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Disclaimer

While Tyco Electronics has made every reasonable effort to ensure the accuracy of the information in this catalog, Tyco
Electronics does not guarantee that it is error-free, nor does Tyco Electronics make any other representation, warranty or
guarantee that the information is accurate, correct, reliable or current. Tyco Electronics reserves the right to make any
adjustments to the information contained herein at any time without notice. Tyco Electronics expressly disclaims all
implied warranties (and express warranties, except as otherwise stated in this catalog) regarding the information con-
tained herein, including but not limited to any implied warranties or merchantability or fithess for a particular purpose. It is
recommended that you test any new or replacement product before incorporating into a system.

The dimensions in this catalog are for reference purposes only and are subject to change without notice.

Dimensions are in inches over (millimeters), unless otherwise specified.

Specifications are subject to change without notice.

Consult Tyco Electronics at 1-800-522-6752 for latest dimensions and design specifications, or use the global contact list.

TYCO is a trademark. Other products, logos and company names mentioned herein may be trademarks of their respec-
tive owners.

© 2003 by Tyco Electronics Corporation
All Rights Reserved.
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qi FCA-125

Tyco Electronics Mid-Range Military/Aerospace Relays
25 AMPERES, SPDT

HERMETICALLY SEALED

ALL WELDED CONSTRUCTION -
BALANCED FORCE

PERMANENT MAGNET DRIVE

CONTACTS: SILVER CADMIUM

OXIDE WITH GOLD PLATING

COILS FOR DC, 50 TO 400Hz AND 400Hz AC
e WEIGHT 1.6 OUNCES MAX. (45.4 GRAMS)

* Meets new spec MIL-PRF-83536/36 and MIL-PRF-83536/37

The Series FCA-125 relay is a polarized single-side stable design, where the flux from a permanent
magnet provides the armature holding force in the deactivated state, and its flux path is switched
and combined with the coil flux in the operated state. This results in appreciably increased contact
pressure in both states over that of a spring return nonpolar design. We also manufacture other
versions of this relay:

FCA-325: 25 AMPERE 3PDT RELAY
FCAC-325: 25 AMPERE 3PST RELAY WITH 2 AMPERE, SPDT AUXILIARY CONTACTS

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115VAC
LOAD CYCLES X 10 28 VDC 400Hz 60Hz *
Resistive 50 25 25 10
Inductive 10 12 — 10
Inductive 20 - 15 _
Motor 50 10 10 8
Lamp 50 5 5 —
* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

OVERLOAD CURRENT 50 AMPS DC, 80AMPS 400Hz

RUPTURE CURRENT 60 AMPS DC, 100 AMPS 400Hz

CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 25 AMPS: INITIAL 0.150 VOLTS.

END OF LIFE 0.175 VOLTS



FCA-125

Tyco Electronics Mid-Range Military/Aerospace Relays

25 AMPERES, SPDT
COIL DATA
OVER TEMPERATURE RANGE
COIL NOMINAL FREQ. DC RES. PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES Hz AC AMPS (B) | BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C)
1 6 DC 20Q 4.5 0.3 2.5
2 12 DC 80 Q 9.0 0.75 45
3 28 DC 3200 18.0 15 7.0
4 (A) 28 DC 3200 18.0 15 7.0
5 48 DC 920 Q 32.0 2.5 14.0
6 28 400Hz 180 mA 22.0 1.25 10.0
7 28 50/400Hz 100 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400Hz 30 mA 95.0 5.0 40.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF
TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.

B. DC COIL RESISTANCE + 10% AT 25°C; E. COILS AVAILABLE FOR OTHER VOLTAGES AND
AC COIL MAX. CURRENT AT NOMINAL VOLTAGE. FOR AC 50/60HZ.

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO

MUST HOLD VOLTAGES SHOWN. NOTE: Only DC Coil Models are QPL Approved.

GENERAL SPECIFICATIONS

TEMPERATURE RATING:
ALTITUDE:
SHOCK:*

-70°C TO + 125°C
300,000 FEET

200 g FOR 6 mS
100 g FOR 6 mS

30 g 33-3000Hz

20 g 33-3000Hz

0.4 g?/Hz 50-2000Hz
0.2 g?/Hz 50-2000Hz

Z,Y, & X ENCLOSURES

W & M ENCLOSURES (STUD MTG.)
Z,Y, & X ENCLOSURES

W & M ENCLOSURES (STUD MTG.)
Z,Y, & X ENCLOSURES

W & M ENCLOSURES (STUD MTG.)
ALL CIRCUITS TO GROUND AND

VIBRATION, SINUSOIDAL:*

VIBRATION, RANDOM: *

DIELECTRIC STRENGTH

AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1250 V rms
COIL TO GROUND 1000 V rms

DIELECTRIC STRENGTH

AT 80,000 FEET: 350V rms

INSULATION RESISTANCE:

INITIAL (500 VDC)

100 MQ MINIMUM

AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM

OPERATE TIME AT NOMINAL VOLTAGE: DC RELAYS 10 ms OR LESS
AC RELAYS 15 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: DC RELAYS 10 ms OR LESS
AC RELAYS 50 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds
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FCA-125

Tyco Electronics Mid-Range Military/Aerospace Relays

25 AMPERES, SPDT

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

TERMINALS
CODE
IIAII

Socket Pins - All DC Coils
PIN TERMINALS ARE GOLD PLATED

CODE
|IBII

Solder Pin Terminals
PIN TERMINALS TIN/LEAD PLATED

CODE
MCH
Solder Hook Terminals
HOOK TERMINALS TIN/LEAD PLATED

250 T i ?3?)5 .250 - 7 375 + 020
(6.35 TR (6.351 ~9.52)+ 51
Rubber
[ k { T Gasket — T l l
U LU |
270 - 270 o I (15.88)+ .
.062 + 001 Dia. Pin 062 + .002 Dia. Pin
16.86) (157 +.02) 2 Ples 16.86 (157 +.05) 2 Plcs !
002 Dia. Pin
.05} 2 Ples
093 +002 pia. pin 093 *%%g Dia. Pin
236 795 )3 Pies 236798 )3 pics
BLUE BEAD BLUE BEAD 093 +%§3 Dia. Pin
C%EE ENCLOSURES 236 *98 ) 3 Plcs
. ; CODE
Socket Pins - All AC Coils ugrn ~
PINTERMINALS ARE GOLD PLATED All Enclosures have cupro-Nickel
250 [N RELETCN cans bright acid tin/lead plated after e
(6:35H y eone assembly to terminal headers. MAX.
_f_ Gasket
3 [ U U U Dimensions: Inches +.010 (mm % .25)
—'(%756) (7. 52)07
' 062 + 0 1 Dla Pln "A" = AC CO"S 1.125"’]. (31 91) MaX
1.57 £ .02) 2 Ples DC Coils 1.010 in. (28.65) Max.. 4 1.025 Max.
063+ 003 " (26.09) _”}
gs 07)
egistration Pin 595 Max
093 + %%g Dia. Pin CODE {13'34) ]
1 n
236*%‘3)3Plcs X \
BLUE BEAD _ Vs CODE
CODE 375 "W 312 375+ 031
nyn _ ~ l_(952) —->{ (792){4——— (i(?gtu
T AL 6-32_UNC-2A ,_ =
e MAX. | T 2 Studs * ‘
MAX. 156 '((1)482) / 4 1 = vy
{ . . 031
I(3.96) ' - g (787)
Full R . 3% oils
r - 4 Ples (35.46) 5100 s
: MAX.
1 iy —— &
1.718 Max, 1 (36.73) Cils
- (43.64)
1.718 Max.
1.446
(36.73) 525 Ma, 388 gg
(13 34) (102 257 1.025 Max. |
525 Max. 1.396 (652)} 26,04y "
# - N (3,81) gg%xax @ B @
375 Ly _ e —j . \
{9.52)] ™ ] 1 025 Max. I \\/ \//
¥ L Z_ —— (36,0 5
7.025 Max. L e (5.88)"1
(26.04) ts

*Metric threads avaitable.

To specify use[Mlin place of [l



FCA-125 qi

Tyco Electronics Mid-Range Military/Aerospace Relays
25 AMPERES, SPDT

TERMINAL WIRING

DC COILS DC COILS WITH AC COILS
TRANSIENT SUPPRESSION

501

Al X1
BLUE BEAD
NOTE: Polarity must be observed with DC coil supply. TERMINAL LAYOUT
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity. .200 .100 '(12(,]529)__. le— 450
(5.08 2.54) s
Diodes used in transient suppression and in AC rectifier ’_l Al X2 A2 A3 r
circuits have peak inverse voltage rating of 600 VDC @ &
minimum. Zener diodes have a minimum rating of 1 watt. L 1@ o e '?\Regisltrat‘ion Pin
on plug-in relays
R ) with AC coils
Terminal designations are for reference only and do not _120504) X H§?§14) Only.
. 432
appear on the header. .6;0(10'97’,
=(16.0)—™]
HOW TO ORDER
(EXAMPLE) FCA—125—A_ Y 4

RELAY TYPE

TERMINALS (Socket Pins, DC Caoil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved



FCA-210

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, DPDT

e HERMETICALLY SEALED

e ALL WELDED CONSTRUCTION

e BALANCED FORCE

e PERMANENT MAGNET DRIVE

® CONTACTS: SILVER CADMIUM
OXIDE WITH GOLD PLATING

® COILS FOR DC, 50 TO 400Hz AND 400Hz AC

e WEIGHT 1.6 OUNCES MAX. (45.4 GRAMS)

The Series FCA-210 relay is a polarized single-side stable design, where the flux from a permanent
magnet provides the armature holding force in the deactivated state, and its flux path is switched
and combined with the coil flux in the operated state. This results in appreciably increased contact
pressure in both states over that of a spring return nonpolar design. We also manufacture other
versions of this relay:

FCA-410: 10 AMPERE 4PDT RELAY
FCA-610: 10 AMPERE 6 PDT RELAY

AVAILABLE
FCA-215: 15 AMPERE DPDT RELAY, HAS THE SAME SPECIFICATIONS AS THE FCA-210
EXCEPT IS RATED AT 15 AMPS.

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115/200VAC 3¢
LOAD CYCLES X 10° 28 VDC 400Hz 400 Hz | 60Hz *
Resistive 100 10 10 10 2.5
Inductive 20 8 8 8 2.5
Motor 100 4 4 4 2.0
Lamp 100 2 2 2 1

* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

OVERLOAD CURRENT 40 AMPS DC, 60AMPS 400Hz
RUPTURE CURRENT 50 AMPS DC, 80 AMPS 400Hz
CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINAL VOLTAGE

MAX. CONTACT DROP AT 10 AMPS: INITIAL 0.100 VOLTS.
125 VOLTS

END OF LIFE O




FCA-210

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, DPDT

COIL DATA
OVER TEMPERATURE RANGE
COIL NOMINAL FREQ. DC RES. PICKUP OR DROPOUT OR | MUST HOLD
CODE | VOLTAGES Hz AC AMPS (B) | BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C)
1 6 DC 20 Q 45 0.3 2.5
2 12 DC 80 Q 9.0 0.75 4.5
3 28 DC 320Q 18.0 15 7.0
4 (A) 28 DC 320Q 18.0 15 7.0
5 48 DC 920 Q 32.0 2.5 14.0
6 28 400Hz 180 mA 22.0 1.25 10.0
7 28 50/400Hz 100 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400Hz 30 mA 95.0 5.0 40.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF
TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.

B. DC COIL RESISTANCE * 10% AT 25°C; E. COILS AVAILABLE FOR OTHER VOLTAGES AND
AC COIL MAX. CURRENT AT NOMINAL VOLTAGE. FOR AC 50/60HZ.

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO

MUST HOLD VOLTAGES SHOWN. NOTE: Only DC Coil Models are QPL Approved.

GENERAL SPECIFICATIONS

TEMPERATURE RATING:
ALTITUDE:
SHOCK:*

-70°C TO + 125°C
300,000 FEET

200 g FOR 6 mS
100 g FOR 6 mS

30 g 33-3000Hz

20 g 33-3000Hz

0.4 g?/Hz 50-2000Hz
0.2 g?/Hz 50-2000Hz

Z,Y, & X ENCLOSURES

W & M ENCLOSURES (STUD MTG.)
Z,Y, & X ENCLOSURES

W & M ENCLOSURES (STUD MTG.)
Z,Y, & X ENCLOSURES

W & M ENCLOSURES (STUD MTG.)
ALL CIRCUITS TO GROUND AND

VIBRATION, SINUSOIDAL:*

VIBRATION, RANDOM: *

DIELECTRIC STRENGTH

AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1250 V rms
COIL TO GROUND 1000 V rms

DIELECTRIC STRENGTH

AT 80,000 FEET: 350V rms

INSULATION RESISTANCE:

INITIAL (500 VDC)

100 MQ MINIMUM

AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM

OPERATE TIME AT NOMINAL VOLTAGE: DC RELAYS 10 ms OR LESS
AC RELAYS 15 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: DC RELAYS 10 ms OR LESS
AC RELAYS 50 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds

9



qi FCA-210

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, DPDT

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches £ .010 and (Millimeters + .25).

TERMINALS . ENCLOSURES
A Bl ey |00 SOCKELPINS LISVAC e ik
CIRCUIT BOARD PINS ARE TIN/LEAD PLATED "D" Cans bright acid tin/lead plated after
DIMENSIONS EXCEPT AS NOTED: 270 N —— 1050 +.005 assembly to terminal headers.

INCHES +.010 (MILLIMETERS = .25) tG.SG)— ]illi%Z)r-‘lte(l:S)
i gubEetr Dimensions: Inches £ .010 (mm % .25)

Co0F el | U U U U 1= "A" AC Coils 1.125 in. (28.57) M

WA e ; 83 (T6)y | | U oils 1.125 in. (28. ax.

A" Socket Pins - All DC Coils J—‘ groq1.78 DC Coils 1,010 in. (25.65) Max.
210 N —— [ +006 SR
(6.86)- Siicone 127 | 115 mog—» -~ CODE %

Rubber (2-92)+%-15 ‘ "Z" s

3 040 ‘ T Gasket - (254 X2 MQX

(7.62 UU U U © © 0 © '

(7.62) 1 LU A _ l

062 +002pjy. © © |bia g
- 001 . .025 Max.
1.57+.08) Polar X1 1062 +.001Dia. Pin Lm
-.02, Pin BLUE BEAD (157 + .02) 595 Max.
- - 13.34
CODE  socket Pins 28 VAC Coils msy
"E" nge as Codoe "D" 'Except polarizing [}
e QOPSCQSRT;?\TG PIN CODE T
062 +.001Dia. Pin myn
BLUE BEAD A"
1.57 +£.02) 8 Plcs @ I @ @ @ MAX. i
(1)

C..OI.D.E © @0 © © l - 040 &
B" . i §.156 7.025 Max. | (1.02
Circuit Board Pins - All DC Coils |[CODE Circuit Board Pins FULLR (3.96) (253-22%

270 "F 115 VAC Coils 4PLOS (3673 45,

6.86) 1.396 '

il (6586 hﬁ b\ e P

T - —

300 ‘ ¥ 525 Max. (Y. At ars

(7.62) U 330 £030 ‘ U (1334) 7] (9:52)
r— 002 (8.83)£(76)y | | b 7.718 Max. \

062 *7Dia. ‘ 056 (1. M (43.64) >
157 +.05) Polar 115 T'08160 ‘ — CODET .375
= -.02 Pin (2.92)+§'.152§‘ "Xl (682
(2 X2 MAX ;
' H4F 550
@@@ © © # (13.97)
o o i1 t AC goms
1062 +.001Dia. Pin ia. FULLR F1.025 Mg
BLUE BEAD 1.57 +.02) 8 Plcs X1 .062 +002 Dia. Pin 4PLCS (216.'%% '(12.70)
BLUE BEAD -.001 < (35.46)" | DCCOILS
CODE Circuit Board Pins | <—(1ég‘.1763)—>
C,,OC[,),E Solder Hook Terminals " 28 VAC Coils i 525 Max.
HOOK TERMINALS TIN/LEAD PLATED gﬁwn:l‘irisedcgo"etthhiEX;;Zﬁtezpo anzing (13.34)
: 1.718 Max. 5,040
POLARIZING PIN L P
312
©/0 © © C"(\)AI/D"E ey T
6-32UNC-2A —5 | & | 375
©000 2swds * |5 i(g.sz)
CODE 90° Solder Pins T }
] ] 2.03) e All Pins Bright Acid T|n/lea(i00 " 31
(762} 5 062 jr'.(())(L])%Dia. Term. T 0sn) [T MAX. (-787)
157 ) +.05 8Plcs l
-.02
1.025 Max. 257
— i J F(26.04) — —{652)
400 R TYP. ﬁ%%'}{')ax-
BLUE BEAD T [7200 200 -
BLUE BEAD +002 ~(5.08)  (508) [ (5.88) *—
062 . .001 Dia. 10 *Metric threads available, To specify use[M]in place of[W]




FCA-210 qi

Tyco Electronics Mid-Range Military/Aerospace Relays

10 AMPERES, DPDT
TERMINAL WIRING

DC COILS WITH DC COILS AC COILS AC COILS
TRANSIENT SUPPRESSION 115 VAC 28 VAC
POLARIZING POLARIZING POLARIZING POLARIZING
PIN F’lN
X2 O -

i ’ iBLUE BEAD i ’ lBLUE BEAD i | BLUE BEAD

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity.

TERMINAL LAYOUT

200 100
(5.08) 2.54)
Diodes used in transient suppression and in AC rectifier §l Al -X2 A2 A3
circuits have peak inverse voltage rating of 600 VDC l @ ©—© |8
minimum. Zener diodes have a minimum rating of 1 watt. q
72\ 1z o) |A
& Y & I
. o 100 _T f ? 200
Terminal designations are for reference only and do not (2.54) 100 KL le—(5.08)
appear on the header. (254" 400 |
(10.16)
600
(15.24)
HOW TO ORDER
|— FCA-215-
(EXAMPLE) FCA—ZlO—A_ Y 4

RELAY TYPE

TERMINALS (Socket Pins, DC Caoil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved

11



dii FCA-212

Tyco Electronics Mid-Range Military/Aerospace Relays
12 AMPERES, DPDT

e HERMETICALLY SEALED
e ALL WELDED CONSTRUCTION
e BALANCED FORCE
e PERMANENT MAGNET DRIVE
® CONTACTS: SILVER CADMIUM
OXIDE WITH GOLD PLATING
® COILS FOR DC, 50 TO 400Hz AND 400Hz AC
e WEIGHT 1.6 OUNCES MAX. (45.4 GRAMS)

The Series FCA-212 relay is a polarized single-side stable design, where the flux from a permanent
magnet provides the armature holding force in the deactivated state, and its flux path is switched
and combined with the coil flux in the operated state. This results in appreciably increased contact
pressure in both states over that of a spring return nonpolar design. We also manufacture other
versions of this relay:

FCA-412: 12 AMP 4PDT RELAY

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115/200 VAC 3¢
LOAD CYCLES X 10° 28 VDC 400Hz 400Hz 60Hz *
Resistive 100 12 12 12 2.5
Inductive 20 8 8 8 2.5
Motor 100 4 4 4 2.0
Lamp 100 2 2 2 1

* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

OVERLOAD CURRENT 40 AMPS DC, 60AMPS 400Hz

RUPTURE CURRENT 50 AMPS DC, 80 AMPS 400Hz

CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 12 AMPS: INITIAL 0.150 VOLTS.

END OF LIFE 0.175 VOLTS

12



FCA-212 qii

Tyco Electronics Mid-Range Military/Aerospace Relays
12 AMPERES, DPDT

COIL DATA
OVER TEMPERATURE RANGE
COIL NOMINAL FREQ. DC RES. PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES Hz AC AMPS (B) | BELOW VOLTS | ABOVE VOLTS | VOLTAGE (C)
1 6 DC 20Q 45 0.3 25
2 12 DC 80 Q 9.0 0.75 4.5
3 28 DC 320Q 18.0 1.5 7.0
4 (A) 28 DC 320Q 18.0 1.5 7.0
5 48 DC 920 Q 32.0 2.5 14.0
6 28 400Hz 180 mA 22.0 1.25 10.0
7 28 50/400Hz 100 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400Hz 30 mA 95.0 5.0 40.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF

TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.
B. DC COIL RESISTANCE * 10% AT 25°C; E. COILS AVAILABLE FOR OTHER VOLTAGES AND
AC COIL MAX. CURRENT AT NOMINAL VOLTAGE. FOR AC 50/60HZ.

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO
MUST HOLD VOLTAGES SHOWN.

GENERAL SPECIFICATIONS

TEMPERATURE RATING: -70°C TO + 125°C
ALTITUDE: 300,000 FEET
SHOCK:* Z,Y, & X ENCLOSURES 200 g FOR 6 mS

W & M ENCLOSURES (STUD MTG.) 100 g FOR 6 mS
VIBRATION, SINUSOIDAL:* Z,Y, & X ENCLOSURES 30 g 33-3000Hz

W ENCLOSURE 20 g 33-3000Hz
VIBRATION, RANDOM: * Z,Y, & X ENCLOSURES 0.4 g?/Hz 50-2000Hz

W & M ENCLOSURES (STUD MTG.) 0.2 g?/Hz 50-2000Hz
DIELECTRIC STRENGTH ALL CIRCUITS TO GROUND AND
AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1250V rms

COIL TO GROUND 1000V rms
DIELECTRIC STRENGTH
AT 80,000 FEET: 350 Vrms
INSULATION RESISTANCE: INITIAL (500 VDC) 100 MQ MINIMUM

AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM
OPERATE TIME AT NOMINAL VOLTAGE: DC RELAYS 10 ms OR LESS

AC RELAYS 15 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: DC RELAYS 10 ms OR LESS

AC RELAYS 50 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds
13



qii FCA-212

Tyco Electronics Mid-Range Military/Aerospace Relays
12 AMPERES, DPDT

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

TERMINALS _ ENCLOSURES
RSN SR RE ey ey | SOCKEHPINS HOVAC e
CIRCUIT BOARD PINS ARE TIN/LEAD PLATED. D" Cans bright acid tin/lead plated after
DIMENSIONS EXCEPT AS NOTED: PO D e — :050 +.005 assembly to terminal headers.

INCHES +.010 (MILLIMETERS * .25) (6.86) 1"-i2cz);-fe(-13)
i EUbEe{ Dimensions: Inches + .010 (mm % .25)
CODE sl | UU U U i "A" AC Coils 1.125 in. (28.57) M
w p e ; 83 (. U oils 1.125 in. (28. ax.
A" Socket Pins - All DC Coils v 0794178 DC Coils 1.010 in, (25.65) Max.
N ——oun : +. -
W, | il conE
Rubber (2.92)+§_152 ‘ nzn A
3040 ‘ UU U U T Gasket - (.254 X2 Mﬁx
(7.62 '
762 ¢ | U U @@@ © © _ l
062 +002pjy. © © |Dia. (892488 T
- 001 : 025 Max.
1,57 +09) Polar X1 062 +.001Dia. Pin LM
-.02) Pin BLUE BEAD (1.57+.02) 525 Max.
CODE  socket Pins 28 VAC Coils (1334
"E" nge as Codoe "D" 'Except polarizing [}
P e QOPS’CE{ETETV&G PIN CODET
062 +001Dia, Pi oy
BLUE BEAD 157 +.02) & Plos ©/0 ©® O Y Mﬁx
() I i
C"O?E © 0 © © lL -0403
B" . _ }.156 | T0%WMax | (1.02
Circuit Board Pins - All DC Coils |CODE Circuit Board Pins FULLR (399 F(ﬁ-gj%
270 "F 115 VAC Coils 4PLCS (36.73) 150
6.86)- 1.396 '
(6.86) '(%7&)- l ~— Gy — @9

30 ‘ U U v %7 375

(7.62) U ‘ 330 +030 ‘ U (8:52)
T £002; @83=(10)y | 07041,

.062 %%1 DI|Da.| 006 0
+.05,  Polar 115 (. -—
272 i (292) +221gi X2
550
©© © o ) (13.97)
@3‘ © . AC COILS
062 +001Dia. Pin ia. : . }
BLUE BEAD _ 50
1.57 +.02) 8 Ples I 062 +002 Dia Pin (12.70)
BLUE BEAD -.001 DC COILS
CODE Circuit Board Pins
COCDE Solder Hook Terminals F 28 VAC Coils 525 Max,
HOOK TERMINALS TIN/lead PLATED ﬁﬁ”:jrﬁzfgg?w[ihiEXFjZEL?O'a”Z'”g 34 | v
POLARIZING PIN } L 24?54';"“- ] 3o
©y0 © © CODE 312
hﬁ VPN (4 i B A
T 6-32UNC-2A —E | F | 375
é} &l& ©000 2studs* | = i(9.52)
) 0) ) CODE 90" Solder Pins T f
. 0.80 DIA Wy All Pins Bright Acid Tin/lead
.300 +.020 03) H 00 ? 31
(7.62)% 51 +.002 —> (1061) ‘<— MAX. (787)

.062 - .001Dia. Term.
1.57 ) +.05 8Plcs
-.02

200 l
1.025 Max. 257
F(26.04) — 6.52)

A :.100 RTYP. 525 Max. :

(13.34)
BLUE BEAD 200 200 ¥ -
. 002 <{(5.08) (5.08) RE A

. .88)
062 . .001 Dia. 1 *Metric threads available, To specify use[MJin place of W

BLUE BEAD
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FCA-212 dii

Tyco Electronics Mid-Range Military/Aerospace Relays

12 AMPERES, DPDT
TERMINAL WIRING

DC COILS WITH DC COILS AC COILS AC COILS
TRANSIENT SUPPRESSION 115 VAC 28 VAC
POLARIZING POLARIZING POLARIZING POLARIZING

PIN PIN
X2 O -

X1 @+
BLUE BEAD BLUE BEAD BLUE BEAD BLUE BEAD

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity.

TERMINAL LAYOUT

2.54)
Diodes used in transient suppression and in AC rectifier '(%%)s) rAl X2 A2 A3
circuits have peak inverse voltage rating of 600 VDC _L @00 O s
minimum. Zener diodes have a minimum rating of 1 watt. i g
FZN B |A
T & ? \NZEEAN I
Terminal designations are for reference only and do not 100 XL, 4_'(%(_)88)
appear on the header. (2.54) ] 400 |
600 (10.16)
{1524 "]
HOW TO ORDER
(EXAMPLE) FCA-212-A Y 4

RELAY TYPE |

TERMINALS (Socket Pins, DC Caoil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

15



qi FCA-325

Tyco Electronics Mid-Range Military/Aerospace Relays
25 AMPERES, 3PDT

HERMETICALLY SEALED

ALL WELDED CONSTRUCTION

BALANCED FORCE

PERMANENT MAGNET DRIVE

CONTACTS: SILVER CADMIUM

OXIDE WITH GOLD PLATING

COILS FOR DC, 50 TO 400Hz AND 400Hz AC
WEIGHT 2.89 OUNCES MAX. ( 82 GRAMS)

The Series FCA-325 relay is a polarized single-side stable design, where the flux from a permanent
magnet provides the armature holding force in the deactivated state, and its flux path is switched
and combined with the coil flux in the operated state. This results in appreciably increased contact
pressure in both states over that of a spring return nonpolar design. We also manufacture other
versions of this relay:

FCA-125: 25 AMP SPDT RELAY
FCAC-325: 25 AMP 3PST RELAY WITH 2 AMP SPDT AUXILIARY CONTACTS

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115/200VAC|115/200VAC
LOAD CYCLES X 10° 28 VDC 400HZ 400Hz-3  |60HZ-30 *
Resistive 50 25 25 25 2.5
Inductive 10 12 - - 2.5
Inductive 20 - 15 15 -
Motor 50 10 10 10 2.0
Lamp 50 5 5 5 1.0

* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

OVERLOAD CURRENT 50 AMPS DC, 80 AMPS 400HZ

RUPTURE CURRENT 60 AMPS DC, 100 AMPS 400HZ

CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 25 AMPS: INITIAL 0.150 VOLTS.

END OF LIFE 0.175 VOLTS

16



FCA-325

Tyco Electronics Mid-Range Military/Aerospace Relays

25 AMPERES, 3PDT
COIL DATA
OVER TEMPERATURE RANGE
ColL NOMINAL FREQ. DC RES. PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES HZ AC AMPS (B) | BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C)
1 6 DC 18Q 4.5 0.3 25
2 12 DC 70Q 9.0 0.75 4.5
3 28 DC 290 Q 18.0 1.5 7.0
4 (A) 28 DC 290 Q 18.0 1.5 7.0
5 48 DC 865 Q 32.0 2.5 14.0
6 28 400HZ 225 mA 22.0 1.25 10.0
7 28 50/400Hz 120 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400Hz 30 mA 95.0 5.0 40.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION  D.
TO 42 VOLTS MAX.

B. DC COIL RESISTANCE % 10% AT 25°C; E.
AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO
MUST HOLD VOLTAGES SHOWN.

MAX. OVER-VOLTAGE: 6 & 12 VDC COILS 120% OF
NOMINAL; ALL OTHERS 110% OF NOMINAL.
COILS AVAILABLE FOR OTHER VOLTAGES AND
FOR AC 50/60HZ.

NOTE: Only DC Coil Models are QPL Approved.

GENERAL SPECIFICATIONS

TEMPERATURE RATING:
ALTITUDE:
SHOCK:*

-70°C TO + 125°C
300,000 FEET

200 g FOR 6 mS
100 g FOR 6 mS

30 g 33-3000Hz

20 g 33-3000Hz

0.4 g?/Hz 50-2000Hz
0.2 g?/Hz 50-2000Hz

Z,Y, &V ENCLOSURES
W, X & M ENCLOSURES
Z,Y, &V ENCLOSURES
W, X & M ENCLOSURES
Z,Y, &V ENCLOSURES
W, X & M ENCLOSURES
ALL CIRCUITS TO GROUND AND

VIBRATION, SINUSOIDAL:*

VIBRATION, RANDOM: *

DIELECTRIC STRENGTH

AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1250 Vrms
COIL TO GROUND 1000 V rms

DIELECTRIC STRENGTH

AT 80,000 FEET: 350 V rms

INSULATION RESISTANCE:

INITIAL (500 VDC)

100 MQ MINIMUM
AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM

OPERATE TIME AT NOMINAL VOLTAGE: DC RELAYS 15ms OR LESS
AC RELAYS 20 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: DC RELAYS 15ms OR LESS
AC RELAYS 50 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds

17



FCA-325

Tyco Electronics Mid-Range Military/Aerospace Relays

25 AMPERES, 3PDT

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

TERMINALS
CODE
v
Socket Pins - All DC Coils
PIN TERMINALS ARE GOLD PLATED
i -
(6.35) Silicone
Rubber

T Gasket

.062 +.001Dia. Pin
(1,57 =.02) 2 Plcs

+.002

CODE
ngn

Solder Pin Terminals
PIN TERMINALS TIN/LEAD PLATED

.062 +.001Dia. Pin
(157 £.02) 2 Plcs

CODE
nen
Solder Hook Terminals
HOOK TERMINALS TIN/LEAD PLATED
375 +.020

F/\/T ~9.52 = 508)
ng 625 +.020
¥ (15.88 +.51)
300 +.020
(7.62 % 51) i

-040 +.002Dia. Pin
(1.02 .05 2 Plcs

093 *002Dia. Pin 093 *092pia. Pin
(2.36 05 9 Plcs (236 *%5) 9 Pics
BLUE BEAD BLUE BEAD
093 + .003 Dia.Pin
CODE - ENCLOSURES BLUE BEAD 2.36+.08) 9 Plcs
\ ks CODE
o All Enclosures have cupro-Nickel nz" T
I 1 cans bright acid tin/lead plated after MﬁX
1.015 4 625 937 assembly to terminal headers. '
(25.79) 15.88 23.80

t

015 |
F (35.79) —4
1.396

| LQM
S e L

(3.96)
C"O?E .150 typ.
Y |—(3-8)
S
I |
1.015 m 625
(25.79) ' v15.88 '2%3%0
— 7.015 312
FULLR 7.92
6 PLCS F @50 _4
- (3546) T ™
1.446
——(36.73)—>

1.00
(25.4)
l \ }.040
\ 1.718 Max. B <1.02)
‘ (43.64) » 156
(3.96)

Dimensions: Inches + .010 (mm % .25) . 1015 _ ]
(25.79)
For socket pin terminals: specify
"Y" enclosures with DC coils and 1.015
"V" enclosures with AC coils. (25.79)
CODE CODE
"X 150 typ "W
: 312
T — (7.92) I R
Y T 6-32UNC-2A —= [ B |.375
1.00 625 937 3swds* | = |2 2 4(9.52)
(25.4) 15*88 23.80 T 1
L — i§ (21504?) t14270)
1015 . .
FULL R F (21%%) _# l
6 PLCS (35.46)
1.446 1.015
(36.73) > «(25'78)_».687
»1—(17.44)
&
1,015 -— (8.
25.79 > |«160
( l ) N (4406)
1.015
75.040 687
iy i e
160 __4
(4.06)

18

*Metric threads available, To specify use[MJin place of[W]



FCA-325 qi

Tyco Electronics Mid-Range Military/Aerospace Relays
25 AMPERES, 3PDT

TERMINAL WIRING DC COILS WITH
DC COILS TRANSIENT SUPPRESSION AC COILS

el

Xl‘x A
BLUE BEAD

TERMINAL LAYOUT

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not

4 < 630
operate or be damaged by reverse polarity. -(13531) (16.00) "]
' -X2
Diodes used in transient suppression and in AC rectifier i _l © m@ © .30l0 ¥
circuits have peak inverse voltage rating of 600 VDC -(‘%?043) t © (762 0o
minimum. Zener diodes have a minimum rating of 1 watt. ¥ @%@@ f (15.24)
@ @ '
Terminal designations are for reference only and do not +X:K\€% 4
appear on the header. \ BLUE BEAD
— —234
43 .| 69
(10.97)
HOW TO ORDER
(EXAMPLE) FCA-325-A Y 4

RELAY TYPE

TERMINALS (Socket Pins, DC Caoil)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved
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qi FCAC-325

Tyco Electronics Mid-Range Military/Aerospace Relays

25 AMPERES, 3PST-NO WITH
2 AMP SPDT AUXILIARY

HERMETICALLY SEALED

ALL WELDED CONSTRUCTION

BALANCED FORCE

PERMANENT MAGNET DRIVE

CONTACTS: SILVER CADMIUM

OXIDE WITH GOLD PLATING

COILS FOR DC, 50 TO 400Hz AND 400Hz AC
WEIGHT 2.89 OUNCES MAX. ( 82 GRAMS)

The Series FCAC-325 relay is a polarized single-side stable design, where the flux from a
permanent magnet provides the armature holding force in the deactivated state, and its flux path is
switched and combined with the colil flux in the operated state. This results in appreciably in-
creased contact pressure in both states over that of a spring return nonpolar design. We also
manufacture other versions of this relay:

FCA-125: 25 AMP SPDT RELAY
FCA-325: 25 AMP 3PDT RELAY

CONTACT RATING-AMPERES
Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115/200VAC|[115/200VAC
LOAD CYCLES X 10° 28 VDC 400HZ 400Hz-3¢  |60HZ-3¢ *
MAIN AUX.| MAIN AUX.

Resistive 50 25 2 25 2 25 2.5
Inductive 10 12 1 - - - 25
Inductive 20 - - 15 1 15 -
Motor 50 10 - 10 - 10 2.0
Lamp 50 5 5 5 5 5 1.0

* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

MAIN CONTACTS OVERLOAD CURRENT 50 AMPS DC, 80 AMPS 400HZ
RUPTURE CURRENT 60 AMPS DC, 100 AMPS 400HZ

CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINALVOLTAGE
AUXILIARY CONTACT BOUNCE 4 MILLISECONDS MAX.

MAX. CONTACT DROP AT 25 AMPS: INITIAL 0.150 VOLTS.

END OF LIFE 0.175 VOLTS
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FCAC-325

Tyco Electronics Mid-Range Military/Aerospace Relays

25 AMPERES, 3PST-NO WITH
2 AMP SPDT AUXILIARY
COIL DATA
OVER TEMPERATURE RANGE
COIL NOMINAL FREQ. DC RES. PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES HZ AC AMPS (B) | BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C)
1 6 DC 18 Q 45 0.3 25
2 12 DC 70Q 9.0 0.75 4.5
3 28 DC 290 Q 18.0 15 7.0
4 (A) 28 DC 290 Q 18.0 15 7.0
5 48 DC 865 Q 32.0 25 14.0
6 28 400HZ 225 mA 22.0 1.25 10.0
7 28 50/400Hz 120 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400Hz 30 mA 95.0 5.0 40.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D.
TO 42 VOLTS MAX.

B. DC COIL RESISTANCE + 10% AT 25°C; E.
AC COIL MAX. CURRENT AT NOMINAL VOLTAGE.

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO
MUST HOLD VOLTAGES SHOWN.

MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF
NOMINAL; ALL OTHERS 110% OF NOMINAL.
COILS AVAILABLE FOR OTHER VOLTAGES AND
FOR AC 50/60HZ.

GENERAL SPECIFICATIONS

TEMPERATURE RATING:
ALTITUDE:
SHOCK:*

-70°C TO + 125°C
300,000 FEET

200 g FOR 6 mS
100 g FOR 6 mS

30 g 33-3000Hz

20 g 33-3000Hz

0.4 g?/Hz 50-2000Hz
0.2 g?/Hz 50-2000Hz

Z,Y, &V ENCLOSURES
W, X & M ENCLOSURES
Z,Y, &V ENCLOSURES
W, X& M ENCLOSURES
Z,Y, &V ENCLOSURES
W, X & M ENCLOSURES
ALL CIRCUITS TO GROUND AND

VIBRATION, SINUSOIDAL:*

VIBRATION, RANDOM: *

DIELECTRIC STRENGTH

AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1250V rms
COIL TO GROUND 1000V rms

DIELECTRIC STRENGTH

AT 80,000 FEET: 350 Vrms

INSULATION RESISTANCE: INITIAL (500 VDC) 100 MQ MINIMUM

AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM

OPERATE TIME AT NOMINAL VOLTAGE: DC RELAYS 15 ms OR LESS
AC RELAYS 20 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: DC RELAYS 15 ms OR LESS
AC RELAYS 50 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds
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FCAC-325

Tyco Electronics Mid-Range Military/Aerospace Relays

25 AMPERES, 3PST-NO WITH
2 AMP SPDT AUXILIARY

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches +.010 and (Millimeters + .25) except as noted.

