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 2 | gas discharge tubes general characteristics features   ?	 ul 	recognition. ?	 cul 	recognition	(specifc	types). ?	 compliance 	to	mil	std	202g,	method	208h	and	106. ?	 can 	be	used	to	meet	the	requirements	of	gr-1361	and	itu	k.12. ?	 aql 	based	on	mil	std	1916 ?	 rohs 	compliant	and	halogen	free. temperature rating storage	-40c	to	+150c operate	-40c	to	+90c   100% inspection ?	 dc 	breakdown,	insulation	resistance,	physical	dimensions,	lead/weld		   ?	 all 	other	gas	tube	characteristics	are	checked	using	the	appropriate   ?	 iso 	9001	certifed. ?	 gas 	tubes	have	no	radioactive	content.   rohs compliance pgt series gas discharge tubes purchased from orld products, llc  comply	to	a	maximum	concentration	value	of	0.1%	by	weight	in	homoge- neous	materials	for	lead	(pb),	mercury,	hexavalent	chromium,	polybrominated	   directive	2002/95/ec	of	the	european	parliament	and	of	the	council	of	27	  in	electrical	and	electronic	equipment	(rohs	directive).		fail	safe	types	with	 date	code	of	10/05	or	after	comply	to	rohs	standards	stated	above.	 solderability ?	all	thru-hole	types	comply	with	mil	std	202g,	method	208h. ?	for	surface	mount	types	see	below	(j-std-020c). terms and defnitions dc breakdown voltage the	voltage	measured	at	a	rise	time	of	100v/s. maximum impulse breakdown voltage the	maximum	breakdown	voltage	at	rise	times	of	100v/us	and	1000v/us	for	99%	of	measured	values. maximum impulse discharge current the	maximum	current	applying	a	waveform	of	8/20us	that	can	be	applied	across	the	terminals	of	the	gas	 tube	without	causing	the	gas	tube	to	change	more	than	-20%,	+30%	from	its	initial	measured	dc	breakdown	  voltage.		dwell	time	between	pulses	is	3	minutes. alternating discharge current rated	rms	value	of	ac	current	at	50hz,	1	sec.	10	times.	intervals:		3min.	dc	breakdown	voltage	may	not	 change	more	than	25%	from	its	initial	measured	dc	breakdown	voltage.	ir	>	10  ohms	(-20%,	+30%	for	  impulse life the	minimum	number	of	impulses	of	a	specifed	waveform	and	peak	current	which	a	gas	tube	will	conduct	 without	causing	the	gas	tube	to	change	more	than	25%	from	its	initial	measured	dc	breakdown	voltage.	 dwell	time	between	pulses	is	1-2	minutes.			 dc holdover voltage the	maximum	dc	voltage	across	the	two	terminals	of	the	gas	tube	under	which	it	may	be	expected	to	return	  insulation resistance the resistance of the gas tube shall be measured each terminal to each other terminal. dc breakdown voltage measuring voltage 70-150v 151-400v 470-1000v 1001-2000v 2001-6000v      capacitance the	capacitance	of	a	gas	tube	shall	be	measured	each	terminal	to	each	other	terminal.	test	frequency:	 1mhz		in	measurements	involving	3-electrode	gas	tubes,	the	terminal	not	being	tested	shall	be	connected	   lead-free refow profle recommendation (ipc/jedec  j-std-020c refow parameter lead-free assembly minimum preheat temperature (tsmin)  150c  200c  60-180	seconds tsmax 	to	tl	ramp-up	rate 3c/second	maximum time	above	 temperature	tl	(tl	) 217c	60-120	seconds  245c	 ~260c(recommended 	 250c	 ) time	25c	to	tp  time	within	5	of	peak	tp 10-20	seconds ramp-down	rate 4c/second	maximum prehea t time tempera ture t 25oc to peak ramp down ramp up ir/convection re?ow pr o?le (ipc/jedec j-std-020c) tp tp 25 t smax t smin  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 3 general characteristics (continued) part marking explanation of example: world products inc. logo 4 digit eia date code /c = low capacitance (only applicable for 2r & 2n, 70v - 145v)  /s denotes wpgt-2r600s or wpgt-2r800s 2rm = 2 electrode mini (not pictured) 2r = 2 electrode standard 2n = 2 electrode high current wpgt = 2 electrode high voltage 2t = 2 electrode switching (not pictured) 145 = dc breakdown voltage 3000 = dc breakdown voltage ul recognition 2 electrode series 0624/s 2r-600 explanation  of example: world products