 90 typ. avrl101a3r3f a 3.3[2.3 to 4.3] 10 max. 10 min. 27 typ. avrl101a6r8g a 6.8[4.8 to 8.8] 10 max. 10 min. 27 typ. 1608 type avrl161a1r1n a 1.1[0.8 to 1.4] 10 max. 10 min. 90 typ. 4,000 avrl161a1r1n b 1.1[0.8 to 1.4] 10 max. 10 min. 39 typ. avrl161a3r3f a 3.3[2.3 to 4.3] 10 max. 10 min. 27 typ. avrl161a6r8g a 6.8[4.8 to 8.8] 10 max. 10 min. 27 typ. item unit terminology capacitance c (pf) capacitance measured at 1mhz of oscillator frequency and 1vrms  of oscillator voltage. maximum continuous  voltage (rated voltage) vdc (v) maximum dc voltage that can be applied continuously. varistor leakage current: 50a max.  (within the range of maximum allowable circuit voltage) insulation resistance rdc (m ? ) insulation resistance appearing across the varistor when specified  voltage is applied. varistor voltage (breakdown voltage) v 1m a (v) voltage measured across the varistor when dc1ma is applied.

 (6/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. typical electrical characteristics current vs. voltage characteristics transmission characteristics impedance vs. frequency characteristics capacitance vs. frequency characteristics v1ma:8v v1ma:12v v1ma:18v v1ma:22v v1ma:27v 010203040 voltage ( v ) current ( a ) 10 0 10 ?1 10 ?2 10 ?3 10 ?4 10 ?5 10 ?6 10 ?7 30pf 15pf 6.8pf 3.3pf 1050pf 650pf 400pf 160pf 1 10 100 1000 10000 frequency (mhz) insertion loss ( db ) ? 10 ? 20 ? 30 ? 40 ? 50 ? 60 10 0 1 10 100 1000 10000 frequency (mhz) impeadance ( ? ) 1000 10000 100 10 1 0.1 0.01 30pf 15pf 6.8pf 3.3pf 1050pf 650pf 400pf 160pf 10000 1 10 100 1000 10000 frequency (mhz) capacitance ( pf ) 1000 10000 100 10 1 1050pf 650pf 400pf 160pf 30pf 15pf 3.3pf 6.8pf

 (7/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. electrostatic discharge tests test conditions 150pf, 330 ?  contact discharge charged voltage /8kv, 0.1s interval measuring circuit avr-m0603 type avr-m1608 type avr-m1005 type avrl101a3r3f  10m ? 330 ? 150pf high voltage dc power supply discharge gun esd simulator esd simulator test sample 0.1 1 10 100 number of discharge ( times )   ? v1ma/v1ma ( % ) 10 ?10 ?20 ?30 ?40 ?50 20 0 ?60 0.1 1 10 100 number of discharge ( times )   ? v1ma/v1ma ( % ) 10 ?10 ?20 ?30 ?40 ?50 20 0 ?60 0.1 1 10 100 number of discharge ( times )   ? v1ma/v1ma ( % ) 10 ?10 ?20 ?30 ?40 ?50 20 0 ?60 0.1 1 10 100 number of discharge ( times ) capacitance ( pf )  [1mhz] 7 5 4 3 2 1 8 6 0

 (8/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. electrostatic absorption characteristics discharge current waveform discharge voltage waveform waveform parameters [iec61000-4-2] measuring circuit esd absorption characteristics  comparison of various elements ?50 0 50 100 150 200 250 300 time ( ns ) discharge current ( a ) 7 5 4 3 2 1 ?1 8 6 0 150pf, 330 ? , contact discharge, test level 1 ?50 0 50 100 150 200 250 300 time ( ns ) voltage ( v ) 300 200 150 100 50 0 350 250 ?50 open waveform avr-m1005c120mtaab / v 1m a:12v avr-m1005c080mtaab / v 1m a:8v zener diode /vz:6.2v test level esd charge  voltage (kv) first peak current  of discharge (a) rise time (ns) 1 2 7.5 0.7 to 1.0 2 4 15 0.7 to 1.0 3 6 22.5 0.7 to 1.0 4 8 30 0.7 to 1.0 10m ? 330 ? 50 ? 150pf discharge gun esd simulator esd simulator test sample oscilloscope 60db attenuator i/o impedance: 50 ? frequency range: dc to 18ghz high voltage dc power supply clamping voltage ( v ) 0 316 45 58 47 open waveform 117 16 24 21 350 300 250 200 150 100 50 avr-m1005c080mtaab avr-m1005c120mtaab zener diode/vz:6.2v peak average 271v down 101v down 258v down 93v down 269v down 96v down 30 100 peak voltage:peak voltage of standing up part average voltage : average voltage of 30 to 100ns peak voltage ( voltage ) ( ns ) average voltage esd (electro static discharge)  absorption characteristics of v1ma-8v  is superior to vz-6.2v zener diode.

 (9/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. merits of replacement from zener diode (1) reduction in the number of parts (2) reduction in mounting cost comparison of footprint zener diode chip varistor save a mount area 65% down example of replacement at audio terminal (3) improved electrostatic absorption capability compare data of chip varistor and zener diode  about ic protection application examples cellular phone audio/video 0.8mm 0.5mm 2.3mm 1.2mm audio/out audio/out audio amp audio amp audio connector audio connector : chip varistor 10 ?3 10 ?4 10 ?5 10 ?6 10 ?7 insulation resistance  of tested circuit ( ? ) 02468101214 esd voltage ( kv ) avr-m1608c120mt6ab with zener diode cmos: d74hc04c esd generator : noise laboratory co.,ltd., ess -630a  200pf-0 ?  method model equipment contact type discharge esd applied point: vcc-ground to lcd driver : chip varistor lcd panel backlight led data terminal key pad/switch microphone/receiver audio digi monitor out video1 in video2 in video3 in video5 in video video video video l/mono l/mono l/mono l/mono audio audio audio audio l r : chip varistor

 (10/10) 001-07 / 20110926 / e9c11_avr.fm � all specifications  are subject to change without notice. application examples usb 2.0 measuring circuit without varistor with varistor avrl101a3r3ft(3.3pf) avrl101a6r8gt(6.8pf) d? d+ vdd f.g. usb connector usb cable usb ic : chip varistor ic usb2.0 board on pc test board test set sample : chip varistor
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