TERMINALS

CODE "A"
Socket Pin Terminals

CODE "B"
Solder Pin Terminals

CODE "C"

Solder Hook Terminals

Pin Terminals are Gold Plated Pin Terminals are Tin/Lead Plated Hook Terminals are Tin/Lead
§527+ (()%3) Plated
250 [N + 250 PN — 375 +.020
(635) rRﬂESSF (6.35) (9.52) 51
Gasket
A
U UIU | LTI (e )
| 27% ‘ (7.62) v ‘ (7.62) 3 .(?%58;_;).225(5)1
(6.86 062 +.001Dia. Pin 270 -062 +.001Dia. Pin L T B
~(6.86) (157 + 02 5 Ples (6.86) (157 £.09 5 Plcs (370323::0%? |
.062 +002Dia. Pin @ 1062 +.002Dia. Pin 1040 +.002Dia. Pin
(1.57 £.05) o~ (1.57 +£.05) (1.02'+.05 2 Plcs
—REGISTRATION PIN @@—REGISTRATION PIN
093 +%2pia i —093 +9%pia. in
(236+%%)6Plcs © \O© | (236+%)6p0s
BLUE BEAD BLUE BEAD
)093 + .003 Dia.Pin
CODE 1504y, ENCLOSURES BLUE BEAD 2.36+.08) 9 Plcs
"t CODE ——
71 All Enclosures have cupro-Nickel nz" T
1.015 655 037 cans bright acid tin/lead plated after A
25.79) : ; - MAX.
( L 15.88 23.80 assembly to terminal headers. l
— 1015 Dimensions: Inches + .010 (mm % .25) o« 1015 _ ]|
F (25. 79) —4 (25.79)
FULL R 1.396 ) . .
6 PLCS ‘_324466) For socket pin terminals: specify T
(36.73)— "Y" enclosures with DC coils and 12.%1759
T "V" enclosures with AC coils. (25.79)
1.00
(25'14’ CODE CODE
\ 040 "X 150 typ "W
\ 1718 Max. 1.02) 3.8 312
| (43.64) 156 (r92)™ 7
(3.96) 1 6-32UNC-2A —2 § B | 375
3 3 Studs * |B B i(g 52)
CODE 1501t 625 937 1
g r“‘” yp. 15.88 23.80 T
r | 1.00 47
ﬁiT (25.4) (1.20)
i
1.015 ¥.625 937 l
(25.79) 15.88 23.80
} N 1015
i { ~—(35.78) > 5g7
— 7015 |_312 (17.44)
FULLR F (25.79) _4 792 343
6 PLCS 1.396 (8.71)
~(35.46) ™ |
(354 1.015 > |«160
(36.73) > (25.79) N (4.06)
l N 1.015 68;
! | "F040 (25.79) (17.44)
100 1.718 Max. (1.02) /2N +
ok ‘ (43.64) >
. 760 __4
l ‘ o0 (4.06)
| 7.718 Max. {1.02)
‘ (43.64) » -156
(3.96) *Metric threads available, To specify us{ in place oWl
22




FGAG-325 qi

Tyco Electronics Mid-Range Military/Aerospace Relays
25 AMPERES, 3PST-NO WITH

2 AMP SPDT AUXILIARY
TERMINAL WIRING DC COILS WITH
DC COILS TRANSIENT SUPPRESSION AC COILS

TERMINAL LAYOUT

REGISTRATION PIN
.630

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not

operate or be damaged by reverse polarity. -(135§11) ™ (16.00
' [ X2
Diodes used in transient suppression and in AC rectifier i _l © @ 300
circuits have peak inverse voltage rating of 600 VDC -(‘1‘§043) T N 13l (762 g0
minimum. Zener diodes have a minimum rating of 1 watt. ¥ @h@ f (15.24)
Terminal designations are for reference only and do not +X1‘
appear on the header. \ BLUE BEAD
— —234
a0 | 69
(10.97)
HOW TO ORDER
(EXAMPLE) FCAC—SZS-A Y 4

RELAY TYPE

TERMINALS (Socket Pins, DC Caoil)

ENCLOSURE (With Flangesand DC caoil)

COIL (28 VDC With Transient Suppression).
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qi FCA-410

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, 4PDT

HERMETICALLY SEALED

ALL WELDED CONSTRUCTION
BALANCED FORCE

PERMANENT MAGNET DRIVE

4PDT SWITCHING IN ONE INCH CUBE
CONTACTS: SILVER CADMIUM
OXIDE WITH GOLD PLATING

COILS FOR DC AND AC 50-400 Hz OR 400 Hz

® WEIGHT 2.72 OUNCES MAX. ( 77 GRAMS MAX.)

The Series FCA-410 relay is a polarized single-side stable design, where the flux from a

permanent magnet provides the armature holding force in the deactivated state, and its flux path is
switched and combined with the colil flux in the operated state. This results in appreciably increased
contact pressure in both states over that of a spring return nonpolar design.

We also manufacture 2-pole and 4-pole versions of this relay.

FCA-210: 10 AMP DPDT RELAY
FCA-610: 10 AMP 6PDT RELAY

AVAILABLE
FCA-415: 15 AMP 4PDT, HAS THE SAME SPECIFICATIONS AS THE FCA-410
EXCEPT IS RATED AT 15 AMPS.

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 120VAC 120/200VAC|120/200VAC
LOAD CYCLES X 10° 28 VDC 400HZ 400Hz-3¢  |60Hz-30 *
Resistive 100 10 10 10 2.5
Inductive 20 8 8 8 2.5
Motor 100 4 4 4 2.0
Lamp 100 2 2 2 1.0

* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

OVERLOAD CURRENT 40 AMPS DC, 60 AMPS 400HZ

RUPTURE CURRENT 50 AMPS DC, 80 AMPS 400HZ

CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 10 AMPS: INITIAL 0.100 VOLTS.

END OF LIFE 0.125 VOLTS
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FCA-410

Tyco Electronics Mid-Range Military/Aerospace Relays

10 AMPERES, 4PDT
COIL DATA
OVER TEMPERATURE RANGE
COIL NOMINAL FREQ. | DCRES. PICKUPOR | DROPOUTOR | MUST HOLD
CODE VOLTAGES HZ AC AMPS (B) | BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C
1 6 DC 18 Q 45 0.3 2.5
2 12 DC 70 Q 9.0 0.75 45
3 28 DC 290 Q 18.0 1.5 7.0
4 (A) 28 DC 290 Q 18.0 1.5 7.0
5 48 DC 865 Q 32.0 2.5 14.0
6 28 400HZ 225 mA 22.0 1.25 10.0
7 28 50/400Hz 120 mA 22.0 1.25 10.0
8 115 400 Hz 40 mA 90.0 5.0 40.0
9 115 50/400Hz 40 mA 95.0 5.0 40.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF
TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.

B. DC COIL RESISTANCE + 10% AT 25°C; E. COILS AVAILABLE FOR OTHER VOLTAGES AND
AC COIL MAX. CURRENT AT NOMINAL VOLTAGE. FOR AC 50/60HZ.

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO

COIL VOLTAGES SHOWN. NOTE: Only DC Coil Models are QPL Approved.

GENERAL SPECIFICATIONS

TEMPERATURE RATING:

-70°C TO + 125°C

ALTITUDE:

300,000 FEET

SHOCK:

Z,& Y ENCLOSURES
W, X & M ENCLOSURES

200 G FOR 6 mS
100G FOR 6 mS

VIBRATION, SINUSOIDAL:*

Z & Y ENCLOSURES

W, X & M ENCLOSURES

0.12 DA 10 TO 70Hz
30G 70 TO 3000 Hz
0.12DA 10 TO 57 Hz
20G 57 TO 3000 Hz

VIBRATION, RANDOM *

Z,& Y ENCLOSURES
W, X & M ENCLOSURES

0.4G?/Hz 50-2000Hz
0.2G?/Hz 50-2000Hz

DIELECTRIC STRENGTH

ALL CIRCUITS TO GROUND AND

AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1250 V rms
COIL TO GROUND 1000 V rms

DIELECTRIC STRENGTH

AT 80,000 FEET: 350V rms

INSULATION RESISTANCE:

INITIAL (500 VDC)

100 MQ MINIMUM

AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM

OPERATE TIME AT NOMINAL VOLTAGE: DC RELAYS 15 mS OR LESS
AC RELAYS 20 mS OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: DC RELAYS 15 mS OR LESS
AC RELAYS 50 mS OR LESS

* Max. contact opening under vibration or shock 10 microseconds
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FCA-410

Tyco Electronics Mid-Range Military/Aerospace Relays

10 AMPERES, 4PDT

Below are shown the standard terminal types and the enclosures available. Note that the pin configuration
for coil connections is determined by the coil supply voltage. Specify the assembly as indicated under How To Order.
Dimensions are shown in inches + .010 and (Millimeters + .25) except as noted.

TERMINALS

Terminals on 0.200 centers.

Coil terminals: X1-X2; See Page 26.
Socket Pins are Gold Plated.

Circuit Board Pins are Tin/Lead Plated.

CODE "A"
Socket Pins-All DC Coils
SR
B [
Gasket
HWIUUO
aroe)
@ @ @ 14 pIaEés
X2
© ©O
@ +X1 @ @
©] - JOJO)
BLUE BEAD
CODE "B"

Circuit Board Pins-All DC Coils

270 F/\ﬁ
(6.86) t
|

JUUT

062 *00iDia. Pin
{1557 + 95) 14 Plcs.

BLUE BEAD

CODE "D
Socket Pins-115 VAC Coils

ENCLOSURES

All Enclosures have cupro-Nickel
cans bright acid tin/lead plated after
assembly to terminal headers.

CODE "C"
Solder Hooks-AC or DC Coils

062~ 004Dia. Pin
1.57 +.95) 14 Pics.

BLUE BEAD

270 \/\/‘ 050 + .005 CODE T
(6.86) l_ 1’|"27_i. @3) "Z" A
Rubber MAX.
‘ U U U U ‘TGasket l
[
@ 1.051
c @_Xz @@ ™~ (25.79)
loloole T
1.051
@O@@ (35.79)
L @+Xl @
.062 +.001 Pin CODE
157 +.02 <~ 150 typ.
%4 pla;es ) Y |—(3.8)
1.0T15 L/—H W p
(25.79) } J H» v'1652§8 '293?%0
e
FULR F 8120) _% 2%
SEE NEXT PAGE ~—§3-§}Ze)—-
(36.73)—»
FOR MORE COIL 10(1]
(25.4)

TERMINAL OPTIONS l \ §.040
\ 1.718 Max. T -(1.02)
| (43.64) » l156

(3.96)
CODE
W' 312
7™ [~ v
6-32 UNG-2A —= 375
3swds* |55 H i(g.sz)
! !
1.00 047
635 T (25.4) (1.20)
'15+88 .29;_ %0 l
P e,
1.015 —(2a. _>.687
FULL R F(zlssg‘?s)_4 - J<17'44)
6 PLCS ~— (35460 ™ ,384731)
Lasb > 160
T (36.73) ~ ( 440 s
1.051
687
aa) J L (25(9) (17_;14)
l i 160 __4
— i (0
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FCA-410

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, 4PDT

TERMINALS CONTINUED

CODE "E" CODE "F" CODE "G"

Socket Pins- 28 VAC Coils Circuit Board Pins-115 VAC Coils Circuit Board Pins- 28 VAC Coils
210 PN . 270 N —— _ Ne—
(659 o giéé_ﬁ;?é))S (6.6) o 36

| e |
Eiuuuu l O
-[©,,00 2| ©,00 —wsun (O 00
= = . =
ool mime °| oeno Uo. 66
N—(1.57 *- cs.
© +><1@@ I L % 062 ” 80iDia. Pin - @+x1 @O
@0@@ CROIO) (1.57 + 95 14 Pics. %‘0@@

TERMINAL WIRING

A& B PIN TERMINAL C HOOK TERMINAL TRANSIENT D & F PIN TERMINAL E & G PIN TERMINAL

ALL DC COILS ALLAC & DC COILS SUPPRESSION CIR. 115 VAC COILS 58 VAG COILS
1 x2 2 3 1 x2 2 3 1 X2 2 3 1 > 3
D L—» D L_, D Q_O_', D
) /4? S
c cd [7d"d 6 o cS o d D
F ] F ] F ]
BQ [,Q.9 BQ [,Q.9 B A9 o
—>
ACXI@+ OO ASxer IO ACSXlY o) Aé—g?foﬂ_b
X X BLUE BEAD BLUE BEAD

BLUE BEAD BLUE BEAD

TERMINAL LAYOUT

NOTE: Polarity must be observed with DC coil supply. < 600
Relay is polarized with a permanent magnet and will not (15.24) l
' (VWD D
operate or be damaged by reverse polarity. T ® .%/k @10 T
. . . . : - 400 AN Ny | (5.08)
Diodes used in transient suppression and in AC rectifier (10.16) NZEN AN VAN o600
circuits have peak inverse voltage rating of 600 VDC ¥ C) C) C) (15.24)
minimum. Zener diodes have a minimum rating of 1 watt. +X1 l
LOO®
Terminal designations are for reference only and do not T_. <—235UE PEAD
appear on the header. . 30106) (5.08)
HOW TO ORDER
FCA-415-
(EXAMPLE) FCA-410 A 4
RELAY TYPE |

TERMINALS (Socket PinsO

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved
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qi FCA-610

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, 6PDT

HERMETICALLY SEALED

ALL WELDED CONSTRUCTION
BALANCED FORCE
PERMANENT MAGNET DRIVE
6PDT SWITCHING IN 1.4 CU INCH
CONTACTS: SILVER CADMIUM
OXIDE WITH GOLD PLATING
COILS FOR DC AND 400 Hz

e WEIGHT 4.16 OUNCES MAX. (117.94 GRAMS MAX.)

The Series FCA-610 relay is a polarized single-side stable design, where the flux from a

permanent magnet provides the armature holding force in the deactivated state, and its flux path is
switched and combined with the coil flux in the operated state. This results in appreciably increased
contact pressure in both states over that of a spring return nonpolar design.

We also manufacture 2-pole and 4-pole versions of this relay.

FCA-210: 10 AMP DPDT RELAY
FCA-410: 10 AMP 4PDT RELAY

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115/200VAC
LOAD CYCLES X 10° 28 VDC 400HZ 400Hz-30
Resistive 100 10 10 10
Inductive 20 8 8 8
Motor 100 4 4 4
Lamp 100 2 2 2

* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

OVERLOAD CURRENT 40 AMPS DC, 60 AMPS 400HZ

RUPTURE CURRENT 50 AMPS DC, 80 AMPS 400HZ

CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 10 AMPS: INITIAL 0.100 VOLTS.

END OF LIFE 0.125 VOLTS
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FCA-610

Tyco Electronics Mid-Range Military/Aerospace Relays

10 AMPERES, 6PDT
COIL DATA
OVER TEMPERATURE RANGE
COIL NOMINAL FREQ. DC RES. PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES Hz AC AMPS (B) | BELOW VOLTS | ABOVE VOLTS | VOLTAGE (C)
1 6 DC 85Q 45 0.3 2.5
2 12 DC 33Q 9.0 0.75 45
3 28 DC 180 Q 18.0 1.5 7.0
4 (A) 28 DC 180 Q 18.0 1.5 7.0
5 48 DC 530 Q 32.0 2.5 14.0
8 115 400H z 60 mA 90.0 5.0 40.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF
TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.

B. DC COIL RESISTANCE * 10% AT 25°C; E. COILS AVAILABLE FOR OTHER VOLTAGES AND
AC COIL MAX. CURRENT AT NOMINAL VOLTAGE. FOR AC 50/60HZ.

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO

MUST HOLD VOLTAGES SHOWN. NOTE: Only DC Coil Models are QPL Approved.

GENERAL SPECIFICATIONS

TEMPERATURE RATING:
ALTITUDE:

SHOCK:*

VIBRATION, SINUSOIDAL:*
VIBRATION, RANDOM: *

-70°C TO + 125°C
300,000 FEET

50g FOR6 TO9mS
20 g TO 2000Hz

0.3 g%/Hz 50-2000Hz

Z,Y & X ENCLOSURES
Z,Y & X ENCLOSURES
Z,Y & X ENCLOSURES

DIELECTRIC STRENGTH ALL CIRCUITS TO GROUND AND

AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1250 V rms
COIL TO GROUND 1000 V rms

DIELECTRIC STRENGTH

AT 80,000 FEET: 350V rms

INSULATION RESISTANCE: 100 MQ MINIMUM

50 MQ MINIMUM

INITIAL (500 VDC)
AFTER LIFE OR ENVIRONMENTAL TESTS

OPERATE TIME AT NOMINAL VOLTAGE: DC RELAYS 15 ms OR LESS
AC RELAYS 20 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: DC RELAYS 15 ms OR LESS
AC RELAYS 50 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds
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qi FCA-610

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, 6PDT

Below are shown the standard terminal types and the enclosures available. Note that the pin configuration
for coil connections is determined by the coil supply voltage. Specify the assembly as indicated under How To Order.
Dimensions are shown in inches + .010 and (Millimeters + .25) except as noted.

TERMINALS CODE " ENCLOSURES
Terminals on 0.200 centers. Solder Hooks-AC or DC Coils All Enclosures have cupro-Nickel
Coil terminals: X1-X2; See Page 30. ﬁ\/\ ggg:nt;g%httoa%ﬂ#iﬂg?ﬁcei zfollztr?sd after
Socket Pins are Gold Plated. ‘ '
Circuit Board Pins are Tin/Lead Plated.| [ \U ‘ ; C..OZ?E T—
CODE "A" @U@Jz% 1,010 Max.
. _ 0.80 DIA (25.65)
Socket Pins-All DC Coils -(370206334012054 2.03)
.050 + .005 ' _ BLUE BEAD l
210 N [ 420 Hz'%5735')waﬁ.
&1 | sSSP e
HOUUU| Q QD
1.483 Max.
‘ rBLUE BEAD @ @@ 062 " Lnia. pin (37.67
® i@@ %é% %-(1.57 +.09) 20 Plcs. L
OMNOIO), CODE -
© 0O CODE "D" Y 1(3-8”
@ @@ Socket Pins-All AC Coils 7
.050 +.005 T
© x @O 270 N [ Sitone 1.483 Max. T
Silicone 1.00
elolole) 6367 A ) e
. ] |
D0 e HUOUO o 1
20 places F_ 22.%5735I)\/IM
© /OO (35.66)
ol Jolo o
OO @K T '
CODE "B" .062 +.001 Dia.Pin 156
Circuit Board Pins-All DC Coils % A %% _(210%322) 22%?{5’)\/'3)(' L TG)
. — 1.040
By @ @G ey
77T CobE F CODE =
‘ BLUE BEAD Circuit Board Pins-All AC Coils X - 7[
270 - f
© 2@ © (6.86) m 1.483 Max. T 100
¥ (37.67) 141 )
OROIO) | U U U U ‘ (1) (Zj 4
@ @ @ BLUE BEAD -
© ©O S
9299 5606 e
. cRaclcy G
+.002_.. . :
062 *00TDia. Pin © 0 @© ?6§7+%%1)D2I% PIs.
(1.57 *+-0%) 20 Plcs. @ @ @ 22.(%135)
© 00 l J 1.708 Max §.040
(43.38) — —! 141-02)
30




FCA-610 qi

Tyco Electronics Mid-Range Military/Aerospace Relays

10 AMPERES, 6PDT
TERMINAL WIRING
ALL DC COILS & AC DC COILS WITH AC COILS (SOCKET PINS)
SOLDER HOOKS TRANSIENT SUPPRESSION

2BLUE B?I’EAD ‘/ZBLUE B?IfAD 1 BZLUE BE3AD

10 +3x1q<_q)A 1Q *#x1Q _ QA Q QA

Q q«S B Q Q08 Q_€x1Q, 08
F] L>O\«—(PC ] : L>O\«—(PC ] L>O\«—(PC
R ,A.QP QL AQP Q___, AP
Q__LALLE Q__LALE Q_Ox2Q _QF
Pl QL 9F P a9 a_9F

1anl

NOTE: Polarity must be observed with DC coil supply. TERMINAL LAYOUT
Relay is polarized with a permanent magnet and will not

operate or be damaged by reverse polarity.
BLUE BEAD

Diodes used in transient suppression and in AC rectifier P ;/\ & l
circuits have peak inverse voltage rating of 600 VDC fa /| 200
L . o . 40 +XL AN N | (5.08)
minimum. Zener diodes have a minimum rating of 1 watt. 600 (10.16) INVANY
800 ' (15.24) ¥ (O
: . . (20.32) >I< INZANY 1.00
Terminal designations are for reference only and do not ' (DL (25.4)
NN
appear on the header. l % JANTZN
B PANZANY
é/\ ANV
NIZANZANS
200
— =—(5.08)
400 |
10.16)
600
T (15.24)
HOW TO ORDER
(EXAMPLE) FCA-610-A Y 4

RELAY TYPE

TERMINALS (Socket Pins DC Caoils}

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved
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qi FCB-205

Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, DPDT

HERMETICALLY SEALED

ALL WELDED CONSTRUCTION
BALANCED FORCE =
PERMANENT MAGNET DRIVE 3
CONTACTS RATED LOW LEVEL

TO 5 AMPS 28 VDC AND 115/200 VAC

400 Hz , 3 PHASE.

e WEIGHT .54 OUNCES MAX. (15.4 GRAMS)

The Series FCB-205 relay is a polarized single-side stable design, where the flux from a permanent
magnet provides the armature holding force in the deactivated state, and its flux path is switched
and combined with the coil flux in the operated state. This results in appreciably increased contact
pressure in both states over that of a spring return nonpolar design. We also manufacture other
forms of the FCB relay:

FCB-405: 5 AMP 4PDT RELAY
FCB-310: 10 AMP 3PDT RELAY

CONTACT RATING-AMPERES
Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115/200VAC
LOAD CYCLES X 10¢ | 28VDC 400Hz 400 Hz, 30
Resistive 100 5 5 5
Inductive 20 3 5 5
Motor 100 2 3 3
Lamp 100 1 1 1

* 60 Hz LOADS RATED FOR 10,000 OPERATIONS

Low Level Switching Capability: With contacts operating a load of 10 to 50 microamperes at 10 to
50 millivolts, the contact resistance miss detection level shall be 100 ohms max. Cycling rate is
1to 12 per second, for 100,000 operations.

OVERLOAD CURRENT 20 AMPS DC, 30AMPS 400Hz

RUPTURE CURRENT 25 AMPS DC, 40 AMPS 400Hz

CONTACT MAKE BOUNCE 1.0 MILLISECOND MAX. AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 5 AMPS: INITIAL 0.100 VOLTS.

END OF LIFE 0.125 VOLTS
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FCB-205 qi

Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, DPDT

COIL DATA
OVER TEMPERATURE RANGE
ColL NOMINAL FREQ. DC RES. (B) | PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES Hz BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C)
1 6 DC 310 45 0.3 2.5
2 12 DC 125 Q 9.0 0.75 4.5
3 28 DC 500 Q 18.0 15 7.0
4 (A) 28 DC 500 Q 18.0 15 7.0
5 48 DC 1600 Q 36.0 2.5 14.0
A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVERVOLTAGE: 6 & 12 VDC COILS 120% OF
TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.

B. DC COIL RESISTANCE * 10% AT 25°C;
C. RELAY WILL STAY IN PICKUP STATE DOWN TO
MUST HOLD VOLTAGES SHOWN. NOTE: Only DC Coil Models are QPL Approved.

GENERAL SPECIFICATIONS

TEMPERATURE RATING: -70°C TO + 125°C
ALTITUDE: 300,000 FEET
SHOCK:* Z,Y, & X ENCLOSURES 200 g FOR 6 mS
W & M ENCLOSURES (STUD MTG.) 100 g FOR 6 mS
T ENCLOSURE (SOCKET
MOUNTED IN TRACK) 50 g FOR 11 mS
VIBRATION, SINUSOIDAL:* Z,Y, & X ENCLOSURES 0.12 DA 10 TO 70 Hz
30 g 70-3000Hz
W & M ENCLOSURES 0.12 DA 10 TO 57 Hz
20 g 57-3000Hz
T ENCLOSURE IN TRACK 0.06DA 10 TO 57 Hz

10 g 57 TO 500 Hz
20 g 500 TO 3000 Hz

VIBRATION, RANDOM: * Z,Y & X ENCLOSURES 0.4 g?/Hz 50-2000Hz
T, W & M ENCLOSURES 0.2 g%/Hz 50-2000Hz
DIELECTRIC STRENGTH ALL CIRCUITS TO GROUND AND
AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1000 V rms
COIL TO GROUND 1000 V rms
DIELECTRIC STRENGTH
AT 80,000 FEET: 250V rms
INSULATION RESISTANCE: INITIAL (500 VDC) 100 MQ MINIMUM
AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM
OPERATE TIME AT NOMINAL VOLTAGE: 4 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: 4 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds
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FCB-205

Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, DPDT

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches + .010 and (Millimeters £ .25).

TERMINALS C,,OCI,D,E Solder Hook Terminals
CODE Socket Pin Terminals CODE Solder Pin Terminals Hook Terminals Tin/Lead Plated
wan Socket Pins Gold Plated. Polarizing "B" Al Terminals Tin/Lead Plated
A pin tin/lead plated
170 02l | 170 ‘
(4.32) élllggne (4.32) L !
ubper |
b Gasket ‘ Qg} J QEJ
200 ‘ e 200 ‘ ) s
(5.08) y U (5.08) y U 210 .96655D|A
‘ 050 002 ‘ 050 +.002 (5.33) ) .
| (1.27 £.05) | (1.27 £ .05) .040 +.002 Dia Pin
polarizing pin polarizing pin (1.02 +.02)
8 Places
X1 . X1 .040 +.002 Dia Pin
BLUE BEAD 040 +.001 Dia Pin BLUE BEAD o0y BLUE BEAD
(1.02£.02) 8 Places
8 Places
CODE 90° Solder Pins CODE § | CODE
"H" All Pins Bright Acid Tin/lead nn "y"
.1501:. 15 640 MAX 640 M‘ax
—» (3.81) |[=— (16.26) (16.26 L l i
A 156 | 810 Max. (ng
\ ‘ .810 Max. 4 PLCS 1. 078
< — l ~(2057) —> 13 133
— — N — 1062 _/(338)
040+ 020 RTYP. 410 Max. l (26.92)
150 —
BLUE BEAD .150+.015 .210 (10.41) 410 Max. 312
(3.8 «{(3.81) (5,33)] e (04) D A1 (7.92)
.040 +.001 Dia Pin
(1.02 £ .02) Yoo 1.280 Max. |
8 Places - (32.57) >
ENCLOSURES CODE CODE
All Enclosures have Cupro-Nickel w T M83536/2-028
Cans bright acid tin/lead plated after .810 Max. (REFERENCE ONLY)
assembly to terminal headers. 4 F 20.57) —ﬁ
. . 410 Max. RN
Dimensions: Inches +.010 (mm + .25) (1041) 288; 0(%%
+
Enclosure "T" is for use with track mounted b L %07 L 115(?110[1)%
sockets and requires socket pin terminals, 224 \ 640 MAX.
but no ?( asket. The gasket is included in (5.69) 7 (16. 26
the socket assembly. 4-40 UNC- 2A ‘i 375
CODE 2 Studs (9.92) .810 Max.
! = (@057) 055 +.005
ey 055 +
312 t113,4518) 133 ?19 736'5\§I AX 32 ™ ‘*(1 38£.13)
(7.9 : 3.38) (79) (4112) 04I¥I)ax
Py :
640 Max ;ﬂ Yy T 110005
16.26 122320 085 + 005 2.79 £.13)
( : ) \ 67(8 ) (1.38%.
FULLR 870 Max. f
4PLCS F(Z{)gg — - , , , NOTE: FOR USE WITH TRACK MOUNT
(26,02) Metric threads available, To specify use[M]in place ofW] PER MIL-R-6106/23
1.078 ** MEASURED FROM SURFACE OF
' (27.38 HEADER
410 Max.
(10.4) i
1.280 Max. 025
b (32.51) Hj( 64)
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FCB-205 qi

Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, DPDT
TERMINAL WIRING

DC COILS TRANSIENT SUPPRESSION

POLARIZING |
PIN
X20 - 2 1
. B
+
B A
Xl1@+
BLUE BEAD

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity.

TERMINAL LAYOUT

A50Typ 075
) ) i i ] -~ (381) 1.90) Polarizing Pin
Diodes used in transient suppression and in AC rectifier 1 ]x2 2 3
circuits have peak inverse voltage rating of 600 VDC @+e—o—© |8
minimum. Zener diodes have a minimum rating of 1 watt. P 4
N
. . . @ %@—@ IA
Terminal designations are for reference only and do not 075 +XT Blue Bead
appear on the header. (1.907™ .(13 é)Jyp
HOW TO ORDER
(EXAMPLE) FCB-205-A Y 4

RELAY TYPE |

TERMINALS (Socket Pins)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved
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dii FCB-310

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, 3PDT

HERMETICALLY SEALED / X”

ALL WELDED CONSTRUCTION ~ \ % _
BALANCED FORCE ﬂ@w
PERMANENT MAGNET DRIVE "

CONTACTS RATED LOW LEVEL

TO 10 AMPS

28 VDC AND 115/200 VAC 400 Hz 3 PHASE
WEIGHT .99 OUNCES MAX. ( 28.15 GRAMS)

The Series FCB-310 relay is a polarized single-side stable design, where the flux from a permanent
magnet provides the armature holding force in the deactivated state, and its flux path is switched
and combined with the coil flux in the operated state. This results in appreciably increased contact
pressure in both states over that of a spring return nonpolar design. We also manufacture other
versions of this relay:

FCB-205: 5 AMP DPDT RELAY
FCB-405: 5 AMP 4PDT RELAY

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115AC 115/200VAC
LOAD CYCLES X 10° 28 VDC 400HZ 400Hz-  |400Hz-30
Resistive 50 10 10 10 10
Inductive 10 6 - - -
Inductive 20 - 8 8 8
Motor 50 4 4 4 4

Lamp 50 2 2 2 2

Low Level Switching Capability: With contacts operating a load of 10 to 50 microamperes at 10 to
50 millivolts, the contact resistance miss detection level shall be 100 ohms max. Cycling rate is
1 to 12 per second, for 100,000 operations.

OVERLOAD CURRENT 30 AMPS DC, 60 AMPS 400HZ

RUPTURE CURRENT 40AMPS DC, 80 AMPS 400HZ

CONTACT MAKE BOUNCE 1 MILLISECOND AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 10 AMPS: INITIAL 0.100 VOLTS.

END OF LIFE 0.125 VOLTS
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FCB-310 qi

Tyco Electronics Mid-Range Military/Aerospace Relays

10 AMPERES, 3PDT
COIL DATA
OVER TEMPERATURE RANGE
ColL NOMINAL FREQ. DC RES (B), | PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES HZ " | BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C)
1 6 DC 25 Q 45 0.3 2.5
2 12 DC 100 Q 9.0 0.75 4.5
3 28 DC 400 Q 18.0 1.5 7.0
4 (A) 28 DC 400 Q 18.0 1.5 7.0
5 48 DC 1275 Q 36.0 2.5 14.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVER-VOLTAGE: 6 & 12 VDC COILS 120% OF
TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.

B. DC COIL RESISTANCE + 10% AT 25°C;

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO
MUST HOLD VOLTAGES SHOWN.

GENERAL SPECIFICATIONS

TEMPERATURE RATING: -70°C TO + 125°C
ALTITUDE: 300,000 FEET
SHOCK:* Z, & Y ENCLOSURES 200 g FOR 6 mS

W, X & M ENCLOSURES 100 g FOR 6 mS

T ENCLOSURE (IN TRACK) 50g FOR 11 mS
VIBRATION, SINUSOIDAL:* Z, & Y ENCLOSURES 30 g 70-3000Hz

W, X & M ENCLOSURES 20 g 70-3000Hz

T ENCLOSURE (IN TRACK) 10 g 57-500 Hz

20 g 500-3000 Hz

VIBRATION, RANDOM: * Z, & Y ENCLOSURES 0.4 g?/Hz 50-2000Hz

T, W & M ENCLOSURES 0.2 g?/Hz 50-2000Hz
DIELECTRIC STRENGTH ALL CIRCUITS TO GROUND AND
AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1000 V rms

COIL TO GROUND 1000 V rms
DIELECTRIC STRENGTH
AT 80,000 FEET: 250V rms
INSULATION RESISTANCE: INITIAL (500 VDC) 100 MQ MINIMUM

AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM
OPERATE TIME AT NOMINAL VOLTAGE: 6 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: 6 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds
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qi FCB-310

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, 3PDT

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

TERMINALS
CODE CODE CODE
A g ne |
Socket Pins - All DC Coils Solder Pin Terminals Solder Hook Terminals
PIN TERMINALS ARE GOLD PLATED PIN TERMINALS TIN/LEAD PLATED HOOK TERMINALS TIN/LEAD PLATED
N— .050 +.005
rg-27r @)
ilicone
P &
asKe! A
JIUU t JIUU LN
-\ R o *@ (7.62)
040 +.001Dia. Pin 170 0302002 Dia.Pin
76+ .05) 2 Plcs .300 080
(1.02 +.02) 2 Plcs : ) (7.62) (2.03)
030 +.002Dia. Pin
(76 +.05 2 Plcs
.062 +.001Dia. Pin .062 +.002Dia. Pin
1.57+.02) 9 Plcs 1.57+.05) 9 Plcs
BLUE BEAD BLUE BEAD
/062 +.002 Dia.Pin
CODE R'\éi?zssgﬁéé)ésmv ENCLOSURES BLUE BEAD 157 +.05) 9 Pics
T ( ) All Enclosures have cupro-Nickel CODE
T .20%%)(1_005) cans bright acid tin/lead plated after "z T
03) .13 : 640 Max.
.(%Oz%ﬂ)ax. E assembly to terminal headers. (16.26)
$ . ]T Dimensions: Inches +.010 (mm % .25) —
T — J | 1_(158** <_.(531003|;/|)a><._>
. +.005 . . -
<—-(%93’;")3X-—. 401) &13 | Enclosure "T" is for use with track mounted T
o sockets and requires socket pin terminals,
: (279) &13 | but no gasket. The gasket is included in 810 Max.
s10max. s — - the socket assembly. (2037)
. ax.
430 f
(20.37) F 0492)
%+'(.)1035)[ - CODE CODE
= "y W 500
** Measured from surface of header 412'7(;)5#
CODE o (635
e 640 Max. | ' t N
141 TYP 1.078 (16.26) i
3.58 (27.38) 133 t = = 810 Max.
B98) = | "= Joe 23 ' (2037) 500
. N = (12.70)
(26.92) 810 Max. '%5966)_7 l ~
T i wa : ~—(037) — & E
i T T 1.078
640 Max. 405 41 (27.38) -
16.26 i (3.58) » : 133 typ 294 Dia
(16.26) (13.29) 0, [~ 12 | 8 (560)
g T (2692 7 NI
v y J T I 440UNC-A = 2 |21
1280 it §Stds® TTE 2 u(g.sz)
- (32.51) > 810 Max. ||| 500 =S 1 e
FULLR (20.37) P T (12.7)-712 T =t
8 PLCS /} (489 640 Max 032
( ) } (16.26) (-79)
2501
810 Max. 025 '(%?395) (13%?501) —!
(20.57) 64) FULLR 810 Max.
I 6 PLCS <«—(20.37)
.810 Max.
F_(20'37) 1 *Metric threads available, To specify use[MJin place of[W]
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TERMINAL WIRING
DC COILS

L, %0l
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NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity.

Diodes used in transient suppression and in AC rectifier
circuits have peak inverse voltage rating of 600 VDC
minimum. Zener diodes have a minimum rating of 1 watt.

Terminal designations are for reference only and do not
appear on the header.

FCB-310

DC COILS WITH
TRANSIENT SUPPRESSION

Lok

K

TERMINAL LAYOUT

(121956) * (10.16) "]
-X2
4§l @5 @C‘BC zsllo
e 1 © (5:84 .46!)
('*) @h@@&j (15.24)

’\@ '
+><1‘

L\ BLUE BEAD

— r«—200

(5.08)

Tyco Electronics Mid-Range Military/Aerospace Relays
10 AMPERES, 3PDT

HOW TO ORDER

(EXAMPLE)

FCB-310-A )

T\
IN
N

RELAY TYPE

TERMINALS (Socket Pins)

ENCLOSURE (With Flanges)

COIL (28 VDC With Transient Suppression).
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dii FCB-405

Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, 4PDT

HERMETICALLY SEALED

ALL WELDED CONSTRUCTION
BALANCED FORCE
PERMANENT MAGNET DRIVE
CONTACTS RATED LOW LEVEL
TO 5 AMPS

28 VDC AND 115/200 VAC 400 Hz 3 PHASE
e WEIGHT .93 OUNCES MAX. ( 26.4 GRAMS)

The Series FCB-405 relay is a polarized single-side stable design, where the flux from a permanent
magnet provides the armature holding force in the deactivated state, and its flux path is switched
and combined with the coil flux in the operated state. This results in appreciably increased contact
pressure in both states over that of a spring return nonpolar design. We also manufacture other
versions of this relay:

FCB-205: 5 AMP DPDT RELAY
FCB-310: 10 AMP 3PDT RELAY

CONTACT RATING-AMPERES

Ratings Are Continuous Duty

TYPE OF LIFE (MIN.) 115VAC 115/200VAC
LOAD CYCLES X 10° 28 VDC 400HZ 400HZ-30
Resistive 100 5 5 5
Inductive 20 3 5 5
Motor 100 2 3 3
Lamp 100 1 1 1

Low Level Switching Capability: With contacts operating a load of 10 to 50 microamperes at 10 to
50 millivolts, the contact resistance miss detection level shall be 100 ohms max. Cycling rate is
1 to 12 per second, for 100,000 operations.

OVERLOAD CURRENT 20 AMPS DC, 30 AMPS 400HZ

RUPTURE CURRENT 25 AMPS DC, 40 AMPS 400HZ

CONTACT MAKE BOUNCE 1.0 MILLISECOND AT NOMINAL VOLTAGE
MAX. CONTACT DROP AT 5 AMPS: INITIAL 0.100 VOLTS.

