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		  Datasheet File OCR Text:


		  MCOTS-F-28-T-HT transient filter half brick  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 1 operational features in-line manufacturing process ?	 as9100 	 and	 iso 	 9001	 certified 	 facility ?	 full 	 component	 traceability mechanical features safety features screening/qualification m ilitary  cots emi f ilter -40v to +40v 30a 40m @ 100c >80db @ 250khz continuous input output current max. dc resistance differential attenuation f ull   p ower   o peration: -55oc to +100oc designed and manufactured in the usa specification compliance the	 mil-cots 	 series	 of	 emi	 flters 	 brings	 synqors 	 feld	 proven 	 technology	 and 	 manufacturing 	 expertise	 to	 the	 military 	 and 	 aerospace 	 industry. 	 synqors 	 innovative 	 packaging	 approach 	 ensures 	 survivability 	 in	 the	 most	 hostile 	 environments. 	 compatible	 with 	 the	 industry	 standard 	 format, 	 these	 flters 	 have 	 high 	 differential-mode 	 and	 common-mode	 attenuation, 	 low	 dc	 resistance, 	 and	 a	 stabilizing 	 bulk	 capacitor 	 resistor. 	 they	 follow 	 conservative 	 component	 derating 	 guidelines 	 and 	 they	 are 	 designed 	 and	 manufactured 	 to	 comply	 with 	 a	 wide 	 range 	 of	 military 	 standards. 	 this	 flter, 	 when	 combined	 with 	 mil-cots 	 dc-dc 	 converters, 	 is	 designed	 to	 comply	 with 	 mil- std-704, 	 mil-std-1275, 	 rtca/do-160, 	 def-stan 	 61-5	 and	 mil-std-461	 for	a	28vin	system. ? transient 	 suppression	 circuitry	to	block	 voltage	 surges	 and	 spikes ? soft-start 	 circuitry	to	 limit	in-rush	 charging	 currents ? reverse 	 polarity	 protection	 with	a	 low-loss	 synchronous 	 rectifer ? output	power	 limit	 for	 short-circuit	 protection ? on/off	 pass-through	 circuitry ? standby 	 circuitry	to	 minimize	quiescent	power	 draw ? 30	amps	output	 current ? very 	low	dc	 resistance ? >	80	db	 differential-mode	 attenuation	at	250khz ? >	36	db	common-mode	 attenuation	at	250khz ? stabilizing 	bulk	 capacitor	and	damping	 resistor	 included ? all 	 capacitors	 are	x7r	 multi-layer	 ceramic ? designed	to	meet	most	 mil-std	461	emi requirements ? 2250v	input/output	to	common	mode	isolation ? certifed	60950-1,	2nd	 edition 	 mcots	 flters	 (with	 mcots	 converters)	 are	designed	to	meet: ? mil-hdbk-704-8 	(a	 through	f) ? rtca/do-160 	 section	16,	 17,	18 ? mil-std-1275 	 (b,	d)	 (full 	power	 operation	down	to	16v in ) ? def-stan 	61-5	(part	6)/(5,	6) ? mil-std-461 	(c,	 d,	e,	f) ? size: 2.49	x	2.39	x	0.51		(63.1	x	60.6	x	13.0	mm) ? total 	weight:	 4.6	oz.	(130	g) ? flanged	baseplate	 version	 available ? qualifed 	to	 mil-std-810 ? available 	with	 s-grade	or	 m-grade	 screening ? pre-cap 	inspection	per	 ipc-a-610,	class	iii ? temperature 	 cycling	per	 mil-std-883,	method	1010, condition	 b,	10	 cycles ? burn-in 	at	100	c	baseplate	 temperature ? final	visual	inspection	per	 mil-std-883,	method	2009         MCOTS-F-28-T-HT-n-s emi filter -40v to +40v in  30a out           

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 2 current: 30a MCOTS-F-28-T-HT technical specification typical connection diagram fundamental circuit diagram mil - cots emi filter + vin - vin + vout - vout mil - cots  dc / dc  converter + vin - vin + vout - vout load mil - cots  dc / dc  converter load to other loads + vin - vin + vout - vout on / off  in on / off  out on / off on / off note :   use of the enable pass - through  feature is optional .   pin b may be  connected to pins  3  and  4 .   see  on / off description in basic  operation and features . open  means  on stdby closed  means  on cm in cm out     