inc. logo 4 digit eia date code 350 = dc breakdown            voltage ul recognition this applies for 3ssm series only. 3 electrode surface mount (3sm & 3ssm) series 0722 s350 2 electrode surface mount series  explanation  of example: 145 = dc breakdown            voltage 4 digit eia date code ul recognition 2ss 2s and 2sr 2sm explanation  of example: world products inc. logo 4 digit eia date code 3r = standard series 3rm = mini series 3rsm = ultra mini series 3rssm = symmetrical                  series 145 = dc breakdown            voltage ul recognition 3 electrode series 2 electrode surface mount chip 3216 and 4532 series   3 5 0 350 = dc breakdown            voltage 2 electrode extremely high current 20b series 350 = dc breakdown voltage wpgt-20b350 0842 part number series 4 digit eia date code ul recognition 2 electrode ae series high voltage screw lead type world products inc. logo 4 digit eia date code 2000 = dc breakdown voltage series type high voltage screw lead type explanation  of example: no lead ultra high current type ae series               0 9 4 0 a e - 6 0 0 world products inc. logo series type 600 = dc breakdown voltage 4 digit eia date code explanation  of example: no lead standard type ae series               - 0 9 4 0 a e 6 0 0 world products inc. logo series type 600 = dc breakdown voltage 4 digit eia date code explanation  of example: no lead high current type ae series              0 9 4 0 a e - 6 0 0 world products inc. logo series type 600 = dc breakdown voltage 4 digit eia date code explanation  of example:  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 4 | gas discharge tubes 2 electrode series part numbering system  example	part	number:   wpgt -  2r  800  b  8  l  c  ta   (1)     (2)   (3)   (4)  (5) (6) (7) (8) (1)  world products gas discharge tubes (2)  series code     2rm = 2 electrode mini series   2r = 2 electrode standard series and high voltage series   2n = 2 electrode high current series   2t = 2 electrode switching type  20b = 2 electrode extremely high current series  ae = 2 electrode standard, high current, ultra high current & screw lead series) (3)  dc breakdown voltage  (please reference specifcation to determine available voltage options for each series.)   70 = 70v   75 = 75v   90 = 90v   120 = 120v   130 = 130v   145 = 145v   150 = 150v   180 = 180v   230 = 230v   250 = 250v   300 = 300v   350 = 350v   400 = 400v  420 = 420v   470 = 470v  600s = 600v  800s = 800v 600 = 600v  700 = 700v 800 = 800v 1000 = 1000v 1200 = 1200v 1400 = 1400v 1600 = 1600v 2000 = 2000v 2500 = 2500v 2700 = 2700v 3000 = 3000v 3500 = 3500v 3600 = 3600v 4000 = 4000v 4500 = 4500v 5000 = 5000v 6000 = 6000v (4)  diameter (d dimension)   a	=	5.5mm	-	2rm	series	only   b = 8mm  d = 11 8mm for ae series  nil	=	for	20b	series   (5)  length (t dimension)   6 = 6mm   8 = 8mm  10	=	10mm	-	high	voltage	series	only  12 = 12mm  17 = 17mm  nil	=	for	20b	series (6)  lead type   b = no leads  nil = no leads for 20b series  l = axial lead (0 8mm lead diameter)    l1 = axial lead (1 0mm lead diameter)    a1 = radial lead (0 8mm lead diameter)    b1 = radial lead (1 0mm lead diameter)    c1	=	radial	lead	clip-in	style	(1.0mm	lead	 diameter)    d1	=	radial	lead	clip-in	style	(0.8mm	lead	 diameter)  d4 = radial lead for 20b series  d5 = tab lead for 20b series  s = screw lead type for ae series (7)  low capacitance    (only applicable for 2r & 2n,  70v C 145v)   c = low capacitance of 0 8pf (8)  taping specifcations   ta = taped (ammo box)    tr = tape & reel  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 5 2 electrode mini series (2rm)   specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (100a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times WPGT-2RM600 600  20% 1300 1500 5 2 5 2 5 5 300 150 1 1 wpgt-2rm800 800  20% 1500 1700 5 2 5 2 5 5 300 150 1 1 wpgt-2rm1000 1000  20% 1600 1800 3 1 5 2 4 300 150 1 1 wpgt-2rm1200 1200  20% 1800 2000 1 1 wpgt-2rm1400 1400  20% 2200 2400 1 1 wpgt-2rm1600 1600  20% 2400 2600 1 1 wpgt-2rm2000 2000  20% 2800 3000 1 1 wpgt-2rm2500 2500  20% 3300 3500 1 1 wpgt-2rm3000 3000  20% 3800 4000 1 1 wpgt-2rm3500 3500  20% 4300 4500 1 1 wpgt-2rm3600 3600  20% 4400 4600 1 1 ul497b recognized, file #e135015 (through wpgt-2rm800). ul1449 and c-ul 3rd edition recognized, file# e321567 (wpgt-2rm1000 C wpgt-2rm3600) t  l  d  d  t  d l type (d) = 0.8mm l1 type (d) = 1.0mm b type 5. 