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		  83 080216 transfeed avx multilayer ceramic transient voltage suppressors tvs protection and emi attenuation in a single chip general description avx has combined the best electrical characteristics of its transguard ? transient voltage suppressors (tvs) and its feedthru capacitors into a single chip for state-of-the-art overvoltage circuit protection and emi reduction over a broad range of frequencies. this unique combination of multilayer ceramic construction in a feedthru configuration gives the circuit designer a single 0805 chip that responds to transient events faster than any tvs device on the mar- ket today, and provides significant emi attenuation when in the off-state. the reduction in parallel inductance, typical of the feedthru chip construction when compared to the construction of standard tvs or ceramic capacitor chips, gives the transfeed product two very important electrical advan- tages: (1) faster turn-on time. calculated response times of  84 080216 transfeed electrical specifications transfeed avx multilayer ceramic transient voltage suppressors tvs protection and emi attenuation in a single chip avx working working breakdown clamping maximum transient peak typical dc maximum part number voltage voltage voltage voltage leakage  energy current cap resistance feedthru (dc) (ac) current rating rating current v2f105a150y2e _ _ 5.6 4.0 8.520% 18 35 0.10 30 800 0.200 0.75 v2f105c150y1f _ _ 5.6 4.0 8.520% 18 35 0.30 120 2500 0.150 1.00 v2f109a200y2e _ _ 9.0 6.4 12.715% 22 25 0.10 30 575 0.200 0.75 v2f109c200y1f _ _ 9.0 6.4 12.715% 22 25 0.30 120 1800 0.150 1.00 v2f114a300y2e _ _ 14.0 10.0 18.512% 32 15 0.10 30 300 0.200 0.75 v2f114c300y1f _ _ 14.0 10.0 18.512% 32 15 0.30 120 900 0.150 1.00 v2f118a400y2e _ _ 18.0 13.0 25.510% 42 10 0.10 30 200 0.200 0.75 v2f118c400y1f _ _ 18.0 13.0 25.510% 42 10 0.30 120 500 0.150 1.00 v2f118x500y3d _ _ 18.0 13.0 25.510% 50 10 0.05 20 75 0.250 0.50 v2f126c600y2e _ _ 26.0 18.0 34.510% 60 10 0.3 80 250 0.2 0.75 termination finish code packaging code v w (dc) dc working voltage (v) v w (ac) ac working voltage (v) v b typical breakdown voltage (v @ 1ma dc ) v b  to l v b  tolerance is  from typical value v c clamping voltage (v @ 1a 8x20s ) i l maximum leakage current at the working voltage (a) e t transient energy rating (j, 10x1000s) i p peak current rating (a, 8x20s) cap typical capacitance (pf) @ 1mhz and 0.5 v dcr dc resistance (ohms) i ft maximum feedthru current (a) y capaci  tance tolerance y = +100/-50% 2 dc resistance 1 = 0.150 ohms 2 = 0.200 ohms 3 = 0.250 ohms e feedthru current d = 500 ma e = 750 ma f = 1.0 amp d packaging code pcs./reel d =  1,000 r =  4,000 t = 10,000 v varistor 2 chip size 2 = 0805 f feedthru capacitor 1 no. of elements 05 voltage 05 = 5.6vdc 09 = 9.0vdc 14 = 14.0vdc 18 = 18.0vdc 26 = 26.0vdc a energy rating x = 0.05j a = 0.1j c = 0.3j 150 varistor clamping voltage 150 = 18v 200 = 22v 300 = 32v 400 = 42v 500 = 50v 600 = 60v p termination finish p = ni/sn (plated) how to order

 85 080216 transfeed avx multilayer ceramic transient voltage suppressors tvs protection and emi attenuation in a single chip bw t s x l c l ew w bl t p input output l c p s w dimensions mm (inches) lwtbw bl ewx s 0805 2.01  0.20 1.25  0.20 1.143 max. 0.46  0.10 0.18 + 0.25 -0.08 0.25  0.13 1.02  0.10 0.23  0.05 (0.079  0.008) (0.049  0.008) (0.045 max.) (0.018  0.004) (0.007 + 0.010 -0.003) (0.010  0.005) (0.040  0.004) (0.009  0.002) recommended solder pad layout  (typical dimensions) mm (inches) tpswlc 0805 3.45 (0.136) 0.51 (0.020) 0.76 (0.030) 1.27 (0.050) 1.02 (0.040) 0.46 (0.018) 4 pad layout 18lc 18a 14a 9a 5a 0 -10 -20 -30 -40 -50 -60 -70 0.01 0.1 1 frequency (ghz) (db) 10 transfeed 0.1j 18c 5c 14c 9c 0 -10 -20 -30 -40 -50 -60 -70 0.01 0.1 1 frequency (ghz) (db) 10 transfeed 0.3j db attenuation vs frequency