END OF LIFE 0.125 VOLTS
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FCB-405 qi

Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, 4PDT

COIL DATA
OVER TEMPERATURE RANGE
COIL NOMINAL FREQ. DC RES. (B) | PICKUP OR DROPOUT OR | MUST HOLD
CODE VOLTAGES HZ BELOW VOLTS| ABOVE VOLTS | VOLTAGE (C)
1 6 DC 25Q 4.5 0.3 2.5
2 12 DC 100 Q 9.0 0.75 4.5
3 28 DC 400 Q 18.0 15 7.0
4 (A) 28 DC 400 Q 18.0 15 7.0
5 48 DC 1275 Q 36.0 2.5 14.0

A. CODE 4 COILS HAVE BACK EMF SUPPRESSION D. MAX. OVER-VOLTAGE: 6 & 12 VDC COILS 120% OF
TO 42 VOLTS MAX. NOMINAL; ALL OTHERS 110% OF NOMINAL.

B. DC COIL RESISTANCE + 10% AT 25°C;

C. RELAY WILL STAY IN PICKED-UP STATE DOWN TO
MUST HOLD VOLTAGES SHOWN. NOTE: Only DC Coil Models are QPL Approved.

GENERAL SPECIFICATIONS

TEMPERATURE RATING: -70°C TO + 125°C
ALTITUDE: 300,000 FEET
SHOCK:* Z, & Y ENCLOSURES 200 g FOR 6 mS

W, X & M ENCLOSURES 100 g FOR 6 mS

T ENCLOSURE (IN TRACK) 50 g FOR 11 mS
VIBRATION, SINUSOIDAL:* Z, & Y ENCLOSURES 30 g 70-3000Hz

W, X & M ENCLOSURES 20 g 70-3000Hz

T ENCLOSURE (IN TRACK) 20 g500-3000 Hz
VIBRATION, RANDOM: * Z, & Y ENCLOSURES 0.4 g?/Hz 50-2000Hz

T, W, X& M ENCLOSURES 0.2 g?/Hz 50-2000Hz
DIELECTRIC STRENGTH ALL CIRCUITS TO GROUND AND
AT SEA LEVEL: CIRCUIT TO CIRCUIT. 1000 V rms

COIL TO GROUND 1000 V rms
DIELECTRIC STRENGTH
AT 80,000 FEET: 250V rms
INSULATION RESISTANCE: INITIAL (500 VDC) 100 MQ MINIMUM

AFTER LIFE OR ENVIRONMENTAL TESTS 50 MQ MINIMUM
OPERATE TIME AT NOMINAL VOLTAGE: 6 ms OR LESS
RELEASE TIME AT NOMINAL VOLTAGE: 6 ms OR LESS

* Max. contact opening under vibration or shock 10 microseconds
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dii FCB-405

Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, 4PDT

Below are shown the standard terminal types and the enclosures available. Specify the assembly as
indicated under How To Order. Dimensions are shown in inches + .010 and (Millimeters + .25).

TERMINALS
CODE CODE CODE
"A" "B" "C" _

Socket Pins - All DC Coils Solder Pin Terminals Solder Hook Terminals

PIN TERMINALS ARE GOLD PLATED PIN TERMINALS TIN/LEAD PLATED HOOK TERMINALS TIN/LEAD PLATED

N—ou0 . +.

[Ew T
ilicone
Sasket
JTuu JTUT Sy,
1 040 +.002Dia. Pin (7.62)
(1.02 £.02) 14 Ples ©0© (7.62) (185) " 040 +002Dia. Pin
©© 50 1.02 £.05) 14 Plcs
BLUE BEAD
CORT (REFERENCE ONLY ENCLOSURES R
T ( ) All Enclosures have cupro-Nickel CODE
T 080 ., o5 | Cans bright acid tin/lead plated after "z T
2.03) (& .13) i .640 Max.
'(?‘éoz'(\;ﬂ)ax' D assembly to terminal headers. (16.26) X
. $ ! ]T Dimensions: Inches + .010 (mm * .25) ‘ —
| I | .810 Max.
158 *% , *(20.37) —™
055 .08 — oo T—(4.01) 13| Code"T" used only with track-mounted T @)
(1:38) 4{ ~ 10 +.008 Sockets. Requires code "A" pin
I T ! 1279 @13 | terminals. Gasket is included in the '(%93'}")‘”"
810 Max. 4340 g - JT socket assembly.
(20.37) (10.92)
(i},%{ -—1f CODE CODE
v & wyn e 500
|«(12.70) »| |
** Measured from surface of header 250
CODE | 025 63 |
nx 141 TYP 1.078 640 Max. 64) T N
(358) + (27.36) 133 yp (16.26) | 810 Max i
Y 3.38) I — (20.37) 500
\ (26.92) ™ — (12.70)
[ s A T _ 80Max_| éf’gﬁe)J l 0 '
.640 Max. it (20:87)
(16.26) 405 141 1,078
: (10.29) (3.58) = || @737 " 133 1yp 224 Dia ‘
| k_ 1.062 3.38) (5.69)

Y RSEY &0 (26.92) > 440 UNG.2A |
("~ | B T HH [ Pouser —2 2 |E | 3%
———(32.51) > ey NER=REE i(9-52)

FULLR 810 Max. l | 00 )
8 PLCS (20.37) - — (12.7)712
' /} y B0 640 Max. 032
] > 4 (16.26) (-79)
810 Max. 025 2501 1.280 l
(20.57) £.64) (6.35) ‘FULL - (32.51) J ST
. ax.
L _— 5pLCS — 0
k*'(zo.w) — T
*Metric threads available, To specify use[M]in place of[W]
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TERMINAL WIRING
DC COILS

Q3 X20-  p2 10D
S 1L o b
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BLUE BEAD

NOTE: Polarity must be observed with DC coil supply.
Relay is polarized with a permanent magnet and will not
operate or be damaged by reverse polarity.

Diodes used in transient suppression and in AC rectifier
circuits have peak inverse voltage rating of 600 VDC

minimum. Zener diodes have a minimum rating of 1 watt.

Terminal designations are for reference only and do not
appear on the header.

FCB-405

DC COILS WITH
TRANSIENT SUPPRESSION

Q3 X20- 02 10D
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TERMINAL LAYOUT
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)
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2 | (7.62)

~

S —»
=

—00
2
NVZZ
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€
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Tyco Electronics Mid-Range Military/Aerospace Relays
5 AMPERES, 4PDT

HOW TO ORDER

(EXAMPLE)

RELAY TYPE

TERMINALS (Socket Pins)

ENCLOSURE (With Flanges)

FCB-405-A Y 4

COIL (28 VDC With Transient Suppression).

NOTE: Only DC coil models are QPL Approved

45



tyco

Electronics

Mid-Range
Military/Aerospace Relays

Section 3
Cross Reference Guide

&
Suggested Practices

47



Tyco Electronics Mid-Range Military/Aerospace Relays
CROSS REFERENCE GUIDE

Current Mil-Spec Part Number to Tyco Electronics Part Number
Arranged Alphanumerically by Mil-Spec Part Number

Current Mil-Spec Tyco Electronics  Catalog Equivalent Current Mil-Spec Tyco Electronics  Catalog Equivalent
Part Number QPL Part Number (not QPL) Part Number Part Number QPL Part Number (not QPL) Part Number
M6106/19 - 003 ........... FCA-125-3 .....cccuvene FCA-125-CY3 M83536/1 - 027M ........ FCB-205-0127M ...... FCB-205-HX3
M6106/19 - 004 ........... FCA-125-4 .......c..... FCA-125-AY3 M83536/1 - 028M ........ FCB-205-0128M ...... FCB-205-BZ5
M6106/19 - 005 ........... FCA-125-5 .....cccueene FCA-125-BY3 M83536/1 - 029M ........ FCB-205-0129M ...... FCB-205-CZ5
M6106/19 - 006 ........... FCA-125-6 .....cccue.... FCA-125-CY3 M83536/1 - 030M ........ FCB-205-0130M ...... FCB-205-AZ5
M6106/19 - 007 ........... FCA-125-7 ...coeeuenn FCA-125-AY3 M83536/1 - 031M ........ FCB-205-0131M ...... FCB-205-BY5
M6106/19 - 008 ........... FCA-125-8 .......ccc... FCA-125-BX3 M83536/1 - 032M ........ FCB-205-0132M ...... FCB-205-CY5
M6106/19 - 009 ........... FCA-125-9 .....cceene FCA-125-CX3 M83536/1 - 033M ........ FCB-205-0133M ...... FCB-205-AY5
M6106/19 - 010 ........... FCA-125-10 ............. FCA-125-BY3 M83536/1 - 034M ........ FCB-205-0134M ...... FCB-205-BX5
M6106/19 - 011 ........... FCA-125-11 ............. FCA-125-CY3 M83536/1 - 035M ........ FCB-205-0135M ...... FCB-205-CX5
M6106/19 - 012 FCA-125-12 ............. FCA-125-AY3 M83536/1 - 036M ........ FCB-205-0136M ...... FCB-205-AX5
M6106/19 - 013 ...FCA-125-13 . FCA-125-BX3 M83536/2 - 001M ........ FCB-205-0201M ...... FCB-205-BZ1 w/ diode
M6106/19 - 014 ...FCA-125-14 . FCA-125-CX3 M83536/2 - 002M ........ FCB-205-0202M ...... FCB-205-CZ1 w/ diode
M6106/19 - 015 ...FCA-125-15 .FCA-125-BY4 M83536/2 - 003M ........ FCB-205-0203M ...... FCB-205-AZ1 w/ diode
M6106/19 - 016 FCA-125-16 ............. FCA-125-CY4 M83536/2 - 004M ........ FCB-205-0204M ...... FCB-205-BY1 w/ diode
M6106/19 - 017 ........... FCA-125-17 ............. FCA-125-AY4 M83536/2 - 005M ........ FCB-205-0205M ...... FCB-205-CY1 w/ diode
M6106/19 - 018 ........... FCA-125-18 ............. FCA-125-BX4 M83536/2 - 006M ........ FCB-205-0206M ...... FCB-205-AY1 w/ diode
M6106/19 - 019 ........... FCA-125-19 ............. FCA-125-CX4 M83536/2 - 007M ........ FCB-205-0207M ...... FCB-205-BX1 w/ diode
M6106/19 - 020 ........... FCA-125-20 ............. FCA-125-BY4 M83536/2 - 008M ........ FCB-205-0208M ...... FCB-205-CX1 w/ diode
M6106/19 - 021 ........... FCA-125-21 ............. FCA-125-CY4 M83536/2 - 009M ........ FCB-205-0209M ...... FCB-205-AX1 w/ diode
M6106/19 - 022 ........... FCA-125-22 ............. FCA-125-AY4 M83536/2 - 010M ........ FCB-205-0210M ...... FCB-205-BZ2 w/ diode
M6106/19 - 023 ........... FCA-125-23 ............. FCA-125-BX4 M83536/2 - 011M ........ FCB-205-0211M ...... FCB-205-CZ2 w/ diode
M6106/19 - 024 ........... FCA-125-24 ............. FCA-125-CX4 M83536/2 - 012M ........ FCB-205-0212M ...... FCB-205-AZ2 w/ diode
M6106/19 - 025 ........... FCA-125-25 ............. FCA-125-CX3 M83536/2 - 013M ........ FCB-205-0213M ...... FCB-205-BY2 w/ diode
M83536/1 - 001M ........ FCB-205-0101M ...... FCB-205-BZ1 M83536/2 - 014M ........ FCB-205-0214M ...... FCB-205-CY2 w/ diode
M83536/1 - 002M ........ FCB-205-0102M ...... FCB-205-CZ1 M83536/2 - 015M ........ FCB-205-0215M ...... FCB-205-AY2 w/ diode
M83536/1 - 003M ........ FCB-205-0103M ...... FCB-205-AZ1 M83536/2 - 016M ........ FCB-205-0216M ...... FCB-205-BX2 w/ diode
M83536/1 - 004M ........ FCB-205-0104M ...... FCB-205-BY1 M83536/2 - 017M ........ FCB-205-0217M ...... FCB-205-CX2 w/ diode
M83536/1 - 005M ........ FCB-205-0105M ...... FCB-205-CY1 M83536/2 - 018M ........ FCB-205-0218M ...... FCB-205-HX2 w/ diode
M83536/1 - 006M ........ FCB-205-0106M ...... FCB-205-AY1 M83536/2 - 019M ........ FCB-205-0219M ...... FCB-205-BZ4
M83536/1 - 007M ........ FCB-205-0107M ...... FCB-205-BX1 M83536/2 - 020M ........ FCB-205-0220M ...... FCB-205-Cz4
M83536/1 - 008M ........ FCB-205-0108M ...... FCB-205-CX1 M83536/2 - 021M ........ FCB-205-0221M ...... FCB-205-AZ4
M83536/1 - 009M ........ FCB-205-0109M ...... FCB-205-AX1 M83536/2 - 022M ........ FCB-205-0222M ...... FCB-205-BY4
M83536/1 - 010M ........ FCB-205-0110M ...... FCB-205-BZ2 M83536/2 - 023M ........ FCB-205-0223M ...... FCB-205-CY4
M83536/1 - 011M ........ FCB-205-0111M....... FCB-205-CZ2 M83536/2 - 024M ........ FCB-205-0224M ...... FCB-205-AY4
M83536/1 - 012M ........ FCB-205-0112M ...... FCB-205-AZ2 M83536/2 - 025M ........ FCB-205-0225M ...... FCB-205-BX4
M83536/1 - 013M ........ FCB-205-0113M ...... FCB-205-BY2 M83536/2 - 026M ........ FCB-205-0226M ...... FCB-205-CX4
M83536/1 - 014M ........ FCB-205-0114M ...... FCB-205-CY2 M83536/2 - 027M ........ FCB-205-0227M ...... FCB-205-HX4
M83536/1 - 015M ........ FCB-205-0115M ...... FCB-205-AY2 M83536/2 - 028M ........ FCB-205-0228M ...... FCB-205-AT4
M83536/1 - 016M ........ FCB-205-0116M ...... FCB-205-BX2 M83536/2 - 030M ........ FCB-205-0230M ...... FCB-205-BZ5 w/ diode
M83536/1 - 017M ........ FCB-205-0117M ...... FCB-205-HX2 M83536/2 - 031M ........ FCB-205-0231M ...... FCB-205-CZ5 w/ diode
M83536/1 - 019M ........ FCB-205-0119M ...... FCB-205-BZ3 M83536/2 - 032M ........ FCB-205-0232M ...... FCB-205-AZ5 w/ diode
M83536/1 - 020M ........ FCB-205-0120M ...... FCB-205-CZ3 M83536/2 - 033M ........ FCB-205-0233M ...... FCB-205-BY5 w/ diode
M83536/1 - 021M ........ FCB-205-0121M ...... FCB-205-AZ3 M83536/2 - 034M ........ FCB-205-0234M ...... FCB-205-CY5 w/ diode
M83536/1 - 022M ........ FCB-205-0122M ...... FCB-205-BY3 M83536/2 - 035M ........ FCB-205-0235M ...... FCB-205-AY5 w/ diode
M83536/1 - 023M ........ FCB-205-0123M ...... FCB-205-CY3 M83536/2 - 036M ........ FCB-205-0236M ...... FCB-205-BX5 w/ diode
M83536/1 - 024M ........ FCB-205-0124M ...... FCB-205-AY3 M83536/2 - 037M ........ FCB-205-0237M ...... FCB-205-CX5 w/ diode
M83536/1 - 025M ........ FCB-205-0125M ...... FCB-205-BX3 M83536/2 - 038M ........ FCB-205-0238M ...... FCB-205-HX5 w/ diode
M83536/1 - 026M ........ FCB-205-0126M ...... FCB-205-CX3 M83536/5 - 012M ........ FCB-405-0512M ...... FCB-405-BY2

www.tycoelectronics.com
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Tyco Electronics Mid-Range Military/Aerospace Relays
CROSS REFERENCE GUIDE

Current Mil-Spec Part Number to Tyco Electronics Part Number (continued)
Arranged Alphanumerically by Mil-Spec Part Number

Current Mil-Spec Tyco Electronics  Catalog Equivalent Current Mil-Spec Tyco Electronics  Catalog Equivalent
Part Number QPL Part Number (not QPL) Part Number Part Number QPL Part Number (not QPL) Part Number
M83536/5 - 013M ........ FCB-405-0513M ...... FCB-405-CY2 M83536/9 - 024M ........ FCA-210-0924M ...... FCA-210-AV3
M83536/5 - 014M ........ FCB-405-0514M ...... FCB-405-AY2 M83536/9 - 025M ........ FCA-210-0925M ...... FCA-210-BX3
M83536/5 - 015M ........ FCB-405-0515M ...... FCB-405-BX2 M83536/9 - 026M ........ FCA-210-0926M ...... FCA-210-CX3
M83536/5 - 016M ........ FCB-405-0516M ...... FCB-405-CX2 M83536/9 - 027M ........ FCA-210-0927M ...... FCA-210-HX3
M83536/5 - 017M ........ FCB-405-0517M ...... FCB-405-BZ3 M83536/9 - 030M ........ FCA-210-0930M ...... FCA-210-BZ5
M83536/5 - 018M ........ FCB-405-0518M ...... FCB-405-CZ3 M83536/9 - 031M ........ FCA-210-0931M ...... FCA-210-CZ5
M83536/5 - 019M ........ FCB-405-0519M ...... FCB-405-AZ3 M83536/9 - 032M ........ FCA-210-0932M ...... FCA-210-AZ5
M83536/5 - 020M ........ FCB-405-0520M ...... FCB-405-BY3 M83536/9 - 033M ........ FCA-210-0933M ...... FCA-210-BY5
M83536/5 - 021M ........ FCB-405-0521M ...... FCB-405-CY3 M83536/9 - 034M ........ FCA-210-0934M ...... FCA-210-CY5
M83536/5 - 022M ........ FCB-405-0522M ...... FCB-405-AY3 M83536/9 - 035M ........ FCA-210-0935M ...... FCA-210-AY5
M83536/5 - 023M ........ FCB-405-0523M ...... FCB-405-BX3 M83536/9 - 036M ........ FCA-210-0936M ...... FCA-210-BX5
M83536/5 - 024M ........ FCB-405-0524M ...... FCB-405-CX3 M83536/9 - 037M ........ FCA-210-0937M ...... FCA-210-CX5
M83536/6 - 012M ........ FCB-405-0612M ...... Not Available M83536/9 - 038M ........ FCA-210-0938M ...... FCA-210-HX5
M83536/6 - 013M ........ FCB-405-0613M ...... Not Available M83536/10 - 001M ...... FCA-210-1001M ...... FCA-210-BZ1 w/ diode
M83536/6 - 014M ........ FCB-405-0614M ...... Not Available M83536/10 - 002M ...... FCA-210-1002M ...... FCA-210-CZ1 w/ diode
M83536/6 - 015M ........ FCB-405-0615M ...... Not Available M83536/10 - 003M ...... FCA-210-1003M ...... FCA-210-AZ1 w/ diode
M83536/6 - 016M ........ FCB-405-0616M ...... Not Available M83536/10 - 004M ...... FCA-210-1004M ...... FCA-210-BY1 w/ diode
M83536/6 - 017M ........ FCB-405-0617M ...... FCB-405-BZ4 M83536/10 - 005M ...... FCA-210-1005M ...... FCA-210-CY1 w/ diode
M83536/6 - 018M ........ FCB-405-0618M ...... FCB-405-Cz4 M83536/10 - 006M ...... FCA-210-1006M ...... FCA-210-AY1 w/ diode
M83536/6 - 019M ........ FCB-405-0619M ...... FCB-405-AZ4 M83536/10 - 007M ...... FCA-210-1007M ...... FCA-210-BX1 w/ diode
M83536/6 - 020M ........ FCB-405-0620M ...... FCB-405-BY4 M83536/10 - 008M ...... FCA-210-1008M ...... FCA-210-CX1 w/ diode
M83536/6 - 021M ........ FCB-405-0621M ...... FCB-405-CY4 M83536/10 - 009M ...... FCA-210-1009M ...... FCA-210-HX1 w/ diode
M83536/6 - 022M ........ FCB-405-0622M ...... FCB-405-AY4 M83536/10 - 010M ...... FCA-210-1010M ...... FCA-210-BZ2 w/ diode
M83536/6 - 023M ........ FCB-405-0623M ...... FCB-405-BX4 M83536/10 - 011M ...... FCA-210-1011M ...... FCA-210-CZ2 w/ diode
M83536/6 - 024M ........ FCB-405-0624M ...... FCB-405-CX4 M83536/10 - 012M ...... FCA-210-1012M ...... FCA-210-AZ2 w/ diode
M83536/6 - 025M ........ FCB-405-0625M ...... FCB-405-AT4 M83536/10 - 013M ...... FCA-210-1013M ...... FCA-210-BY2 w/ diode
M83536/9 - 001M ........ FCA-210-0901M ...... FCA-210-BZ1 M83536/10 - 014M ...... FCA-210-1014M ...... FCA-210-CY2 w/ diode
M83536/9 - 002M ........ FCA-210-0902M ...... FCA-210-CZ1 M83536/10 - 015M ...... FCA-210-1015M ...... FCA-210-AY2 w/ diode
M83536/9 - 003M ........ FCA-210-0903M ...... FCA-210-AZ1 M83536/10 - 016M ...... FCA-210-1016M ...... FCA-210-BX2 w/ diode
M83536/9 - 004M ........ FCA-210-0904M ...... FCA-210-BY1 M83536/10 - 017M ...... FCA-210-1017M ...... FCA-210-CX2 w/ diode
M83536/9 - 005M ........ FCA-210-0905M ...... FCA-210-CY1 M83536/10 - 018M ...... FCA-210-1018M ...... FCA-210-HX2 w/ diode
M83536/9 - 006M ........ FCA-210-0906M ...... FCA-210-AY1 M83536/10 - 019M ...... FCA-210-1019M ...... FCA-210-Bz4
M83536/9 - 007M ........ FCA-210-0907M ...... FCA-210-BX1 M83536/10 - 020M ...... FCA-210-1020M ...... FCA-210-Cz4
M83536/9 - 008M ........ FCA-210-0908M ...... FCA-210-CX1 M83536/10 - 022M ...... FCA-210-1022M ...... FCA-210-BY4
M83536/9 - 009M ........ FCA-210-0909M ...... FCA-210-HX1 M83536/10 - 023M ...... FCA-210-1023M ...... FCA-210-CY4
M83536/9 - 010M ........ FCA-210-0910M ...... FCA-210-BZ2 M83536/10 - 024M ...... FCA-210-1024M ...... FCA-210-AY4
M83536/9 - 011M ........ FCA-210-0911M ...... FCA-210-Cz2 M83536/10 - 025M ...... FCA-210-1025M ...... FCA-210-BX4
M83536/9 - 012M ........ FCA-210-0912M ...... FCA-210-AZ2 M83536/10 - 026M ...... FCA-210-1026M ...... FCA-210-CX4
M83536/9 - 013M ........ FCA-210-0913M ...... FCA-210-BY2 M83536/10 - 027M ...... FCA-210-1027M ...... FCA-210-HX4
M83536/9 - 014M ........ FCA-210-0914M ...... FCA-210-CY2 M83536/10 - 029M ...... FCA-210-1029M ...... FCA-210-BZ5 w/ diode
M83536/9 - 015M ........ FCA-210-0915M ...... FCA-210-AY2 M83536/10 - 030M ...... FCA-210-1030M ...... FCA-210-CZ5 w/ diode
M83536/9 - 016M ........ FCA-210-0916M ...... FCA-210-BX2 M83536/10 - 031M ...... FCA-210-1031M ...... FCA-210-AZ5 w/ diode
M83536/9 - 017M ........ FCA-210-0917M ...... FCA-210-CX2 M83536/10 - 032M ...... FCA-210-1032M ...... FCA-210-BY5 w/ diode
M83536/9 - 018M ........ FCA-210-0918M ...... FCA-210-HX2 M83536/10 - 033M ...... FCA-210-1033M ...... FCA-210-CY5 w/ diode
M83536/9 - 019M ........ FCA-210-0919M ...... FCA-210-BZ3 M83536/10 - 034M ...... FCA-210-1034M ...... FCA-210-AY5 w/ diode
M83536/9 - 020M ........ FCA-210-0920M ...... FCA-210-CZ3 M83536/10 - 035M ...... FCA-210-1035M ...... FCA-210-BX5 w/ diode
M83536/9 - 022M ........ FCA-210-0922M ...... FCA-210-BY3 M83536/10 - 036M ...... FCA-210-1036M ...... FCA-210-CX5 w/ diode
M83536/9 - 023M ........ FCA-210-0923M ...... FCA-210-CY3 M83536/10 - 037M ...... FCA-210-1037M ...... FCA-210-HX5 w/ diode
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Current Mil-Spec Part Number to Tyco Electronics Part Number (continued)
Arranged Alphanumerically by Mil-Spec Part Number

Current Mil-Spec
Part Number

M83536/15 - 001M ......
M83536/15 - 002M ......
M83536/15 - 003M ......
M83536/15 - 004M ......
M83536/15 - 005M ......
M83536/15 - 006M ......
M83536/15 - 007M ......
M83536/15 - 008M ......
M83536/15 - 009M ......
M83536/15 - 010M ......
M83536/15 - 011M ......
M83536/15 - 012M ......
M83536/15 - 013M ......
M83536/15 - 014M ......
M83536/15 - 015M ......
M83536/15 - 016M ......
M83536/15 - 017M ......
M83536/15 - 018M ......
M83536/15 - 020M ......
M83536/15 - 021M ......
M83536/15 - 022M ......
M83536/15 - 024M ......
M83536/15 - 025M ......
M83536/15 - 026M ......
M83536/15 - 027M ......
M83536/15 - 028M ......
M83536/15 - 029M ......
M83536/15 - 030M ......
M83536/15 - 031M ......
M83536/15 - 032M ......
M83536/16 - 001M ......
M83536/16 - 002M ......
M83536/16 - 003M ......
M83536/16 - 004M ......
M83536/16 - 005M ......
M83536/16 - 006M ......
M83536/16 - 007M ......
M83536/16 - 008M ......
M83536/16 - 009M ......
M83536/16 - 010M ......
M83536/16 - 011M ......
M83536/16 - 012M ......
M83536/16 - 013M ......
M83536/16 - 014M ......
M83536/16 - 015M ......
M83536/16 - 016M ......
M83536/16 - 017M ......
M83536/16 - 018M ......

FCA-410-1501M
FCA-410-1502M
FCA-410-1503M
FCA-410-1504M
FCA-410-1505M
FCA-410-1506M
FCA-410-1507M
FCA-410-1508M
FCA-410-1509M
FCA-410-1510M
FCA-410-1511M
FCA-410-1512M
FCA-410-1513M
FCA-410-1514M
FCA-410-1515M
FCA-410-1516M
FCA-410-1517M
FCA-410-1518M
FCA-410-1520M
FCA-410-1521M
FCA-410-1522M
FCA-410-1524M
FCA-410-1525M
FCA-410-1526M
FCA-410-1527M
FCA-410-1528M
FCA-410-1529M
FCA-410-1530M
FCA-410-1531M
FCA-410-1533M
FCA-410-1601M
FCA-410-1602M
FCA-410-1603M
FCA-410-1604M
FCA-410-1605M
FCA-410-1606M
FCA-410-1607M
FCA-410-1608M
FCA-410-1609M
FCA-410-1610M
FCA-410-1611M
FCA-410-1612M
FCA-410-1613M
FCA-410-1614M
FCA-410-1615M
FCA-410-1616M
FCA-410-1617M
FCA-410-1618M

...... FCA-410-BZ1 w/ diode
...... FCA-410-CZ1 w/ diode
...... FCA-410-AZ1 w/ diode
...... FCA-410-BY1 w/ diode
...... FCA-410-CY1 w/ diode
...... FCA-410-AY1 w/ diode
...... FCA-410-BX1 w/ diode
...... FCA-410-CX1 w/ diode
...... FCA-410-BZ2 w/ diode
...... FCA-410-CZ2 w/ diode
...... FCA-410-AZ2 w/ diode
...... FCA-410-BY2 w/ diode
...... FCA-410-CY2 w/ diode
...... FCA-410-AY2 w/ diode
...... FCA-410-BX2 w/ diode
...... FCA-410-CX2 w/ diode
...... FCA-410-BzZ4

...... FCA-410-Cz4

CROSS REFERENCE GUIDE

Tyco Electronics  Catalog Equivalent Current Mil-Spec
QPL Part Number (not QPL) Part Number Part Number

...... FCA-410-BZ1 M83536/16 - 020M ......
...... FCA-410-CZ1 M83536/16 - 021M ......
...... FCA-410-AZ1 M83536/16 - 022M ......
...... FCA-410-BY1 M83536/16 - 024M ......
...... FCA-410-CY1 M83536/16 - 026M ......
...... FCA-410-AY1 M83536/16 - 027M ......
...... FCA-410-BX1 M83536/16 - 028M ......
...... FCA-410-CX1 M83536/16 - 029M ......
...... FCA-410-BZ2 M83536/16 - 030M ......
...... FCA-410-Cz2 M83536/16 - 031M ......
...... FCA-410-AZ2 M83536/16 - 032M ......
...... FCA-410-BY2 M83536/16 - 033M ......
...... FCA-410-CY2 M83536/25 - 001L ......
...... FCA-410-AY2 M83536/25 - 002L ......
...... FCA-410-BX2 M83536/26 - 001L ......
...... FCA-410-CX2 M83536/26 - 002L ......
...... FCA-410-BZ3 M83536/32 - 001L ......
...... FCA-410-CZ3 M83536/32 - 002L ......
...... FCA-410-BY3 M83536/32 - 003L ......
...... FCA-410-CY3 M83536/32 - 004L ......
...... FCA-410-AY3 M83536/32 - 005L ......
...... FCA-410-CX3 M83536/33 - 001L ......
...... FCA-410-BZ5 M83536/33 - 001L ......
...... FCA-410-CZ5 M83536/33 - 002L ......
...... FCA-410-AZ5 M83536/33 - 003L ......
...... FCA-410-BY5 M83536/33 - 004L ......
...... FCA-410-CY5 M83536/33 - 005L ......
...... FCA-410-AY5

...... FCA-410-BX5

...... FCA-410-CX5
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Tyco Electronics

QPL Part Number
FCA-410-1620M
FCA-410-1621M
FCA-410-1622M
FCA-410-1624M
FCA-410-1626M
FCA-410-1627M
FCA-410-1628M
FCA-410-1629M
FCA-410-1630M
FCA-410-1631M
FCA-410-1632M
FCA-410-1633M
FCA-610-2501L
FCA-610-2501L
FCA-610-2601L
FCA-610-2602L
FCA-325-3201L
FCA-325-3202L
FCA-325-3203L
FCA-325-3204L
FCA-325-3205L
FCA-325-3301L
FCA-325-3301L
FCA-325-3302L
FCA-325-3303L
FCA-325-3304L
FCA-325-3305L

Tyco Electronics Mid-Range Military/Aerospace Relays

Catalog Equivalent
(not QPL) Part Number
FCA-410-BY4
FCA-410-CY4
FCA-410-AY4
FCA-410-CX4
FCA-410-BZ5 w/ diode
FCA-410-CZ5 w/ diode
FCA-410-AZ5 w/ diode
FCA-410-BY5 w/ diode
FCA-410-CY5 w/ diode
FCA-410-AY5 w/ diode
FCA-410-BX5 w/ diode
FCA-410-CX5 w/ diode
FCA-610-CY3
FCA-610-AY3
FCA-610-CY4
FCA-610-AY4
FCA-325-BY3
FCA-325-CY3
FCA-325-AY3
FCA-325-BX3
FCA-325-CX3
FCA-325-BY4
FCA-325-BY4
FCA-325-CY4
FCA-325-AY4
FCA-325-BX4
FCA-325-CX4



Tyco Electronics Mid-Range Military/Aerospace Relays
CROSS REFERENCE GUIDE

Superceded Mil-Spec Part Number to Current Mil-Spec Part Number to

Tyco Electronics Part Number to Previous S-D Part Number
Arranged Alphanumerically by Superceded Mil-Spec Part Number

Superceded Mil-Spec Current Mil-Spec Tyco Electronics Catalog Equivalent Superceded S-D
Part Number Part Number QPL Part Number (not QPL) Part Number Part Number
M6106/1 - 001 .....veeeeeiiecinne M83536/10 - 028M .................. FCA-210-1028M ......cceeeuveiennne Not Available ..........ccccoveiinne FCA-210-31
M6106/1 - 002 ......ccvveevreriransn M83536/11 - 012M ......cceeeenne FCA-210-1112M .....oevveereeene Not Available ..........ccccevviieene FCA-210-33
M6106/1 - 003 ......ccccvvevrerirennn M83536/10 - 028M .........cceeeee FCA-210-1028M ......ccevvreinnne Not Available ..........ccceveinnene FCA-210-32
M6106/2 - 001 ......oevvveeieerirne M83536/16 - 025M ..........cc...... FCA-410-1625M .......ccocvveennnne Not Available ..........ccccevvrinene FCA-410-31
M6106/2 - 002 ......eevveeeieeaneane M83536/17 - 010M .................. FCA-410-1710M .....cceevvrainne Not Available ..........ccccovviinne FCA-410-33
M6106/2 - 003 ......cevvveeiireiian M83536/16 - 025M .................. FCA-410-1625M ......ccccecvveneennne Not Available ..........ccccovviinnne FCA-410-34
M6106/8 - 001 ......ccveeveeiernnee. M83536/25 - 001L .....cccevneeee FCA-610-2501L ...ceeeuveeiernnene FCA-610-CY3....ccoieiiieieesiians FCA-610-1
M6106/8 - 002 ......cceevrveereeennne. M83536/25 - 002L ......cccevvueeenee FCA-610-2502L .....cccvvvruvennene FCA-610-AY3 ....ccoviiiieieeniieens FCA-610-2
M6106/8 - 003 ......cceeerveeriernne. M83536/27 - 001L ......covvrueeee FCA-610-2701L ..ccvevvveeirenee FCA-610-CY8....cccvvvriereeiieeans FCA-610-3
M6106/8 - 004 M83536/27 - 002L FCA-610-2702L FCA-610-DY8 FCA-610-4
M6106/8 - 005 .... ...M83536/25 - 001L .... FCA-610-2501L ... ... FCA-610-CY3 FCA-610-5
M6106/8 - 006 .... ...M83536/25 - 002L .... FCA-610-2502L ... .... FCA-610-AY3 FCA-610-6
M6106/8 - 007 .... ...M83536/27 - 001L .. FCA-610-2701L ... .. FCA-610-CY8 FCA-610-7
M6106/8 - 008 M83536/27 - 002L FCA-610-2702L FCA-610-DY8 FCA-610-8
M6106/8 - 009 .......cceeerveereennen. M83536/26 - 001L ......ccceevueeee FCA-610-2601L ....cccvevrnveneee FCA-610-CY4 ....ccovveviiiiieiens FCA-610-9
M6106/8 - 010 ......ccveeveeriernee. M83536/26 - 002L ........ceevueeeee FCA-610-2602L ......cccvvvrvvennene FCA-610-AY4 ....ccvviiieieeiee FCA-610-10
M6106/8 - 011 .....oovvveeiieirniee. M83536/26 - 001L ........ccccuueeee FCA-610-2601L ....occveeerrneen FCA-610-CY4....oooieiiiiieiies FCA-610-11
M6106/8 - 012 ......ccveeieeiernnee. M83536/26 - 002L ........cccueeee FCA-610-2602L .......ccveevueeneee FCA-610-AY4 ....oovieiiiiieiiee FCA-610-12
M6106/8 - 013 ......ccveeieeiirnee. M83536/25 - 001L ......cceeneeee FCA-610-2501L ...ceeevveeiirnnene FCA-610-CY3....ccoieiiieieeniiens FCA-610-13
M6106/8 - 014 ......coveeveeieenee M83536/25 - 002L ......cccevvueeeee FCA-610-2501L ...coevvvvvirennene FCA-610-AY3 ....ccoviiiieieeniiee FCA-610-14
M6106/19 - 003 ......ceeevrererannn M6106/19 - 003 ......cceevvivreirene FCA-125-3 ..ot FCA-125-CY3....cooiiriieiienieeens FCA-125-3
M6106/19 - 004 .....cc.oeevvrerrnn. M6106/19 - 004 .......cevruvveiene FCA-125-4 ..o FCA-125-AY3 ....ooiiiiiieieeiieee FCA-125-4
M6106/19 - 005 .....cceeeveeanrnnne M6106/19 - 005 ......ccevvuvveennnne FCA-125-5 ..o FCA-125-BY3 ....ccciiiiieiieiiene FCA-125-5
M6106/19 - 006 .......ceevverurnnne M6106/19 - 006 .......ccevuveenennne FCA-125-6 ....occvveiieiiieiiieies FCA-125-CY3....ccoiiiiieieeiiene FCA-125-6
M6106/19 - 007 ....ccvvveeveeanrannnn M6106/19 - 007 .....oecvvvrrainne FCA-125-7 .oooiiiiiiiceiee FCA-125-AY3 ..o FCA-125-7
M6106/19 - 008 ........ccevvverureennn M6106/19 - 008 .......ccervvrenene FCA-125-8 ....coviiiiiiiiiiieeiees FCA-125-BX3 ....ccciirvieiienieane FCA-125-8
M6106/19 - 009 M6106/19 - 009 FCA-125-9 ....ooiiiiiiiiiciiieiees FCA-125-CX3 FCA-125-9
M6106/19 - 010 ...M6106/19 - 010 .. ... FCA-125-10 ... ... FCA-125-BY3 FCA-125-10
M6106/19 - 011 ...M6106/19 - 011 .. ... FCA-125-11 ... ... FCA-125-CY3 FCA-125-11
M6106/19 - 012 ...M6106/19 - 012 .. ... FCA-125-12 ... .... FCA-125-AY3 FCA-125-12
M6106/19 - 013 ...M6106/19 - 013 .. ... FCA-125-13 ... .... FCA-125-BX3 FCA-125-13
M6106/19 - 014 ...M6106/19 - 014 .. .. FCA-125-14 ... .. FCA-125-CX3 FCA-125-14
M6106/19 - 015 M6106/19 - 015 FCA-125-15 FCA-125-BY4 FCA-125-15
M6106/19 - 016 .....cceeevverernnen M6106/19 - 016 .....cccvvvruveenennne FCA-125-16 ....ccvvevveiiecriieeen FCA-125-CY4 ...ooooviiiiiieeice FCA-125-16
M6106/19 - 017 ...ooevveeeiecinn M6106/19 - 017 ..oeeveeeieenne FCA-125-17 ..oooieiiiiiiieee FCA-125-AY4 ..o FCA-125-17
M6106/19 - 018 .....cceeeeveennnne M6106/19 - 018 ......cceevveveeinne FCA-125-18 ....cceevieeiieiieeen FCA-125-BX4 ....coovveiiieiieiiens FCA-125-18
M6106/19 - 019 ....ccceveiirnnee M6106/19 - 019 .....cccveviirene FCA-125-19 ...cooviiiiiiiiiieee FCA-125-CX4 ...oooiieiiiiieiane FCA-125-19
M6106/19 - 020 .....cceevrvvererennn M6106/19 - 020 .....ccceevrevreinenns FCA-125-20 ....ccvvvviviiieciiieiene FCA-125-BY4 ....ccovvivrieiienies FCA-125-20
M6106/19 - 021 .....ccevvevreerennn M6106/19 - 021 .....cccvvvrevreinne FCA-125-21 ....ccveiiiiiiiiiceee FCA-125-CY4 ....ooovieiiiiieice FCA-125-21
M6106/19 - 022 .....cceeevverrnnn M6106/19 - 022 .....cccvvvrveeins FCA-125-22 ....ccovvviiiiiiiiieen FCA-125-AY4 ....coovviiiiiieiee FCA-125-22
M6106/19 - 023 .....ccvveeieeeiennne M6106/19 - 023 .....ccceeverainne FCA-125-23 ..o FCA-125-BX4 ....ccovveiiieieeiiens FCA-125-23
M6106/19 - 024 .....ccoeeeveenne M6106/19 - 024 ......ccevvueraenne FCA-125-24 .....coeviiiiiiian FCA-125-CX4 ..o FCA-125-24
M6106/19 - 025 ....cccvveeireriennne M6106/19 - 025 .....ccceeviereinne FCA-125-25 ....ccviiiiiiiiieeen FCA-125-CX3...ccoiiiiiieiienieeans FCA-125-25
M6106/21 - 003 ......coevvverirnnnn M83536/2 - 028M .......cccuveeeene FCB-205-0228M ........ccocuveninene FCB-205-AT4 ....coovviiiiiiienieee FCB-210-23X
M6106/22 - 003 ......ceeevrerirnnn M83536/6 - 025M .......cccvveeenne FCB-405-0625M .........cocuveiennne FCB-405-AT4 ....ccoviiiiiiieiiee FCB-410-24X
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Tyco Electronics Mid-Range Military/Aerospace Relays
CROSS REFERENCE GUIDE