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 3 current: 30a MCOTS-F-28-T-HT technical specification MCOTS-F-28-T-HT electrical characteristics  parameter min. typ. max. units  notes & conditions        	specifcations	subject	to	change	without	notice 	vin=28v	dc	5%,	 pout=480w	unless	otherwise	specifed  absolute  maximum ratings 	 input	 voltage 	continuous -40 100 v 	 transient	(	1	s) -50 210 v 	 isolation	 voltage -2250 2250 v 	 input/output	to	common-mode	pins 	output	 current 35 a 	 operating	case	 temperature -55 100 c 	 baseplate	 temperature 	 storage	case	 temperature -65 135 c 	 voltage	at	on/off	in,	on/off	out -0.5 50 v 	 voltage	at	stdby 0 5 v  electrical characteristics 	 input	 voltage 	 see	input	over	 voltage	shutdown	 application	 section 	continuous -40 40 v 	 see	note	5 	 transient	(1	s,	rs*	=	0	) -50 50 v 	 see	note	5 	 transient	(	100	ms,	rs*	=	0	) -50 100 v 	 see	note	5 	 transient	(	1	s,	rs*	=	0	) -50 210 v 	 see	note	5 	 under-voltage	 lockout 	 turn-on	 input	 voltage	 threshold 15.0 15.5 16.0 v 	 turn-off	output	 voltage	 threshold 2.0 3.0 4.0 v 	 iout	=	30a 	 zero	load	 input	 current 6 ma 	 standby	mode	 input	 current 4 ma 	output	 voltage	(continuous) 	 vout	=	vin	-	(iin	x	rdc)	-	vsr v 	output	 current	(continuous) 30 a 	vin	=	 16v,	 see	 figure	c 	output	 power	(continuous) 480 w 	 see	 figure	c 	dc	 resistance	(rdc) 	 tcase	=	25c 25 m 	 tcase	=	100c 40 m 	 synchronous	 rectifer	 drop	(vsr) 40 mv 	 power	dissipation	(30a	output	 current) 	vin	=	16v 	 tcase	=	25c 20 w 	 tcase	=	100c 35 w 	maximum	output	 capacitance 1.0 mf 	 soft-start	 circuitry 					output	 current	during	 soft-start 1.00 1.80 a 	 see	note	4 					 soft-start	 duration	 period 110 ms 					 soft-start	 recycle	 period 600 ms 	 anti-parallel	diode 				 forward	 current 								continuous 2.00 a 								 transient	(	8	ms) 12.5 a 				 forward	 voltage	(@	1	a) 0.60 1.00 v 	 total	 differential-mode	capacitance 157 f 	 measured	 across	input	and	output	pins 	 total	common-mode	 capacitance 0.15 f 	 measured	between	 any	pin	to	common-mode	pin 	 bulk	capacitor 125 f 	damping	 resistor 0.1  	noise	 attenuation 	 see	 figure	1 *	rs	=	 source	 impedance      

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 4 current: 30a MCOTS-F-28-T-HT technical specification MCOTS-F-28-T-HT electrical characteristics (continued)  parameter min. typ. max. units  notes & conditions        	specifcations	subject	to	change	without	notice 	vin=28v	dc	5%,	 pout=480w	unless	otherwise	specifed  input voltage spike suppression 	output	 voltage	deviation	due	to	a	 spike 	 see	note	2 	 input	 voltage	 spike	 (centered	on	vin) 	 250v,	100s,	emax	=	15mj -10 15 v 	 mil-std-1275	 (b,	d) 	 200v,	10s,	rs*		0.5 -10 15 v 	 mil-std-461c	(cs06);	 def-stan	61-5 	 400v,	5s,	rs*		0.5 -10 15 v 	 mil-std-461c	(cs06) 	 600v,	10s,	rs*	=	50 -10 15 v 	 rtca/do-160e  input  voltage surge suppression 	output	 voltage	during	a	 surge 	 input	 surge	 voltage	and	 duration 	 see	note	1 	60	 v,	550	ms,	rs*	=	0		 40 48 v 	 mil-hdbk-704a 	80	 v,	100	ms,	rs*	=	0	 40 48 v 	 mil-hdbk-704a;	 rtca/do-160e 	100	 v,	80	ms,	rs*	=	0	 40 48 v 	 mil-std-1275	 (b,	d);	 def-stan	61-5	 (part	6)/5 	110	 v,			5	ms,	rs*	=	0		 40 48 v 	 def-stan	61-5	 (part	6)/5 	202	 v,	350	ms,	rs*	=	0	 0 48 v 	 mil-std-1275	 (b,	d);	 def-stan	61-5	 (part	6)/6  isolation characteristics 	 isolation	 voltage	 (any	pin	to	common-mode	pins) 	continuous -2250 2250 v 	 isolation	 resistance	 (any 	pin	to	common-mode	pins) 30 m  feature characteristics 	on/off	 input 	 off-state	 voltage -0.5 0.8 v 	 off-state	 voltage	 pulldown	 current 80 a 	 current	 drain	 required	to	 ensure	logic	low 	 on-state	 voltage 2 50 v 	 on-state	pin	leakage	 current 20 a 	 imax	 drawn	 from	pin	allowed,	module	on 	 pull-up	 voltage 3.2 4 4.5 v 	 see	 figure	a 	on/off	output 	 off-state	 resistance 17  	 off-state	 voltage -100 mv 	 on-state	 voltage 50 v 	 on-state	leakage	 current 20 a 	 standby	 input 	 normal-state	 voltage 0 3.5 v 	 standby-state	 voltage 4 5 v 	 pull-up	 voltage 5 v 	 pull-up	 resistance 50 k  reliability  characteristics 	calculated	mtbf	 (mil-std-217f2) 	gb	@	 tcase	=	70oc 6.2 10 6 	hrs. 	gm	@	 tcase	=	70oc 0.66 10 6 	hrs.  weight  characteristics 	device	 weight 130 g  electrical characteristics notes 1.	though	 beyond	the	continuous	input	 voltage	 rating	 for	 mcots-28	 series	 converters,	these	 are	 within	their	 transient	input	 voltage	 ratings. 2.	 verifed	 by	 qualifcation	testing	and	analysis. 3.	only	the	m	 grade	 products	 are	tested	at	 three	 temperatures.	the	s	 grade	 products	 are	tested	at	one	 temperature.		please	 refer	to	the	 mil-cots	 screening 	table	 for	 details. 4. 	 soft	start	is	engaged	only	when	the	output	 voltage	starts	 from	 zero	or	dips	below	the	 turn-off	output	 voltage	 threshold	(4v	max). 5.	