5  0. 5m m 12m m ma x. 12. 7  0. 3m m 12. 7  0. 3m m t 6. 0  0. 5m m t d c1 type (d) = 1.0mm d1 type (d) = 0.8mm a1 type (d) = 0.8mm b1 type (d) = 1.0mm dimensions unit:  mm item dimensions d 5 5  0 3 t 6 0  0 3 d 0 8 or 1 0  0 05 l 24 min  *dc breakdown voltage dc measuring voltage 70-90v 50v 120-400v 100v 470-800v 250v 1000-2000v 500v 2500-4000v 1000v  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 6 | gas discharge tubes t  l  d  d  t  d d 6  5  0  5 mm 14m m max   12  7  0  3 mm 12  7  0  3 mm t 8  0  0  5 mm t l type (d) = 0.8mm l1 type (d) = 1.0mm b type c1 type (d) = 1.0mm d1 type (d) = 0.8mm a1 type (d) = 0.8mm b1 type (d) = 1.0mm 2 electrode standard series (2r) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (100a) dc holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  gas discharge tubes  | 7 2 electrode high voltage series (2r)  specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge current (a) impulse  life (10/1000s)  (100a) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times * 1mhz wpgt-2r600 600  15% 1000 1100 10 5 10 65 500 10 1 5 wpgt-2r800 800  15% 1100 1200 10 5 10 65 500 10 1 5 wpgt-2r1000 1000  20% 1300 1400 10 5 10 65 300 10 1 0 wpgt-2r1400 1400  20% 2100 2200 5 2 5 2 5 5 100 10 1 0 wpgt-2r1600 1600  20% 2300 2400 5 2 5 2 5 5 100 10 1 0 wpgt-2r2000 2000  20% 2700 2800 5 2 5 2 5 5 100 10 1 0 wpgt-2r2500 2500  20% 3500 3600 5 2 5 2 5 5 100 10 1 0 wpgt-2r2700 2340-2970 3600  8 | gas discharge tubes 2 electrode high current series (2n) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge current (a) impulse  life (10/1000s)  (100a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  gas discharge tubes  | 9 2 electrode switching series (2t) specifcations base   part number dc  breakdown  voltage (v) maximum  ignition frequency (hz) switching  operations (times) minimum  insulation  resistance (g)* operating  temperature c maximum  capacitance  0.1vrms 1mhz (pf) 100v/s wpgt-2t350 350  10% 400 1 x 10 5 1 -45	~	+	125 1 wpgt-2t400 400  10% 400 1 x 10 5 1 -45	~	+	125 1 wpgt-2t470 470  10% 400 1 x 10 5 1 -45	~	+	125 1 wpgt-2t600 600  10% 400 1 x 10 5 1 -45	~	+	125 1 wpgt-2t800 800  10% 400 1 x 10 5 1 -45	~	+	125 1 wpgt-2t1000 1000  10% 400 1 x 10 5 1 -45	~	+	125 1 ul497b recognized, file #e135015 (with	the	exception	of	wpgt-2t800	and	wpgt-2t1000.)	ul1449 and cul 3rd edition recognized, file #e321567 for  wpgt-2t800 and wpgt-2t1000. *dc breakdown voltage dc measuring voltage 350-400v 100v 470-1000v 250v       dimensions unit:  mm item dimensions d 8 0  0 3 t 6 0  0 3 d 0 8  0 05 l 25 max  basic application circuit t  l  d  d  l t ype (d) = 0.8mm b t ype load switching  gdt r c v  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 10 | gas discharge tubes 2 electrode extremely high current series (20b) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge current (a) impulse  life (10/1000s)  (300a) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times * 1mhz wpgt-20b150 150  20% 600 700 60 40 40 80 300 1 5 wpgt-20b230 230  20% 600 700 wpgt-20b300 300  20% 600 700 wpgt-20b350 350  20% 700 800 wpgt-20b400 400  20% 750 850 wpgt-20b420 420  20% 750 850 wpgt-20b470 470  20% 800 900 wpgt-20b600 600  20% 900 1000 wpgt-20b800 800  20% 1100 1200 wpgt-20b1000 1000  20% 1400 1500 30 20 20 40 ul1449 and cul 3rd edition recognized file #e321567. *dc breakdown voltage dc measuring