Superceded Mil-Spec Part Number to Current Mil-Spec Part Number to

Tyco Electronics Part Number to Previous S-D Part Number (continued)
Arranged Alphanumerically by Superceded Mil-Spec Part Number

Superceded Mil-Spec Current Mil-Spec Tyco Electronics Catalog Equivalent Superceded S-D
Part Number Part Number QPL Part Number (not QPL) Part Number Part Number
M6106/24 - 003 ......coeevvverrennn M83536/22 - 025M .................. FCB-310-2225M ......ccccocvveinnne FCB-310-AT4 ....ooviiiieieeieee FCB-310-26U
M6106/27 - 001 .....cceevveererennn M83536/1 - 019M ......ccevruvenee. FCB-205-0119M ......ccoevivveinene FCB-205-BX3 ....cccvvevrieieeiiieane FCB-210-1
M6106/27 - 002 .....cceevvuvernenne M83536/1 - 019M ......ccevrevenee FCB-205-0119M .....ccceevivveinnne FCB-205-BZ3 ......ccovviiieeiieene FCB-210-2X
M6106/27 - 003 .....cceeeeeernrnnne M83536/2 - 019M .......cceeeueeeee FCB-205-0219M ......ccccecuveiennne FCB-205-BZ4 ........oevveeeenne FCB-210-3
M6106/27 - 004 .....cceeveeeenrnnne M83536/2 - 019M .......cceeeueeeee. FCB-205-0219M ......ccccecvveiennne FCB-205-BZ4 ........oevvieeeiane FCB-210-4X
M6106/27 - 005 .....ccceeeueernrannne M83536/1 - 020M .......ccceeueeeee FCB-205-0120M ......ccccecueeeennne FCB-205-CZ3 ......cooeivieieeiene FCB-210-5
M6106/27 - 006 .......ccevvverureennn M83536/1 - 020M ........ceevuveenee. FCB-205-0120M ........ccocvveninnnne FCB-205-CZ3 ......coevviiiieiiene FCB-210-6X
M6106/27 - 007 .....cccvveveerrennn. M83536/2 - 020M ........ceevuvenee. FCB-205-0220M ........ccocvveienne FCB-205-CZ4 ......coovvviiieeiene FCB-210-7
M6106/27 - 008 .......cocevvverrennnn M83536/2 - 020M ........ceevuvenee. FCB-205-0220M ........ccocvveienne FCB-205-CZ4 ......cooevviiieiens FCB-210-8X
M6106/27 - 009 ......cceeerueernrennnn M83536/1 - 021IM ......ccceeeueeenee FCB-205-0121M ......cceevueeiennne FCB-205-AZ3 .....cceeiiieieeaiane FCB-210-9
M6106/27 - 010 ....cccveeveenrnnee M83536/1 - 021IM ......ccceevueeenee FCB-205-0121M ......cceevueeiennne FCB-205-AZ3 .....cceeiiieieeiene FCB-210-10X

M6106/27 - 011
M6106/27 - 012 ...
M6106/27 - 013 ...
M6106/27 - 014 ...

M83536/2 - 021M
....M83536/2 - 021M
....M83536/1 - 022M
...M83536/1 - 022M

FCB-205-0221M
... FCB-205-0221M ....
... FCB-205-0122M ....
.. FCB-205-0122M ....

FCB-205-AZ4
FCB-205-AZ4 ...
FCB-205-BY3....
FCB-205-BY3....

FCB-210-11
... FCB-210-12X
....FCB-210-13
...FCB-210-14X

M6106/27 - 015 M83536/2 - 022M FCB-205-0222M FCB-205-BY4 FCB-210-15
M6106/27 - 016 ........eeevvreneee M83536/2 - 022M ........cccueeeee. FCB-205-0222M ........ccceeuneee FCB-205-BY4 ......cccvveiiiiien, FCB-210-16X
M6106/27 - 017 ....cccvveeveenee M83536/1 - 023M ........ceeeueeenee FCB-205-0123M .......ccoceveunene FCB-205-CY3.....oociiiiiiiieien, FCB-210-17
M6106/27 - 018 .....coooveeeenne M83536/1 - 023M ......cccvvrueen. FCB-205-0123M ......cccocuvenenne FCB-205-CY3.....cccoiiiiiiiniins FCB-210-18X
M6106/27 - 019 ....ccvvvierrine M83536/2 - 023M ......cccvrueenee. FCB-205-0223M ........cocuvenenne FCB-205-CY4.....ccooiviiiiiiiins FCB-210-19
M6106/27 - 020 .....cooveerrenne M83536/2 - 023M ......cccvvruenen. FCB-205-0223M ........cocuvenenne FCB-205-CY4.....cccooiiiiiiiiins FCB-210-20X
M6106/27 - 021 .....cceevveenne M83536/1 - 024M ........cccueeeee. FCB-205-0124M .........cccoeueene FCB-205-AY3 ..., FCB-210-42
M6106/27 - 022 ......cocevvvennee M83536/1 - 024M ........cccueueee. FCB-205-0124M ........ccceeunene FCB-205-AY3 ..., FCB-210-43X
M6106/27 - 023 ......ceeevernee M83536/2 - 024M ........cccueeee. FCB-205-0224M .........cccoocueee. FCB-205-AY4 ......ccoieiiiiien, FCB-210-44
M6106/27 - 024 .......ocveverne M83536/2 - 024M ........cceeueeee. FCB-205-0224M ..........ccvvnenne FCB-205-AY4 .....cccooviiiiiiiiins FCB-210-45X
M6106/27 - 025 .....coooveeerenne M83536/1 - 025M ......cccvvneen. FCB-205-0125M ........ccccuvenenne FCB-205-BX3.....ccccoiiiiiiiiinns FCB-210-46
M6106/27 - 026 ........oveeerennne M83536/1 - 025M ......cccvvuveen. FCB-205-0125M .........cccvenenne FCB-205-BX3.....cccooiiiiiiiiins FCB-210-47X
M6106/27 - 027 .....ccvevvvennnee M83536/2 - 025M ........cccueueee. FCB-205-0225M ........ccccoeuvene FCB-205-BX4 ......ccceeiiiiiein, FCB-210-48

M6106/27 - 028
M6106/27 - 029 ...
M6106/27 - 030 ...
M6106/27 - 031 ...
M6106/27 - 032 ...
M6106/27 - 037 ...

M83536/2 - 025M
....M83536/1 - 026M
....M83536/1 - 026M
....M83536/2 - 026M
....M83536/2 - 026M
...M83536/1 - 027M

FCB-205-0225M
... FCB-205-0126M ....
... FCB-205-0126M ....
... FCB-205-0226M ...
... FCB-205-0226M ...
.. FCB-205-0127M ....

FCB-205-BX4
FCB-205-CX3....
FCB-205-CX3....
FCB-205-CX4....
FCB-205-CX4....
FCB-205-HX3....

FCB-210-49X
... FCB-210-50
....FCB-210-51X
....FCB-210-52
... FCB-210-53X
...FCB-210-90

M6106/27 - 038 M83536/1 - 027M FCB-205-0127M FCB-205-HX3 FCB-210-91X
M6106/27 - 039 ......cceeevvrrrnee M83536/2 - 027M ........ceeueenee. FCB-205-0227M ........cooevvuneenne FCB-205-HX4 ..., FCB-210-92
M6106/27 - 040 .....coovecerrrnne M83536/2 - 027M ......cccvreeeen. FCB-205-0227M ......cccocuvenenne FCB-205-HX4 ......coovviiiiiiins FCB-210-93X
M6106/28 - 001 ........cvevvriennne M83536/5 - 017M ......cccvvueen. FCB-405-0517M ......ccccouvenenne FCB-405-BZ3 ..........ccovviiiinn FCB-410-1
M6106/28 - 002 .........coccvvrueannnne M83536/5 - 017M .....ccccvveeen. FCB-405-0517M ......c.cccuvenenne FCB-405-BZ3 ..........ccovvvieiine FCB-410-2X
M6106/28 - 003 .........cccvvrernee M83536/6 - 017M ........ccccueeeee. FCB-405-0617M .......ccceveunennne FCB-405-BZ4 .......ccccevviien. FCB-410-3
M6106/28 - 004 ..........ccevreeenee M83536/6 - 017M ........ccccueeeee. FCB-405-0617M .......ccceveunennne FCB-405-BZ4 .......ccocovviien. FCB-410-4X
M6106/28 - 005 ........cocvvrrunnnee M83536/5 - 018M ........ccccueeeee FCB-405-0518M ........cccceeunene FCB-405-CZ3.......ccooeiiiiienn, FCB-410-5
M6106/28 - 006 .........cccevrueennne M83536/5 - 018M ......cccvvveee. FCB-405-0518M ..........cceenenne FCB-405-CZ3 ......cccooviiiiiiinns FCB-410-6X
M6106/28 - 007 .....coooveeerrrnnnne M83536/6 - 018M ........cceevveee. FCB-405-0618M ..........cceenene FCB-405-CZA4 ......cccoovviiiiinns FCB-410-7
M6106/28 - 008 .........cccvvrrvennnne M83536/6 - 018M ........cceevveee. FCB-405-0618M ..........cceenene FCB-405-CZA4 ......cccocvviiiiine FCB-410-8X
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M6106/28 - 023 ......ceevveeienee. M83536/6 - 022M .......ccceevuenenee FCB-405-0622M ..........ccceeuene FCB-405-AY4 ....coovveiiiiiiesiene FCB-410-39

FCB-410-40X
...FCB-410-41
...FCB-410-42X
...FCB-410-43

M83536/6 - 022M
...M83536/5 - 023M ..
...M83536/5 - 023M ..
...M83536/6 - 023M ..

FCB-405-0622M
FCB-405-0523M
FCB-405-0523M
FCB-405-0623M

FCB-405-AY4
... FCB-405-BX3.....
... FCB-405-BX3.....
... FCB-405-BX4 ....

.. FCB-405-BX4 ....

M6106/28 - 024
M6106/28 - 025 ...
M6106/28 - 026 ....
M6106/28 - 027 ....

M6106/28 - 028 .... ...M83536/6 - 023M .. FCB-405-0623M . ...FCB-410-44X
M6106/28 - 029 .... ...M83536/5 - 024M .. FCB-405-0524M .. FCB-405-CX3.... ...FCB-410-45
M6106/28 - 030 M83536/5 - 024M FCB-405-0524M FCB-405-CX3 FCB-410-46X
M6106/28 - 031 .....c.vvvveeeeeennnnns M83536/6 - 024M ........ceeeeenn. FCB-405-0624M .......ccccvvvvveeeeen FCB-405-CX4 ....ccovvvvvvvevvrevrnnnns FCB-410-47
M6106/28 - 032 ......ceeeveerenee. M83536/6 - 024M ........cceccuveene FCB-405-0624M ..........cceeven. FCB-405-CX4 .....covvevvveireeainnnns FCB-410-48X
M6106/28 - 037 ....cvvvvveeeeeecnnnns M83536/5 - 012M ......eeeveeeeenne FCB-405-0512M ......ccccvvvvvveeeens FCB-405-BY2 .....oovvvvvvvevvvernnnnns FCB-410-53
M6106/28 - 038 .......ccoeevveeeeenn M83536/6 - 012M .........cevvveenee FCB-405-0612M ........cccc........ Not Available ........ccccccevvvvvvvenens FCB-410-54
M6106/28 - 039 ......ccoeeeveeeeeenn M83536/5 - 013M .......cevvvvvvnnnes FCB-405-0513M ......ccccoeeeeeene FCB-405-CY2..cccoeeiiiiiiieieeeeeen, FCB-410-55
M6106/28 - 040 .......ccceevveeeeen, M83536/6 - 013M .........eevvvvnnes FCB-405-0613M .......ccccceeee Not Available ........cccccevvvvvvvenens FCB-410-56
M6106/28 - 041 .....c.coevveeeeeennnnns M83536/5 - 014M ......ceevveeeenne FCB-405-0514M ......cccvvvvvveeneens FCB-405-AY2 ...coovvvveevvevvrevvnnnnns FCB-410-57
M6106/28 - 042 ......ovvvveeeeeennnnn M83536/6 - 014M .......ceeeeeeennne FCB-405-0614M .......ccccvvvvveeeeen Not Available ..........cccceeeeeeennn. FCB-410-58
M6106/28 - 043 .......ccoeevveeeeen, M83536/5 - 015M .......c.eevvveenee FCB-405-0515M ......ccccceeeeee FCB-405-BX2 ....cceeevvviiieeeeeeeen, FCB-410-76
M6106/28 - 044 .........cccoveeeee. M83536/6 - 015M ..........evvveenee FCB-405-0615M .........ccc...... Not Available ........cccccevvvvvveeeens FCB-410-77
M6106/28 - 045 .......ccceevveeeeen, M83536/5 - 016M ..........cvvveeeee FCB-405-0516M ................... FCB-405-CX2...ceeeivviviiiieeeeeen, FCB-410-78
M6106/28 - 046 ......c.cccvvereene. M83536/6 - 016M ........cccue.ee FCB-405-0616M ...........c..cu...... Not Available ............cccccveenenne. FCB-410-79
MS27400- 1 ..oovevveeeeiieeeienn Not Available ..........cccccceeenenn. Not Available .............ccccveennenn. FCA-410-CY3 FCA-410-1
MS27400- 2 ... ... Not Available ............ccccceeveene Not Available . ... FCA-410-AY3 .... ...FCA-410-2
MS27400- 3 ... ...Not Available .........ccccceeeeeeennnn. Not Available . .... FCA-410-CY8.... ...FCA-410-3
MS27400- 4 ... ...Not Available ..........cccceeeeeeennnn. Not Available ........... .... FCA-410-CY8.... ...FCA-410-4
MS27400-5 ..o, M83536/15 - 021IM ........cevvveeee FCA-410-1521M ......cccoeeeeee. FCA-410-CY3 FCA-410-5X
MS27400- 6 ...ccoovvvevvveeeieeieeeees M83536/15 - 022M .......ccceenne. FCA-410-1522M ......cccvvvvvveenens FCA-410-AY3 ...oovveveeevvevvvevvennns FCA-410-6X
MS27400- 7 cooeveeeveeeieeeeeeveeeeen, M83536/17 - 001M ........cceennnne. FCA-410-1701M .....cccvvvvvvveeens FCA-410-CY8....coovvvvvvvevvrevrnnnns FCA-410-7X
MS27400- 8 ...ccovvvveeeveeeeeeieeeeens M83536/17 - 002M ........cccennne. FCA-410-1702M .....cccvvvvvvvevnens FCA-410-DYS8.....ccovvvvvvevvrerrnnnns FCA-410-8X
MS27400-9 ..o, M83536/15 - 021IM ........cevvveeee FCA-410-1521M ......cccoeeeeee. FCA-410-CY3..ccooieiiiieeeeeeeeen, FCA-410-9
MS27400- 10 ...oovvneiieiiiiieeees M83536/15 - 022M ........cevveeeeee FCA-410-1522M ......ccccceeeee. FCA-410-AY3 ..o, FCA-410-10
MS27400- 11 ..., M83536/17 - 001IM .........cvveeeeee FCA-410-1701IM ......cccooeeeee. FCA-410-CYS8...ccooeeiviieeeeeeen, FCA-410-11
MS27400- 12 .......ccoeeveeieien, M83536/17 - 002M ........cccenne. FCA-410-1702M .....cccvvvvvvveeneens FCA-410-DYS8.....covvvevvvevvrrrrnnnns FCA-410-12
MS27400- 17 .....ccooeeeveeeeeee, M83536/16 - 022M .........cccnn. FCA-410-1622M .......cccevvvveeeeen FCA-410-AY4 ....coovvveevveivrerrnnnns FCA-410-17
MS27400- 18 ........ceeeveeeeeenn. M83536/16 - 031M ......ccceeennneee FCA-410-1631M ......cccvvvvvveeeeen Not Available ..........cccceeeeeeeinnn. FCA-410-18
MS27400- 19 ...coooeiieiiiieee M83536/15 - 024M .........cvvvueee FCA-410-1524M ......cccccceeee. FCA-410-CX3...ccoeeiviiieeeeeeeen, FCA-410-19X
MS27400- 20 ....ovveiieiiiiieeees M83536/17 - 006M ...........cce... FCA-410-1706M ................... FCA-410-CX8.....coeevvvviieeeeeeennn FCA-410-CX8
MS27400- 21 ..., M83536/15 - 024M .........cvvvueeee FCA-410-1524M ......ccccceeee. FCA-410-CX3...cooeeiiiiieeeeeeeen, FCA-410- 41

FCA-410-CX8
... FCA-410-CY4....
.. FCA-410-CX4 ....

FCA-410- 42
...FCA-410- 43

M83536/17 - 006M
...M83536/16 - 021M ...

FCA-410-1706M
FCA-410-1621M

MS27400- 22
MS27400- 23 ....

MS27400- 24 .... ...M83536/16 - 024M ... FCA-410-1624M . ...FCA-410- 44
MS27400- 26 .... ...M83536/17 - 004M ... FCA-410-1704M ... FCA-410-CY9.... ...FCA-410- 46
MS27400- 27 .... ...M83536/17 - 007M .... FCA-410-1707M ... FCA-410-CX9.... ...FCA-410- 47
MS27400- 28 .... ...M83536/17 - 005M ... FCA-410-1705M .. FCA-410-DY9.... ...FCA-410- 48
MS27400- 29 M83536/16 - 021M FCA-410-1621M FCA-410-CY4 FCA-410- 49X

MS27400- 30 ...oovvvvieeeeeeiiiiis M83536/16 - 024M .................. FCA-410-1624M .......ccocvvveeennn. FCA-410-CX4 ..ccovvvvviiiiieeeeens FCA-410- 50X
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MS27400- 31 ..cccveeieeieeieene. M83536/16 - 022M .................. FCA-410-1622M .......ccccuveeenne FCA-410-AY4 ...ooiiiiiiiieieee FCA-410- 51X

MS27400- 32 M83536/17 - 004M FCA-410-1704M FCA-410-CY9 FCA-410- CY9

MS27400- 33 .... ...M83536/17 - 007M ... FCA-410-1707M ... FCA-410-CX9.... ...FCA-410-CX9
MS27400- 34 .... ...M83536/17 - 005M ... FCA-410-1705M ... FCA-410-DY9.... ...FCA-410-DY9
MS27400- 35 ... ...M83536/15 - 020M ... FCA-410-1520M ... FCA-410-BY3..... ...FCA-410 -124
MS27400- 36 .... ...M83536/15 - 020M ... FCA-410-1520M ... FCA-410-BY3..... ...FCA-410 -125X
MS27400- 37 .... ...M83536/16 - 020M ... FCA-410-1620M .. FCA-410-BY4 .... ...FCA-410 -126
MS27400- 38 M83536/16 - 020M FCA-410-1620M FCA-410-BY4 FCA-410 -127X
MS27400- 39 ....cccovvvviiiiien, M83536/17 - 003M ........ccc.eee. FCA-410-1703M ......ccccocuvinenne FCA-410-FY9 .....ccooeiiiiiiiiins FCA-410 -114
MS27400- 40 ....ccccvvviviriiien. M83536/15 - 018M .................. FCA-410-1518M .........cccuvennnne FCA-410-CZ3 ......c.coovviiieiene FCA-410 -220
MS27400- 41 .....cccovvvviiiien, M83536/15 - 017M ........ccc..... FCA-410-1517M ......ccoocvvennne FCA-410-BZ3 .........cccvvviieiene FCA-410 -221
MS27400- 42 .......cccveriiiieris M83536/16 - 018M .................. FCA-410-1618M ........ccceeueee. FCA-410-CZA4 .......ccoeeviiien. FCA-410 -222
MS27400- 43 ..o M83536/16 - 017M .................. FCA-410-1617M .......ccoeevennnne FCA-410-BZ4 ........cccovveeen. FCA-410 -223
MS27400- 44 ..o M83536/15 - 018M .................. FCA-410-1518M ........cccceeunene FCA-410-CZ3 .......ccoeiiiiienn. FCA-410 -224X
MS27400- 45 ......covvvviiriiien, M83536/15 - 017M ........ccc..... FCA-410-1517M ......cccocvvinenne FCA-410-BZ3 .........ccceovvieine FCA-410 -225X
MS27400- 46 .......coeevvvirinnnen. M83536/16 - 018M .................. FCA-410-1618M ..........cceeunnne FCA-410-CZA4 ......c.ccovvviieine FCA-410 -226X
MS27400- 47 ....ccoooviiiiiiienis M83536/16 - 017M .................. FCA-410-1617M .......ccoeevennene FCA-410-BZ4 ........c.covvieee. FCA-410 -227X
MS27400- 48 ........ccceeviiiieris M83536/17 - 009M .................. FCA-410-1709M .......ccocevvunene FCA-410-CZ9 ......ccoeeivviienn, FCA-410 -228
MS27400- 49 ..o M83536/17 - 008M .................. FCA-410-1708M ........ccceeunenne FCA-410-FZ9 .......ccoeiviireinnn. FCA-410 -229
MS27400- 50 ....ccccovvvvirinnnen. M83536/17 - 009M .........cc..... FCA-410-1709M .........ccuvenenne FCA-410-CZ9 ......ccooovviiieinns FCA-410 -CZ9
MS27400- 51 M83536/17 - 008M FCA-410-1708M .........cccuvenenne FCA-410-FZ9 ......c.coovviiiinns FCA-410 -FZ9
MS27401 -10 .... ...M83536/9 - 009M ..... FCA-210-0929M .... Not Available .. ...FCA-210-10
MS27401 -11 ...M83536/11- 003M . FCA-210-1103M .... Not Available .. ...FCA-210-11
MS27401 -12 .... ...M83536/11-004M .. FCA-210-1104M .... Not Available .. ...FCA-210-12
MS27401 -13 M83536/9 - 023M .......ccoeeveeene FCA-210-0923M .......ccooevvunennne FCA-210-CY3.....oociiiiiiieien, FCA-210-13
MS27401 -14 ....ccoovvviiien, M83536/9 - 024M .........coc.e.e. FCA-210-0924M .........ccvenenne FCA-210-AV3 ......ccoiiiiiiiiinns FCA-210-14
MS27401 -15 ....cooviiiiiiiie, M83536/11 - 001M ........cocneee. FCA-210-1101IM .....ccceeviiinnns FCA-210-CY8......cceeviiiiiiiins FCA-210-15
MS27401 -16 ....cooevvvvvviriinen, M83536/11 - 002M ........ccc..... FCA-210-1102M ......ccevvrinenne FCA-210-DY8......ccceviiiiiiinns FCA-210-16
MS27401 -21 ..o M83536/9 - 026M ........ccccueeenee FCA-210-0926M .........cceeuvene FCA-210-CX3.....cociiiiiiiiein, FCA-210-41X
MS27401 -22 ......ooeviiiiiiens M83536/11 - 008M .........cceeeee FCA-210-1108M ........ccceeeunene FCA-210-CX8......cccveeiiiireinn, FCA-210-42X
MS27401 -23 ... M83536/9 - 026M ........ccccueeeee FCA-210-0926M .........ccoeuneee FCA-210-CX3....ccociiiiiiieein, FCA-210-43
MS27401 -24 .....ccoovvviiiinn. M83536/11 -008M ................... FCA-210-1108M ......ccccccuvenenne FCA-210-CX8......ceevvririiiiinns FCA-210-44
MS27401 -25 ....coovvviiiiiinen, M83536/10 - 023M ........ccc.ee.e. FCA-210-1023M ......ccccocuvinenne FCA-210-CY4 .....cccovviiiiiiiins FCA-210-45
MS27401 -26 ....coeevvvviiiinen, M83536/10 - 026M .................. FCA-210-1026M ..........ccuvenene FCA-210-CX4 .....ccovviiiiiiiins FCA-210-46
MS27401 -27 ...cooeiiiiiiiiins M83536/10 - 024M .................. FCA-210-1024M ........ccceeunene FCA-210-AY4 ..o, FCA-210-47
MS27401 -28 ......cocciiiiiiins M83536/11 - 006M .................. FCA-210-1106M .........ccceeuvene FCA-210-CY9.....cociieiiiiein, FCA-210-48
MS27401 -29 ....c.oooviiieiiins M83536/11 - 009M .......cccceeeeee FCA-210-1109M ........ccceeeunene FCA-210-CX9....coocviieiiiiiein, FCA-210-49
MS27401 -30 M83536/10 - 007M FCA-210-1107M FCA-210-DY9 FCA-210-50

... FCA-210-CY4....
... FCA-210-CX4.....
... FCA-210-AY4 ....

.. FCA-210-CY9....

...FCA-210-51X
...FCA-210-52X
...FCA-210-53X
...FCA-210-54X

MS27401 -31 ...
MS27401 -32 ...
MS27401 -33 ....
MS27401 -34 ....

...M83536/10 - 023M ...
...M83536/10 - 026M ...
...M83536/10 - 024M ...
...M83536/11 -007M .
MS27401 -35 .... ...M83536/11- 009M FCA-210-1109M .. FCA-210-CX9.... ...FCA-210-55X
MS27401 -36 M83536/11- 007M FCA-210-1107M FCA-210-DY9 FCA-210-56X
MS27401 -37 ...ccovvviiiiiiiinn, M83536/9 - 025M ......ccceeneeee. FCA-210-0925M .........cceenenne FCA-210-BX3.....cccooiiiiiiiiinnns FCA-210-57

FCA-210-1023M
FCA-210-1026M
FCA-210-1024M
FCA-210-1107M
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MS27401 -38 .... ...M83536/9 - 025M ..... .. FCA-210-0925M .... FCA-210-BX3.... ....FCA-210-58X
MS27401 -39 M83536/10 - 025M FCA-210-1025M ......coevvreinnnne FCA-210-BX4 ....cccvvevviiieeiee FCA-210-59
MS27401 -40 ..cccveiieeireirenee. M83536/10 - 025M ........cccueeeee FCA-210-1025M ......ccoeeveeiennne FCA-210-BX4 ....cccvvevriiiieinne FCA-210-60X
MS27401 -41 ..cccoeieeeieerenee. M83536/9 - 022M ......cccoeevuenne FCA-210-0922M ......cceeecuveienne FCA-210-BY3 ....ccoiiiiieieeiiene FCA-210-119
MS27401 -42 ..cccuveiieiieirene M83536/9 -022M .........ccceeuene FCA-210-0922M ......cccevuveienne FCA-210-BY3 ....ccoieiiieieesiieans FCA-210-120X
MS27401 -43 ...ccoveieeiieeee M83536/10 - 022M ........ccueeeee FCA-210-1022M .....cceevvreinnne FCA-210-BY4 ....cccvvivviiiieiee FCA-210-121
MS27401 -44 ......oovveeiiiirenne. M83536/10 - 022M ........ccueeenee FCA-210-1022M ......ceervreinnne FCA-210-BY4 ....ccovvevviiiieies FCA-210-122X
MS27401 -45 ...ccvevieiiiieee M83536/11 - 005M ......cceevueeenee FCA-210-1105M ....cccvvvvieinne FCA-210-FY9 ....oooiiviiiiieiiee FCA-210-123
MS27401 -46 ...ccoeevveeeieairanee. M83536/9 - 020M ......cccceevuennee FCA-210-0920M ......ccceeveeeennne FCA-210-CZ3 ....ccoieiieiieiene FCA-210-220
MS27401 -47 ..cccuveeeiierenne. M83536/9 - 019M ......cccueeeeenee FCA-210-0919M ......ccoeevvaienne FCA-210-BZ3 ......ccoeiiieieeiene FCA-210-221
MS27401 -48 .....ooeieeeiieirene M83536/10 -020M ........ceceueeeee FCA-210-1020M ......ccceeurenennne FCA-210-CZ4 ....cccvveeieeeans FCA-210-222
MS27401 -49 ...ccvvvieiiiiieeee M83536/10 - 019M ........cccueeeee FCA-210-1019M .....ccoevvvreinnne FCA-210-BZ4 ......coovvieiees FCA-210-223
MS27401 -5 ..oooiiiiieiieeee M83536/9 - 023M ......oevvveriennne FCA-210-0923M .....ccceervreinne FCA-210-CY3....oooiieririeiienieeens FCA-210-5X
MS27401 -50 ....cveeveveeieiiieenne. M83536/9 - 020M .......ccoeevuvennee FCA-210-0920M ......coevvveinne FCA-210-CZ3 ....cccvevriiieeieens FCA-210-224X
MS27401 -51 M83536/9 - 019M ......cccveieenne FCA-210-0919M FCA-210-BZ3 FCA-210-225X
MS27401 -52 .... ....M83536/10 - 020M ...... .. FCA-210-1020M .... FCA-210-CZ4 .... ....FCA-210-226X
MS27401 -53 .... ....M83536/10 - 019M ...... .. FCA-210-1019M .... FCA-210-BZ4 .... ....FCA-210-227X
MS27401 -54 .... ...M83536/11 - 011M ... .. FCA-210-1111M .. FCA-210-CZ9.... ...FCA-210-228
MS27401 -55 M83536/11 - 010M ......cccevueeeee FCA-210-1110M FCA-210-279 FCA-210-229
MS27401 -56 ....ceevveeneirieenne. M83536/11 -011M.......ccceevuneenee FCA-210-1111M ....cocovvvririinne FCA-210-CZ9 .....ccvevriiiieeen FCA-210-230
MS27401 -57 ..ooovveiieeireinenee. M83536/11 - 010M ......ccceeueeeee FCA-210-1110M ....ccceeiireinnne FCA-210-FZ9 .....ccoveiiiiieins FCA-210-231X
MS27401 -58 ....ceeevveeiieiiranne. M83536/9 - 027M .....c.cevuveienne FCA-210-0927M .....cccevvreeinnne FCA-210-HX3...oooiiiiieiiesiiene FCA-210-321X
MS27401 -59 ...ccoeiiieiieieenee. M83536/10 - 027M ......cceevueennee FCA-210-1027M ....ccceeeiiieinne FCA-210-HX4 ..o FCA-210-332X
MS27401 -6 ....oovvviieeieeiee M83536/9 - 024M ......cccovevuneenee FCA-210-0924M ......coevvvveninne FCA-210-AY3 ...ooiiiiieieenieeee FCA-210-6X
MS27401 -7 .covviiieeieeeee M83536/11 - 001IM ......cceevueeeee FCA-210-1101M ...ooovvririieinne FCA-210-CY8....cccvverrirrienieens FCA-210-7X
MS27401 -8 ....ooviveieiieeeee M83536/11 - 002M ......cccevuveenee FCA-210-1102M ....cccvvervieinne FCA-210-DY8....cccvevrrrrienieeanns FCA-210-8X
MS27401 -9 ..o M83536/9 - 008M .......ccceevueeenee FCA-210-0928M ......ccccecveeeenne Not Available ..........c.cccoceeiirnne FCA-210-9
MS27743- 1 .o M83536/32-002L ........cccevrueeenne FCA-325-3202L ....cocvveiiieninnne FCA-325-CY3....coiiiiiieieeniinane FCA-325-1
MS27743- 2 oo M83536/32-003L .......ccvuveeuennne FCA-325-3203L ....oooveeiieainne FCA-325-AY3 ....ooiiiiiieieeiieee FCA-325-2
MS27743-3 .o M83536/32-005L .......ccruvvrunenee FCA-325-3205L ....ooovviiiriinnns FCA-325-CX3....ccovierriiiienieeanns FCA-325-3
MS27743- 4 ..o, M83536/32-002L ........cccvvrueenee FCA-325-3202L ....oeovvveiiieinnne FCA-325-CY3....ccoiirriiiienieeens FCA-325-4
MS27743-5 ..o M83536/32-005L .......ccvuvvrunenne FCA-325-3205L ....ooovveiiiinne FCA-325-CX3....ccoviiiriiiieiieeans FCA-325-5
MS27743-6 ...ooeveeieeeee M83536/32-003L .......cceuveruennne FCA-325-3203L ....ceoveeiieainne FCA-325-AY3 ....ooiiiiiieieeiieee FCA-325-6
MS27743- 7 oo No QPL for AC Cails ................ Catalog Only .....c.ccoeevivieieranen. FCA-325-CY8 FCA-325-7
MS27743- 8 .. ....No QPL for AC Cails..... .. Catalog Only .... FCA-325-CX8.... ....FCA-325-8
MS27743-9 ..... ....No QPL for AC Cails..... .. Catalog Only ....... FCA-325-AVS8 .... ...FCA-325-9

MS27743- 10 .... ...M83536/32-002L ... .. FCA-325-3202L .. FCA-325-CY3.... ...FCA-325-10

MS27743- 11 M83536/32-005L .......cceevrnenene. FCA-325-3205L FCA-325-CX3 FCA-325-11
MS27743- 12 ..o, M83536/32-003L .......cvevveennnne FCA-325-3203L ....ccvvvvvvvvvriinanns FCA-325-AY3 ..ootviiiiiivieiiviiininnns FCA-325-12
MS27743- 13 ... No QPL for AC Cails................. Catalog Only .......ccovvvieiiieennnns FCA-325-CY8...covvvvveirriiiiiiiiinnns FCA-325-13
MS27743- 14 ..., No QPL for AC Cails................. Catalog Only .......ccovvvieiiieennnns FCA-325-CX8...covvvvvvvrriirriinninnns FCA-325-14
MS27743- 15 ..ccvveeiieeeeiee e No QPL for AC Cails................. Catalog Only ....c.ceevvvvveiiiieeenns FCA-325-AV8 .....cccooveeviiveennnn. FCA-325-15
MS27743- 16 ..ocovevveeiveeenne M83536/33-002L ......ovvvenernenene FCA-325-3302L ....oevvvvvvenieenee FCA-325-CY4 ..ccovivieeeieeene FCA-325-16
MS27743- 17 v M83536/33-005L ......cccvvvvennnen. FCA-325-3305L ...coovvvvveeieeenne FCA-325-CX4 ..ccovvviiiiiiineenens FCA-325-17
MS27743- 18 ..., M83536/33-003L ......cevvvveeennne FCA-325-3303L ...covvvvvvveiveiinnnns FCA-325-AY4 ...coovvvvivvviiviiiiiinnns FCA-325-18

www.tycoelectronics.com
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Tyco Electronics Mid-Range Military/Aerospace Relays
CROSS REFERENCE GUIDE

Superceded Mil-Spec Part Number to Current Mil-Spec Part Number to

Tyco Electronics Part Number to Previous S-D Part Number (continued)
Arranged Alphanumerically by Superceded Mil-Spec Part Number

Superceded Mil-Spec Current Mil-Spec Tyco Electronics Catalog Equivalent Superceded S-D
Part Number Part Number QPL Part Number (not QPL) Part Number Part Number

MS27743- 19 ... ...No QPL for AC Cails..... .. Catalog Only .... FCA-325-CY9.... ...FCA-325-19

MS27743- 20 ..ccvvveeviieeeiieeens No QPL for AC Cails................. Catalog Only ....c.coevvvvvveviieninns FCA-325-CX9...cccvvvveeiiieeeienen. FCA-325-20
MS27743- 21 ..ccoeeieeeieeiieee, No QPL for AC Cails................. Catalog Only .......ccccevveiieeeinnns FCA-325-AV9 ....oovvvviviiiiiriiiiinnns FCA-325-21
MS27743- 22 ..ccccoveeiieeeieeeee. M83536/33-002L .......cevvvveennne FCA-325-3302L ....ccvvvvvvvvveeennns FCA-325-CY4 ...cuvvvviiiiiiiiiiiiiinnns FCA-325-22
MS27743- 23 ...cooeeeeeieeiee M83536/33-005L .......ceevveeennne FCA-325-3305L ...covvvvvvvvevvennnnns FCA-325-CX4 ...cuvvvvviiiviiiiiiiiinnns FCA-325-23
MS27743- 24 ..o, M83536/33-003L .....covvvenernenee FCA-325-3303L ..oeevvvveenieeene FCA-325-AY4 oo FCA-325-24
MS27743- 25 ..cccvvveeieeeiieeens No QPL for AC Cails................. Catalog Only ....c.coeevvvvveviieeeenns FCA-325-CY9...cccviieeviieeeceeen. FCA-325-25
MS27743- 26 ...c.ovveeveeeeiieaens No QPL for AC Cails................. Catalog Only .....coeevvvveiiieeenns FCA-325-CX9...cccvviveeiiieeeineen. FCA-325-26
MS27743- 27 ccoveeieeeieeiieeeee, No QPL for AC Cails................. Catalog Only .......ccccevveiieeeinnns FCA-325-AV9 ....oovvvviviiiiiriiiiinnns FCA-325-27
MS27743-28 ....ccooeeeieeieeeee M83536/32-001L ......ccceevveeennnne FCA-325-3201L ...ccvvvvvvvvvveennnnnn FCA-325-BY3 ...ovviiiiiiiiiiiiiiiiinnns FCA-325-28
MS27743-29 ...cocooeeiieiiiee M83536/32-004L .......cceeveeennne FCA-325-3204L .....ccovvvvvvvvennnnnn FCA-325-BX3 ...covviiiiiiiiirriiniinnns FCA-325-29
MS27743- 30 oo M83536/32-001L ....cocvvenernenene. FCA-325-3201L ..coevvvvereneeenee FCA-325-BY3 ...cooivreeieiieeiene FCA-325-30
MS27743- 31 oo M83536/32-004L ......occvevrnenee. FCA-325-3204L ....cccvvvveneenee. FCA-325-BX3 ...covvreeieiveeeene FCA-325-31
MS27743- 32 oo M83536/33-001L ....ceovvvenvenenene. FCA-325-3301L ..coevvvvereneenee FCA-325-BY4 ....oovvieeeceeene FCA-325-32
MS27743-33 ..o, M83536/33-004L .......cceeveennne FCA-325-3304L ....cccvvvvvvvvvennnnns FCA-325-BX4 ...coovvvveivviiiriiiiinns FCA-325-33
MS27743- 34 ... ....M83536/33-001L ... .. FCA-325-3301L .. FCA-325-BY4 .... ....FCA-325-34
MS27743-35 ..o, M83536/33-004L ......ccceeveennne FCA-325-3304L ....cccvvvvvvvvvennanns FCA-325-BX4 ...coovvvveiviiirriiiiinnns FCA-325-35
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APPLICATION

Tyco Electronics Mid-Range Military/Aerospace Relays
SELECTION AND APPLICATION

This selection and application guide is suggested practices from ARP (Aerospace
Recommended Practice) 4005 Concerning proper performance of relays

CAUTION; The use of any coil voltage less than the
rated coil voltage may compromise the
operation of the relay. Choosing the proper
relay depends primarily on matching the
relay to the load, power supply, and environ-
ment. Selection should be limited to items
that meet the following requirements:

A. Contacts must be rated for the load. Current rating,
type of load (resistive, lamp, motor, inductive, and so
forth), impedance range, voltage rating, DC or AC,
frequency, single phase or polyphase, polyphase load
balance, and type of switching or transfer should all be
considered. Each of the following switching and
transfer functions places a different requirement on
each of the relay contacts and must be considered

when selecting a relay with the proper contact rating:
(1) On-off switching - DC, single phase or polyphase.
(2) motor reversing (AC or DC). (3) transferring load
between phases of same source. (4) Transferring
load between unsynchronized AC sources.