shutdown	and	 restart	 if	the	input	 voltage	goes	below	the	 uvlo	 value	or	 above	 84v. *	rs	=	 source	 impedance MCOTS-F-28-T-HT electrical characteristics  parameter min. typ. max. units  notes & conditions        	specifcations	subject	to	change	without	notice 	vin=28v	dc	5%,	 pout=480w	unless	otherwise	specifed  absolute  maximum ratings 	 input	 voltage 	continuous -40 100 v 	 transient	(	1	s) -50 210 v 	 isolation	 voltage -2250 2250 v 	 input/output	to	common-mode	pins 	output	 current 35 a 	 operating	case	 temperature -55 100 c 	 baseplate	 temperature 	 storage	case	 temperature -65 135 c 	 voltage	at	on/off	in,	on/off	out -0.5 50 v 	 voltage	at	stdby 0 5 v  electrical characteristics 	 input	 voltage 	 see	input	over	 voltage	shutdown	 application	 section 	continuous -40 40 v 	 see	note	5 	 transient	(1	s,	rs*	=	0	) -50 50 v 	 see	note	5 	 transient	(	100	ms,	rs*	=	0	) -50 100 v 	 see	note	5 	 transient	(	1	s,	rs*	=	0	) -50 210 v 	 see	note	5 	 under-voltage	 lockout 	 turn-on	 input	 voltage	 threshold 15.0 15.5 16.0 v 	 turn-off	output	 voltage	 threshold 2.0 3.0 4.0 v 	 iout	=	30a 	 zero	load	 input	 current 6 ma 	 standby	mode	 input	 current 4 ma 	output	 voltage	(continuous) 	 vout	=	vin	-	(iin	x	rdc)	-	vsr v 	output	 current	(continuous) 30 a 	vin	=	 16v,	 see	 figure	c 	output	 power	(continuous) 480 w 	 see	 figure	c 	dc	 resistance	(rdc) 	 tcase	=	25c 25 m 	 tcase	=	100c 40 m 	 synchronous	 rectifer	 drop	(vsr) 40 mv 	 power	dissipation	(30a	output	 current) 	vin	=	16v 	 tcase	=	25c 20 w 	 tcase	=	100c 35 w 	maximum	output	 capacitance 1.0 mf 	 soft-start	 circuitry 					output	 current	during	 soft-start 1.00 1.80 a 	 see	note	4 					 soft-start	 duration	 period 110 ms 					 soft-start	 recycle	 period 600 ms 	 anti-parallel	diode 				 forward	 current 								continuous 2.00 a 								 transient	(	8	ms) 12.5 a 				 forward	 voltage	(@	1	a) 0.60 1.00 v 	 total	 differential-mode	capacitance 157 f 	 measured	 across	input	and	output	pins 	 total	common-mode	 capacitance 0.15 f 	 measured	between	 any	pin	to	common-mode	pin 	 bulk	capacitor 125 f 	damping	 resistor 0.1  	noise	 attenuation 	 see	 figure	1 *	rs	=	 source	 impedance      

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 5 current: 30a MCOTS-F-28-T-HT technical specification - 240 - 200 - 160 - 120 - 80 - 40 0 40 1 10 100 1000 10000 100000 attenuation (db) frequency (khz) differential attenuation common - mode attenuation 0.001 0.01 0.1 1 1 10 100 1000 output impedance magnitude (ohms) frequency (khz) 30 100 1k 10k frequency (hz) 10 23 36 49 62 75 88 101 114 127 140 level (dbua) 10k 100k 1m 10m frequency (mhz) -10 1 12 23 34 45 56 67 78 89 100 level (dbuv) frequency (mhz) 0 20 40 60 80 100 120 140 160 180 200 level (db) 20 100 1k 10k 100k 900m 800m 700m 600m 500m 400m 300m 200m 100m 100 90 80 70 60 50 40 30 20 10 0 10k 1g frequency (mhz) level (dbuv/m) figure 	1:	calculated	common	mode	and	 differential	mode	 attenuation	 provided	 by 	the	 flter	as	a	 function	of	 frequency	assuming	no	other	 parasitic	coupling	in	the	 system.		 both	input	 lines	 are	assumed	to	be	connected	to	chassis	 ground	 through	 50	 resistors.		the	common-mode	connection	is	also	assumed	to	be	connected	to	 chassis	 ground. figure 	2:	 typical	output	 impedance	(magnitude)	of	the	 flter	looking	 back	into	its	output	pins	with	the	input	pins	connected	to	a	 source	 with	 zero 	 source	impedance. figure 	3:	 mil-std-461f	method	ce101	low	 frequency	conducted	 emissions.	 limit	line	(in	 red)	is	the	submarine	 applications	dc	 curve	 for	 a	500w	load.	 see	 mil-std-461	 compliance	matrix	 table	 for	test	 setup. figure 	4:	 mil-std-461f	method	ce102	high	 frequency	conducted	 emissions	with	two	33nf	common	mode	capacitors.	 limit	line	(in	 red)	 is	the	 basic	 curve.		 see	 mil-std-461	 compliance	matrix	 table	 for	test	 setup. 	 figure 	5:	 mil-std-461f	method	re101	low	 frequency	 radiated	 emissions.	 limit	line	(in	 red)	is	the	 standard	 curve	 from	 mil-std-461f	 method	re01,	which	is	 more	strict	than	 all	re101	 limits.		 see	 mil- std-461	 compliance	matrix	 table	 for	test	 setup. figure 	6:	 mil-std-461f	method	re102	high	 frequency	 radiated	 emissions.	 limit	line	(in	 red)	is	the	 fixed	wing	 internal,	   25	meters	nose	 to	 tail.		 see	 mil-std-461	 compliance	matrix	 table	 for	test	 setup.     