voltage 150-400v 100v 470-1000v 250v dimensions 5.5  0.3 0.8  0.1 ?20  0.5 unit:  mm no lead  ty pe d5 t ab t ype d4 radial lead t ype 5.5  0.3 0.8  0.1 ?20  0.5 5  0.5 11.0  0.5 5  0.5 0.5 20  1.0 50.2 50.5 50.5 25.41 0.5 0.5 0.50.1 6.50.5 5.60.3 ?200.2  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes   | 11 2 electrode ae  (standard, high current, ultra high current & screw lead )  series   specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (500a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  12 | gas discharge tubes 3 electrode series part numbering system  example	part	number:   wpgt -  3r  200  c   (1)     (2)   (3)  (4) (1)  world products gas discharge tubes (2)  series code     3rsm = 3 electrode ultra mini series  3rssm = 3 electrode symmetrical series  3rm = 3 electrode mini series   3r = 3 electrode standard series (3)  dc breakdown voltage  (please reference specifcation to determine available voltage options for each series.)   75 = 75v   90 = 90v  120 = 120v   145 = 145v  150 = 150v   200 = 200v   230 = 230v   250 = 250v  260 = 260v   300 = 300v   350 = 350v   400 = 400v   420 = 420v   470 = 470v   550 = 550v   600 = 600v   (4)  lead type   b = no leads    cf	=	(1.0mm	lead	diameter)	with	fail	safe	-	3r	series	only   cf1	=	(0.8mm	lead	diameter)	with	fail	safe   c	=	radial	lead	(1.0mm	lead	diameter)	-	3r	series	only   c2	=	radial	lead		(0.8mm	lead	diameter)	-	3r	series	only   c3 = radial lead with 3 8mm  0 5mm lead pitch (0 8mm lead diameter) 3rm, 3rsm and 3rssm series only   cf3 =	radial	lead	with	3.8mm		0.5mm	lead	pitch	(0.8mm	lead	diameter)	with	fail	safe	-	3rsm	and	3rssm		 series only   c4 = radial lead with 4 0mm  0 5mm lead pitch (0 8mm lead diameter) 3rsm and 3rssm series only   cf4 =	radial	lead	with	4.0mm		0.5mm	lead	pitch	(0.8mm	lead	diameter)	with	fail	safe	-	3rsm	and	3rssm		 series only  g	=	axial	lead	(1.0mm	lead	diameter)	-	3r	series	only   g1 = axial lead (0 8mm lead diameter)   g1f	=	axial	lead	(0.8mm	lead	diameter)	with	fail	safe	-	3rsm	and	3rssm	series	only  h = radial lead with 4 4mm  0 3mm lead pitch (0 8mm lead diameter) 3rm series only  hf	=	radial	lead	with	4.4mm		0.5mm	lead	pitch	(0.8mm	lead	diameter)	with	fail	safe	-	3rsm	and	3rssm	 series only  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 13 3 electrode ultra mini series (3rsm) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (200a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s note 1 100v/s note 2 1000v/s note 2 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  14 | gas discharge tubes 3 electrode ultra mini series (3rsm) dimensions in mm. g1 type                                   g1f type   h type(s) = 4.4  0.5mm     hf type   c3 type(s) = 3.8  0.5mm     cf3 type c4 type(s) = 4.0  0.5     cf4 type d t s h p t1 l d t s h r1 r2 p l t1 t s l d p t s l r1 r2 p d t h d p l t h r1 r 2 p l d d t s h p l t1 d t s h r1 r2 p l t1 item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 d 0 8  0 05 l 15 8  0 5 h 9 4  0 5 r1 5 8 max  r2 7 0 max  item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 s 4 4  0 5 d 0 8  0 05 l 4 5 min  r1 5 8 max  r2 7 0 max  item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 t1 12 0 max  l 12 0 max  s 3 8  0 5 d 0 8  0 05 h 4 5 min  r1 5 8 max  r2 7 0 max  item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 t1 11 0  1 0 l 12 0  2 0 s 4 0  0 5 d 0 8  0 05 h 3 0  0 8 r1 5 8 max  r2 7 0 max   g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 15 3 electrode symmetrical series (3rssm) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (200a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s note 1 100v/s note 2 1000v/s note 2 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  16 | gas discharge tubes item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 d 0 8  0 05 l 15 8  0 5 h 9 4  0 5 r1 5 8 max  r2 7 0 max  