B. Power supply characteristics must be taken into
account. Voltage regulation, variations in frequency,
ripples and spikes, as well as steady state conditions,
should be included. If more that one power supply is
involved, not only must each be suitable but interaction
between them also should be investigated.

C. Caoil (or coils) should be rated so as to have proper
operation under all anticipated conditions.

D. Consideration of environmental conditions antici-
pated throughout the service of life, as well as those
expected during storage and transportation before
installing the relays in equipment, is mandatory.
Electrical parameters, environmental factors, mechani-
cal stresses, and compatibility are among the catego-
ries for which the relay must be reviewed.

E. The circuit in which the relay is used, the interlock-
ing feature employed, the wiring harness, and the
associated components should all be reviewed for
assuring mutual suitability.

F. Relays should be hard wired whenever possible, to
avoid the need for additional contact points associated
with the relay plug-in socket arrangement. (Plug-in types
should be considered for quick turnaround times)

57

G.To permit "safe" isolation of relay circuit in the

OFF condition, and better eliminate an electrical
shock hazard, an electromechanical switching
device should be placed between the positive
terminal of the power source and the relay coil.

. Proper Transistor control of the relay coil

requires a stable reference voltage. This can be
done by connecting the plus side of the coil to
the positive side of the power source, the minus
side of the relay coil to the collector of an NPN
transistor, the emitter of the transistor to the
grounded side of the power source, and the
transistor base to the control voltage.

For example, see MIL-R-28776/1.

Any switching device controlling the relay coll
circuit must be capable of withstanding, without
damage, the sum of the maximum coil circuit
voltage and the peak value of transient voltage
that results when the coil circuit is opened; for
example, a switch controlling a relay coil that is
supplied with a 28 V DC line and subjected to a
transient voltage suppressed to 42 V must be
capable of withstanding 28V +42V ora 70 V
surge without damage.

. In selecting solid state electronic switching

devices to control relay coil circuits, care must
be used in selecting a solid state device with a
leakage current (in the "off state") that is
sufficiently low to permit the relay to drop out.

. Control of the relay coil circuit by other than

step-function switching may invalidate published
relay performance properties such as pickup
and dropout voltages, pickup, dropout, and
bounce times.
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SR

SR

FOUR POLE HALF SIZE
HIGH-PERFORMANCE RELAY

QUALIFIED TO MIL-R-39016/40

TERMINAL VIEW
FEATURES

m Hermetically sealed
m Up to 2 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting styles
m 4 form C Hi-density design

ELECTRICAL CHARACTERISTICS

SO
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SIX POLE HALF SIZE
HIGH-PERFORMANCE RELAY

DESIGNED TO MIL-R-39016

BLUE BEAD

3‘6 q ;l (%
3\_959,\3

TERMINAL VIEW
FEATURES

m Hermetically sealed

m Up to 2 amps switching

m High shock & vibration ratings

m Optional terminals
& mounting styles

m 6 form C Hi-density design

CONTACT RATINGS

CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
SR: 4 Form C (4PDT) LOAD MIN.
SS: 6 Form C (6PDT) 2 A @28 Vdc Resistive 100,000
GONT.AGT MATERIAL 0.3 A@ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
Stationary: _ 0.75 A @ 28 Vdc Inductive (200mH) 100,000
Gold plated hardened silver alloy 0.1 A@ 28 Vdc Intermediate 50,000
Moveable: 0.2A @28 Vdc Lamp 100,000
Gold plated hardened silver alloy 10 A @ 50 mV Low Level 1,000,000
CONTACT RESISTANCE

Before Life: 50 milliohms max.
(measured at 10 mA @ 6 Vdc)

After Life: 100 milliohms max.
(measured @ 2 A @ 28 Vdc)

MECHANICAL LIFE EXPECTANCY
1 million operations min.
COIL VOLTAGE

610 26.5 Vdc

COIL POWER
2.6 watts max. @ 25°C

DUTY CYCLE
Continuous

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage

PICK-UP SENSITIVITY
475 mW

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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SR * S5 .

100 +010 100 +010

(254 +25) (2.54 +.25)
A i A
OPERATING CHARACTERISTICS %T %T

BLUEBEAD -100TYP

TIMING . A (2.54) A BLUE BEAD -W(QOSLTDYP
Operate Time: (| 000000 —f SosdSsa)_ Y
5.0 ms max. 000 REE. ¢ —Y
) 03 > 1OOTY OOODOO® -x
Release Time: -‘g%ﬁEF }H 100 REE
5.0 ms max. 120291 < 254TYP (254
CONTACT BOUNCE
020 DIA 020 DIA.
2:0ms max. (38) o) e 0n e
.0 ms max. (SS) i s
DIELECTRIC WITHSTANDING VOLTAGE — —
Between Open Contacts: B B
350 Vrms 60 Hz BLUE BEAD 1(805;)YP BLUE BEAD .1(9051;@
Between Adjacent Contacts: i [ooo8o0e Y Y
500 Vrms 60 Hz SLICCISIC) o8 Iy
H 092 REF A
Between Contacts and Coil: >l 100TY 100REE ) 100 REF
@54) > 5% WOOTYP 250)
500 Vrms 60 Hz 600 54)
INSULATION RESISTANCE o2t
1,000 megohms min. @ 500 Vdc SR TERMINALS SS TERMINALS
ENVIRONMENTAL CHARACTERISTICS
AW EW
TEMPERATURE RANGE 1078.(27.38)

1.320 MAX
— "Gy ——

-65°C to +125°C ﬁmsz 26.97) :)‘

Vv

‘(')VEgIgHT 78 ) " ! ?11[()? mx l 4118 MAX ‘F . l;P,:’moA MAX

.28 0z. (7.8 gms v @l Ié (1041)
VIBRATION RESISTANCE (g%%i 2) ‘ ‘ *

B10MAX (2057)> <5 810 MAX (2057 B10MAX(2057)
15 G's, 10 10 2,000 Hz RNl - picklodtili M. P
4OMAX ! | ATomax ‘ ¥ 410MAX
SHOCK RESISTANCE (1041) v ‘ x (104 —=x ‘ (1041)
) Y T U0 7T L1 120 +.002 T U y

100G S, 6 +1ms v T 125@010 ¢ ‘(%28 (3.05 +05) [0} 25*0%0
QPL APPROVAL (318 z25) 132D MAX(33.58—> ] g‘;é gj 32 635 +2)
MIL-R-39016/40 (SR) MOUNTING STYLES

QPL EQUIVALENT
MIL-R-39016 (SS)

.
I
-
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o
N
i
-
ao
.
O
rri
xJ
Tl
O
xJ
=
I
—
(@)
i
xJ
i
=
-
P

STANDARD COIL DATA

NOM. COIL PICKUP PICKUP DROPOUT DROPOUT NOM. COIL MAX. COIL
COIL RESISTANCE VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS Vdc (MAX.) Vdc (MAX.)  Vdc (MIN)  Vdc (MIN.) w) VOLTAGE
(Vde)  =10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C
5.0 20 2.75 3.8 0.35 0.23 1.25 6.0 5
6.0 25 35 4.5 0.45 0.3 1.44 8.0 6
12.0 100 6.5 9.0 0.9 0.6 1.44 15.0 12
26.5 390 14.0 18.0 1.8 1.2 1.8 32.0 24
SPECIFYING A PART NUMBER EXAMPLE: TYPE MOUNTINGS CONTACTS COILS TERMINALS
SR BW- 4C- 24 B
SS BW- 6C- 24 B

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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SMGS * SMGSD - SMGSDD

SMGS

SENSITIVE .100 GRID SURFACE MOUNT
HIGH-PERFORMANCE RELAY

Sy
X1
A2 B2
wqbipe
A3 o B3
X2
TERMINAL VIEW
FEATURES
m Hermetically sealed
m High shock & vibration ratings

m Surface mount leads
m Excellent RF switching

ELECTRICAL GHARACTERISTICS

CONTACT ARRANGEMENT
2 Form C (DPDT)

CONTACT MATERIAL

Stationary:
Gold/platinum/palladium/silver
(gold plated)

Moveable:
Gold/platinum/palladium/silver
(gold plated)

CONTACT RESISTANCE

Before Life: 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life: 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

MECHANICAL LIFE EXPECTANCY
1 million operations
COIL VOLTAGE

5to0 26.5 Vdc

COIL POWER
565 mW max. @ 25°C

DUTY CYCLE
Continuous

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage

PICK-UP SENSITIVITY
130 mW max. @ 25°C

DESIGNED TO
MIL-R-39016/41

SMGSD

SENSITIVE .100 GRID DIODE

SUPPRESSED SURFACE MOUNT HIGH-PER-

FORMANCE RELAY

DESIGNED TO
MIL-R-39016/42

S I —
X2

r20—"~ B2
AKE_, { ’_OBW
A0—0 B3
TERMINAL VIEW
FEATURES
m Suppression diode
m Hermetically sealed
m High shock & vibration ratings
m Surface mount leads
m Excellent RF switching

SMGSDD

SENSITIVE .100 GRID DIODE
SUPPRESSED/PROTECTED SURFACE MOUNT
HIGH-PERFORMANGE RELAY

DESIGNED TO
MIL-R-39016/43

S
Ry
A2 B2
A B
A3 O B3
X1
TERMINAL VIEW
FEATURES

m Suppression & protection diodes
m Hermetically sealed

m High shock & vibration ratings

m Surface mount leads

m Excellent RF switching

CONTACT RATINGS
CONTACT TYPE OPERATIONS
LOAD MIN.
1.0A @28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz  Resistive (case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz  Resistive 100,000
0.2A @28 Vdc Inductive (0.32 Henry) 100,000
0.1A@ 28 Vdc Lamp 100,000
30 yA @ 50 mVdc Low Level 1,000,000
0.1 A@ 28 Vdc Intermediate Current 50,000
378+030-00
(9.60) TYP 1035+ 010
031003 (ggg )
H‘ 335 (851) SQ MAX % 079 | < L v
W a T YR
° \
460 (11.68)
375(953
\ " Sine L%)*T —C=
u: i ‘L L/
F [ \ > 100
20420 TYP (254)
+4°TYP  1yp
8PLS
ENCLOSURE HEADER

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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OPERATING CHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS ﬁM;”U(MUM'N - Electronics

(1.14) MIN.

TIMING TEMPERATURE RANGE 8PLCS™ | I

Operate Time: -65°C to +125°C m

4.0 ms max. WEIGHT ’

gelgasseTime: 0.09 oz. (2.55 gms) A01041) +\ n
MGS: 2.0 ms max. ===

SMGSD/SMGSDD: 7.5 ms max. VIBRATION RESISTANGE n P

(suppression diode, protection/sup- 30 G, 10to 3,000 Hz ‘

pression diodes) SHOCK RESISTANCE

CONTACT BOUNCE 75 G's, 6 £1 ms max. "l

1.5 ms max. 4PLCS

DIELECTRIC WITHSTANDING VOLTAGE SEMICONDUCTOR CHARACTERISTICS >| 200(5.08) |«

Between Open Contacts: DIODE

500 \rms 60 Hz 100 Vdc peak inverse voltage (PIV) RECOMMENDED SOLDER PAD LAYOUT

Between Adjacent Contacts: 1.0 Vdc max. transient voltage

500 Vrms 60 Hz

Between Contacts & Cail:
500 Vrms 60 Hz
INSULATION RESISTANCE

10,000 megohms min. @ 500 Vdc
1,000 megohms @ 500 Vdc
(coil to case @ +125°C)

COIL DATA

NOM. COIL COIL CIRCUIT  COIL CIRCUIT PICKUP PICKUP DROP-OUT  DROP-OUT NOM. COIL MAX. COIL

COIL RESISTANCE CURRENT CURRENT VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS mA (MAX.) mA (MIN.) Vdc (MAX,) Vde (MAX.) Vdc (MIN.)  Vdc (MIN.) (mW) VOLTAGE

(Vdc) =10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C

(Note) (Note) (Note)

SMGS/SMGSD

5.0 100 n/a n/a 2.6 3.5 0.23 0.12 250 7.5 5

6.0 200 n/a n/a 3.4 4.5 0.28 0.18 180 10.0 6

9.0 400 n/a n/a 4.85 6.8 0.55 0.35 203 15.0 9
12.0 800 n/a n/a 7.0 9.0 0.64 0.41 180 20.0 12
18.0 1,600 n/a n/a 9.8 13.5 0.92 0.59 203 30.0 18
26.5 3,200 n/a n/a 14.0 18.0 1.4 0.89 219 40.0 26
36.0 6,500 n/a n/a 20.0 27.0 1.8 1.25 199 57.0 36
48.0 11,000 n/a n/a 25.8 36.0 2.4 1.60 209 75.0 48
SMGSDD

5.0 64 78.1 56.8 29 3.7 0.8 0.7 391 7.5 5

6.0 125 48.9 36.3 4.0 4.8 0.9 0.8 288 10.0 6

9.0 400 23.6 18.1 6.1 8.0 1.1 0.9 203 15.0 9
12.0 800 16.0 12.5 7.8 11.0 1.3 1.0 180 20.0 12
18.0 1,600 12.2 9.6 11.3 14.5 1.5 1.1 203 30.0 18
26.5 3,200 9.0 7.2 15.2 19.0 1.7 1.3 219 40.0 26
36.0 6,500 6.1 4.9 21.7 27.2 2.3 1.7 199 57.0 36
48.0 11,000 4.8 3.9 27.8 34.8 2.8 2.0 209 75.0 48

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
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SPECIFYING A PART NUMBER EXAMPLE: TYPE COILS
SMGS -26
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. DC SOLID STATE RELAYS

TS SERIES

50 TO 250 mA

MEETS MIL-R-28750/5,6, & 7

CONTROL
SOURCE

CONTROL
SOURCE
AC OR+ DC SUPPLY

TERMINAL VIEW
FEATURES

m Hermetically sealed TO-5 package

m Transformer coupled

m High speed switching

m TS5-1Y switches AC or DC

INPUT CHARACTERISTICS

INPUT VOLTAGE RANGE
40-7.0Vdc

MAXIMUM TURN-ON VOLTAGE
5.0 Vdc

MINIMUM TURN-OFF VOLTAGE
1.0 Vdc

1/0 DIELECTRIC
1000 Vac pk-pk

OUTPUT CHARACTERISTICS

MAX. OUTPUT CURRENT
(CONTINUOUS, 25°C)

50 mAac or mAdc (TS5-1Y)
250 mAdc (TS6-1Y)
100 mAdc (TS7-1Y)

MAX. OUTPUT VOLTAGE

40 Vac or Vdc (TS5-1Y)
40 Vdc (TS6-1Y)

250 Vdc (TS7-1Y)

MAX. ON-RESISTANCE

5 ohms (TS5-1Y)

TURN-ON TIME TURN-OFF TIME
10 psec. 15 psec.

ENVIRONMENTAL CHARACTERISTICS

SHOCK
1500 G’s, 0.5 ms.

VIBRATION
100 G's, 10 to 2000 Hz

OPERATING AMBIENT TEMPERATURE
-55 10 +125°C

D
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D C SOL D S | N {ELA\YS .
9 ] 400 ‘ ‘ ‘ 400
2 } 300 ‘ 300
& 7Vde INPUT ZVdg INPUT :“ D
T T T T d B 200
40 // 6 Vdc INPUT 200 ok n‘\/d(“ LN,F"[IT N5 O
T 1 1 1 2 |¥ % o
Iy A 5 ViceuT B 5Vde INPUT‘ fe —
wlly / RATED CURRENT ol l/ R‘ATED C‘URF‘{ENI' ;! 1 7Vde INPUT
= B B =z K i = .
z g‘g/ VG INPUT_| 3% £ [ 1 B o 6 Vde INPUT -y
= 10— / : = 4 Vdc INPUT = 0 kl -
£ - : = o [/ ¢ e 5 Vdo INPUT =
= 1 < 7 o R RATED CURRENT [
> == S [ any; s ey L D
= F = H =
5 = 5 5 4 Vide INPUT
N = = » _I
3 = 3 3 >
/ 2 %
F : tol__L3 H ol_Li H
60 40 -20 0 20 40 60 80 100120 140 60 40 20 0 20 40 60 80 100120 140 60 40 20 0 20 40 60 80 100 120 140
AMVBIENT TEMPERATURE (°C) AMIBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C) I
TS5-1Y TS6-1Y TS7-1Y [
OUTPUT CURRENT VS. INPUT CONTROL VOLTAGE AND AMBIENT TEMPERATURE j>

| 370DIAMAX (940) |<
| 335 DIAMAX (851) [4e-

\ 1
| 275 MAX
[ (12.70)

.

I | |

TS5/TS6/TS7

NOTES: 1) Reversing polarity of input (or output except for TS5-1) may cause per-
manent damage. 2) Input must be a step function. Rise or fall time, as applicable,
not to exceed 100 psec. 3) Inductive loads must be diode suppressed. 4) For any
control voltage, the maximum load current shown on graphs must not be exceeded.
Attempting to draw currents in excess of those specified on graphs can cause per-
manent damage.
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SMGA - SMGAD - SMGADD

SMGA

STANDARD .100 GRID
SURFACE MOUNT HIGH-PERFORMANCE
RELAY

DESIGNED TO
MIL-R-39016/17

S

X1

A2 B2

ATO—‘ ’_OBW

A3 I-’—OBB

X2
TERMINAL VIEW
FEATURES

m Hermetically sealed

m High shock & vibration ratings

m Surface mount leads

m Excellent RF switching

ELECTRICAL CHARACTERISTICS

SMGAD

STANDARD .100 GRID
DIODE SUPPRESSED SURFACE MOUNT HIGH-
PERFORMANGE RELAY

DESIGNED TO
MIL-R-39016/18

Ny

X2
A20— "~ B2
Awo—‘{% ’—;Bw
A30—t|%r—0 B3
TERMINAL VIEW
FEATURES
m Suppression diode
m Hermetically sealed
m High shock & vibration ratings

m Surface mount leads
m Excellent RF switching

SMGADD

STANDARD .100 GRID DIODE
SUPPRESSED/PROTECTED SURFACE MOUNT
HIGH-PERFORMANGE RELAY

DESIGNED TO
MIL-R-39016/19

Sy
X2
"0 B
A1O—‘% ’_081
A3 B3
X1
TERMINAL VIEW
FEATURES
m Suppression & protection diodes
m Hermetically sealed
m High shock & vibration ratings

m Surface mount leads
m Excellent RF switching

CONTACT RATINGS

CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
2 Form C (DPDT) LOAD MIN.
CONTACT MATERIAL 1.0A @28 Vdc Resistive 100,000
Stationary: . ‘ 250 mA @ 115 Vac, 60 Hz & 400 Hz  Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz  Resistive 100,000
(gold plated) 0.2A @ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable: 0.1 A@ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 pA @ 50 mVdc Low Level 1,000,000
(gold plated) 0.1A@ 28 Vdc Intermediate Current 50,000
CONTACT RESISTANCE

Before Life: 100 milliohms max. 378 v

(measured @ 10 mA @ 6 Vdc) " (060)TYP 0%558;)10
After Life: 200 milliohms max. Wi\ REF
(measured @ 1 A @ 28 Vdc) | S E5NSAMA | 0P g
MECHANICAL LIFE EXPECTANCY ’ /—Ji !

1 million operations 2001 \ 600,14 ‘

COIL VOLTAGE l S —+ —E=p

5t0 26.5 Vdc L . |

COIL POWER R ‘ [ L

660 mW max. @ 25°C 2 TP —

DUTY CYCLE \ \ . 4/ LP sy
Continuous -- \ \ B oPLs

PICK-UP VOLTAGE \ ' ENCLOSURE HEADER

Approximately 50% of
nominal coil voltage

PICK-UP SENSITIVITY
130 mW max. @ 25°C

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change.
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OPERATING GHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS  O{04MN —

TIMING TEMPERATURE RANGE (114N

Operate Time: -65°C to +125°C BRLCS™] I

2.0 ms max. WEIGHT m

Release Time: 0.09 oz. (2.55 gms) | x
SMGA: 1.5 ms max.

SMGAD/SMGADD: 4.0 ms max. VIBRATION RESISTANGE S — —+‘ —= 2
(suppression diode, protection/sup- 30 G, 10 to 3,000 Hz

pression diodes) SHOCK RESISTANCE

CONTACT BOUNCE 75 G’s, 6 +1 ms max. - 100

1.5 ms max. ﬁé)s
DIELECTRIC WITHSTANDING VOLTAGE SEMICONDUCTOR CHARACTERISTICS > 20608 |«
Between Open Contacts: DIODE

500 Vrms 60 Hz 100 Vdc peak inverse voltage (PIV)

. RECOMMENDED SOLDER PAD LAYOUT
Between Adjacent Contacts: 1.0 Vdc max. transient voltage

500 Vrms 60 Hz

Between Contacts & Coil:
500 Vrms 60 Hz

INSULATION RESISTANCE

10,000 megohms min. @ 500 Vdc
1,000 megohms @ 500 Vdc
(coil to case @ +125°C)

COIL DATA

NOM. COIL COIL CIRCUIT COIL CIRCUIT PICKUP PICKUP DROP-0UT DROP-0UT NOM. COIL MAX. COIL

COIL RESISTANCE CURRENT CURRENT VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS mA (MAX.) mA (MIN.) Vdc (MAX.) Vde (MAX.) Vde (MIN.) Vde (MIN.) (mW) VOLTAGE

(Vdc) =10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C

(Note) (Note) (Note)

SMGA/SMGAD

5.0 50 n/a n/a 2.7 35 0.22 0.14 500 5.8 5

6.0 98 n/a n/a 35 4.5 0.28 0.18 367 8.0 6

9.0 220 n/a n/a 5.3 6.8 0.54 0.35 368 12.0 9
12.0 390 n/a n/a 7.0 9.0 0.63 0.41 369 16.0 12
18.0 880 n/a n/a 10.5 13.5 0.91 0.59 368 24.0 18
26.5 1,560 n/a n/a 14.2 18.0 1.37 0.89 450 32.0 26
SMGADD

5.0 39 128.2 93.2 3.2 4.0 0.6 0.6 641 5.8 5

6.0 78 78.3 58.3 4.0 5.0 0.7 0.7 462 8.0 6

9.0 220 42.9 33.0 6.3 7.8 0.9 0.8 368 12.0 9
12.0 390 32.8 25.6 8.0 10.0 1.1 0.9 369 16.0 12
18.0 880 22.1 17.5 11.5 14.5 1.4 1.1 368 24.0 18
26.5 1,560 18.5 14.8 156.2 19.0 1.8 1.4 450 32.0 26

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

SPECIFYING A PART NUMBER EXAMPLE: TYPE COILS
SMGA -26
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. SHC: SHCD *SHGS * SHESD

SHC-SHCS

STANDARD e SENSITIVE
.100 GRID SURFACE MOUNT COM-
MERCIAL RELAY

SHCD-SHCSD

STANDARD e SENSITIVE
.100 GRID SURFACE MOUNT
DIODE SUPPRESSED
COMMERCIAL RELAY

X . L

ST

TERMINAL VIEW TERMINAL VIEW
FEATURES FEATURES
m Hermetically sealed m Suppression Diode

m Excellent RF switching m Hermetically sealed
m Excellent RF switching

ELECTRICAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS

CONTACT ARRANGEMENT COIL VOLTAGE

2 Form C (DPDT) 510 26.5 Vdc (SHC/SHCD)
5 0 48 Vdc (SHCS/SHCSD)

CONTACT MATERIAL

Stationary: COIL POWER

Gold/platinum/palladium/silver alloy ~ SHC/SHCD:

(gold plated) 660 mW max. @ 25°C

Moveable: SHCS/SHCSD:

Gold/platinum/palladiumysilver alloy 565 mW max. @ 25°C

(gold plated) DUTY CYCLE

CONTACT RESISTANCE Continuous

Before Life: PICK-UP VOLTAGE

100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life:
200 milliohms max.

Approximately 70% of
nominal coil voltage

PICK-UP SENSITIVITY

(measured @ 1 A @ 28 Vdc) §8HC§:{1§VHVCrr?ax @ 25°C
MECHANICAL LIFE EXPECTANCY SHCS/SHCSD:

1 million operations

90 mW max. @ 25°C

CONTACT RATINGS
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CONTACT TYPE OPERATIONS
LOAD MIN.

1.0 A @ 28 Vdc Resistive 100,000

250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000

100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000

0.2A @28 Vdc Inductive (0.32 Henry) 100,000

0.1A@28Vdc Lamp 100,000

30 yA @ 50 mVdc Low Level 1,000,000

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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SHG: SHCD *SHGS * SHESD .

OPERATING GHARACTERISTICS STANDARD COIL DATA

TIMING NOM. COIL PICKUP NOM. COIL MAX. CoIL
i . COIL RESISTANCE VOLTAGE POWER CoIL DESIG.
(S)ﬁ(e:r/asteH—grSeAr 0 ms max VOLTAGE IN OHMS Vde (MAX.) (mW) VOLTAGE
SHCS/SHC.SD.' 6.0 mMs m'ax (Vdc) =20% @ 25°C @ 25°C @ 25°C
Release Time: o ' SHC/SHCD 5.0 64 3.8 391 5.8 5
Sﬁg‘?‘%e O'rr”n% ax 6.0 98 4.9 367 8.0 6
SHCS 3.0 me M. 9.0 220 7.0 368 12.0 9
SHED: 6.0 ms max. 12.0 400 9.0 360 16.0 12
(suppression diode) 18.0 880 14.0 368 24.0 18
SHCSD: 7.5 ms max. 26.5 1,600 18.0 439 32.0 26
(suppression diode) SHCS/SHCSD 5.0 100 35 250 75 5
IéIEtEGTRIG gITHSTIC\:NDIItIG VtOI.TAGE 6.0 200 45 180 10.0 6
etween Upen Lontacts: 9.0 400 6.8 203 15.0 9
350 Vrms 60 Hz 12.0 800 9.0 180 20.0 12
Between Adjacent Contacts: 18.0 1,600 13.5 203 30.0 18
350 Vrms 60 Hz 26.5 3,200 18.0 219 40.0 26
Between Contacts & Coil: 36.0 6,500 24.0 199 57.0 36
350 Vrms 60 Hz 480 11,000 32.0 209 75.0 48

INSULATION RESISTANCE
1,000 megohms @ 500 Vdc
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- 378+030-020
ENVIRONMENTAL CHARACTERISTICS (960) TYP 0%558;”0
031+ 003 y
TEMPERATURE RANGE —] 35651 SAMAX |-— 079~ < bl
-55°C to + 85°C T x /‘E‘E‘ [\4\
WEIGHT 280(7.11) | 1360 (9.14) ’
SHC/SHCD: MAX MAX 375.(059) |
0.09 0z. (2.55 gms) | SQMAX f—ﬁ>*+‘ —C=
SHCS/SHCSD: I | B T ‘
*
0.15 0z. (4.30 gms) po o Typ | L
VIBRATION RESISTANCE [~ a0l
10 G's, 10 to 500 Hz L TYP %3@
SHOCK RESISTANCE 8PLS
30G’s, 6 1 ms SHC/SHCD ENCLOSURE SHC/SHCD/SHCS/SHCSD HEADER
SEMICONDUCTOR CHARACTERISTICS
DIODE
100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage 74;”0“0‘4”“”‘“‘ -
H‘ 335 (8.51) SQ MAX % “A‘EL“S@;\ «
380(9.65) 460 (11.68) s00041) \ A
MAX MAX 200
| uy | = —+— == (5.08)
l | \ ‘ |
= I B —
e >(.100
2° 2 TYP (2.54)
4PLCS
>| 200(508) |«
SHCS/SHCSD ENCLOSURE RECOMMENDED
SOLDER PAD LAYOUT
SPECIFYING A PART NUMBER EXAMPLE: TYPE DIODES GROUND PIN COILS

SHC D X -26
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PS12 Series High Performance Solid State Relays

Electronics

Product Facts

M Approved to DSCC drawing
86031.

M Optically coupled all solid
state relay.

M TTL compatible input.

M Zero voltage turn-on for low
EMI.

M Custom power package with
screw terminals.

AC solid state relay for loads up to 10A @ 250Vrms

The PS12 series solid state
relay is designed for AC
power switching up to 10
amps at 250Vrms. The cir-
cuit employs back-to-back
SCRs with zero voltage
turn-on for reliable switch-

ing of resistive or reactive
loads. TTL compatible input
circuitry is optically isolated
to 1,500Vrms from the AC
load circuit. The relay is
offered in two versions: the
PS12-1Y with “Y” level

screening per Mil-R-
28750C, and the PS12-1W
screened per Tyco
Electronics specifications
for Cll relays, equivalent to
former “W” level of Mil-R-
28750.

Cll Part Number

DSCC Part Number

Screening Level

PS12-1Y 86031-001 Y
PS12-1W N/A W
Circuit Diagram Outline Drawing
Terminal View
: TERMINAL NO.
%g ,\?TZQ{/([))E EMBOSSED
t IN COVER
INPUT ) 7 ' ! ' 3| MATERIAL
@_D_G) 1.00 @7 ! @ 4PLS |
AT B
50
- - (12.7)
M w (1@ ~ J NO. 6 BINDER K
= 150 DIA (3.61) ;ogﬁﬂfié)o g HEAD SCREW
o MTG.HOLE — [«—2 %o 1 4PLS
120-250 T i
VRMS 90MAX 78 REF ! 045
229) (198) | (1.14)
v v ‘ v

© 2004 by Tyco Electronics Corporation. All Rights Reserved.

Cll and TYCO are trademarks.

! 750(10) e

TOLERANCE: +.010(.25)
UNLESS OTHERWISE NOTED

! ANTI-ROTATIONAL

TODART9) >k« prgg

Catalog PS12-TBD
Issued 1-04

www.tycoelectronics.com

Dimensions are in inches and
millimeters unless otherwise

specified. Values in brackets

are metric equivalents.

to change.

Dimensions are shown for
reference purposes only.
Specifications subject

USA: 1-800-522-6752
Canada: 1-905-470-4425
Mexico: 01-800-733-8926

C. America: 52-55-5-729-0425

South America: 55-11-3611-1514
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-141-810-8967
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PS12 Series High Performance Solid State Relays

Electronics

Environmental Characteristics

AC solid state relay for loads up to 10A @ 250Vrms (Continued)

Electrical Specifications (-55°C to +95°C unless otherwise specified)

Ambient Temperature Range:
Operating: -55°C to +95°C.
Storage: -55°C to +110°C.
Vibration Resistance:

30G’s, 78-2,000 Hz.

Shock Resistance:

100 G’s, 6 ms pulse.

Constant Acceleration Resistance:
100 G’s.

Mechanical Characteristics

Weight (max.):

3 0z. (85 grams)

Materials:

Case: Plastic, self-extinguishing,
epoxy filled

Terminals: Brass, nickel-plated.
Base Plate: Aluminum

NOTE: Do not exceed 180 in-oz when
tightening screws.

Notes

Input

Input supply voltage range (Vcc) 3.8-32Vdc
Input current (max.) @ 5Vdc 16mAdc
Must turn-on voltage 3.8vdc
Must turn-off voltage 1vdc
Reverse voltage protection -32Vdc

1/0

Dielectric strength (min.)

1,500V rms/60 Hz.

Insulation resistance (min.) @ 500Vdc

108 ohms

Capacitance (max.)

15pF

Output

Output current rating (max.)

10A rms (Fig. 2, Note 1)

Surge current (max.)

100A pk (Fig. 1, Note 2)

Continuous load voltage (max.) 250V rms
Transient blocking voltage (max.) 460V pk
Frequency range 45 - 440 Hz.
Output voltage drop (max.) @ 25A load current 1.5V rms
Off-state leakage current (max.) @ 220V rms/400 Hz. 9mA rms
Turn-on time (max.) 1/2 cycle
Turn-off time (max.) 1 cycle
Off-state dv/dt (min.), with snubber 200V /ps (Note 3)
Zero voltage turn-on window (max.) +15V pk
Output chip junction temperature (max.) 125°C (Note 1)
Thermal resistance (max.), junction to ambient 11.5°C/W
Thermal resistance (max.), junction to case 2.0°C/W
Fusing 12T, 1 ms (max.) 150A2%s
Load power factor (min.) 0.2
Power dissipation (max.) 1.5W/A

1. Operation at elevated load currents up to 10 amps is dependent on the use of suitable heatsink to limit junction temperature.

2. Heating of output chips during and after a surge may cause loss of output blocking capability until junction temperature falls below maximum rating.

3. Internal snubber network is provided across output chips.

Figure 1 - Peak Surge Current vs. Surge Current Duration

Figure 2 - Load Current vs. Temperature
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Dimensions are in inches and
millimeters unless otherwise

specified. Values in brackets

are metric equivalents.

www.tycoelectronics.com

Dimensions are shown for
reference purposes only.
Specifications subject

to change.

USA: 1-800-522-6752
Canada: 1-905-470-4425
Mexico: 01-800-733-8926

C. America: 52-55-5-729-0425

South America: 55-11-3611-1514
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-141-810-8967
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MW3/MW4/MW6/MW3HP/MW4HP/MWG6HP Series Relays

Electronics

Product Facts

M Excellent signal isolation,
stable insertion loss and
low VSWR.

M Provide repeatable RF
performance at frequencies
up to the 3 GHz. level
(MW3/MW3HP),

4 GHz. level (MW4/MWA4HP)
& 6 GHz. level
(MW6/MWG6HP).

M Standard versions for
applications ranging from
wireless communications to
precision high-speed test
equipment.

M High performance (HP)
versions for use under more
demanding environmental
conditions.

M Standard or sensitive (S)
coils are offered in a range
of DC input voltages.

M 2 Form C (DPDT) contacts
rated low-level to 1 amp.

M Extended mechanical life
expectancy of 10 million
opertions.

M Robust, hermetically sealed
enclosure.

Microwave Switching, Hermetically Sealed, DPDT

These Cll relays provide
microwave frequency
switching in a hermetically
sealed, subminiature
package.

Both standard and high
performance models are
offered in 3 GHz., 4 GHz.
and 6 GHz. types.

Standard models (MWS3,
MW4 and MW6) perform in
temperature ranges from
-55°C to +85°C and
withstand 10G vibration and
30G shock.

© 2003 by Tyco Electronics Corporation. All Rights Reserved.

Cll and TYCO are trademarks.

High performance models
(MW3HP, MW4HP and
MWG6HP) offer extended
temperature ratings of
-65°C to +125°C while
providing 30G’s vibration
and 100G’s shock (75G’s
for MW3) environmental
ratings.

All are available with either
standard or sensitive DC
coils. Nominal coil power is
367-500mW (model
dependent) for standard
coils and 169-250mW for
sensitive coils.