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 6 current: 30a MCOTS-F-28-T-HT technical specification basic 	 operation 	 and 	 features the 	 mcots-f-28-t 	 is 	 a 	 multi-stage 	 differential-mode 	 and 	 common-mode 	 passive 	 emi 	 filter 	 designed 	 to 	 interface 	 a 	 power 	 source 	 with 	 one 	 or 	 more 	 synqor 	 dc/dc 	 converters 	 (or 	 other 	 loads 	 that 	 create 	 emi). 		 each 	 stage 	 of 	 this 	 filter 	 is 	 well 	 damped 	 to 	 avoid 	 resonances 	 and 	 oscillations, 	 and 	 only 	 x7r 	 multi- layer 	 ceramic 	 capacitors 	 are 	 used. 	 	 figure 	 1 	 shows 	 the 	 typical 	 differential 	 and 	 common-mode 	 attenuation 	 provided 	 by 	 this 	 filter 	 when 	 the 	 source 	 impedance 	 is 	 50 	 to 	 chassis 	 ground 	 on 	 each 	 input 	 line. the 	 mcots-f-28-t 	 emi 	 filter 	 includes 	 a 	 large 	 bulk 	 capacitor 	 (also 	 x7r) 	 with 	 a 	 series 	 damping 	 resistor 	 to 	 correct 	 for 	 the 	 unstabilizing 	 effect 	 of 	 a 	 converters 	 negative 	 input 	 resistance. 		 a 	 white 	 paper 	 discussing 	 this 	 negative 	 input 	 resistance 	 and 	 the 	 need 	 for 	 corrective 	 damping 	 can 	 be 	 found 	 on 	 the 	 synqor 	 website 	 (see 	 input 	 system 	 instability 	 application 	 note). 		 figure 	 2	 shows 	 the 	 magnitude 	 of 	 the 	 filters 	 output 	 impedance 	 when 	 the 	 filter 	 input 	 is 	 connected 	 to 	 a 	 stiff 	 voltage 	 source. when 	 used 	 with 	 synqors 	 dc/dc 	 converters, 	 the 	 mcots-f-28-t 	 emi 	 filter 	 is 	 designed 	 to 	 pass 	 all 	 the 	 relevant 	 mil-std-461d/e 	 requirements 	 to 	 their 	 most 	 stringent 	 limits. 	 	 the 	 mil-std-461 	 compliance 	 matrix 	 table 	 lists 	 these 	 requirements 	 and 	 describes 	 the 	 setup 	 used 	 to 	 pass 	 them. 		 figures 	 3 	 - 	 6 	 show 	 results 	 from 	 selected 	 conductive 	 and 	 radiated 	 emissions 	 tests. transient  suppression: 	 	 the 	 input 	 voltage 	 surge 	 and 	 spike 	 compliance 	 matrix 	 displays 	 the 	 worst 	 case 	 requirements 	 listed 	 in 	 various 	 28v 	 military 	 (vehicle 	 and 	 aircraft) 	 and 	 civil 	 aircraft 	 standards. 		 the 	 mcots-f-28-t 	 emi 	 filter 	 is 	 designed 	 to 	 handle 	 all 	 of 	 the 	 short 	 duration 	 voltage 	 spike 	 requirements 	 of 	 these 	 standards 	 (with 	 certain 	 assumptions 	 regarding 	 def-stan 	 61-5). 	 	 some 	 of 	 the 	 long 	 duration 	 voltage 	 surge 	 requirements 	 remain 	 within 	 the 	 50v 	 maximum 	 transient 	 rating 	 of 	 a 	 synqor 	 mcots-c-28 	 dc/dc 	 converter. 		 the 	 others 	 require 	 the 	 transient 	 suppression 	 circuitry 	 of 	 the 	 mcots-f-28-t 	 emi 	 filter 	 to 	 protect 	 the 	 converter 	 from 	 an 	 over-voltage 	 condition. 		 if 	 mcots-c-28e 	 or 	 mcots-c-28ve 	 converters 	 are 	 used, 	 voltage 	 surges 	 as 	 high 	 as 	 80v 	 can 	 be 	 tolerated 	 without 	 the 	 need 	 for 	 this 	 transient 	 suppression 	 circuitry. the	 mcots-f-28-t 	 emi 	 filter 	 is 	 also 	 designed 	 to	 pass	 the	 waveform	 types	 and 	 applications 	 specified 	 in 	 rtca/do-160e 	 section 	 22	 (lightning 	 induced	 transient	 susceptibility) 	 to	 level	 4.	 reverse  polarity  protection: 	 the 	 mcots-f-28-t 	 emi 	 filter 	 has 	 a 	 series-connected 	 mosfet 	 that 	 is 	 controlled 	 to 	 function 	 as 	 a 	 diode, 	 but 	 with 	 a 	 very 	 small 	 forward 	 voltage 	 drop 	 ( 	 4 	 m 	 x 	 iout). 	 this 	 synchronous 	 rectifier 	 blocks 	 reverse 	 current 	 flow 	 if 	 the 	 filters 	 input 	 voltage 	 is 	 mistakenly 	 connected 	 with 	 the 	 wrong 	 polarity. 	 	 the 	 anti-parallel 	 diode, 	 working 	 with 	 the 	 synchronous 	 rectifier, 	 ensures 	 that 	 the 	 filters 	 output 	 voltage 	 goes 	 only 	 slightly 	 negative 	 during 	 this 	 time, 	 and 	 therefore 	 satisfying 	 the 	 minimum 	 input 	 voltage 	 specifications 	 of 	 synqors 	 mcots 	 converters. the	 synchronous	 rectifier 	 also 	 performs	 a	 useful	 function 	 during 	 negative 	 polarity 	 spikes 	 and 	 surges,	 and 	 during 	 brief 	 power	 interrupts. 		 since 	 it 	 stops	 current	 from	 flowing 	 negatively 	 through	 the	 emi 	 filter 	 back	 toward	 the	 source,	 the	 synchronous	 rectifier 	 allows 	 the	 total 	 bulk	 capacitor 	 (located 	 both	 within 	 and 	 external 	 to	 the	 filter) 	 to	 better	 hold 	 up	 the	 output	 voltage 	 during 	 these	 transients. on/off: 	 	 the 	 mcots-f-28-t 	 filter 	 has 	 enable 	 pass-through 	 circuitry 	 that 	 bridges 	 an 	 enable 	 signal 	 across 	 the 	 filters 	 common-mode 	 impedance. 	 	 the 	 on/off 	 input 	 pin 	 (pin 	 b) 	 is 	 referenced 	 with 	 respect 	 to 	 the 	 filters 	 input 	 return 	 (pins 	 3 	 and 	 4). 		 the 	 on/off 	 output 	 pin 	 (pin 	 8) 	 is 	 referenced 	 with 	 respect 	 to 	 the 	 filters 	 output 	 return 	 (pin 	 5). 		 the 	 input 	 return 	 and 	 output 	 return 	 may 	 have 	 a 	 different 	 voltage 	 due 	 to 	 common- mode 	 noise 	 and 	 transients. note: 	 during 	 the 	 time 	 that 	 the 	 mcots-f-28-t 	 filter 	 is 	 in 	 its 	 	 soft- 	 start 	 mode 	 the 	 on/off 	 output 	 will 	 be 	 held 	 at 	 a 	 logic 	 low. 	 this 	 is 	 done 	 so 	 that 	 all 	 of 	 the 	 filters 	 loads 	 can 	 be 	 disabled 	 by 	 this 	 signal 	 during 	 the 	 soft- 	 start 	 period. 	 once 	 the 	 soft- 	 start 	 is 	 completed, 	 on/off 	 output 	 will 	 follow 	 on/off 	 input. figure 	 a 	 shows 	 the 	 equivalent 	 circuit 	 looking 	 into 	 on/off 	 input. 	 the 	 on/off 	 input 	 pin 	 must 	 be 	 pulled 	 low 	 to 	 turn 	 an 	 mcots 	 converter 	 off. 	 	 it 	 may 	 be 	 left 	 open-circuit 	 to 	 turn 	 the 	 converter 	 on. figure 	 b 	 shows 	 the 	 equivalent 	 circuit 	 looking 	 into 	 on/off 	 output. 	 	 the 	 n-channel 	 mosfet 	 in 	 this 	 circuit 	 turns 	 on 	 when 	 power 	 is 	 applied 	 to 	 the 	 filter 	 and 	 on/off 	 input 	 is 	 low. 		 otherwise, 	 the 	 mosfet 	 is 	 off. 	 	 standard 	 mcots 	 converters 	 are 	 enabled 	 when 	 their 	 on/off 	 pin 	 is 	 held 	 low. 	 	 to 	 interface 	 the 	 enable 	 output 	 of 	 the 	 mcots-f-28-t 	 filter 	 with 	 mcots 	 converters, 	 add 	 a 	 n-type 	 mosfet 	 as 	 shown 	 in 	 the 	 typical 	 connection 	 diagram. 		 for 	 improved 	 noise 	 tolerance, 	 a 	 seperate 	 mosfet 	 can 	 be 	 used 	 for 	 each 	 mcots 	 converter, 	 with 	 their 	 gates 	 isolated 	 from 	 each 	 other 	 with 	 sense 	 resistors. 2 n 3904 1 n 4148 250 k 125 k 82 k 5 . 6 v to enable  circuitry pin b ( on / off input ) pins  3  and  4 ( input return ) 33 nf figure a:  equivalent circuit looking into the on/off   input pin  with respect to the input   return pin.      