item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 s 4 4  0 05 d 0 8  0 5 l 4 5 min  r1 5 8 max  r2 7 0 max  item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 t1 12 0 max  l 12 0 max  s 3 8  0 5 d 0 8  0 05 h 4 5 min  r1 5 8 max  r2 7 0 max  item dimensions spec. tolerance d 5 0  0 1 t 7 2  0 3 t1 11 0  1 0 l 12 0  2 0 s 4 0  0 5 d 0 8  0 05 h 3 0  0 8 r1 5 8 max  r2 7 0 max  3 electrode symmetrical series (3rssm) dimensions in mm. g1 type                                   g1f type   h type(s) = 4.4  0.5mm     hf type   c3 type(s) = 3.8  0.5mm     cf3 type c4 type(s) = 4.0  0.5     cf4 type d t s h p t1 l d t s h r1 r2 p l t1 t s l d p t s l r1 r2 p d t h d p l t h r1 r 2 p l d d t s h p l t1 d t s h r1 r2 p l t1  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 17 3 electrode mini series (3rm) specifcations base  part number dc  breakdown  voltage (v) maximum   impulse  breakdown  voltage  (v) maximum   impulse discharge  current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (200a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s  note 1 100v/s  note 2 1000v/s  note 2 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single   9 cycles times  18 | gas discharge tubes 3 electrode standard series (3r) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (400a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s  note 1 100v/s  note 2 1000v/s  note 2 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  this page intentionally left blank.

 20 | gas discharge tubes 2 & 3 electrode surface mount series part numbering system  example	part	number:   wpgt -  3ssm  230      d   tr   (1)     (2)   (3)        (4)     (5) (1)  world products gas discharge tubes (2)  series code     2sm = 2 electrode surface mount mini series  2s = 2 electrode surface mount standard series  2ss = 2 electrode surface mount mini square series  2sr = 2 electrode surface mount standard low profle series  3216* = 2 electrode surface mount chip series  4532* = 2 electrode surface mount chip series  3sm = 3 electrode surface mount mini series  3ssm = 3 electrode surface mount symmetrical series (3)  dc breakdown voltage  (please reference specifcation to determine available voltage options for  each series.)   70 = 70v  75 = 75v   90 = 90v  120 = 120v   145 = 145v  150 = 150v  200 = 200v   230 = 230v   250 = 250v   300 = 300v   350 = 350v   400 = 400v  420 = 420v   470 = 470v  500 = 500v   600 = 600v  800 = 800v  1100 = 1100v   1200 = 1200v  1800 = 1800v   2000 = 2000v  2500 = 2500v  2700 = 2700v  3000 = 3000v (4) d  =	special	dc	voltage	breakdown	-	3ssm	series	only   (5)  taping specifcations   tr = tape & reel * 3216 and 4532 only available on tape and reel tr suffx.  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 21 2 electrode surface mount mini series (2sm) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (100a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  22 | gas discharge tubes 2 electrode surface mount mini square series (2ss) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (100a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  gas discharge tubes  | 23 2 electrode surface mount standard series (2s) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (100a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  24 | gas discharge tubes 2 electrode surface mount standard low profle series (2sr) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (100a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  gas discharge tubes  | 25 2 electrode surface mount chip series (3216) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum  impulse  discharge current  (8/20us) (ka) alternating discharge  current (a) impulse life  (8/20us)50a minimum  insulation  resistance (1m) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 10 times (5 times each  polarity) 50hz,  1 sec 10 times times * 1mhz 1v wp-3216-120 84	-	156 500 650 0 5 0 5 300 100 min 0 3 max wp-3216-150** 105	-	195 500 650 wp-3216-200** 140	-	260 600 700 wp-3216-230 161	-	299 650 750 wp-3216-300 210	-	390 700 800 wp-3216-350 245	-	455 750 850 wp-3216-400** 280	-	520 800 900 wp-3216-420** 294	-	546 850 950 wp-3216-470 329	-	611 900 1000 wp-3216-500** 350	-	650 900 1000 wp-3216-600** 420	-	780 1000 1100 note: **ul1449	and	c-ul	3rd	edition	recognized.	