Signal isolation is 18dB at 6
GHz. (MW6/MW6HP), 18dB
at 4 GHz. (MW4/MW4HP),
and 22dB at 3 GHz.
(MW3/MW3HP).

Insertion loss is 0.38dB for
MW6/MW6HP, 0.27dB for

MW4/MWA4HP, and 0.36dB
for MW3/MWS3HP.

VSWRis a low 1.30:1 @
6GHz. for MW6/MWGHP,
1.36:1 @ 4GHz. for
MW4/MWA4HP, and 1.24:1
@ 3GHz. for MW3/MW3HP.

Catalog 1654542
Issued 12-03

www.tycoelectronics.com

Dimensions are in inches and
millimeters unless otherwise

specified. Values in brackets

are metric equivalents.

to change.

Dimensions are shown for
reference purposes only.
Specifications subject

USA: 1-800-522-6752
Canada: 1-905-470-4425
Mexico: 01-800-733-8926

C. America: 52-55-5-729-0425

South America: 55-11-3611-1514
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-141-810-8967
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MW3/MW4/MW6/MW3HP/MW4HP/MWGHP Series Relays

Electronics

MW3 & MW3HP Models
3 GHz. Switching

Electrical Characteristics

Microwave Switching, Hermetically Sealed, DPDT (Continued)

Contact Arrangement:
2 Form G (DPDT)

Contact Resistance:

Before life: 100 milliohms, max
(measured @ 10mA @ 6VDC.)
After life: 200 milliohms, max
(measured @ 1A @ 28VDC.)

Mechanical Life Expectancy:
10 million operations

Coil Voltages:
5,12, 18 & 26.5VDC (MW3)
5,6, 9,12, 18 & 26.5VDC (MW3HP)

Coil Power (mw max @25°C):
MW3 MW3S MW3HP MW3HPS
675 565 673 563

Duty Cycle:

Continuous

Pick-up Voltage:

MWS3: Approx 70% of nominal.
MW3HP: Approx 50% of nominal.

Pick-up Sensitivity (mw max @25°C):

MW3  MW3S MW3HP MW3HPS
180 90 146 68

Operating Characteristics

Contact Ratings

Timing:
Operate Time (ms max.)
MW3 MW3S MW3HP MW3HPS
4.0 6.0 2.0 4.0
Release Time (ms max.)
MW3 MW3S MW3HP MW3HPS
3.0 3.0 1.5 2.0
Bounce Time (ms max.)
MW3 MW3S MW3HP MW3HPS
- - 15 1.5

Dielectric Withstanding Voltage:
Between Open Contacts,
Between Adjacent Contacts and
Between Contacts and Coil:
MW3 types: 350Vrms, 60 Hz.
MW3HP types: 500Vrms, 60 Hz.

Insulation Resistance:
1,000 megohms @ 500VDC.

Environmental Characteristics

Temperature Range:
MW3 types: -55°C to +85°C.
MW3HP types: -65°C to +125°C.

Weight:
MW3, MW3HP: 0.09 oz. (2.55 g)
MW3S, MW3HPS: 0.12 oz. (3.40 g).

Vibration Resistance:

MWS3 types:10 G’s, 10-500 Hz.
MW3HP types: 30 G’s, 10-3,000 Hz
Shock Resistance:

MW3 types:30 G’s, 6 + 1 ms.
MW3HP types: 75 G’s, 6 + 1 ms.

Contact Load Type Operations (min.)
1.0A @ 28VDC Resistive 100,000
200mA @ 28VDC (300mH)* Inductive 100,000
30pA @ 50mVDC Low Level 10,000,000
* The inductive rating is only applicable to high performance models (MW3HP and MW3HPS).
Coil Data
MW3 Models
Nominal Coil Resistance Pickup Voltage Nominal Maximum Coil
Coil Voltage In Ohms VDC (Max.) Coil Power Coil Designator
(VDC) +20% @ 25°C @ 25°C (mw) @ 25°C Voltage
Standard Coil
5.0 50 3.6 500 5.8 5
12.0 390 8.4 369 16.0 12
18.0 880 13.0 368 24.0 18
26.5 1,560 17.0 450 32.0 26
Sensitive Coil
5.0 100 35 250 7.5 5
12.0 850 9.0 169 20.0 12
18.0 1,600 13.5 203 30.0 18
26.5 3,300 18.0 213 40.0 26
MW3HP (High Performance) Models
Nominal Coil Res. Pickup V Release V Release V Nominal Maximum Coil
Coil Voltage in Ohms VDC (Max.) VDG (Max.) VDC (Min.)  Coil Power Coil Designator
(VDC) +10% @25°C  @25°C @25°C @25°C (mw) @25°C  Voltage
Standard Coil
5.0 50 2.7 1.4 0.22 500 5.8 5
6.0 98 35 2.0 0.28 367 8.0 6
9.0 220 5.3 3.0 0.54 368 12.0 9
12.0 390 7.0 4.0 0.63 369 16.0 12
18.0 880 10.5 6.0 0.91 368 24.0 18
26.5 1,560 14.2 8.0 1.37 450 32.0 26
Sensitive Coil
5.0 100 2.6 1.4 0.23 250 75 5
6.0 200 34 2.0 0.28 180 10.0 6
9.0 400 4.85 3.0 0.55 203 15.0 9
12.0 850 7.0 4.0 0.64 169 20.0 12
18.0 1,600 9.8 6.0 0.92 203 30.0 18
26.5 3,300 14.0 8.0 1.4 213 40.0 26
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MW3/MW4/MW6/MW3HP/MWA4HP /MWG6HP Series Relays

Electronics Microwave Switching, Hermetically Sealed, DPDT (Continued)
MW3 & MW3HP Models
3 GHz. Switching
Insertion Loss & VSWR: NO Contacts Insertion Loss & VSWR: NC Contacts Isolation
(dB) VSWR  (dB) VSWR  (dB)
0.0 20 00 20 0
01 P ! ! ! ! 19 01 Ng ! ! ! ! 19
02 =~ | INSERTIONL0SS  +—{ 18 02 |——F==m L1 INSERTIONLOSS 18 -10
03 — | 117 03 I —— 17
04 ™16 o4 16 20
05 15 05 15 =TT ISOLATION
06 14 06 14 30
07 13 07 13 ) //
0.8 1.2 08 12 40
0.9 VSWR 11 09 , VSWR AT 15 ,/
1o Lt—1 - 10 10 LT 1 10 50
o 1.0 15 2.0 25 3.0 ] 1.0 15 2.0 25 3.0 0 05 1.0 15 2.0 25 3.0
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)

Test Conditions

Test Board: 0.031” double sided copper clad, PTFE based laminate.

Connections: Relay header is soldered to ground place. Relay terminals are soldered to through holes. SMA connectors are soldered to circuit traces.

Temperature: Room ambient.
Signal Strength: 0 dBm.

Notes: 1. Unused terminals were terminated with 50 ohm impedance load. 2. All readings are typical.

Enclosures
[«— 335 (851) DIAMAX —>|
ﬁ 335 (851) DIA MAX +‘ ( )
T 385(9.78)
275(6.99) MAX
MAX \ \

T | e | 00T
s o A

v
017402 (043) DiA ] | 017 *82(0.43) DIA ~{
< 370/(9.40) DIA MAX—>, < 370/(9.40) DIA MAX—>-
MW3 / MW3HP MW3S / MW3HPS

Part Numbering System

Typical Part Number MwW3| S |-5| A |G

Series:

MW3 =3 GHz. switching relay

MW3HP = High performance 3 GHz. switching relay
Coil Sensitivity:

Leave Blank = Standard Coil
Coil Designator:

5=5VDC 6=6VDCt 9=9VDCt

12=12VDC 18 =18VDC 26 =26.5VDC

1 6.and 9 volt coil only available on high performance models.

Terminal Length:

A=0.750in (19.05 mm) P=0.187+0.010in (4.75 + 0.25 mm)

Ground Pin Position (see header drawings above):
G = Opposite locating tab E = Near locating tab.
Consult factory for other ground pin configurations.

S = Sensitive Coil

Header
l<— 370 (9.40) DIA MAX —> 5 <370 (9.40) DIA MAX —| s
031 + 003 9o 010 031 £ 003 Udot 010
079+ |- 089 crounppn| 079~ k- (089
— (OPTIONAL) :F
@ (@ Q7@
| & o o
_ @
s T o
GROUND PIN
(OPTIONAL)
Ground Pin Ground Pin

Position “G” Position “E”
For other ground pin configurations consult factory.

Header and Terminal Finish:
Nickel plated on MW3 & MWS3S.
Tin-lead plated on MW3HP & MW3HPS.

Wiring Diagram

T
&1
i

Terminal View
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MW3/MW4/MW6/MW3HP/MW4HP/MWG6HP Series Relays

Electronics

MwW4 & MW4HP Models
4 GHz. Switching

Electrical Characteristics

Contact Arrangement:
2 Form C (DPDT)

Contact Resistance:

Before life: 100 milliohms, max
(measured @ 10mA @ 6VDC.)
After life: 200 milliohms, max
(measured @ 1A @ 28VDC.)

Mechanical Life Expectancy:
10 million operations

Coil Voltages:
5,12,18 & 26.5VDC (MW4)
5,6,9, 12,18 & 26.5VDC (MW4HP)

Coil Power (mw max @25°C):
MW4  MW4S MWA4HP MW4HPS
675 565 673 563

Duty Cycle:

Continuous

Pick-up Voltage:

MW4: Approx 70% of nominal.
MW4HP: Approx 50% of nominal.

Pick-up Sensitivity (mw max @25°C):

MW4  MW4S MWAHP MW4HPS
180 90 123 68

Operating Characteristics

Microwave Switching, Hermetically Sealed, DPDT (Continued)

Contact Ratings

Timing:
Operate Time (ms max.)
MW4  MW4S MWA4HP MW4HPS
4.0 6.0 2.0 4.0
Release Time (ms max.)
MW4  MW4S MWA4HP MW4HPS
3.0 3.0 1.5 2.0
Bounce Time (ms max.)
MW4  MW4S MWA4HP MW4HPS
- - 15 15

Dielectric Withstanding Voltage:
Between Open Contacts,
Between Adjacent Contacts and
Between Contacts and Coil:
MW4 types: 350Vrms, 60 Hz.
MW4HP types: 500Vrms, 60 Hz.

Insulation Resistance:
1,000 megohms @ 500VDC.

Environmental Characteristics

Temperature Range:
MW4 types: -55°C to +85°C.
MW4HP types: -65°C to +125°C.

Weight:
MW4, MW4HP: 0.09 oz. (2.55 g)
MW4S, MW4HPS: 0.12 oz. (3.40 g).

Vibration Resistance:

MW4 types:10 G’s, 10-500 Hz.
MW4HP types: 30 G’s, 10-3,000 Hz
Shock Resistance:

MW4 types:30 G’s, 6 + 1 ms.
MW4HP types: 100 G’s, 6 + 1 ms.

Contact Load Operations (min.)
1.0A @ 28VDC Resistive 100,000
200mA @ 28VDC (300mH)* Inductive 100,000
30pA @ 50mVDC Low Level 10,000,000
* The inductive rating is only applicable to high performance models (MW4HP and MW4HPS).
Coil Data
MW4 Models
Nominal Coil Resistance Pickup Voltage Nominal Maximum Coil
Coil Voltage In Ohms VDC (Max.) Coil Power Coil Designator
(VDC) +20% @ 25°C @ 25°C (mw) @ 25°C Voltage
Standard Coil
5.0 50 3.6 500 58 5
12.0 390 8.4 369 16.0 12
18.0 880 13.0 368 24.0 18
26.5 1,560 17.0 450 32.0 26
Sensitive Coil
5.0 100 35 250 75 5
12.0 850 9.0 169 20.0 12
18.0 1,600 13.5 203 30.0 18
26.5 3,300 18.0 213 40.0 26
MWA4HP (High Performance) Models
Nominal Coil Res. Pickup V Release V Release V Nominal Maximum Coil
Coil Voltage in Ohms VDC (Max.) VDG (Max.) VDC (Min.)  Coil Power Coil Designator
(VDC) +10% @25°C  @25°C @25°C @25°C (mw) @25°C  Voltage
Standard Coil
5.0 50 2.7 14 0.22 500 5.8 5
6.0 98 35 2.0 0.28 367 8.0 6
9.0 220 53 3.0 0.54 368 12.0 9
12.0 390 7.0 4.0 0.63 369 16.0 12
18.0 880 10.5 6.0 0.91 368 24.0 18
26.5 1,560 14.2 8.0 1.37 450 32.0 26
Sensitive Coil
5.0 100 2.6 14 0.23 250 7.5 5
6.0 200 34 2.0 0.28 180 10.0 6
9.0 400 4.85 3.0 0.55 203 15.0 9
12.0 850 7.0 4.0 0.64 169 20.0 12
18.0 1,600 9.8 6.0 0.92 203 30.0 18
26.5 3,300 14.0 8.0 14 213 40.0 26
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MW3/MW4/MW6/MW3HP/MW4HP/MWG6HP Series Relays

Electronics

MwW4 & MW4HP Models
4 GHz. Switching

Microwave Switching, Hermetica

lly Sealed, DPDT (Continued)

Insertion Loss & VSWR: NO Contacts Insertion Loss & VSWR: NC Contacts Isolation
(dB) VSWR  (dB) VSWR (dB)
0.0 2.0 0.0 2.0 0
0.05 N 1.9 0.05 N 1.9
0.10 1.8 010 INSERTION LOSS 1.8 -10
015 = ~ INSERTION LOSS 7016 = ~ V7
0.20 — 16 020 — - 16 -20 'SOL/AT'ON —
0.25 {15 025 L 15 ]
0.30 14 030 T~114 bl
0.35 13 035 1.3
VSWR
0.40 1.2 040 /’ 1.2 -40
|_— ~ VSWR » /
0.45 11 045 — —l\'\\ 11 7
0.50 10 050 1.0 -50
0 0.5 1.0 15 2.0 25 3.0 35 40 0 0.5 1.0 15 2.0 25 3.0 35 40 0 0.5 1.0 15 2.0 25 3.0 35
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)

Test Conditions

4.0

Test Board: 0.031” double sided copper clad, PTFE based laminate.
Connections: Relay header is soldered to ground place. Relay terminals are soldered to through holes. SMA connectors are soldered to circuit traces.

Temperature: Room ambient.
Signal Strength: 0 dBm.

Notes: 1. Unused terminals were terminated with 50 ohm impedance load. 2. All readings are typical.

Enclosures

‘« 335 (851) SQ MAX +‘

T

280 (7.11)
MAX |

\«.335 (851)SQMAX >
X

s

|

385(9.78)
MAX

[l
Il

017 %2 (0.43) DIA >| |«

< 370(9.40) SO MAX —>
MW4 / MW4HP

Part Numbering System

Typical Part Number

f
TERMINAL
P= 187£010 (4.75+.25)
A=.750 MIN (19.05)
B=1.50 MIN (38.10)
o

017 %2 (043) DIA > |«
l«— 370 (9.40) SQ MAX —>

MW4S / MW4HPS

Mw4| S |-5

Series:
MW4 = 4 GHz. switching relay

MW4HP = High performance 4 GHz. switching relay

Coil Sensitivity:
Leave Blank = Standard Coil

S = Sensitive Coil

Coil Designator:
5=5VDC
12=12VDC

6=6VDCT
18=18VDC

1 6 and 9 volt coil only available on high performance models.

9=9vVDCt
26 =26.5VDC

Terminal Length:
A=0.750in (19.05 mm)

B =1.50in (38.105 mm) — only available on high performance models

P=0.187 +0.010in (4.75 + 0.25 mm)

Header
<— 375(9.53) SQ MAX—>
035 010
031 003 (0.79) (0.98)
> |
*
200 DIA
™ (5.08)

Header and Terminal Finish:
Gold plated

Wiring Diagram
— I

5t

O> gl «O

Terminal View
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Electronics Microwave Switching, Hermetically Sealed, DPDT (Continued)

MW6 & MW6HP Models
6 GHz. Switching

Electrical Characteristics Contact Ratings
Contact Arrangement: Contact Load Type Operations (min.)

2 Form C (DPDT)

Contact Resist 1.0A @ 28VDC Resistive 100,000
ontact Resistance: " -
Before life: 100 milliohms, max 200mA @ 28VDC (300mH) Inductive 100,000
(measured @ 10mA @ 6VDC.) 30pA @ 50mVDC Low Level 10,000,000
After life: 200 milliohms, max * The inductive rating is only applicable to high performance models (MW6HP and MW6GHPS).
(measured @ 1A @ 28VDC.)
Mechanical Life Expectancy:
10 million operations
Coil Voltages:
516,012, 188 265000 (IWoHp)  ooaroaa
5 ‘IYP’ 188265 @ZCS ) MW6 Models
Col\lllweowe'\r/l\(/vmlsvg mlé\i/ITNGHSP CI\)IIIWGHPS Nominal Coil Resistance Pickup Voltage Nominal Maximum Coil
675 565 673 563 Coil Voltage In Ohms VDC (Max.) Coil Power Coil Designator
(VDC) +20% @ 25°C @ 25°C (mw) @ 25°C Voltage
Duty Cycle: -
Continuous Standard Coil
Pick-up Voltage: 5.0 50 3.6 500 5.8 5
MWS8: Approx 70% of nominal. 12.0 390 8.4 369 16.0 12
MW6HP: Approx 50% of nominal. 18.0 880 13.0 368 24.0 18
Pick-up Sensitivity (mw max @25°C): 26.5 1,560 17.0 450 32.0 2%
MW6 MW6S MW6EHP MW6EHPS — .
180 90 123 68 Sensitive Coil
5.0 100 35 250 7.5 5
12.0 850 9.0 169 20.0 12
Operating Characteristics 18.0 1,600 13.5 203 30.0 18
Timing: 26.5 3,300 18.0 213 40.0 26
Operate Time (ms max.) MWG6HP (High Performance) Models
MWE  MWES MWEHP MWEHPS Nominal Coil Res. Pickup V Release V Release V Nominal Maximum Coil
Rel‘;;’se Tim‘:?ms mai-()’ 4.0 Coil Voltage ~ inOhms  VDC (Max) VDC (Max) VDG (Min.)  Coil Power Coil  Designator
VWG MWES MWBHP MWBHPS (VDC) . +10% @ 25°C  @25°C @25°C @25°C (mw) @25°C  Voltage
30 30 15 20 Standard Coil
Bounce Time (ms max.) 5.0 50 2.7 1.4 0.22 500 5.8 5
MW MW6S - MIGHP MWEHPS 6.0 % 35 20 028 367 80 6
Dielectric Withstanding Voltage: 90 220 53 30 054 368 120 S
Between Open Contacts, 12.0 390 7.0 4.0 0.63 369 16.0 12
Between Adjacent Contacts and 18.0 880 10.5 6.0 0.91 368 24.0 18
Between Contacts and Coil:
MW6 types: 350Vrms, 60 Hz. .2-6.5 - 1,560 14.2 8.0 1.37 450 32.0 26
MWS6HP types: 500Vrms, 60 Hz. Sensitive Coil
Insulation Resistance: 5.0 100 2.6 1.4 0.23 250 7.5 5
1,000 megohms @ 500VDC. 6.0 200 34 2.0 0.28 180 10.0 6
. L 9.0 400 4.85 3.0 0.55 203 15.0 9
Environmental Characteristics 12.0 850 7.0 4.0 0.64 169 20.0 12
Temperature Range: 18.0 1,600 9.8 6.0 0.92 203 30.0 18
MWS6 types: -55°C to +85°C.
MW8HP types: -65°C to +125°C. 26.5 3,300 14.0 8.0 1.4 213 40.0 26
Weight:
MW6, MW6HP: 0.09 oz. (2.55 g)
MW6S, MW6EHPS: 0.12 oz. (3.40 g).
Vibration Resistance:
MW6 types:10 G’s, 10-500 Hz.
MWS6HP types: 30 G’s, 10-3,000 Hz
Shock Resistance:
MW6 types:30 G’s, 6 + 1 ms.
MWS6HP types: 100 G’s, 6 =+ 1 ms.
Catalog 1654542 Dimensions are in inches and Dimensions are shown for ~ USA: 1-800-522-6752 South America: 55-11-3611-1514
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Electronics Microwave Switching, Hermetically Sealed, DPDT (Continued)

MW6 & MW6HP Models
6 GHz. Switching

Insertion Loss & VSWR: NO Contacts Insertion Loss & VSWR: NC Contacts Isolation

(dB) VSWR (dB) VSWR  (dB)
0.0 20 00 20
0.1 N | [ | 19 01 1.9
— sl (I) (;ss 18 ™ 18
02 INSERTION LOSS +—{ 1.8 0.2 8 .
~, ™~~—_ INSERTION LOSS 10
03 - 17 03 — 17
\\ I 1
0.4 N 16 04 16 90
05 15 05 15 1 ISOLATION
06 14 06 P 14 3
0.7 13 07 v 1.3
038 12 08 // 12 40 /
VSWR |~ VSWR | /
09 = 11 09 L 1.1
1.0 10 10 10 5
0 0510 15 20 25 30 35 40 45 50 55 6.0 0 05 10 15 20 25 30 35 40 45 50 55 60 0 05 1.0 15 20 25 3.0 35 4.0 45 50 55 6.0
FREQUENCY (GHz) FREQUENCY (GHz) FREQUENCY (GHz)

Test Conditions

Test Board: 0.031” double sided copper clad, PTFE based laminate.

Connections: Relay header is soldered to ground place. Relay terminals are soldered to through holes. SMA connectors are soldered to circuit traces.
Temperature: Room ambient.

Signal Strength: 0 dBm.

Notes: 1. Unused terminals were terminated with 50 ohm impedance load. 2. All readings are typical.

Enclosures Header
‘ <335 (851) SQMAX > ~— 375058 SAMAX—>] o,
( ) + : A0
‘« 335 (851) SQ MAX »‘ I 031 003 Q-‘79)K (0.98)
f :
385(9.78)
280(7.11) MAX
MAX | |
L [ 1 J [ I N N ]
TERMINAL :
P - 1872010 (4.75+.25) & |
A =750 MIN (19.05)
B=1.50 MIN (38.10) Header and Terminal Finish:
I 2
Gold plated
017+ (0.43) DIA >}« 017 +%2 (0.43) DIA > |«
<— .370(9.40) SQ MAX —>| le— 370 (9.40) SQ MAX —>
MW6 / MW6HP MW6S / MW6HPS
Part Numbering System Wiring Diagram
Typical Part Number mwe| S [-5| P — I
Series:
MW6 = 6 GHz. switching relay 6_[]_6
MW6HP = High performance 6 GHz. switching relay
Coil Sensitivity:
Leave Blank = Standard Coil S = Sensitive Coil 0, 2 <O
Coil Designator:
5=5VDC 6 =6VDCt 9=9VDCt
12 =12VDC 18=18VDC 26 =26.5VDC i i
16 and 9 volt coil only available on high performance models. Terminal View
Terminal Length:
A=0.750in (19.05 mm)
B =1.50in (38.105 mm) — only available on high performance models
P=0.187+0.010in (4.75 + 0.25 mm)
Catalog 1654542 Dimensions are in inches and Dimensions are shown for ~ USA: 1-800-522-6752 South America: 55-11-3611-1514
Issued 12-03 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013
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Electronics

MS -MSD -MSDD - MsT

MSDD

SENSITIVE TO-5 DIODE
SUPPRESSED/PROTECTED
HIGH-PERFORMANGE RELAY

MS

SENSITIVE T0-5
HIGH-PERFORMANCE RELAY

MSD

SENSITIVE T0-5
DIODE SUPPRESSED
HIGH-PERFORMANCE RELAY

QUALIFIED TO QUALIFIED TO
MIL-R-39016/11 MIL-R-39016/16

/_I\

- +

MST

SENSITIVE T0-5 DIODE
SUPPRESSED/TRANSISTOR DRI-
VEN HIGH-PERFORMANCE
RELAY

QUALIFIED TO
MIL-R-28776/3

I
Losd

Awg] |:?)B1

TERMINAL VIEW

QUALIFIED TO
MIL-R-39016/21
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A2 B2 A2 B2
MO» <OB AMO» <O

A3 B3 A3 B3

TERMINAL VIEW

X1 X2

A2 |—O B2
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A3 B3

TERMINAL VIEW TERMINAL VIEW

FEATURES

m Suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads

m Excellent RF switching

FEATURES

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads

m Excellent RF switching

FEATURES

m Transistor driver &
suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads

m Excellent RF switching

ELECTRICAL GHARACTERISTICS CONTACT RATINGS

FEATURES

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pads

m Excellent RF switching
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CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
2 Form C (DPDT) LOAD MIN.

CONTACT MATERIAL 1.0 A @ 28 Vdc Resistive 100,000
Stationary: 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
alloy (gold plated) 0.2 A@ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable: 0.1 A@ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 pA @ 50 mVdc Low Level 1,000,000
alloy (gold plated) 0.1 A@ 28 Vdc Intermediate Current 50,000

CONTACT RESISTANCE

Before Life: 100 milliohms max.

(measured @ 10 mA @ 6 Vdc)

After Life: 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

MECHANICAL LIFE EXPECTANCY
1 million operations

COIL VOLTAGE E T |
5to0 48 Vdc = E TERMINALS
| v oo 0

COIL POWER | i P 187010 (4.75:.25) GROUND PIN
565 mW max. @ 25°C | i i (Length excludes mounting pad) (OPTIONAL)
DUTY CYCLE ! -’ i
Continuous

OPTIONAL P\NS | |<017:2(0.43) DA

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage
PICK-UP SENSITIVITY

60 mW max. @ 25°C

Tyco Electronics Corporation www.tycoelectronics.com 800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks.
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OPERATING GHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS SEMICONDUCTOR CHARACTERISTICS

TIMING
Operate Time:
4.0 ms max.

Release Time:

MS: 2.0 ms max.
MSD/MSDD: 7.5 ms max.
(suppression diode,
suppression/steering diodes)
MST: 7.5 ms max .
(transistor driven)

CONTACT BOUNCE
1.5 ms max

DIELECTRIC WITHSTANDING VOLTAGE

Between Open Contacts:
500 Vrms 60 Hz

Between Adjacent Contacts:

TEMPERATURE RANGE
-65°C to +125°C

WEIGHT

0.12 0z. (3.40 gms)

0.13 oz. (3.45 gms) with spreader
pad attached

VIBRATION RESISTANCE
30 G’s, 10 to 3,000 Hz

SHOCK RESISTANCE
75 G’s, 6 £1 ms max.

QPL APPROVAL
MIL-R-39016/11 (JMS)
MIL-R-39016/16 (JMSD)
MIL-R-39016/21 (JMSDD)
MIL-R-28776/3 (JMST)

DIODE
100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage

TRANSISTOR
0.3 Vdc min. base turn off voltage

6.0 Vdc min. emitter-base
breakdown voltage (BVeso) @ 25°C

80.0Vdc min. collector-base
breakdown voltage (BVero) @ 25°C
& |c=1OO MA

4 4 v |
JENN I
500 Vrms 60 Hz I:] 103 (262) 156 (396) A ‘
Between Contacts & Coil: f o 014,003 (0.36)
500 Vrms 60 Hz 4
<—370(9.40) SQ MAX— <395 (10.03) SQ MAX —=> 047 (1.19) DIA
INSULATION RESISTANCE 100 (254) f«—>{ 150(381) <>
10,000 megohms min. @ 500 Vdc e oz —
1,000 megohms @ 500 Vdc | [ |100@259
(coil to case @ +125°C) ,@717@, nE
[ —
QO | (‘ ~ H 1(2055147{)4[53;A
S S2 w
SPREADER & MOUNTING PADS
GOIL DATA

NOM. coiL COIL CIRCUIT  COIL CIRCUIT PICKUP BASE TURN PICKUP BASE TURN DROP-OUT DROP-OUT  NOM. COIL MAX. COIL

CoIL RESISTANCE CURRENT CURRENT VOLTAGE ON CURRENT VOLTAGE ON CURRENT VOLTAGE VOLTAGE POWER COoIL DESIG.
VOLTAGE IN OHMS mA (MAX.) mA (MIN)  Vdc (MAX.) mA (MAX.)  Vdc (MAX.)  mA (MAX.) Vdc (MIN)  Vdc (MIN.) (mW)  VOLTAGE

(Vdc)  =10% @ 25°C @25°C @25°C @125°C @125°C @ 25°C @-65°C  @25%

(Note 1) (Note 1&2) (Note 1&2) (Note 2) (Note 2) (Note 2) (Note 2)

MS/MSD

5.0 100 n/a n/a 2.6 n/a 35 n/a 0.23 0.12 250 75 5

6.0 200 n/a n/a 34 n/a 45 n/a 0.28 0.18 180  10.0 6

9.0 400 n/a n/a 485 n/a 6.8 n/a 0.55 0.35 203  15.0 9
12.0 850 n/a n/a 7.0 n/a 9.0 n/a 0.64 0.41 169  20.0 12
18.0 1,600 n/a n/a 9.8 n/a 135 n/a 0.92 0.59 203  30.0 18
26.5 3,300 n/a n/a 14.0 n/a 18.0 n/a 1.4 0.89 213 400 26
36.0 6,500 n/a n/a 20.0 n/a 27.0 n/a 1.8 1.25 199 570 36
48.0 11,000 n/a n/a 25.8 n/a 36.0 n/a 2.4 1.60 209 750 48
MSDD

5.0 64 78.1 56.8 29 n/a 37 n/a 0.8 0.7 391 7.0 5

6.0 125 489 36.3 40 n/a 48 n/a 0.9 0.8 288  10.0 6

9.0 400 23.6 18.1 6.1 n/a 8.0 n/a 1.1 0.9 203 15.0 9
12.0 850 15.0 11.7 7.8 n/a 11.0 n/a 13 1.0 169  20.0 12
18.0 1,600 12.2 9.6 11.3 n/a 14.5 n/a 15 1.1 203  30.0 18
26.5 3,300 8.8 7.0 15.2 n/a 19.0 n/a 1.7 1.3 213 400 26
36.0 6,500 6.1 49 21.7 n/a 27.2 n/a 2.3 1.7 199 570 36
48.0 11,000 48 39 27.8 n/a 34.8 n/a 28 2.0 209 750 48
MST

5.0 100 59.3 435 2.8 0.37 3.6 1.50 0.22 0.14 250 7.0 5

6.0 200 35.4 26.4 38 0.25 48 1.00 0.28 0.18 180  10.0 6

9.0 400 25.8 19.7 5.2 0.18 7.8 0.75 0.54 0.35 203 15.0 9
12.0 850 16.7 12.2 74 0.12 11.0 0.47 0.63 0.41 169  20.0 12
18.0 1,600 13.1 9.7 10.0 0.09 14.5 0.38 0.91 0.59 203  30.0 18
26.5 3,300 95 6.9 14.2 0.06 19.0 0.24 1.37 0.89 213 400 26
36.0 6,500 6.4 48 20.0 0034 270 0.17 1.80 1.25 199 570 36
48.0 11,000 51 37 25.8 0026 36.0 0.13 2.40 1.60 209 750 48

Note 1: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
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Note 2: Set base current at 3 mA to 15 mA during measurements.

DIODES
SPECIFYING A PART NUMBER EXAMPLE: TYPE TERMINALS TRANSISTOR GROUND PINS  COILS SPREADER/MOUNTING PADS
MS C D G -26 S

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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MS18-1006 High Performance Solid State Relay

Electronics

Product Facts

M Bi-directional power FET
output.

M Optically coupled.
M Low on-resistance.

M Extremely low leakage
current.

M Subminiature hermetically
sealed package.

M Tested per MIL-R-28750 and

approved to DSCC drawing
89116-006.

Environmental Characteristics

DC & bi-directional solid state relay for loads up to 2A @ 80Vdc

The MS18-1006 is an opti-
cally coupled SSR employ-
ing power MOSFET output
chips in an inverse series
configuration for switching
DC or bi-directional loads. A
common source connection
is provided for the user to

configure the output
switching circuit for DC
operation up to 2A with very
low on-resistance. The relay
features fast switching
speeds, low off-state
leakage, virtually zero offset
voltage and the capability to

withstand high inrush
currents up to 350% of
rated. The low profile
subminiature package is
hermetically sealed with
pinouts on a 0.1” x 0.3” grid
pattern.

Cll Part No.

DSCC Dwg. No.

Relay Version

MS18-1006

89116-006

Basic relay

Electrical Specifications (-55°C to +120°C unless otherwise specified)

Ambient Temperature Range:
Operating: -55°C to +120°C.
Storage: -55°C to +125°C.
Vibration Resistance:

100 G’s, 10-2,000 Hz.

Shock Resistance:

1,500 G’s, 0.5 ms pulse.

Constant Acceleration Resistance
(Y-1 axis):

5,000 G’s.

Mechanical Characteristics

Weight (approx.):

.07 oz. (5 grams)
Materials:

Header: Kovar

Cover: Grade A Nickel
Pins: Kovar, gold plated

Figure 1 — Wiring Diagrams

Input

Input current (max.) 25mAdc
Input voltage drop (max. @ 25mA)) 1.5 Vdc
Must turn-on current 10mA
Must turn-off current 10pA
Reverse voltage protection -5.0vdc
1/0

Dielectric strength (60Hz., 1mA leakage) 500V rms
Insulation resistance (min.) @ 500Vdc 109 ohms
Capacitance (max. @ 25Vdc, 1 Mhz) 5pF
Output

Continuous load current, parallel (DC) configuration (max.) 2A
Continuous load current, series (bi-directional) configuration (max.) 1A
Continuous operating load voltage (max.) +—- 80V
Transient blocking voltage (5 sec max.) +-90V
Overload (100ms, 10% duty cycle, 10 cycles max.) 350% of rated
dv/dt (min.) 100V / s
On resistance (max.), parallel (DC) configuration 0.4 ohm
On resistance (max.), series (bi-directional) configuration 0.6 ohm
Thermal resistance, junction to ambient 110°C/W
Thermal resistance, junction to case 20°C/W

Series Connection

V(in) TOP VIEW

V(load)
LOAD

B N/C

I

© 2004 by Tyco Electronics Corporation. All Rights Reserved.

Clland TYCO are trademarks.

Parallel Connection

V(in) TOP VIEW

V(load)
U LOAD

1]

Catalog MS18-TBD
Issued 1-04

www.tycoelectronics.com

Dimensions are in inches and
millimeters unless otherwise

specified. Values in brackets

are metric equivalents.

to change.

Dimensions are shown for
reference purposes only.
Specifications subject

USA: 1-800-522-6752
Canada: 1-905-470-4425
Mexico: 01-800-733-8926

C. America: 52-55-5-729-0425

South America: 55-11-3611-1514
Hong Kong: 852-2735-1628
Japan: 81-44-844-8013

UK: 44-141-810-8967



tyco M$18-1006 High Performance Solid State Relay di

Electronics DC & bi-directional solid state relay for loads up to 2A @ 80Vdc

Figure 2 - Temperature Derating Curves

Series Configuration Parallel Configuration
1.2 2.4
1.1 22
1.0 20
2 09 NG 518 NG
o @ 4
w 08 £ 6 N
=07 N =< 14 N
= N = N
= 06 N E 12 N
& N &2 A
[a=
& 05 £ 10
3 04 \ 3 08 \
o N\ 2 N\
< 03 S 06
o —
— 02 04
0.1 \ 02 \
0 \ 0
5 15 25 35 45 55 65 75 85 95 105115125 5 15 25 35 45 55 65 75 85 95 105115 125
AMBIENT TEMPERATURE (°C) AMBIENT TEMPERATURE (°C)
Figure 3 - Turn-on and Turn-off Timing Figure 4 - Functional Block Diagram
PIN 1 REF — — —HiGH
102
— Low BiAs) | 4 D\ | LINE
OFF | A | FLOATING TIMING y |
PIN6TO 4 POWER & SIGNAL L
| SUPPLY COND.
10%
| =L —on RTN i RTN
T(ON) 4 b—t—T(ON) | 4 |
y

Figure 5 - Outline Dimensions

__0%$139/I6F)\X__ 0.1 &Osl\él)AX.
0.109 0.300 - 0.160 '
o | i r i
! é’) m
ﬁa‘.&%o_goj (‘)é o k '(
il i c§ 8
@ © 3.
0.084 %005 = = J F=-0020MAX.  ZHate cope on
(213 =.127) 0.017 +.002, —.001 (008) THIS SURFACE
(0.432 +.051, -.025)
Notes
1. An external resistor must be in series with the input at all times.
2. Do not ramp input current. Input transition should be <1.0ms.
3. Input current/series resistor calculation (Approx.): l(input) = Vin — VDRoP/RSERIES-
4. Unless otherwise specified parametric testing is accomplished at 25ma input current.
5. To calculate Rpgqp) for tempertures other than 25°C, use the following equation: T(tgpp) = (Rps(on) at + 25°C) ¢ e(X * AT) where x = 0.0065.
6. Inductive loads must be diode suppressed.
7. Continuous load current is rated under conditions of still air.
8. Load may be connected to either side of relay, sink or source modes.
9. Reverse polarity >5Vdc may cause permanent damage
10. Acceptance testing is accomplished in the series (bi-directional) mode.