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 7 current: 30a MCOTS-F-28-T-HT technical specification if 	 the 	 enable 	 pass-through 	 circuit 	 is 	 not 	 being 	 used, 	 the 	 on/off 	 input 	 pin 	 may 	 be 	 left 	 open 	 or 	 connected 	 to 	 the 	 input 	 return 	 pins. soft-start: 		 the 	 mcots-f-28-t 	 filter 	 incorporates 	 soft-start 	 circuitry 	 to 	 limit 	 the 	 amount 	 of 	 current 	 drawn 	 from 	 the 	 power 	 source 	 by 	 the 	 charging 	 of 	 large 	 bulk 	 capacitors 	 at 	 the 	 filters 	 output. 	 once 	 the 	 input 	 voltage 	 exceeds 	 the 	 turn-on 	 threshold 	 value, 	 the 	 soft-start 	 circuitry 	 controls 	 the 	 filters 	 output 	 current 	 to 	 be 	 approximately 	 1.8a. 	 this 	 mode 	 of 	 operation 	 continues 	 until 	 the 	 filters 	 output 	 voltage 	 reaches 	 the 	 input 	 voltage, 	 at 	 which 	 time 	 the 	 filter 	 is 	 able 	 to 	 deliver 	 its 	 rated 	 output 	 current. 	 if 	 after 	 the 	 soft-start 	 duration 	 period 	 the 	 filters 	 output 	 has 	 not 	 risen 	 to 	 the 	 input 	 voltage, 	 then 	 the 	 filter 	 will 	 disconnect 	 the 	 output 	 from 	 the 	 input, 	 wait 	 for 	 a 	 time 	 equal 	 to 	 the 	 soft-start 	 recycle 	 period, 	 and 	 initiate 	 a 	 new 	 soft-start. since, 	 during 	 soft-start, 	 the 	 filter 	 will 	 deliver 	 only 	 1.8a 	 to 	 its 	 output, 	 it 	 is 	 important 	 to 	 limit 	 the 	 load 	 current 	 so 	 that 	 the 	 total 	 bulk 	 capacitance 	 can 	 be 	 fully 	 charged 	 before 	 the 	 soft-start 	 duration 	 period 	 is 	 over. 	 to 	 facilitate 	 this, 	 the 	 filters 	 on/off 	 output 	 pin 	 is 	 held 	 low 	 during 	 the 	 soft-start 	 mode. 	 this 	 signal 	 can 	 therefore 	 be 	 used 	 to 	 disable 	 the 	 filters 	 loads 	 during 	 this 	 time. 	 once 	 the 	 soft-start 	 mode 	 is 	 completed, 	 on/off 	 output 	 will 	 follow 	 on/off 	 input. output  power  limit: 	 	 the 	 mcots-f-28-t 	 filter 	 has 	 an 	 output 	 power 	 limit 	 feature 	 to 	 protect 	 against 	 a 	 short 	 circuit 	 at 	 its 	 output 	 pins. 	 this 	 limit 	 is 	 disabled 	 whenever 	 the 	 output 	 voltage 	 is 	 rising 	 so 	 that 	 it 	 will 	 not 	 be 	 encountered 	 when 	 charging 	 output 	 capacitance. 	 when 	 the 	 output 	 power 	 exceeds 	 ~675w 	 and 	 its 	 output 	 voltage 	 is 	 decreasing 	 however, 	 this 	 feature 	 will 	 turn 	 the 	 filter 	 off 	 and 	 reinstitute 	 a 	 soft-start 	 cycle 	 in 	 500ms. 	 figure 	 c	 shows 	 the 	 output 	 power 	 limit 	 threshold 	 as 	 a 	 function 	 of 	 output 	 voltage. standby: 		 the 	 mcots-f-28-t 	 filter 	 has 	 standby 	 circuitry 	 that 	 minimizes 	 the 	 power 	 drawn 	 from 	 the 	 filters 	 input 	 power 	 source 	 when 	 the 	 standby 	 feature 	 is 	 activated. it 	 does 	 this 	 in 	 two 	 ways. 	 first, 	 the 	 output 	 of 	 the 	 filter 	 is 	 disconnected 	 from 	 the 	 input 	 so 	 that 	 there 	 will 	 be 	 no 	 power 	 drawn 	 by 	 downstream 	 converters 	 or 	 other 	 loads. 	 second, 	 the 	 active 	 circuitry 	 within 	 the 	 filter 	 is 	 placed 	 into 	 a 	 reduced 	 power 	 consumption 	 mode. 	 the 	 net 	 result 	 is 	 a 	 current 	 draw 	 of 	 only 	 about 	 2ma 	 from 	 a 	 28v 	 input 	 power 	 source. figure 	 d 	 shows 	 the 	 equivalent 	 circuit 	 looking 	 into 	 the 	 standby 	 pin 	 (pin 	 6). this 	 pin 	 is 	 referenced 	 with 	 respect 	 to 	 the 	 filters 	 output 	 return 	 pin 	 (pin 	 5). 	 it 	 should 	 be 	 pulled 	 low 	 to 	 have 	 the 	 filter 	 operate 	 in 	 its 	 normal 	 mode. 	 if 	 the 	 pin 	 is 	 instead 	 left 	 open-circuit 	 and 	 pulled 	 high 	 by 	 its 	 internal 	 circuitry, 	 the 	 standby 	 feature 	 will 	 be 	 activated. pin  8 ( on / off output ) pin  5 ( output return ) 0 . 01  f 5 v figure b:  equivalent circuit looking into the on/off   output pin  with respect to the output   return pin. 5 v to standby  circuitry pin  6 ( standby ) pin  5 ( output return )  50 k 0 . 01  f figure d:  equivalent circuit looking into the standby pin with  respect to the output return pin. 0 150 300 450 600 750 900 0 10 20 30 40 50 60 0 5 10 15 20 25 30 35 40 45 power output (w) output current (a) output voltage (v) current power figure c:  output power limit.       