file	#e321567.	all	other	values	are	pending. *dc breakdown voltage dc measuring voltage 70	-	120v 50v 150	-	600v 100v dimensions unit:  mm recommended pad size 1.8 1.0 2.0 0.4  0.1 3.2  0.3 1.6  0.2 1.6  0.2  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 26 | gas discharge tubes 2 electrode surface mount chip series (4532) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum  impulse  discharge current  (8/20us) (ka) alternating discharge  current (a) impulse withstanding  voltage capacity (kv) impulse  life (8/20us)  100a minimum  insulation  resistance (1g) maximum  capacitance  (pf) 100v/s 100v/s 1000v/s 10 times (5 times each  polarity) 50hz,  1 sec 10  times 10/700us  r=25 10 times (5 times  each  polarity) times * 1mhz 1v wp-4532-75 55	-	95 500 650 2 2 4 300 1 0 5 max  wp-4532-90 63	-	117 500 650 wp-4532-120 84	-	156 500 650 wp-4532-150 105	-	195 500 650 wp-4532-200 140	-	260 600 700 wp-4532-230 161	-	299 650 750 wp-4532-300 210	-	390 700 800 wp-4532-350 245	-	455 750 850 wp-4532-400 280	-	520 800 900 wp-4532-420 294	-	546 850 950 wp-4532-470 329	-	611 900 1000 wp-4532-500 350	-	650 900 1000 wp-4532-600 420	-	780 1000 1100 3.0 1.5 4.2 0.50.1 4.5  0.3 2.70.3 3.2  0.3 ul497b recognized, file #e135015  *dc breakdown voltage dc measuring voltage 70	-	120v 50v 150	-	600v 100v dimensions unit:  mm recommended pad size  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 27 3 electrode surface mount mini series (3sm) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (200a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s note 1 100v/s note 2 1000v/s note 2 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  28 | gas discharge tubes 3 electrode surface mount symmetrical series (3ssm) specifcations base  part number dc  breakdown  voltage (v) maximum  impulse  breakdown  voltage  (v) maximum impulse discharge current (8/20s) (ka) alternating discharge  current (a) impulse  life (10/1000s)  (200a) dc  holdover  voltage (v) minimum  insulation  resistance (g) maximum  capacitance  (pf) 100v/s note 1 100v/s note 2 1000v/s note 2 1 time 10 times (5 times  each  polarity) 50hz,  1 sec single  9 cycles times  gas discharge tubes  | 29 packaging standard bulk packaging axial or radial lead 100 pieces per plastic tray 500 pieces per inner box 10 inner boxes per carton  5000 pieces per full carton surface mount 1000 pieces per plastic airproof bag 2 plastic bags per inner box 10 inner boxes per carton 20000 pieces per full carton  20b only 40 pieces per plastic tray 200 pieces per inner box 10 inner boxes per carton 2000 pieces per full carton 2rm, 2r, 2n, 2t axial lead taping       2rm, 2r, 2n, 2t axial lead ammo box 2rm, 2r, 2n, 2t axial lead reel              2s, 2sm, 2ss, 3sm, 3ssm, 3216 & 4532 smd reel r1 0 1 5 typ  2 3  0 4  21 5  0 5  (circumference) 13  0 4  330  4 0  100 typ  r 1 0 typ  68 typ  (diameter) r1 0 1 5 typ  2 3  0 4  21 5  0 5  (circumference) 13  0 4  330  4 0  100 typ * r 1 0 typ  18 typ ** (diameter) unit: mm quantity: 500 pieces unit: mm quantity: see smd taping  f d l1 l 1 2 max  c unit:  mm complies	to	eia-296-e	and	en60286-1. item dimensions l1 52 4  1 5 l 63 5  1 5 d 10  0 5 f length	+	1.4	max. unit:  mm quantity: 500 pieces item dimensions a 255 max  b 75  5 0 c 68  5 0 20b and ae standard bulk packaging unit: mm * for 3216 this dimension is 60 typ  ** for 3216 this dimension is 15 typ   g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 30 | gas discharge tubes p d p 0 e t k f	 w  unit:  mm