MS18-TBD-PDF-KRG-1-04

Dimensions are in inches and Dimensions are shown for ~ USA: 1-800-522-6752 South America: 55-11-3611-1514
millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

www.tycoelectronics.com are metric equivalents. to change. C. America: 52-55-5-729-0425  UK: 44-141-810-8967
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Electronics

MGS -MGSD -MGSDD -MGST

MGS

SENSITIVE .100 GRID

MGSD

SENSITIVE .100 GRID

MGSDD

SENSITIVE .100 GRID DIODE

MGST

SENSITIVE .100 GRID DIODE

HIGH-PERFORMANCE RELAY DIODE SUPPRESSED SUPPRESSED/PROTECTED SUPPRESSED/MOSFET
HIGH-PERFORMANGE RELAY HIGH-PERFORMANGE RELAY DRIVEN HIGH-PERFORMANCE
RELAY
QUALIFIED TO QUALIFIED TO QUALIFIED TO QUALIFIED TO

MIL-R-39016/41

MT%F

LO

TERMINAL VIEW

MIL-R-39016/42

Tf%F

TERMINAL VIEW

FEATURES

m Suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching

ELECTRICAL CHARACTERISTICS

MIL-R-39016/43

TEJ%F

TERMINAL VIEW

FEATURES

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching

CONTACT RATINGS

MIL-R-28776/7

I
_Xe &ox
jiSeatcs

A2 B2
Al B1
A30:| OB3

TERMINAL VIEW

FEATURES

m MOSFET driver, zener
& suppression diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching

FEATURES

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching
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CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
2 Form C (DPDT) LOAD MIN.
CONTACT MATERIAL 1.0A @ 28 Vdc Resistive 100,000
Stationary: . . 250 mA @ 115 Vac, 60 Hz & 400 Hz  Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
(gold plated) 0.2 A@ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable: 0.1 A@ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 pA @ 50 mVdc Low Level 1,000,000
(gold plated) 0.1 A@ 28 Vdc Intermediate Current 50,000
CONTACT RESISTANCE 335 (851) SAMAX 335 (851) MAX 435 (11.05) MAX
Before Life: 100 milliohms max. f I~ f -
(measured @ 10 mA @ 6 Vdc) )

. . /@"-—-_ 375;\/‘(2;3) 375’\/%2&3)
After Life: 200 milliohms max.
(measured @ 1 A @ 28 Vdc) L L b ‘
MECHANICAL LIFE EXPECTANCY s H H H H H H H
1 million operations .' H e H H H H H H H
co". VOLTAGE = |« 0174 02 (043 D\A =t k= 0174 1 1[]43 D\A
510 48 Vdc —| smeamsamx [ — smeowx -
COIL POWER MGS/MGSD/MGSDD ENCLOSURE MGST ENCLOSURE
565 mW max. @ 25°C MES ,

< .375(9.40) MAX |

DUTY CYGLE < 375(040) SOMAX 031 013079 (ﬂgg]

: 031003 (0.79) 035 —_—
Continuous W S0D o ij
PICK-UP VOLTAGE D—O—0 T
Approximately 50% of / “37251’ | ‘ 5
nominal coil voltage \ o= —9-

PICK-UP SENSITIVITY e
60 MW max. @ 25°C MGST e 18r g i;ga)k
MGS/MGSD/MGSDD HEADER MGST HEADER

Tyco Electronics Corporation www.tycoelectronics.com 800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks.
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OPERATING CHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS SEMICONDUCTOR CHARACTERISTICS Electronics
TIMING TEMPERATURE RANGE DIODE
Operate Time: -65°C to +125°C 100 Vdc peak inverse voltage (PIV)
4.0 ms max. 1.0 Vdc max. transient voltage
. WEIGHT
Release Time: 0.09 oz. (2.55 gms) ZENER DIODE .
MGS: 2.0 ms max. 0.129 oz. (3.45 gms) w/ mounting 20 Vdc +3 Vdc over temperature —
MGSD/MGSD(jD:g.S mstmetlx. ’ pad attached range )
(suppression diode, protection/sup- VIBRATION RESISTANCE MOSFET (-)
pression diodes) , .
MGST 7.5 ms max. 30 G’s, 10 to 3,000 Hz 0.5 Vdc min. gate turn off voltage
(Suppression/zener d]odes) SHOCK RESISTANCE 4.3 Vdc max. gate turn on VOltage g)
CONTACT BOUNCE 75 G’s, 6 +1 ms max. -0
1.5 ms max. QPL APPROVAL —
DIELECTRIC WITHSTANDING VOLTAGE MIL-R-39016/41 (JMGS) (-
Between Open Contacts: MIL-R-39016/42 (JMGSD)
500 Vrms 60 Hz MIL-R-39016/43 (JMGSDD) . .
‘ MIL-R-28776/7 (JMGST) | 1 | p—
Between Adjacent Contacts: ‘ ' " o136 t )
500 Vrms 60 Hz L ; ] ;
. 014003 (0.36) 094 (2.39) DIA . |
Between Contacts & Coil: 23 |
FULLR
500 Vrms 60 Hz 0.47 (1.19) DIA 2PLS\
INSULATION RESISTANCE O
10,000 megohms min. @ 500 Vdc i
1,000 megohms @ 500 Vdc + & xJ
(coil to case @ +125°C) T
w 140- 175D | w —xJ
(3.56-4.45) ‘
) 140- 170 e i
(3.56-4.32)
MGS/MGSD/MGSDD MGST I
MOUNTING PAD MOUNTING PAD =
COIL DATA ::
NOM. COIL COIL CIRCUIT  COIL CIRCUIT PICKUP PICKUP DROP-0UT DROP-OUT NOM. COIL MAX. COIL
CoIL RESISTANCE CURRENT CURRENT VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER CoIL DESIG.
VOLTAGE IN OHMS mA (MAX.) mA (MIN.) Vdc (MAX.) Vdc (MAX.) Vdc (MIN.) Vdc (MIN.) (mW) VOLTAGE m
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C
(Note) (Note) (Note) |_|_|
MGS/MGSD —
5.0 100 n/a n/a 26 35 0.23 0.12 250 75 5 >
6.0 200 n/a n/a 3.4 45 0.28 0.18 180 10.0 6
9.0 400 n/a n/a 4.85 6.8 0.55 0.35 203 15.0 9 —<
12.0 800 n/a n/a 7.0 9.0 0.64 0.41 180 20.0 12 &)
18.0 1,600 n/a n/a 9.8 135 0.92 0.59 203 30.0 18
265 3,200 n/a n/a 14.0 18.0 14 0.89 219 40.0 26
36.0 6,500 n/a n/a 20.0 27.0 18 1.25 199 57.0 36
48.0 11,000 n/a n/a 258 36.0 2.4 1.60 209 75.0 48
MGSDD
5.0 64 78.1 56.8 2.9 37 0.8 0.7 391 7.5 5
6.0 125 489 36.3 4.0 48 0.9 0.8 288 10.0 6
9.0 400 236 18.1 6.1 8.0 1.1 0.9 203 15.0 9
12.0 800 16.0 12.5 7.8 11.0 13 1.0 180 20.0 12
18.0 1,600 12.2 96 1.3 14.5 15 1.1 203 30.0 18
265 3,200 9.0 7.2 15.2 19.0 17 13 219 40.0 26
36.0 6,500 6.1 49 217 27.2 2.3 1.7 199 57.0 36
48.0 11,000 438 39 27.8 348 2.8 2.0 209 75.0 48
MGST
5.0 100 56.0 43.0 2.9 4.0 0.23 0.13 250 5.6 5
6.0 200 33.0 27.0 35 49 0.32 0.18 180 8.0 6
9.0 400 26.4 17.8 53 73 0.48 0.27 203 12.0 9
12.0 800 17.7 1.3 7.1 9.8 0.65 0.36 180 16.0 12
18.0 1,600 13.8 8.4 10.6 14.6 0.97 0.54 203 240 18
265 3,200 10.2 58 14.2 19.5 1.30 0.72 219 320 26

Note: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

DIODES
SPECIFYING A PART NUMBER EXAMPLE: TYPE TERMINALS TRANSISTOR GROUND PINS  COILS MOUNTING PADS
MGS C D G -26 W

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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MGA -MGAD - MGADD - MGAT

MGA

STANDARD .100 GRID
HIGH-PERFORMANCE RELAY

MGAD

STANDARD .100 GRID
DIODE SUPPRESSED
HIGH-PERFORMANCE RELAY

QUALIFIED TO
MIL-R-39016/17

i

TERMINAL VIEW
FEATURES

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching

QUALIFIED TO
MIL-R-39016/18

S
R
A2 B2
A B1
Aso—tlgr—o B3

TERMINAL VIEW
FEATURES

m Suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching

MGADD

STANDARD .100 GRID DIODE
SUPPRESSED/PROTECTED
HIGH-PERFORMANCE RELAY

QUALIFIED TO
MIL-R-39016/19

I
X
A2 B2
s
A3o—t|0r—053

TERMINAL VIEW
FEATURES

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching

MGAT

STANDARD .100 GRID DIODE
SUPPRESSED/MOSFET DRIVEN
HIGH-PERFORMANCE RELAY

QUALIFIED TO
MIL-R-28776/6

Sy -
_x &ox
St

A2 B2
Al B1
A30:| OB3

TERMINAL VIEW
FEATURES

m MOSFET driver, zener
& suppression diodes

m Hermetically sealed

m High shock & vibration
ratings

m Mounting pads

m Excellent RF switching

CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
2 Form C (DPDT) LoAD MIN.

CONTACT MATERIAL 1.0 A @ 28 Vdc Resistive 100,000
Stationary: 250 mA @ 115 Vac, 60 Hz & 400 Hz  Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz  Resistive 100,000
(gold plated) 0.2 A@ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable: 0.1 A@ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 pA @ 50 mVdc Low Level 1,000,000
(gold plated) 0.1 A@ 28 Vdc Intermediate Current 50,000

CONTACT RESISTANCE
Before Life: 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life: 200 milliohms max.
(measured @ 1 A @ 28 Vdc)

MECHANICAL LIFE EXPECTANCY
1 million operations

COIL VOLTAGE
510 26.5 Vdc

COIL POWER
660 mW max. @ 25°C

DUTY CYCLE

Continuous " y

PICK-UP VOLTAGE MGA
Approximately 50% of

nominal coil voltage

PICK-UP SENSITIVITY

130 mW max. @ 25°C MGAT

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100

ﬂ 335(851)SQ MAX‘-—
t
280(7.11)
MAX

1

ﬂ 335 (8.51) MAX h ﬁ

280( 1

435 (11.05) MAX ﬁ

[ ]

TERMINALS
C 500 MIN (12.7)
P 187+.010 (4.75 £.25)
(Length excludes mounting pad)

1
/10174002 (0.43) DIA
—| 370(940)SQ MAX [~ =001 8PINS

MGA/MGAD/MGADD ENCLOSURE

« 375(9.40)SQMAX ]
031 003 (0.79) 0%
»‘ ’(— \

GROUND PIN > ;100 }»
(OPTIONAL) ~ 1(254)

MGA/MGAD/MGADD HEADER

1
il

N
|

—i k= 017+.002 (0.43) DIA

~ sEamax -0 9P\NS

MGAT ENCLOSURE

< 375040)MX -
031003 (0.79) {835

A75
(11.94)
MAX

I 1

7w
GROUNDPIN | 12 }’
oPTioNAL @59

MGAT HEADER

Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation



OPERATING GHARACTERISTICS ENVIRONMENTAL GHARACTERISTICS SEMICONDUCTOR CHARACTERISTICS

TIMING

Operate Time:
2.0 ms max.

Release Time:
MGA: 1.5 ms max.
MGAD/MGADD: 4.0 ms max.

(suppression diode, protection/sup-

pression diodes)

MGAT: 4.0 ms max.
(suppression/zener diodes)
CONTACT BOUNCE

1.5 ms max.

DIELECTRIC WITHSTANDING VOLTAGE

Between Open Contacts:
500 Vrms 60 Hz

Between Adjacent Contacts:
500 Vrms 60 Hz

TEMPERATURE RANGE
-65°C to +125°C

WEIGHT

0.09 oz. (2.55 gms)

0.129 oz. (3.45 gms) w/ mounting
pad attached

VIBRATION RESISTANCE
30 G’s, 10 to 3,000 Hz

SHOCK RESISTANCE
75 G’s, 6 £1 ms max.

QPL APPROVAL
MIL-R-39016/17 (JMGA)
MIL-R-39016/18 (JMGAD)
MIL-R-39016/19 (JMGADD)
MIL-R-28776/6 (JMGAT)

DIODE
100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage

ZENER DIODE
20 Vdc +£3 Vdc over temperature
range

MOSFET
0.5 Vdc min. gate turn-off voltage
4.3 Vdc max. gate turn-on voltage

, | | " 014036 1
Between Contacts & Coil: ! ! ]
500 Vrms 60 Hz 014:£003(0.36) 094 (2.39) DIA .
INSULATION RESISTANCE 0.47 (1.19) DIA FZUPLLLSR
10,000 megohms min. @ 500 Vdc N\
1,000 megohms @ 500 Vdc
(coil to case @ +125°C) 256
1T 1 (6.50)
140- 175 DIA e
w (3.56-4.45) w ‘
_ ) 140- 170 DR
(3.56-4.32)
MGA/MGAD/MGADD MGAT
MOUNTING PAD MOUNTING PAD
COIL DATA

NOM. COIL COIL CIRCUIT COIL CIRCUIT PICKUP PICKUP DROP-OUT DROP-OUT NOM. COIL MAX. COIL

COIL RESISTANCE CURRENT CURRENT VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS mA (MAX.) mA (MIN.)  Vde (MAX.) Vdc (MAX.) Vde (MIN.) Vdc (MIN,) (mW) VOLTAGE

(Vdc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C

(Note) (Note) (Note)

MGA/MGAD

5.0 50 n/a n/a 2.7 35 0.22 0.14 500 58 5

6.0 98 n/a n/a 35 45 0.28 0.18 367 8.0 6

9.0 220 n/a n/a 53 6.8 0.54 0.35 368 12.0 9
12.0 390 n/a n/a 7.0 9.0 0.63 0.41 369 16.0 12
18.0 880 n/a n/a 10.5 135 0.91 0.59 368 24.0 18
26.5 1,560 n/a n/a 14.2 18.0 1.37 0.89 450 32.0 26
MGADD

5.0 39 128.2 93.2 3.2 4.0 0.6 0.6 641 5.8 5

6.0 78 78.3 58.3 4.0 5.0 0.7 0.7 462 8.0 6

9.0 220 42.9 33.0 6.3 7.8 0.9 0.8 368 12.0 9
12.0 390 32.8 25.6 8.0 10.0 1.1 09 369 16.0 12
18.0 880 221 175 115 145 1.4 11 368 24.0 18
26.5 1,560 18.5 14.8 15.2 19.0 1.8 1.4 450 32.0 26
MGAT

5.0 39 132.3 96.5 2.9 35 0.23 0.13 641 58 5

6.0 78 83.9 60.3 35 45 0.32 0.18 462 8.0 6

9.0 220 471 33.1 53 6.8 0.48 0.27 368 12.0 9
12.0 390 36.1 24.9 71 9.0 0.65 0.36 369 16.0 12
18.0 880 241 16.1 10.6 135 0.97 0.54 368 24.0 18
26.5 1,560 19.9 12.9 14.2 18.0 1.30 0.72 450 32.0 26

Note: Coil resistance not directly measurable.

SPECIFYING A PART NUMBER EXAMPLE:

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation

Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

TYPE
MGA

DIODES
TERMINALS TRANSISTOR
C D G

GROUND PINS

COILS MOUNTING PADS
-26 W
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MFW-RD -RFK -RFB e

MFW RD-02-03 RFK RFB

1/6 SIZE HIGH TWO, FOUR & SIX POLE HALF SIZE RF COAXIAL FULL SIZE RF COAXIAL
PERFORMANCE RELAY HIGH PERFORMANCE RELAY HIGH PERFORMANCE RELAY HIGH PERFORMANCE RELAY

QUALIFIED TO QUALIFIED TO DESIGNED TO DESIGNED TO
MIL-R-39016/34 MIL-R-5757/1,7 & 8 MIL-R-5757 MIL-R-5757
e ]
i <z
Bt e i ] 1§ L] y
| e & =
=
FEATURES FEATURES FEATURES FEATURES
m Hermetically sealed m Hermetically sealed m Hermetically sealed m Hermetically sealed
m Compact size m Multi-pole m Coaxial cables m Coaxial cables
m Optional terminals & configurations m Optional terminals & m Optional terminals &
mounting options m Optional terminals & mounting options mounting options
m Excellent RF switching mounting options m Optional auxiliary m Optional auxliary

contacts contacts
m Excellent RF switching  m Excellent RF switching

ELECTRICAL ELECTRICAL ELECTRICAL ELECTRICAL
CHARACTERISTICS CHARACTERISTICS CHARACTERISTICS CHARACTERISTICS

CONTACT ARRANGEMENT CONTACT ARRANGEMENT CONTACT ARRANGEMENT CONTACT ARRANGEMENT
2 Form C (DPDT) 02: 2 Form C (DPDT) 2 Form C (DPDT) coaxial 2 Form C (DPDT) coaxial
CONTACT RATINGS RD4: 4 Form C (4PDT) or or
Low level to 2 A @ RD6,03: 6 Form C(6PDT) 1Form C (SPDT) coaxial& 1Form C (SPDT) coaxial&
28 Vdc resistive CONTACT RATINGS 1 Form C (SPDT) 1 Form C (SPDT)
COIL VOLTAGE Low level to 2 A @ auxiliary contacts auxiliary contacts
28 Vdc resistive CONTACT RATINGS
3.510 53 Vdc
NOMINAL COIL POWER COIL VOLTAGE 75 W RF (Switching) CONTAGT RATINGS
450 miW 6 10 26.5 Vdc 200 W RF (Carry) 75 W RF (Switching)

Low level to 2 Amps @ 200 W RF (Carry)
NOMINAL COIL POWER

28 Vdc resistive Low levelto 2 A @
HARACTERISTICS 02: 450 mW 28 Vdc resistive
CGHARACTERISTICS RD4: 2 W COIL VOLTAGE

=
T1
—
X
e
I
T
2~
X
11
W)
-
ad
.
O
i
I
T
O
I
=
I
—
(@)
i
I
i
a
I
-
P

COIL VOLTAGE
TEMPERATURE RD6, 03: 3W 610 26.5 VCDC
65°C 10 +125°C NOMINAL COIL POWER 6t0 26.5 Vdc
ENVIRONMENTAL 1w NOMINAL COIL POWER

SHOCK CHARACTERISTICS TW

TEMPERATURE
VIBRATION o o CHARACTERISTICS ENVIRONMENTAL

-65°C to +125°C CHARACTERISTICS
20 G’s, 10 to 2000 Hz SHOCK TEMPERATURE
QPL APPROVAL 100 G's. 6 ms 65°C to +85°C Tg;:émtuun; o
M39016/34 VIBRATION SHOCK - 0+

20 G's, 10102000 Hz 100 G's, 6ms j'(')‘g’g ]

QPL APPROVAL VIBRATION S, 6ms

RD6: M5757/1 20G s, 10 to 2000 Hz VIB“A.I:ION

RD4: M5757/7 20 G’s, 10 to 2000 Hz

02: M5757/8

Tyco Electronics Corporation www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporaf
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MA -MAD -MADD - MAT

MA MAD MADD MAT

STANDARD T0-5 STANDARD T0-5 STANDARD T0-5 DIODE STANDARD T0-5 DIODE
HIGH-PERFORMANCE RELAY DIODE SUPPRESSED SUPPRESSED/PROTECTED SUPPRESSED/TRANSISTOR DRI-
HIGH-PERFORMANGE RELAY HIGH-PERFORMANCE RELAY VEN HIGH-PERFORMANCE
RELAY

QUALIFIED TO QUALIFIED TO QUALIFIED TO QUALIFIED TO

MIL-R-39016/9 MiL-R-39016/15 MIL-R-39016/20 MIL-R-28776/1

H m 2 X2 E% X1 X2 EE% X1 X2 v ¥ X1

A2 B2 A2 B2 A2 B2 A2( )C—>| )

A1(}>E||:I;<gm MNO» |:gB1 mg] <O MO» EEgm
A3 B3 A3 B3 A3 B3 A3 B3

TERMINAL VIEW TERMINAL VIEW TERMINAL VIEW TERMINAL VIEW
FEATURES FEATURES FEATURES FEATURES
m Hermetically sealed m Suppression diode m Suppression & m Transistor driver &
m High shock & vibration ~ ® Hermetically sealed protection diodes suppression diode
ratings m High shock & vibration — m Hermetically sealed m Hermetically sealed
m Spreader pads ratings m High shock & vibration ~ m High shock & vibration
m Excellent RF switching ~ ® Spreader pads ratings ratings
m Excellent RF switching  m Spreader pads m Spreader pads

m Excellent RF switching  m Excellent RF switching

ELECTRICAL CHARACTERISTICS CONTACT RATINGS

CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
2 Form C (DPDT) LOAD MIN.
CONTACT MATERIAL 1.0A @28 Vdc Resistive 100,000
Stationary: 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
alloy (gold plated) 0.2 A @ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable: 0.1 A@ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 pA @ 50 mVdc Low Level 1,000,000
alloy (gold plated) 0.1A@ 28 Vdc Intermediate Current 50,000
CONTACT RESISTANCE

Before Life: 100 milliohms max. ﬂ 35 851 DAMAX f— —4 370(940) DIAMAX f—

(measured @ 10 mA @ 6 Vdc)
After Life: 200 milliohms max.

031 =.003 079
035(0.89)

(measured @ 1 A @ 28 Vdc) . 2 TRANS\STO %
: BASE
MECHANICAL LIFE EXPECTANCY il CONNECTION
1 million operations | HH i H f (MAT ONLY)
COIL VOLTAGE | i TERMINALS
Il ! W 1.500 MIN (38.1
510 30 Vdc | M| C500 M\N(W(ZJ)) 3° =3 2006508)
I I P .187+.010 (4.75+.25)
COIL POWER ik H H ” (Length excludes mounting pad) ((igF(’JHgIEI)ATg\‘
675 mW max. @ 25°C !|| . UL
DUTY CYCLE ‘ ‘
Continuous I OPT‘ONALP'NS ||~ 017,02 (043 DIA
PICK-UP VOLTAGE i —} 370 (9.40) DIA MAX F
Approximately 50% of ENCLOSURE HEADER

nominal coil voltage

PICK-UP SENSITIVITY
130 mW max. @ 25°C

ol Products y%&%e% oanrwl%sn%or oratloB Owgthyg%le%?rn\)lces\,&owc 9%935&2 % 58% %ngq)/w 7- 5%31%%88‘%%&%“0“ subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation



OPERATING GHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS SEMICONDUCTOR CHARACTERISTICS

TIMING

Operate Time:
2.0 ms max.

Release Time:

MA: 1.5 ms max.
MAD/MADD: 4.0 ms max.
(suppression diode,
suppression/steering diodes)
MAT: 7.5 ms max.

(transistor driven)

CONTACT BOUNCE
1.5 ms max

DIELECTRIC WITHSTANDING VOLTAGE

Between Open Contacts:
500 Vrms 60 Hz

Between Adjacent Contacts:

TEMPERATURE RANGE
-65°C to +125°C
WEIGHT

0.09 oz. (2.55 gms)

0.10 oz. (2.80 gms) with spreader
pad attached

VIBRATION RESISTANCE
30 G’s, 1010 3,000 Hz

SHOCK RESISTANCE
75 G’s, 6 £1 ms max.

QPL APPROVAL
MIL-R-39016/9 (JMA)
MIL-R-39016/15 (JMAD)
MIL-R-39016/20 (JMADD)
MIL-R-28776/1 (JMAT)

DIODE
100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage

TRANSISTOR
0.3 Vdc min. base turn off voltage

6.0 Vdc min. emitter-base
breakdown voltage (BVeso) @ 25°C

80.0 Vdc min. collector-base
breakdown voltage (BVero) @ 25°C
& |c=1OO UA

500 Vrms 60 Hz — — e
I:] 103(262) 156.(3.96) 4 ‘
Between Contacts & Coil: -t - 0142003 (0.36)
500 Vrms 60 Hz A
<370 (9.40) SQ MAX—>| < 395 (10.03) SO MAX > 047 (1.19) DIA
INSULATION RESISTANCE 100(254) [« 150 (381) [«
10,000 megohms min. @ 500 Vdc e @y 0
1,000 megohms @ 500 Vdc 100 (254) | [ | 100059
(coil to case @ +125°C) BB DA A
T + T
,(?7 4 7(?,
@19 “ 1(2[.]56131542)IA
S S2 w
SPREADER & MOUNTING PADS
COIL DATA

NOM. coIL COIL CIRCUIT  COIL CIRCUIT  PICKUP BASETURN  PICKUP BASETURN  DROP-OUT  DROP-OUT  NOM.COIL  MAX. COIL

COIL RESISTANCE CURRENT CURRENT VOLTAGE ONCURRENT  VOLTAGE  ONCURRENT  VOLTAGE VOLTAGE POWER  COIL  DESIG.
VOLTAGE IN OHMS mA (MAX)  mA(VIN)  Vdc (MAX.) mA (MAX)  Vdc (MAX) mA(MAX)  Vdc (MIN)  Vdc (MIN) (mW)  VOLTAGE

(Vdc) =10% @ 25°C @25°C @25° @125° @ 125°C @25°C @-65C @25

(Note 1) (Note 1&2) (Note 1&2) (Note 2) (Note 2) (Note 2) (Note 2)

MA/MAD

5.0 50 n/a n/a 2.7 n/a 3.5 n/a 0.22 0.14 500 5.8 5

6.0 98 n/a n/a 3.5 n/a 4.5 n/a 0.28 0.18 367 8.0 6

9.0 220 n/a n/a 5.3 n/a 6.8 n/a 0.54 0.35 368 12.0 9
12.0 390 n/a n/a 7.0 n/a 9.0 n/a 0.63 0.41 369 16.0 12
18.0 880 n/a n/a 10.5 n/a 13.5 n/a 0.91 0.59 368 24.0 18
26.5 1,560 n/a n/a 14.2 n/a 18.0 n/a 1.37 0.89 450 32.0 26
30.0 2,500 n/a n/a 17.7 n/a 22.0 n/a 1.50 1.00 360 36.0 30
MADD

5.0 39 128.2 93.2 3.2 n/a 4.0 n/a 0.6 0.6 641 5.8 5

6.0 78 78.3 58.3 4.0 n/a 5.0 n/a 0.7 0.7 462 8.0 6

9.0 220 42.9 33.0 6.3 n/a 7.8 n/a 0.9 0.8 368 12.0 9
12.0 390 32.8 25.6 8.0 n/a 10.0 n/a 1.1 0.9 369 16.0 12
18.0 880 221 17.5 11.5 n/a 14.5 n/a 1.4 1.1 368 24.0 18
26.5 1,560 18.5 14.8 15.2 n/a 19.0 n/a 1.8 1.4 450 32.0 26
MAT

5.0 50 1121 82.2 2.7 0.75 3.5 3.00 0.22 0.14 500 5.8 5

6.0 98 69.9 52.9 3.5 0.55 4.5 2.04 0.28 0.18 367 8.0 6

9.0 220 47.4 35.3 5.3 0.36 6.8 1.36 0.54 0.35 368 12.0 9
12.0 390 35.8 26.6 7.0 0.27 9.0 1.08 0.63 0.41 369 16.0 12
18.0 880 24.0 17.9 10.5 0.16 135 0.68 0.91 0.59 368 24.0 18
26.5 1,560 19.8 14.7 14.2 0.13 18.0 0.50 1.37 0.89 450 32.0 26

Note 1: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.
Note 2: Set base current at 3 mA to 15 mA during measurements.

SPECIFYING A PART NUMBER EXAMPLE:

TYPE
MA

DIODES
TERMINALS TRANSISTOR GROUND PINS
C D G

COILS SPREADER/MOUNTING PADS
-26 S

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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LR

LR

MAGNETIC LATCHING FOUR POLE
HALF SIZE HIGH-PERFORMANCE RELAY

DESIGNED TO MIL-R-39016

Y

BLUE BEAD

Sl .455—50 7
¥ = = ¥
130 WZ(iM 10 9{ ); 08
140y 015 060018 OTNO20

TERMINAL VIEW
STANDARD SCHEMATIC Contacts will switch from the indicat-

ed position when either coil is energized with polarity as
shown

FEATURES

m Hermetically sealed
m Up to 2 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting styles
m 4 form C hi-density latching design

LS

LS

MAGNETIC LATCHING HALF SIZE
HIGH-PERFORMANCE RELAY

DESIGNED TO MIL-R-39016/45

,‘

BLUE BEAD
ENERGIZED LAS

BLUE BEAD
1 2
9 :

3 4 B3 A2 )
O/“/QWO -O O F
by Y2
8;) \ 7 T)G 65 O+
B1 Y1

] |

X1
B2

TERMINAL VIEW

MIL-R-39016/45 SCHEMATIC
Contacts will switch from the indicated

STANDARD SCHEMATIC Contacts will
switch from the indicated position
when either coil is energized with
polarity as shown.

FEATURES

m Hermetically sealed
m Up to 2 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting styles
m Latching design

position when either coil is energized
with polarity as shown.

ELECTRICAL CHARACTERISTICS CONTACT RATINGS

CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
LS: 2 Form C (DPDT) LOAD MIN.
LR: 4 Form C (4PDT) 2 A@ 28 Vdc Resistive 100,000
CONTACT MATERIAL 03A@ 115 Vac, 60 Hz & 400 Hz  Resistive 100,000
Stationary: . 0.75 A @ 28 Vdc Inductive (200mH) 100,000
Gold plated hardened silver alloy 01A@ 28 Vdc Intermediate 50,000
Moveable: ' 0.160 A @ 28 Vdc Lamp 100,000
Gold plated hardened silver alloy 30 uA @ 50 mVdc Low Level 1,000,000
CONTACT RESISTANCE

Before Life: 50 milliohms max.
(measured at 10 mA @ 6 Vdc)

After Life: 100 milliohms max. FREQUENCY (MHz)
(measured @ 2 A @ 28 Vdc) 100

RF PERFORMANGE (LS ONLY)

RF LOSSES (dB) VSWR
0.1 1.15:1 38

ISOLATION (dB)

MECHANICAL LIFE EXPECTANCY 500

0.3 1.19:1 31

1 million operations min. 1000

0.6 1.32:1 45

COIL VOLTAGE
5to 48 Vdc

COIL POWER
1.0 watts max.

DUTY CYCLE
Continuous

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage

PICK-UP SENSITIVITY
170 mW

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation



OPERATING CHARACTERISTICS

LR-LS

.030+.003 -.002
< (76+08-09 190 MAX
(4.83)

tycao

Electronics

TIMING
Set-Reset Time: A 030 RAD. N
50 ms max. (.76) BLUE BEAD
CONTACT BOUNCE . ——
2.0 ms max. (LS) 100 @K@;@ %Tzoo 0660066 |
5.0 ms max. (LR) 25 ’L Ldéq%)’ (3.08) o5 K. S0
DIELECTRIC WITHSTANDING VOLTAGE ) @50
Between Open Contacts: o2
500 Vrms 60 Hz (LS) 030-003 002
350 Vrms 60 Hz (LR) (6w (8am B
Between Adjacent Contacts: —— *
1000 Vrms 60 Hz (LS) X —
500 Vrms 60 Hz (LR) . BLUE BEAD B BLUEBEAD .100TYP
Between Contacts and Caoil: N(OXO)[-XO) — Y (Y Jg)
1000 Vims 60 Hz (LS) 000 —— (8355888
500 Vrms 60 Hz (LR) 1 >~ %0 100 REF, |

(2.54) A0l (5.08) (254 ¢ i 100TvP AR
INSULATION RESISTANCE e “ sy @5
10,000 megohms min. @ 500 Vdc (15.24)

ENVIRONMENTAL CHARACTERISTICS LS TERMINALS LR TERMINALS

TEMPERATURE RANGE
-65°C to +125°C

WEIGHT AW BW EW
.46 oz (13 gms) max.

1078 (27.38) T
N 1320 MAX

VIBRATION RESISTANCE — 1R | . R et — .
Standard: 20 G's, 10 to 2,000 Hz Q.?;gmx %%‘4@ a7 ﬂi o
QPL Equiv: 30 G’s, 10 to 2,500 Hz v 120*»007 | v (51) | W
SHOCK RESISTANCE < B10MAX (2057} (3.05:406) [<BI0MAX (205>, [« S10MAX(2057) >

) —5 X
100 G's, 6 +1 ms | |‘410AMAX q \ p iAJE)MAX 4@[ \ i“(‘lgﬂﬁ‘x
QPL EQUIVALENT T~ UgU U (10"41) Ly U 0T (‘L T U T (*‘ : 120 002 T ‘ | T v
MIL-R-39016/45 (LS 125 5010 020 (305 £15) ¢ X
MIL-R-39016 (LR() ) (318 25) 1.320MAX(33.53>—>‘(51> 1232%;23% (5.53%;%

MOUNTING STYLES

STANDARD COIL DATA
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NOM. CoIL PICKUP PICKUP PICKUP PICKUP NOM. COIL MAX. COIL
COIL RESISTANCE VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS Vde (MAX.) Vdc (MAX.) Vdc (MIN.) Vdc (MIN.) (mW) VOLTAGE
(Voc) +10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C
50 45 2.7 3.8 1.6 1.0 556 6.7 5
6.0 63 3.25 4.5 2.0 1.3 571 8.0 6
12.0 254 6.5 9.0 4.0 2.6 567 16.0 12
26.5 1,000 13.0 18.0 8.0 52 702 32.0 24
48.0 3,800 26.0 36.0 16.0 10.4 606 64.0 48
SPECIFYING A PART NUMBER EXAMPLE: TYPE MOUNTINGS CONTACTS COILS TERMINALS
LR BW- 4C- 24 B
LS BW- 2C- 24 B

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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KSR-201 High Performance DC Solid State Relay /

Power Controller for Loads up to 2.5A @ 60Vdc

Product Facts

M Combines isolated load
switching and circuit
protection capabilities.

M Fast acting bounce-free
switching

M Carries full rated load
(2.5A) without heat sinking
to 90°C.

M Low output on-resistance
and voltage drop.

H Meets surge requirement of
MIL-STD-1275 and MIL-
STD-740A.

M Nuclear tolerance tested.

Functional Block Diagram

This controller features state
of the art photo-voltaic
optical input/output isolation
and power MOSFET output
switching technology for
reliable control of DC loads
up to 2.5 amps up to 90°C
ambient. Temperature
compensated output current
monitoring and trip circuitry

provide overload/short
circuit protection while
providing inrush current
handling capability for lamp,
motor, and inductive loads.
The output MOSFET chip is
rated at 100V to withstand
the abnormal power surge
requirements of MIL-STD-
1275 and MIL-STD-740A for

28Vdc systems. Thick film
hybrid construction is
employed in a low profile,
hermetically sealed package
that is designed and
screened to applicable
requirements of MIL-PRF-
28750D, Y level.

@_

CONTROL

NC

9

N

RTN

LINE

FLOATING

POWER
SUPPLY

REF

—e
TIMING T
&SIGL !
COND.
DETECTION

(see notes 4 and 5)
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Environmental Characteristics

KSR-201 DC Solid State Relay / Power Controller (Continued)

Electrical Specifications (-55°C to +105°C unless otherwise specified)

Ambient Temperature Range:
Operating: -55°C to +105°C.
Storage: -55°C to +125°C.

Vibration Resistance:

Input

Control voltage range (Vcc)

3.8 -32Vdc (Notes 1 & 2, Figures 1 & 2)

Control current (max.) @ 5Vdc

15mAdc (Notes 1 & 2, Figures 1 & 2)

20 G's, 10-2,000 Hz. Must turn-on voltage 2.4Vdc
Shock Resistance: Must turn-off voltage 1.5Vdc
1,500 G’s, 0.5 ms pulse. Reverse voltage protection -7Vdc
Constant Acceleration Resistance 1/0
(SYSO%XE:’)S: Dielectric Strength (min.) 500V rms
’ ‘ Insulation Resistance (min.) @ 500Vdc 108 ohms
Output
Continuous load current (max.) 2.5Adc (Figure 4)
Mechanical Characteristics Continuous load voltage (max.) 60Vdc
Weight (max.): Transient blocking voltage (max.) 80Vdc (Note 2)
35 0z. (10 grams) On resistance (max.) @ I|_= 100mA, 25°C 0.14 ohm
yaas‘:':ao':o RS, nicke pated Output voltage drop (max.) 0.42Vdc
' Leakage current (max.) @ V = 32Vdc 40pAdc

Pins: Copper cored Alloy 52, gold
plated

Turn-on time (max.)

1.8 ms (Note 3, Figure 5)

Turn-off time (max.)

1.1 ms (Figure 5)

Electrical system spike

600Vdc (Note 8)

Junction temperature (max.) 125°C
Thermal resistance (max.), junction to ambient 35°C/W
Thermal resistance (max.), junction to case 15°C/W
Inrush current, 75ms, no trip 10Adc (Figure 3)
Inrush current, 100ms, must trip 22Adc (Figure 3)
Inrush current, 200ms, no trip 4.5Adc (Figure 3)
Inrush current, 200ms, must trip 10Adc (Figure 3)
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KSR-201 DC Solid State Relay / Power Controller (Continued)

Figure 1 - Input Current vs. Input Voltage

Figure 2 - Series Resistance vs. Vcc Input Voltage (Note 1)
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Figure 3 - Overload Trip Curve
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Figure 4 - Thermal Derating
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KSR-201 DC Solid State Relay / Power Controller (Continued)

Figure 5 - Turn-On and Turn-0ff Timing

HIGH
PIN 4 REF
T0 1 — - Low
| |
| OFF
PIN8TO 6 | 90%
| | ‘1% ON

Figure 6 - Outline Dimensions

TOLERANCES:
8 +0.010 (0.25mm) FOR 2 PLACE DECIMALS;
+0.005 (0.13mm) FOR 3 PLACE DECIMALS;

S
@/ . Y y UNLESS OTHERWISE NOTED.
0.300 |- 10.256 MAX.
(7.62) (6.5)
Notes

1.For control voltages >6.0 Vdc, a series resistor is recommended. See Fig. 2 for value. The control voltage is the voltage across the input terminals (pin 1 referenced
to pin 4). Transition of the control voltage should be <1.0 msec and should be of a “bounce free” nature.

2.Tested to the requirements of MIL-STD-1275. For transients >80 Vdc, the power controller will be protected and will pass the current resulting from the transient on
to the load. The magnitude of the current is a function of the clamping voltage of the power controller and the source impedance of the transient. The clamping
voltage of the power controller is 100 Vdc +5% with a temperature coefficient of 0.1%/°C.

3.Timing measurements taken with a resistive load, at Vg|ag = 5.5 Vdc and measured between the 10% and 90% points.

4.The output of the Solid State Power Controller is floating, thereby allowing the load to be connected to the high or low side of the switch. The switch is capable of
sinking or sourcing the load current. Reversing the polarity of the line voltage may cause permanent damage.

5.Inductive loads must be diode suppressed. When switching into a shorted condition, series inductance must be <50 millihenries. Input repetition rate not to exceed
10 Hz when switching into a shorted condition.