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 8 current: 30a MCOTS-F-28-T-HT technical specification application note: 		 a 	 typical 	 application 	 would 	 place 	 the 	 mcots 	 filter 	 close 	 to 	 the 	 input 	 of 	 the 	 dc/dc 	 converter, 	 with 	 the 	 cases 	 of 	 the 	 filter 	 and 	 the 	 converter 	 connected 	 together 	 through 	 a 	 ground 	 plane. 	 	 both 	 cases 	 are 	 electrically 	 conductive, 	 so 	 connection 	 to 	 the 	 cases 	 can 	 be 	 made 	 with 	 the 	 fasteners 	 used 	 to 	 secure 	 the 	 device. do 	 not 	 connect 	 the 	 outputs 	 of 	 multiple 	 mcots-f-28-t 	 filters 	 in 	 parallel. 	 connecting 	 filters 	 in 	 this 	 manner 	 may 	 result 	 in 	 slightly 	 unequal 	 currents 	 to 	 flow 	 in 	 the 	 positive 	 and 	 return 	 paths 	 of 	 each 	 filter. 	 these 	 unequal 	 currents 	 may 	 cause 	 the 	 internal 	 common- mode 	 chokes 	 to 	 saturate 	 and 	 thus 	 cause 	 degraded 	 common- mode 	 rejection 	 performance. input over voltage shutdown: 	 	 to 	 protect 	 itself 	 from 	 damage 	 due 	 to 	 sustained 	 excessive 	 power 	 dissipation, 	 the 	 filter 	 will 	 shut 	 down 	 if 	 the 	 input 	 voltage 	 versus 	 time 	 exceeds 	 the 	 envelope 	 in 	 figure 	 e. 	 during 	 this 	 shutdown, 	 power 	 flow 	 to 	 the 	 load 	 is 	 interrupted 	 and 	 the 	 filters 	 on/off 	 output 	 pin 	 is 	 pulled 	 low. 		 when 	 the 	 input 	 voltage 	 returns 	 to 	 normal 	 limits 	 (and 	 a 	 soft-start 	 recycle 	 period 	 has 	 elapsed), 	 the 	 filter 	 automatically 	 begins 	 a 	 soft-start 	 cycle. all 	 of 	 the 	 surges 	 listed 	 in 	 the 	 voltage 	 surge 	 and 	 spike 	 compliance 	 matrix 	 on 	 page 	 11 	 fall 	 below 	 the 	 figure 	 e	 envelope. 	 	 only 	 the 	 def 	 stan 	 61-5 	 (part 	 6)/6 	 dit08.b 	 surge 	 exceeds 	 this 	 envelope. 	 	 during 	 a 	 dit08.b 	 surge 	 the 	 filter 	 will 	 shutdown 	 and 	 then 	 automatically 	 restart 	 once 	 the 	 surge 	 passes. 		 this 	 meets 	 the 	 requirements 	 of 	 def 	 stan 	 61-5 	 (part 	 6)/6 	 at 	 performance 	 criterion 	 c 	 while 	 the 	 dit08.b 	 test 	 requires 	 only 	 performance 	 criterion 	 d. 0 20 40 60 80 100 120 140 160 1 10 100 1000 input voltage (v) time (ms) figure e:  input over voltage shutdown envelope.      