quantity:  800 pieces per reel (13) - [ beginning march 2007]     3 reels per inner box   5 inner boxes per carton   12,000 pieces per full carton - [ beginning march 2007] item dimensions item dimensions p 12 0  0 1 e 1 75  0 1 p 0 4 0  0 1 d 1 55  0 1 w 16 0  0 3 k* 6 4  0 1 f 7 5  0 1 t* 0 4  0 05 packaging (continued) 2s and 2sr smd taping 2sm and 2ss smd taping 3sm & 3ssm smd taping unit:  mm quantity:  900 pieces per reel (13)     3 reels per inner box   5 inner boxes per carton   13,500 pieces per full carton item dimensions item dimensions p 12 0  0 1 e 1 75  0 1 p 0 4 0  0 1 d 1 5  0 1 w 16 0  0 3 t 0 5 typ f 7 5  0 1 a 0 4 5  0 1 b 0 4 3  0 1 k 0 4 6  0 1 k 1 0  0 1 d 1 0  0 1 p 2 2  0 1 unit:  mm quantity:   900 pieces per reel (13)     3 reels per inner box   5 inner boxes per carton   13,500 pieces per full carton item dimensions item dimensions p 12 0  0 1 e 1 75  0 1 p 0 4 0  0 1 d 1 55  0 05 w 16 0  0 3 k 5 5  0 1 f 7 5  0 1 t 0 5  0 05 b 5 4  0 1 a 7 28  0 1 p d f w b e t k p 0 a *for	2sr:	k	dimension	is	5.6		0.1	and	t	dimension	is	0.5		0.05  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 gas discharge tubes  | 31 unit:  mm quantity:   3,000 pieces per reel (13) - 3216 size   2,500 pieces per reel (13) - 4532 size     3 reels per inner box - 3216 and 4532 size   5 inner boxes per carton - 3216 and 4532 size   45,000 pieces per full carton - 3216 size   37,500 pieces per full carton - 4532 size item dimensions item dimensions p 8 0  0 1 d 1 55  0 05 p 0 4 0  0 1 k* 3 0  0 1 w 12 0  0 3 t 0 3  0 05 f 5 45  0 1 e 1 75  0 1   p d p 0 fw e t k packaging (continued) 3216 and 4532 taping * for 3216 this dimension is 1 8  0 1  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9

 32 | gas discharge tubes disclaimer:	the	names	of	the	products	and	the	specifcations	in	this	catalog	are	subject	to	change	without	notice	for	the	sake	of	improvement.	world	 products,	llc	also	reserves	the	right	to	discontinue	any	of	these	products.	the	products	in	this	catalog	are	intended	for	use	in	ordinary	electronic	products.	 if any of these products are to be used in special applications requiring extremely high reliability, where product defects might pose a safety risk, please  consult world products, llc though world products, llc has taken all possible precautions to ensure the quality and reliability of its products, improper use  of	products	may	result	in	bodily	injury,	fre,	or	similar	accident.	if	you	have	any	questions	regarding	the	use	of	the	products	in	question,	please	consult	world	 products,	llc	please	be	advised	that	world	products,	llc	accepts	no	responsibility	for	any	infraction	by	users	of	world	products,	llc	products	on	third	party	 patents or industrial copyrights  gdt  in  cable  protection gas t ube in  antenna protection 230v  gdt motor(two  wire  s ystem)  protection  from  lightning gas  tu be  application in  ac line isolation gdt  &  tvsd  te lephone  line  protection ga s  discharg e  tu be   ar e  ar e de signed  to  limit  vo ltage surges on balanced or unbalanced communications circuits an d on dc  to  420 hz powe r circuits.  al though  te lephone circuits are a major application for gas tube surge arrest or s, this guide will also pr ov ide useful information for other surge applications such as  ac  circuits . wpi reserves copyright a ll  application  notes/circuits  are  shown  as  examples  only .  it  is  the  responsibility  of  the  purchaser  to  insure  that  the  application  meets  purchaser? s  speci?ca- tions. no representation or warranty , whether express or implied, is given and no liability is assumed by wpi with respect to  the use of such examples.  g as  d ischarge  t ubes world products inc.   19654 eighth street east, sonoma, ca 95476  |  phone (707) 996-5201  |  fax (707) 996-3380  |  www.worldproducts.com  rev. 13.9
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