 86 080216 0 -10 -20 -30 -40 -50 -60 -70 0.01 0.1 1 frequency (ghz) (db) 10 v2f105a150y2e vc080505a150 5.6v, 0.1j 0 -10 -20 -30 -40 -50 -60 0.01 0.1 1 frequency (ghz) (db) 10 v2f114a300y2e vc080514a300 14v, 0.1j 0 -10 -20 -30 -40 -50 -60 0.01 0.1 1 frequency (ghz) (db) 10 v2f118a400y2e vc080518a400 18v, 0.1j 0 -10 -20 -30 -40 -50 -60 -70 0.01 0.1 1 frequency (ghz) (db) 10 v2f118x500y3d vc08lc18a500 18v, 0.05j 0 -10 -20 -30 -40 -50 -60 -70 0.01 0.1 1 frequency (ghz) (db) 10 v2f105c150y1f vc080505c150 5.6v, 0.3j 0 -10 -20 -30 -40 -50 -60 -70 0.01 0.1 1 frequency (ghz) (db) 10 v2f118c400y1f vc080518c400 18v, 0.3j 0 -10 -20 -30 -40 -50 -60 -70 0.01 0.1 1 frequency (ghz) (db) 10 v2f114c300y1f vc080514c300 14v, 0.3j insertion loss comparison (transfeed vs transguard ? ) 0805 C db vs frequency transfeed avx multilayer ceramic transient voltage suppressors tvs protection and emi attenuation in a single chip performance characteristics

 87 080216 current vs temperature 0805 C 0.1 joule current vs temperature 0805 C 0.3 joule transfeed avx multilayer ceramic transient voltage suppressors tvs protection and emi attenuation in a single chip performance characteristics 18lc 18v 14v 5v 9v 30 25 note: dashed portions not guaranteed 20 0.3 0.5 0.75 current (amps) component temperature (  c) 1 18v 14v 5v 30 25 20 0.25 0 0.5 0.75 current (amps) component temperature (  c) 1

 88 080216 discrete mlv model where: r v = voltage variable resistance (per vi curve) r p 10 12  c = defined by voltage rating and energy level r on = turn on resistance l p = parallel body inductance discrete mlvf model where: r v = voltage variable resistance (per vi curve) r p = body ir c = defined by voltage rating and energy level r on = turn on resistance l p = minimized parallel body inductance l s = series body inductance l s l s r v c r p r on l p to device requiring protection solder pad solder pad solder pad pcb trace to device requiring protection r v c r p r on l p solder pad transfeed avx multilayer ceramic transient voltage suppressors tvs protection and emi attenuation in a single chip performance characteristics avx multilayer feedthru varistors (mlvf) are an ideal choice for system designers with transient strike and broadband emi/rfi concerns. feedthru varistors utilize a zno varistor material and the  electrode pattern of a feedthru capacitor. this combination allows the package advantage of the feedthru and material advantages of the zno dielectric to be optimized. zno mlv feedthrus exhibit electrical and physical advantages over standard zno mlvs. among them are: 1. faster turn on time 2. broadband emi attenuation 3. small size (relative to discrete mlv and emi filter schemes) the electrical model for a zno mlv and a zno feedthru mlv are shown below. the key difference in the model for the feedthru is a transformation in parallel to series induc- tance. the added series inductance helps lower the injected transient peak current (by 2fl) resulting in an additional ben- efit of a lower clamping voltage. the lowered parallel induc- tance decreases the turn on time for the varistor to  89 080216 transfeed avx multilayer ceramic transient voltage suppressors tvs protection and emi attenuation in a single chip performance characteristics applications ? emi suppression ? broadband i/o filtering ? vcc line conditioning features ? small size ? low esr ? ultra-fast response time ? broad s21 characteristics market segments ? computers ? automotive ? power supplies ? multimedia add-on cards ? bar code scanners ? remote terminals ? medical instrumentation ? test equipment ? transceivers ? cellular phones / pagers a comparison table showing typical element parameters and resulting  performance features for mlv and mlvf is shown above. mlvf parameter mlv 0805 0805 5ph l s typical n/a 0.25 x 10 12  r p typical >1 x 10 12  
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