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 9 current: 30a MCOTS-F-28-T-HT technical specification 2.386 [60,60] 1.900 [48,26] 2.486 [63,14] 2.000 [50,80] 0.01 [0,3] 0.30 [7,6] bottom side clearance 0.022 0.010 0,56 0,25[ ] seating plane height 0.512 0.005 13,00 0,12 [ ] pin extension 0.188 [4,78] 0.400 [10,16] 0.600 [15,24] 0.800 [20,32] 1.000 [25,40] 1.400 [35,56] 0.700 [17,78] 1.900 [48,26] 1 2 a b 3 4 5 6 7 8 9 1 0.004 [0,10] mechanical	 drawing pin 	 designations notes 1) applied	 torque	per	 screw	should	not	 exceed	6in-lb	 (0.7	nm). 2) baseplate 	fatness	 tolerance	is	0.004	(.10mm)	tir	 for	 surface. 3) pins	 1-4,6-8,	a,	and	b	 are	0.040	(1.02mm)	 diameter,	 with	0.080 (2.03mm)	diameter	 standoff	shoulders. 4) pins	5	and	9	 are	0.080	(2.03	mm)	diameter	 with	0.125	(3.18	mm) diameter	 standoff	shoulders. 5) all 	pins:	material	C	copper	 alloy;	finish	C	 matte	tin	 over	 nickel	plate 6) undimensioned	components	 are	shown	 for	visual	 reference	 only. 7) weight: 	 4.6	oz.	(130	g)	 typical 8) threaded 	or	 non-threaded	options	 available 9) all 	dimensions	in	inches	(mm) tolerances: x.xx		+/-0.02	in.	(x.x		+/-0.5mm)	 x.xxx		+/-0.010	in.	(x.xx		+/-0.25mm) 10) workmanship: 	meets	or	 exceeds	 ipc-a610	class	ii pin name   function 1 +vin 		 positive	input	 voltage 2 +vin 		 positive	input	 voltage a com	in 		 input-side	common-mode b on/off	in 		 input	 on/off 3 in	 rtn 		 input	 return 4 in	 rtn 		 input	 return 5 out	 rtn 		output	 return 6 stdby 		 standby 7 com	out 		 output-side	common-mode 8 on/off	out 		output	 on/off 9 +vout 		 positive	output	 voltage      

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 10 current: 30a MCOTS-F-28-T-HT technical specification 3.150[80,01] 2.486 0.020 63,140,50[ ] 1.300 [33,02] 0.400[10,16] 0.700[17,78] 1.000[25,40] 1.400[35,56] 0.400[10,16] 0.600[15,24] 0.800[20,32] 1.000[25,40] 1.400[35,56] 0.490 0.025 12,450,63[ ] 0.21 [5,3] 0.125 [3,18] 0.875[22,23] 2.950[74,93] 1.900 [48,26] 2.386 0.020 60,600,50[ ] 0.650 [16,51] 1.866 [47,40]   0.3100.020 7,870,50[ ] 0.775[19,69] 1 use with 40-40  or m3 screw (6x) r.065 [1.65] 12ab34 5 6 7 8 9 mechanical	 drawing pin 	 designations pin name   function 1 +vin 		 positive	input	 voltage 2 +vin 		 positive	input	 voltage a com	in 		 input-side	common-mode b on/off	in 		 input	 on/off 3 in	 rtn 		 input	 return 4 in	 rtn 		 input	 return 5 out	 rtn 		output	 return 6 stdby 		 standby 7 com	out 		 output-side	common-mode 8 on/off	out 		output	 on/off 9 +vout 		 positive	output	 voltage notes 1) applied 	 torque 	 per	 screw 	 should 	 not	 exceed 	 6in-lb 	 (0.7 	 nm). 2) baseplate 	 fatness	 tolerance 	 is 	 0.010	 (.2mm)	 tir	 for 	 surface. 3) pins 	 1-4,6-8, 	 a,	 and	 b	 are 	 0.040	 (1.02mm)	 diameter, 	 with 	 0.080 (2.03mm)	 diameter	 standoff	 shoulders. 4) pins 	 5	 and	 9	 are 	 0.080	 (2.03	 mm)	 diameter	 with	 0.125	 (3.18	 mm) diameter	 standoff	 shoulders. 5) all 	 pins: 	 material 	 C	 copper	 alloy; 	 finish 	 C	 matte 	 tin 	 over 	 nickel 	 plate 6) undimensioned 	 components	 are 	 shown	 for 	 visual 	 reference 	 only. 7) weight: 	 4.8 	 oz.	 (136	 g)	 typical 8) all 	 dimensions 	 in 	 inches 	 (mm) tolerances: x.xx 		 +/-0.02 	 in. 	 (x.x 		 +/-0.5mm) 	 x.xxx 		 +/-0.010 	 in. 	 (x.xx 		 +/-0.25mm) 9) workmanship: 	 meets 	 or	 exceeds 	 ipc-a610 	 class 	 ii      

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 11 current: 30a MCOTS-F-28-T-HT technical specification voltage 	 surge 	 and 	 spike 	 compliance 	 matrix these 	 tables 	 show 	 the 	 voltage 	 surge 	 and 	 spike 	 requirements/limits 	 that 	 have 	 been 	 met* 	 by 	 a 	 stand-alone 	 setup 	 comprised 	 of: 	 - 	 mcots-f-28-p 	 (or 	 Ct) 	 filter 	 	 - 	 mcots-c-28-05-qt 	 (or 	 -hp) 	 dc/dc 	 converter 	 	 - 	 resistive 	 load 	 	 - 	 metal 	 chassis 	 plane * 	 surge/spike 	 requirements/limits 	 are 	 deemed 	 to 	 have 	 been 	 met 	 as 	 long 	 as 	 transient 	 deviations 	 in 	 the 	 converters 	 output 	 voltage 	 remain 	 within 	 10% 	 of 	 its 	 initial 	 value. ** 	 mcots-f-28-t 	 filter 	 only: 	 performance 	 criteria 	 c. 		 filter 	 will 	 shut 	 down 	 and 	 then 	 automatically 	 restart 	 when 	 the 	 voltage 	 returns 	 to 	 normal 	 limits. 	  	 these 	 are 	 defined 	 as 	 the 	 maximum 	 disturbances 	 that 	 equipment 	 can 	 inflict 	 upon 	 the 	 power 	 system, 	 not 	 as 	 disturbances 	 imposed 	 upon 	 utilization 	 equipment. 		 to 	 ensure 	 compatablitily, 	 however, 	 these 	 are 	 within 	 the 	 designed 	 stress 	 envelope 	 of 	 the 	 indicated 	 filters 	 & 	 converters. ? 	 for 	 the 	 def 	 stan 	 61-5 	 specification: 	 	 1) 	 negative 	 surges 	 require 	 reverse 	 voltage 	 protection 	 circuitry 	 to 	 protect 	 the 	 converter 	 (but 	 not 	 the 	 filter) 	 from 	 a 	 negative 	 input. 	 	 				 this 	 circuitry 	 is 	 included 	 in 	 the 	 mcots -f-28-t 	 but 	 not 	 the 	 mcots -f-28-p 	 filter. 	 2) 	 the 	 negative 	 surges 	 may 	 cause 	 the 	 converter 	 to 	 shut 	 down 	 unless 	 additional 	 holdup 	 capacitance 	 is 	 included. 	 	 3) 	 maximum 	 spike 	 voltages 	 are 	 assumed 	 to 	 last 	   product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 12 current: 30a MCOTS-F-28-T-HT technical specification mil-std-461 	 compliance 	 matrix this 	 table 	 shows 	 the 	 mil-std-461 	 requirements/limits 	 that 	 have 	 been 	 met* 	 by 	 a 	 stand-alone 	 setup 	 comprised 	 of: 	 - 	 mcots-f-28- t 	 filter 	 - 	 mcots-c-28-12-hz 	 dc/dc 	 converter 	 	 - 	 500w 	 resistive 	 load 	 	 - 	 metal 	 chassis 	 plane * 	 susceptibility 	 requirements/limits 	 are 	 deemed 	 to 	 have 	 been 	 met 	 as 	 long 	 as 	 transient 	 deviations 	 in 	 the 	 converters 	 output 	 voltage 	 remain 	 within 	 10% 	 of 	 its 	 initial 	 value ? 	 met 	 with 	 common-mode 	 capacitors 	 and 	 a 	 metal 	 screen 	 shield 	 covering 	 the 	 filter, 	 converter, 	 and 	 resistive 	 load. -461d/e requirement most stringent limit listed conducted   emissions ce101   ce102      submarine        basic curve conducted   susceptibility cs101   cs114   cs115   cs116      curve #2        curve #5        basic waveform        i max  = 10a radiated   emissions re101   re102 ?      navy        fixed wing internal, >25 meters nose-to-tail      

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 13 current: 30a MCOTS-F-28-T-HT technical specification standards compliance  parameter  notes & conditions  standards compliance 	ul	60950-1 	 basic	 insulation 	 can/csa	c22.2	 no.	60950-1 	en	60950-1 note:	an	external	input	 fuse	must	 always	be	used	to	meet	these	 safety	 requirements.		 contact	 synqor	 for	offcial	 safety	certifcates	on	new	 releases	or	download	 from	the	 synqor	 website. mil-cots qualifcation test name details # tested   (# failed) consistent with   mil-std-883f method  life testing visual,	mechanical	and	electrical	testing	 before,	during	and	 after	1000	hour	burn-in	@	 full	load 15 	 (0) method	1005.8  shock-vibration visual,	mechanical	and	electrical	testing	 before,	during	and	 after	shock	and	 vibration	tests 5 	 (0) mil-std-202, 	 methods	201a	&	213b  humidity +85	?c,	95%	rh,	1000	hours,	2	minutes	on	/	6	hours	 off 8 	 (0) method	 1004.7  temperature    cycling 500	 cycles	of	-55	?c	to	+100	?c 	 (30	minute	 dwell	at	each	 temperature) 10 	 (0) method	1010.8,	 condition	a  solderability 15	pins 15 	 (0) method	2003  dmt -65	?c	to	+110	?c	 across	 full	 line	and	load	specifcations	in	 5	?c	steps 7 	 (0)  altitude 70,000	 feet	(21	km),	see	note 2 	 (0) note:	a	 conductive	 cooling	design	is	 generally	needed	 for	high	 altitude	applications	because	of	 naturally	poor	 convective	 cooling	at	 rare	 atmospheres. mil-cots converter and filter screening screening process description s-grade m-grade baseplate operating  temperature -55	?c	to	+100	?c -55	?c	to	+100	?c storage temperature -65	?c	to	+135	?c -65	?c	to	+135	?c pre-cap inspection ipc-a-610, 	class	iii   temperature cycling mil-std-883f, 	method	1010,	 condition	 b,	10	 cycles  burn-in 100	?c	 baseplate 12	hours 96	hours final electrical test 100% 25	?c -55	?c,	+25	?c,	+100	?c final visual inspection mil-std-883f, 	method	2009        

  product # MCOTS-F-28-T-HT   phone 1-888-567-9596   www.synqor.com   doc.# 005-ih01196  rev. i   10/21/16   page 14 current: 30a MCOTS-F-28-T-HT technical specification warranty synqor	 offers	 a	 t wo 	 ( 2 )	 year	 limited	 warranty.	 complete	 warranty	 information	 is	 listed	 on	 our	 website	 or	 is	 available	 upon	 request	 from	 synqor. contact synqor for further information: 	 phone :	 978-849-0600 	 toll	 free :	 888-567-9596 	 fax :	 978-849-0602 	 e-mail :	 mqnbofae @synqor.com 	 web :	 www.synqor.com 	 address :	 155 	 swanson	 road 	 	 boxborough, 	 ma	 01719 	 	 usa example MCOTS-F-28-T-HT-n-s application notes a 	 variety 	 of 	 application 	 notes 	 and 	 technical 	 white 	 papers 	 can 	 be 	 downloaded 	 in 	 pdf 	 format 	 from 	 our 	 website. ordering information/ part numbering patents  synqor 	holds	 numerous	 u.s.	patents,	one	or	 more	of	which	apply	to	most	of	 its	power	 conversion	 products. 		 any	that	apply	to	the	 product(s)	listed	in	this	document	 are	identifed	 by	markings	on	 the	 product(s)	or	on	internal	components	of	the	 product(s)	in	 accordance	 with	 u.s.	patent	 laws.	 	 synqors 	patents	include	the	 following: 5,999,417 6,222,742 6,545,890 6,594,159 6,894,468 6,896,526 6,927,987 7,050,309 7,072,190 7,085,146 7,119,524 7,269,034 7,272,021 7,272,023 7,558,083 7,564,702 7,765,687 7,787,261 8,023,290 8,149,597 8,493,751 8,644,027 9,143,042 family product input voltage filter type package thermal design screening  level mcots f: 	 filter  28:    28e:   48:   270: 		-40v	to	+40v 	 		-70v	to	+70v 	 		-80v	to	+80v 	 		-500v	to	+500v p:    t:  	 passive 	 	 transient dm:    qt:    ht:  	demi	 brick 	 	quarter	 brick 	 	half	 brick n:    d:    f:  	normal	 threaded 	 	normal	 non-threaded 	 	flanged s:   m:  	 s-grade 	 	 m-grade not	 all	combinations	 make	 valid	part	numbers,	please	contact	 synqor	 for	 availability.	 see	the	 product	summary	web	page	 for	 more	options.      
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