6.To reset power controller after a shorted or overload condition has occurred, remove the short circuit or overload condition; then remove and reapply the control
voltage after a minimum 50 ms reset time.

7.The rated input voltage for functional tests shall be 5.0 Vdc. This includes tests for on-resistance, output voltage drop, timing, short circuit and overload protection.
8.Electrical system spike per MIL-PRF-28750, 10 ms

0.100 000 0240 MAX. 0.500 MAX.
@54 (254) (6.0) = (127)
— 4 r )
—1 @@ —— O g
0104 | 1 7 00300f | T
(2.51) (0.75) o Jé
0.792 = o _ 1.000 MAX.
(20.11) soc | (254
502
SCm
> (v}
£ —
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JPS10 Series High Performance Solid State Relays

Electronics

Product Facts

M Qualified to Mil-R-28750C
(Mil p/n M28750/10-001Y
and M28750/10-002Y).

M Optically coupled all solid
state relay.

M TTL compatible input.

M Zero voltage turn-on for low
EMI.

M Custom power package.

AC solid state relay for loads up to 25A @ 250Vrms

The JPS10 series solid state
relay is designed for AC
power switching up to 25
amps at 250Vrms. The
circuit employs back-to-
back photo SCRs with zero
voltage turn-on for reliable
switching of resistive or

reactive loads. TTL
compatible input circuitry is
optically isolated to
1,500Vrms from the AC
load circuit. The relay is
offered in two versions: the
JPS10-1Y with a maximum
zero voltage turn-on

window of 15 volts
(preferred version for
resistive loads), and the
JPS10-2Y with a maximum
window of 40 volts
(preferred version for
reactive loads).

Cll Part Number

Military Part Number

Zero Crossing Window

JPS10-1Y
JPS10-2Y

M28750/10-001Y
M28750/10-002Y

15V pk max.
40 V pk max.

Circuit Diagram

Outline Drawing

Terminal View

+ DCControl —

Source
1 2
_q]) (ID_

3® <H>4

AC Power

© 2004 by Tyco Electronics Corporation. All Rights Reserved.

Cll and TYCO are trademarks.

245 +.025 2 PLS —» CONTRASTING —> [« 172 (4.37) -3 PLS
(6.22 = .63) BEAD IS F%Eé#vgv['m @17]
1] +INPUTTERMINAL ||
| < 7
b1 .040 =002 DIA. mﬂ—% t
(1.02 = .05) &{D 2 1.99
2.21611|\gxx_ 080 002 DIA. o) (50.5) 205
. 203 .05)
COPPER @ QP 521
R CORED WIRE
[ [ (1[4 E

505 £025 2 PLS a‘
(12.83 = .63)

TOLERANCE: +.010 (.25)
UNLESS OTHERWISE NOTED

TERMINAL NUMBERS SHOWN
ARE FOR REFERENCE ONLY,
AND DO NOT APPEAR ON RELAY.

AL

1.845 MAX.
(46.86)

L | | !

4 (2802.86) ‘*

e 1.57 MAX. —»|
(39.9)

1.30 MAX.
(33.0)
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JPS10 Series High Performance Solid State Relays

Electronics

Environmental Characteristics

AC solid state relay for loads up to 25A @ 250Vrms (Continued)

Electrical Specifications (-55°C to +105°C unless otherwise specified)

Ambient Temperature Range:
Operating: -55°C to +110°C.
Storage: -55°C to +125°C.
Vibration Resistance:

30G’s, 10-3,000 Hz.

Shock Resistance:

1,500 G’s, 0.5 ms pulse.

Constant Acceleration Resistance
(Y1 axis):

5,000 G’s.

Mechanical Characteristics

Input

Input supply voltage range (Vcc) 4 -32 Vdc
Input current (max.) 16mAdc
Must turn-on voltage 4Vdc
Must turn-off voltage 1vdc
Reverse voltage protection -32Vdc

1/0

Dielectric strength (min.)

1,500Vrms/60 Hz.

Insulation resistance (min.) @ 500Vdc

109 ohms

Capacitance (max.)

20pF

Output

Output current rating (max.)

25Arms (Fig. 2, Note 1)

Weight (max.):

6 0z. (170 grams)

Materials:

Case: Aluminum, hot tin dipped
Terminals: Copper cored wire, gold
plated.

Notes

Surge current (max.)

80A pk (Fig. 1, Note 2)

Continuous load voltage (max.) 250Vrms
Transient blocking voltage (max.) 500V pk
Frequency range 45 - 440 Hz.
Output voltage drop (max.) @ 25A load current 1.5Vrms
Off-state leakage current (max.) @ 220Vrms/400 Hz. 10mArms
Turn-on time (max.) 1/2 cycle
Turn-off time (max.) 1 cycle
Off-state dv/dt (min.), with snubber 200V /ps (Note 3)
Zero voltage turn-on window (max.), JPS10-1Y 15V pk
Zero voltage turn-on window (max.), JPS10-2Y 40V pk
Waveform distortion (max.) 4Vrms
Output chip junction temperature (max.) 125°C (Note 4)
Thermal resistance (max.), junction to ambient 6.8°C/W
Thermal resistance (max.), junction to case 1.2°C/W

1. Operation at elevated load currents up to 25 amps is dependent on the use of suitable heatsink to maintain case temperature per Fig. 2.

2. Heating of output chips during and after a surge may cause loss of output blocking capability until junction temperature falls below maximum rating.

3. Internal snubber network is provided across output chips.

4. Case temperature measurement point is center of mounting surface.

Figure 1 - Peak Surge Current vs. Surge Current Duration

Figure 2 - Load Current vs. Temperature
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e HM-HMD-HS-HSD

HM-HS HMD-HSD

STANDARD e SENSITIVE T0-5 STANDARD e SENSITIVE T0-5
COMMERCIAL RELAY DIODE SUPPRESSED
COMMERCIAL RELAY

— I
st iy

Y- S

IIL TERMINAL VIEW TERMINAL VIEW

|
iy FEATURES FEATURES
m Hermetically sealed m Suppression Diode
m Spreader Pads m Hermetically sealed
m Excellent RF switching m Spreader Pads

m Excellent RF switching

ELECTRICAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS < 370 (9.40)DIA MAX >
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O
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CONTACT ARRANGEMENT COIL VOLTAGE 031 = 003
2 Form C (DPDT) 5 to 30 Vdc (HM/HMD) (079) j T 035+ 010
CONTACT MATERIAL 5 to 48 Vdc (HS/HSD) (0.89)
Stationary: COIL POWER
Gold/platinum/palladium/silver alloy ~ HM/HMD:
(gold plated) 675 mW max. @ 25°C @
Moveable: HS/HSD:
Gold/platinum/palladium/silver alloy 565 mW max. @ 25°C
(gold plated) DUTY CYCLE @ | ©
CONTACT RESISTANCE Continuous 364 3 e
o miliohms max PICK-UP VOLTAGE GROUND PIN
- Approximately 70% of (OPTIONAL)
(meaSL.Jred @ 10 mA @ 6 Vdc) nominal coil voltage HEADER
After Life: PICK-UP SENSITIVITY
200 milliohms max. HM/HMD:
(measured @ 1 A @ 28 Vdc) 180 mW max. @ 25°C
MECHANICAL LIFE EXPECTANCY HS/HSD:
1 million operations 90 mW max. @ 25°C
CONTACT RATINGS
CONTACT TYPE OPERATIONS
LOAD MIN.

1.0 A @ 28 Vdc Resistive 100,000
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @28 Vdc Inductive (0.32 Henry) 100,000
0.1A@28Vdc Lamp 100,000

30 uA @ 50 mVdc Low Level 1,000,000

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation




HM*HMD - HS* HSD

OPERATING CHARACTERISTICS STANDARD COIL DATA

TIMING NOM. COIL PICKUP NOM. COIL MAX. CoIL
i . COoIL RESISTANCE VOLTAGE POWER COIL DESIG.
S,F\)/le/rHa&ﬁ gl.ﬁzleo VOLTAGE IN OHMS Vdc (MAX.) (mW) VOLTAGE
HSHSD: 6.0 mrgsmrgix- (Vdc) £20% @ 25°C @ 25°C @ 25°C
Rel 'T,' _ ' HM/HMD 5.0 50 3.6 500 5.8 5
Hiﬂ?%sg m'g”ren-ax 6.0 98 4.2 367 8.0 6
HS: 3.0 ms max. 9.0 220 6.5 368 12.0 9
HVD: 6.0 ms max. 12.0 390 8.4 369 16.0 12
(suppression diode) 18.0 880 13.0 368 24.0 18
HSD: 7.5 ms max. 26.5 1,560 17.0 450 32.0 26
(suppression diode) 30.0 2,500 22.0 360 36.0 30
IéIEIt.EGTHIG ngHST[&NDIItIG VtOI.TAGE HS/HSD 5.0 100 35 250 75 5
etween Upen Lontacts: 6.0 200 45 180 10.0 6
350 Vrms 60 Hz 9.0 400 6.8 203 15.0 9
Between Adjacent Contacts: 12.0 850 9.0 169 20.0 12
350 Vrms 60 Hz 18.0 1,600 13.5 203 30.0 18
Between Contacts & Coil: 26.5 3,300 18.0 213 40.0 26
350 Vrms 60 Hz 36.0 6,500 24.0 199 57.0 36

1,000 megohms @ 500 Vdc

ENVIRONMENTAL CHARACTERISTICS
‘ < 335(8.51) DIA MAX >

TEMPERATURE RANGE T

-55°C to +85°C 35507
WEIGHT 275 (6.99) MAX
HIM/HMD: W

0.09 oz. (2.55 gms) |

< .335(8.51) DIAMAX >

)
\

0.099 oz. (2.80 gms) w/ spreader pad it :

HS/HSD:

0.12 0z. (3.40 gms) UL TERMINAL UL

0.129 oz. (3.45 gms) w/ spreader pad M (Leng?hYeiglmjlys(r:wgﬁr?iﬂg ” o

VIBRATION RESISTANCE i :

10 G's, 10 to 500 Hz .

SHOCK RESISTANCE / ) /

30 G's, 6 1 ms GROUND PIN (OPTIONAL) L GROUND PIN (OPTIONAL) e
SEMICONDUCTOR CHARACTERISTICS 0”370((223; E\M:MAX m;mﬁifﬁ?fwx

DIODE HM/HMD ENCLOSURE HS/HSD ENCLOSURE

100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage

v i v |
N I — —
I:I 103(262) 156,(396) 0 ‘
x 014,003 (0.36)
0
<—370(9.40) SQ MAX—> <~ 395 (10.03) SQ MAX —> 0.47 (1.19) DIA
100 (254) fe—>] 150 (381) fe—>
(—O—O—0— ‘¢
| 100 (2.54)
—D—+—O— |—5—
— f
Ll
—O—0—0— l«— 140175 DIA
N (356—4.45)
1 3
SPREADER AND MOUNTING PADS
SPECIFYING A PART NUMBER EXAMPLE: TYPE DIODES GROUND PIN SPREADER/MOUNTING PADS COILS  TERMINALS

HM D X 3 -26 B

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation

tycao

Electronics

—
O
O
(@)
O
=
=
i
xJ
o
I
o
—~
—
-
_—
P
—
-
I
-
xJ
i
-
I
-
P




tyco

Electronics

P
>—
<C
]
L
o—
LL
-
—
<
=
o—
O
LL
o
LL|
ol
1
=
i
LL
™~
)
LL
—
<
i -

HFW = HFWAA - HFWSA - HMB* HMS

HFW-HFWAAHFW5A

STANDARD HALF SIZE
HIGH-PERFORMANCE RELAY

Jﬁ_ -

ARAAE

BLUE BEAD

819 A2 X1 A3
(+)
BSM B2 (‘B Al

TERMINAL VIEW
FEATURES

m Hermetically sealed
m Up to 5 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting styles
m Excellent RF switching

CONTACT ARRANGEMENT
2 Form C (DPDT)

CONTACT MATERIAL
Stationary:
Hardened silver alloy

Moveable:
Gold plated hardened silver alloy

CONTACT RESISTANCE

Before Life: 50 milliohms max.
(measured at 10 mA @ 6 Vdc)

After Life: 100 milliohms max.
(measured @ 2 A @ 28 Vdc)

MECHANICAL LIFE EXPECTANCY
50 million operations
COIL VOLTAGE

510 48 Vdc

COIL POWER

1.4 watts max. @ 25°C

DUTY CYCLE
Continuous

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage

PICK-UP SENSITIVITY@25°C
145 to 260 mW (HFW)
325 mW (HMB)

100 to 125 mW (HMS)

ELECTRICAL CHARACTERISTICS

HMB

BIFILAR HALF SIZE
HIGH-PERFORMANCE RELAY

HMS

SENSITIVE HALF SIZE
HIGH-PERFORMANGE RELAY

QUALIFIED TO MIL-R-39016/6 QUALIFIED TO MIL-R-39016/22 QUALIFIED TO MIL-R-39016/44

\lﬁ_ -

ARRAE

wonn
BLUE BEAD BLUE BEAD

NQ g x>‘i+)838 819 RO Mg O

138 o nd B1d ﬁ BSMBZ e)A1
TERMINAL VIEW

TERMINAL VIEW

FEATURES FEATURES

m Hermetically sealed
m Up to 2 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting styles
m Excellent RF switching

m Hermetically sealed
m Up to 2 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting styles
m Excellent RF switching

CONTACT RATINGS

CONTACT TYPE OPERATIONS
LOAD MIN.

HFW,HMB,HMS 2A @28 Vdc Resistive 100,000
HFW4A 4 A@28Vdc Resistive 100,000
HFW5A 5A @28 Vdc Resistive 100,000
0.75 A @ 28 Vdc Inductive (200mH) 100,000
0.1 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.3 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.1 A@ 28 Vdc Intermediate 50,000
0.160 A@ 28 Vdc Lamp 100,000
30 yA @ 50 mVdc Low Level 1,000,000

RF PERFORMANCE

FREQUENCY (MHz) RF LOSSES (dB) VSWR ISOLATION (dB)
100 0.1 1.17:1 40
500 0.3 1.19:1 28
1000 0.4 1.19:1 23

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation



HFEW = HFWAA - HFWSA - HMB* HMS

41[?MAX
OPERATING CHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS ¢ H (1041)
TIMING TEMPERATURE RANGE 01 [ $TOMAX 2057
Operate Time: 4.0 ms max. (HFW) -65°C to +125°C M\ 2
5.0 ms max. (HMB) WEIGHT z(qgmx
6.0 ms max. (HMS) — 0
Release Time: 4.0 ms max. (HFW) 0.46 oz. (13 gms max.) ¢
5.0 ms max.(HMB/HMS)  viRATION RESISTANCE 1078 2739)
HFW/HMB/HMS: <
CONTACT BOUNCE
50 ms max Standard: 20 G's, 10 to 2,000 Hz h1 Akl
' ' HFW/HMB: —4 @l I@ oM
DIELECTRIC WITHSTANDING VOLTAGE QPL: 30 G's,10 to 3,000 Hz (1641
Between Open Contacts: HMS: (;20% % ——
500 Vrms 60 Hz QPL: 20 G’s, 10 to 2,500 Hz 30 : F ‘ ™ 7
Between Adjacent Contacts: SHOCK RESISTANGE ¢ .:ﬂ i Il:.i o
1000 Vrms 60 Hz Ty

Between Contacts & Coil:
1000 Vrms 60 Hz

INSULATION RESISTANCE
10,000 megohms min. @ 500 Vdc

100 G’s, 6 +1 ms
50 G’s, 11 +1 ms (HMS)

QPL APPROVAL
MIL-R-39016/6 (HFW)
MIL-R-39016/22 (HMB)

125 010 e %210
s 1,320 MAX (3353—>1(51)

1320 MAX
@ 53 —

tyca

Electronics

MIL-R-39016/44 (HMS) l I 411(())!‘\/1IAX

rfSWO MAX (20. 57

 BLUEBERD 12
030 +008 006 030 +008 006

(76+.003-002) @ p &) (.76.+003-002)
@ XD - N =
200
L{B%» (5.08) 1‘(‘3[3?6* 508
030 RAD 190 MAX 600 157 +020 600
(4.83) (475 £51)

(15.24) (15.24)
TERMINALS

STANDARD COIL DATA

Q BLUE BEAD X
e l@i e
1
@ @ @ @ T ;,200 %02
5205 250 010
1 062 26 97 25)
1.078 (2

MOUNTING STYLES
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NOM. coIL PICKUP PICKUP  DROP-OUT  DROP-OUT  NOM.COIL  MAX.  COIL
coIL RESISTANCE ~ VOLTAGE  VOLTAGE  VOLTAGE  VOLTAGE POWER COL  DESIG.
VOLTAGE INOHMS  Vdc (MAX)  Vdc (MIN)  Vdc (MIN)  Vdc (MIN.) (mW)  VOLTAGE
(Vdc) £10% @ 25°C @ 25°C @125° @ 25°C @ -65°C @ 25°%
HFW/HFW4A/HFW5A 5.0 27 2.7 3.8 0.29 0.21 926 6.0 L
6.0 40 3.2 4.5 0.35 0.25 900 7.5 F
12.0 160 6.4 9.0 0.7 0.5 900 15.0 G
26.5 700 13.5 18.0 1.5 1.0 1003 32.0 K
HMB 6.0 40 3.6 4.8 0.35 0.25 900 7.5 F
12.0 160 7.2 9.6 0.7 0.5 900 15.0 G
26.5 700 15.0 20.0 1.5 1.0 1003 32.0 K
HMS 5.0 47 2.2 3.2 0.21 0.12 532 7.0 S001
6.0 75 2.75 4.0 0.27 0.17 480 9.0 S002
12.0 310 5.6 8.0 0.55 0.35 465 20.0 S003
26.5 1,030 11.4 16.5 1.1 0.7 682 35.0 S004
30.0 1,620 14.3 21.0 14 0.9 556 44.0 S005
36.0 2,640 18.0 26.0 1.8 1.1 491 56.0 S006
OTHER 6-8 60 3.5 4.85 0.35 0.22 817 9.0 A
(avail. for 12-15 320 6.8 9.42 0.68 0.44 570 21.0 B
HFW/HFWA4A 18.0 520 9.5 13.16 0.95 0.62 623 27.0 J
relays only) 26.5-32 1,250 14.0 19.4 1.5 0.98 684 42.0 D
40.0 2,700 21.3 29.5 2.1 1.37 593 61.0 H
48.0 3,500 25.5 35.3 2.5 1.63 658 70.0 E
SPECIFYING A PART NUMBER EXAMPLE: TYPE  TERMINALS MOUNTINGS coiLs FEATURES
HFW 12 30 K 00 (n/a HMS)

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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HFC

COMMERCIAL/INDUSTRIAL
HALF SIZE RELAY

\]ﬁ_ -
ARRAE

BLUE BEAD

Nl

TERMINAL VIEW
FEATURES
m Hermetically sealed
m Up to 5 amps switching
m Economical configuration
m Optional terminals
& mounting styles
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MOUNTING STYLES
SPECIFYING A PART NUMBER EXAMPLE: TYPE

HFC

HFC

ELECTRICAL CHARACTERISTICS OPERATING GHARACTERISTICS

CONTACT ARRANGEMENT
2 Form C (DPDT)

CONTACT MATERIAL
Stationary:
Bifurcated hardened silver alloy

Moveable:

Gold plated hardened alloy
CONTACT RESISTANCE

Before Life: 50 milliohms max.
(measured at 10 mA @ 6 Vdc)

After Life: 100 milliohms max.
(measured @ 2 A @ 28 Vdc)
MECHANICAL LIFE EXPECTANCY

10 million operations

COIL VOLTAGE
510 26.5 Vdc

COIL POWER
1.4 watts max.@25°C

DUTY CYCLE
Continuous

PICK-UP VOLTAGE
Approximately 60% of
nominal coil voltage

PICK-UP SENSITIVITY
360 mW

TIMING
Operate Time:
6.0 ms max.

Release Time:

6.0 ms max.

DIELECTRIC WITHSTANDING VOLTAGE
Between Open Contacts:
350 Vrms 60 Hz

Between Adjacent Contacts:
500 Vrms 60 Hz

Between Contacts and Coil:
500 Vrms 60 Hz

INSULATION RESISTANCE
1,000 megohms min @ 500 Vdc

ENVIRONMENTAL CHARACTERISTICS

TEMPERATURE RANGE
-55°C to +85°C

WEIGHT

0.46 oz. (13 gms) max.
VIBRATION RESISTANCE

10 G’s, 10 to 500 Hz

SHOCK RESISTANCE
30 G’s, 6 £1 ms

CONTACT RATINGS

CONTACT TYPE OPERATIONS
LOAD MIN.
2A@28Vdc Resistive 100,000
HFC4A 4 A @ 28 Vdc Resistive 100,000
HFC5A 5 A @ 28 Vdc Resistive 100,000
0.75 A @ 28 Vdc Inductive (200 mH) 100,000
0.3 A @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000

STANDARD COIL DATA

NOM. COIL coIL PICKUP PICKUP  NOM.COIL  MAX. coIL
VOLTAGE  RESISTANCE  VOLTAGE VOLTAGE  POWER coIL DESIG.
(Vdc) IN OHMS Vdc (MAX.)  Vdc (MAX.) (W)  VOLTAGE
+20% @ 25°C @ 25°C @ 85°C @ 25°C
50 27 3.0 3.7 92 6.0 L
6.0 40 3.6 45 90 75 F
12.0 160 7.2 8.9 90 150 G
26.5 700 16.0 19.7 100 320 K
¢ BLUE BEAD 12 ¢ BLUE BEAD
nE U eeees A ooeos
ch<ll=XS) T v @ @\@ @ -5
@ & & Zzo | a0, [* 2 @09 1001 00 5283
(10.16 A 1016
W o L s L
' (1624) TERMINALS o (1529
TERMINALS MOUNTINGS COILS FEATURES
12 30 K 00

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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HC-HCD-HGS-HGSD

HC-HCS

STANDARD e SENSITIVE
.100 GRID COMMERCIAL RELAY

HCD-HCSD

STANDARD e SENSITIVE
.100 GRID DIODE SUPPRESSED
COMMERCIAL RELAY

TERMINAL VIEW

TERMINAL VIEW

FEATURES FEATURES

m Mounting Pads m Hermetically sealed
m Excellent RF switching m Mounting Pads

m Excellent RF switching

ELECTRICAL CHARACTERISTICS ELECTRICAL CHARACTERISTICS | l |

CONTACT ARRANGEMENT COIL VOLTAGE 014(039)
2 Form C (DPDT) 5 to 26.5 Vdc (HC/HCD)

CONTACT MATERIAL 51048 Vdc (HCSHCSD) 047 1.19) D
Stationary: COIL POWER

Gold/platinum/palladium/silver alloy ~ HC/HCD:

(gold plated) 660 mW max. @ 25°C

Moveable: HCS/HCSD:

Gold/platinum/palladiumysilver alloy 565 mW max. @ 25°C

(gold plated) DUTY CYCLE

CONTACT RESISTANCE Continuous

Before Life: PICK-UP VOLTAGE

100 milliohms max.

Approximately 70% of

140-175DIA

(measured @ 10 mA @ 6 Vdc) nominal coil voltage T (356-445)
After Life: PICK-UP SENSITIVITY
200 milliohms max. HC/HCD: MOUNTING PAD
(measured @ 1 A @ 28 Vdc) 180 mW max. @ 25°C
MECHANICAL LIFE EXPECTANCY HCS/HCSD:
1 million operations 0N W\ oy @) D50 <~— 375 (953) SQ MAX—>
OPERATING CHARACTERISTICS 031 003 (079) 035 010
o 0.98
CONTACT RATINGS ‘n* o
CONTACT TYPE OPERATIONS 1 | Y !
LOAD MIN, v
100
1.0A @28 Vdc Resistive 100,000 (254)
250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (Case not grounded) 100,000 A
100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
0.2A @28 Vdc Inductive (0.32 Henry) 100,000
0.1A@28Vdc Lamp 100,000
30 yA @ 50 mVdc Low Level 1,000,000 GROUNDPIN - 100 %
(OPTIONAL) | (254)

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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HC -HCD -HGS -RCSD -

TIMING STANDARD COIL DATA

Operate Time: NOM, CoIL PICKUP NOM. COIL MAX. coIL
HC/HCD: 4.0 ms max. 0(:olLG nmgmuge VOLTAGE POWER ocouG DESIG.
- VOLTAGE IN OHM Vdc (MAX.) (mW) VOLTAGE
HCS/ HCS_D‘ 6.0 ms max. (Vdc) +20% @ 25°C @ 25°C @ 25°
Release Time: HC/HCD 50 64 38 391 58 5
HC: 3.0 ms max.
HCS: 3.0 ms max. 6.0 98 4.9 367 8.0 6
HCD: 6.0 ms max. 9.0 220 7.0 368 12.0 9
(suppression diode) 12.0 400 9.0 360 16.0 12
HCSD: 7.5 ms max. 18.0 880 14.0 368 24.0 18
(suppression diode) 26.5 1,600 18.0 439 32.0 26
DIELECTRIC WITHSTANDING VOLTAGE HCS/HCSD 5.0 100 35 050 75 5
Egéwver‘fgs%%eﬂzcomaot& 6.0 200 45 180 10.0 6
] 9.0 400 6.8 203 15.0 9
Between Adjacent Contacts: 12.0 800 9.0 180 20.0 12
350 Vrms 60 Hz 180 1,600 135 203 30.0 18
Between Contacts & Coil: 26.5 3,200 18.0 219 40.0 26
350 Vrms 60 Hz 36.0 6,500 24.0 199 57.0 36
INSULATION RESISTANCE 48.0 11,000 32.0 209 75.0 48

1,000 megohms @ 500 Vdc

ENVIRONMENTAL GHARACTERISTICS

‘ <335 (8.51) DIA MAX »‘
TEMPERATURE RANGE

—
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)
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xJ
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i
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-55°C to + 85°C ‘« 335(851) DIA MAX»‘ T
WEIGHT T
HC/HCD: 385(9.78)
0.09 oz. (2.55 gms) .280’\/(&)1(1) MAX
HCS/HCSD:
0.15 0z. (4.30 gms)
[ T ] [ I ]
VIBRATION RESISTANCE
10 G's, 10 to 500 Hz
SHOCK RESISTANCE TERMINAL
30 G’s. 6 +1 ms M f M B.750 MIN (19.05) M v M
' (Length excludes mounting pad)
SEMICONDUCTOR CHARACTERISTICS
DIODE U o U U U
100 Vdc peak inverse voltage (PIV) / /
1.0 Vdc max. transient voltage GROUND PIN (OPTIONAL) 4 L GROUND PIN (OPTIONAL) J L
017+ (0.43) DIA 01792 (0.43) DIA
< 375(953) DIA MAX —> < 375(9.53) DIA MAX—>
HC/HCD HCS/HCSD

ENCLOSURE ENCLOSURE

SPECIFYING A PART NUMBER EXAMPLE: TYPE DIODES GROUND PIN MOUNTING PADS COILS TERMINALS

HC D X 3 -26 B

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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FW - FWSA - SF - SFOA

FW - FW5A SE- SF5A

TWO POLE FULL SIZE
CRYSTAL CAN RELAY

FW QUALIFIED TO MIL-R-5757/10

FEATURES
m Hermetically sealed
m Up to 5 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting options
m Excellent RF switching

.030+.003 —.002

>I<=(0.76+.08 -0§
E@[%:@“L
F T
210
(76) (5.33) MAX
] BLUE BEAD
Gl X
888 i

> <—.200

o 6
600
(15.24)

187020 .030+.003 —.002

(4.75+51) (0.76+.08 -.09
- A—

A
2 BLUE

629
SICICIS) by

N 200
| A0 (5.08)
>| (io1g) <

600

(15.247>

.030+.003 —.002
(0.76+.08 —0§

1 030 RAD.

¢

Y
3.000:+000
(762079 § § @ p
—

3 BLUE
gik:
000®)+

> 200
t 400 r(iog)
’\ (10.16)[<
600 |

(15.24)

TERMINALS

CONTACT ARRANGEMENT
2 Form C

CONTACT MATERIAL
Stationary:
Bifurcated hardened silver alloy

Moveable:
Gold plated hardened silver alloy

CONTACT RESISTANCE
Before Life:50 milliohms max.
(measured @ 10 mA @ 6 Vdc)

After Life:100 Milliohms max.
(measured @ 2 mA @ 28 Vdc)

MECHANICAL LIFE EXPECTANCY
50 million operations

COIL VOLTAGE
1.8 Vdc to 110 Vdc

COIL POWER
1.5 watts max. @ 25° C

DUTY CYCLE
Continuous

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage

PICK-UP SENSITIVITY
250 mW (FW)
40 mW (SF)

80 mW (SF 5A)

RF PERFORMANGE (FW ONLY)

FREQUENCY RFLOSSES VSWR  ISOLATION
(MHz) (dB) (dB)
100 0.1 1.17:1 40
250 0.2 1.18:1 33
500 0.3 1.19:1 28
750 04 1.19:1 25

1,000 0.4 1.19:1 23

TIMING

Operate Time:
15 ms max. (SF)
5 ms (FW)

6 ms max. (MIL-R-5757/10)

Release Time:
10 ms max. (SF)
5 ms max. (FW)

6 ms max. (MIL-R-5757/10)

Contact Bounce:
2 MSs max.

DIELECTRIC WITHSTANDING VOLTAGE
Between Open Contacts:

500 Vrms, 60 Hz

Between Adjacent Contacts:

1,000 Vrms, 60 Hz

Between Contacts and Coil:

1,000 Vrms, 60 Hz
INSULATION RESISTANCE

10,000 Megohms @ 500 Vdc

ENVIRONMENTAL GHARACTERISTICS

TEMPERATURE RANGE
-65° to +125°C

WEIGHT

0.6 0z. max. ( FW)

0.7 oz. max. (SF 6)

1.1 0z. max. (SF/SF 5A)

STANDARD VIBRATION RESISTANCE
20 G’s, 10 to 2000 Hz (FW)
15 G’s, 10 to 2000 Hz (SF)
QPL: 20 G’s, 10 to 2000 Hz

SHOCK RESISTANCE
100 G's, 6 1 ms

QPL APPROVAL

MIL-R-5757/10 (FW only)

QPL EQUIVALENT
MIL-R-5757/13 (SFonly)

CONTACT RATINGS

CONTACT TYPE OPERATIONS
LOAD MIN.

5A @ 28 Vdc (FW5A/SF5A) Resistive 100,000
3 A @ 28 Vdc (FW) Resistive 100,000
2 A @ 28 Vdc (SF) Resistive 100,000
1A @ 115 Vac, 60 Hz & 400 Hz (FW)  Resistive 100,000
0.3 A@ 115 Vac, 60 Hz & 400 Hz (SF) Resistive 100,000
1A @28 Vdc Inductive (200 mH) 100,000
0.1A@28Vdc Lamp 100,000
10 UA @ 50 mVdc Low Level 1,000,000
75 WATTS @ 50 MHz (FW) RF 10,000,000

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation



FW-FW5A- Sk SFoA

FW COIL DATA

Nom. coiL PICKUP PICKUP DROPOUT DROPOUT NOM. COIL MAX. colL
coIL RESISTANCE VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER coIL DESIG.
VOLTAGE IN OHMS Vdc (MAX.) Vde (MAX.) Vdc (MIN,) Vde (MIN,) W) VOLTAGE
(Vdc) £10% @ 25°C @25°C @125° @ 25°C @ -65°C @25°
6.3 35 3.2 4.4 0.35 0.23 1.13 7.9 A
12.6 200 6.8 9.4 0.74 0.49 79 15.8 D
17.6 340 8.9 12.3 0.97 0.64 91 22.0 E
26.5 675 13.5 18.7 1.47 0.96 1.04 33.1 G
32.0 975 155 21.5 1.69 1.1 1.05 40.0 H
48.0 2,450 25.0 34.7 273 1.8 94 60.0 L
56.0 3,150 30.0 416 3.27 2.1 1.90 70.0 M
75.0 5,000 38.0 52.7 4.14 2.7 1.13 93.8 N
110.0 9,100 51.0 70.7 5.56 36 1.33 137.5 R
SF5 /SF6 COIL DATA
NOM. NOM. coiL PICKUP NOM. COIL coiL
coIL CURRENT RESISTANCE CURRENT POWER DESIG.
VOLTAGE (mA) IN OHMS (mA) (mW)
(Vdc) +10% @ 25°C @25°C @25°C
1.8 90.0 20 45.0 162 A
9.0 18.0 500 9.0 162 E
12.6 12.6 1,000 65 159 F
16.5 11.0 1,500 5.2 182 G
18.0 9.0 2,000 45 162 H
20.0 8.0 2,500 40 160 J
265 53 5,000 28 140 W
36.0 45 8,000 23 162 L
40.0 4.0 10,000 2.0 160 Y
SF5A COIL DATA
NOM. NOM. coiL PICKUP NOM. COIL coiL
coIL CURRENT RESISTANCE CURRENT POWER DESIG.
VOLTAGE (mA) IN OHMS (mA) (mW)
(Vdc) +10% @ 25°C @25°C @25°C
2.8 140.0 20 65.0 392 A
4.0 80.0 50 416 320 B
12.0 24.0 500 12.5 288 E
18.0 18.0 1,000 9.3 324 F NOTE.
26.5 10.6 2,500 56 281 J FW/FW5A = .875 (22.23) MAX
SF6 = .900 (22.86) MAX
400 80 5,000 40 320 W SFS/SFaAs -1 231 (35.54) MAX
<00 A (2032) ] e 130mxE78—>] k—w 062 2657)——>]
- —x % 7
400 MAX 400 MAX o1 400 MAX 400 MAX
(1016) (10.16) & (1016) (10.16)
v v 4L v
562 1320 MAX (3353
250 (1427) 1078 (27.38)—> 0D
6351 | < 281 120
ﬂ 030 1,062 (26.96) —>
[ 800 MAX 20.32) > HA0THD, § (78) g0 MK 20, 2 |<— 800 max (2032)—]
I v \
NOTE (NOTE) ( 93;% v ‘ 4 o (_0210) (NOTE)
58 - 5
l T _
o ‘ a5t 125,
375+.030 125+ 020
02 09 (952 +25) (953 = 51) 20
MOUNTING STYLES
SPECIFYING A PART NUMBER EXAMPLE: TYPE SERIES TERMINALS  MOUNTINGS COILS FEATURES
FW 1 1 20 G 00
SF 5 1 20 w 00
SF5A 5 1 20 w 00
SF 6 1 20 w 00
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DS13 Series High Performance Solid State Relays

Electronics

Product Facts

M Standard options: short
circuit/overload protection
and control status.

M Optically coupled all solid
state relay.

B TTL & CMOS compatible
input.

M Low on-resistance power
MOSFET output.

M Tested per MIL-R-28750 and
approved to DSCC drawing
90091.

M All versions available with

Tyco Electronics “W” level
screening for Cll relays.

2 Terminal Input Configuration

DC solid state relay for loads up to 2A @ 60Vdc

DS13 series SSRs employ
state of the art photo-
voltaic optical isolation and
power MOSFET output
chips for ultra-reliable high
speed switching of DC
loads up to 2 amps, with
low on-resistance. Standard
options include integral cur-
rent overload/short circuit

CII 58614
DS13-1002
A90091-002

protection and a separate
input control status line.
The overload feature pro-
vides protection of the
relay, load and load circuit
wiring in the event of a sus-
tained current overload or
short circuit while the relay
is on or when it is turned on
into a short. The control

status provides a built-in
test function which provides
a logic “0” when the input
circuit is energized and
functional. The relay is
packaged into a custom
hermetically sealed low-
profile 8-pin ceramic DIP
package, with through hole
or surface mount pins.

Cll Part No. DSCC Dwg. No. Relay Version
DS13-1Y 90091-008 Basic relay
DS13-1000 90091-004 Relay w/ short circuit protection
DS13-1001 90091-006 Relay w/ control status
DS13-1002 90091-002 Relay w/ short circuit protection and control status

Note: Add suffix “S” to part number for surface mount versions.

Direct Drive TTL Drive
S1 R Series (+) Output r——17
R Series (+) Output =1 Vee —1 Load HOV
Vee 00 Lo OV gy L__1 ‘e
1 4 o ! !
2 © Control i[> - Z—J/
Control > - (—/
d 8 5 8 5
_— Return r 1 Load
| Return FL d1|—O Load Load FO Re?[ﬁrn
i . 0a Return (-) Output L——1
(-) Output L__1 0CTTL
3 Terminal Input Configuration
With Status Without Status
V Status
R Status
Vs0 O——¢ (+) Output T—717 (+) Output 7=~ 1
Vee O———— ghzﬁ)uust —||_L0ad J'_OVLoad Vee O—— —|LLoad JI—OVL(Jad
1|7 4 o 1 4
o) (@]
2 v 2
V control 0——4 - Control O——— —-————
Control Control
8 5 8 5
Return 1 _ Load Return rl__oal_djl—o Load
v (-) Output 1% 17O Retun v (- Output L__J ~ et

© 2004 by Tyco Electronics Corporation. All Rights Reserved.

Cll and TYCO are trademarks.
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DS13 Series High Performance Solid State Relays

Electronics

Environmental Characteristics

DC solid state relay for loads up to 2A @ 60Vdc (Continued)

Electrical Specifications (-55°C to +105°C unless otherwise specified)

Ambient Temperature Range:
Operating: -55°C to +105°C.
Storage: -55°C to +125°C.
Vibration Resistance:

100 G’s, 10-3,000 Hz.

Shock Resistance:
1,500 G’s, 0.5 ms pulse.

Constant Acceleration Resistance:
5,000 G’s.

Input (2 terminal configuration)

Input supply voltage range (Vcc)

3.8 -32Vdc (Notes 1 & 2, Figures 1 & 2)

Input current (max.) @ 5Vdc

15mAdc (Notes 1 & 2, Figures 1 & 2)

Must turn-on voltage 3.8vdc
Must turn-off voltage 1.5Vdc
Reverse voltage protection -32Vdc
Input (3 terminal configuration)

Control voltage range 0-18Vdc

Control current (max.)

240pAdc @ 5V, TmA @ 18V

Input supply voltage range (Vcc)

3.8 -32Vdc (Notes 1 & 2, Figures 1 & 2)

Input current (max.) @ 5Vdc

15mAdc (Notes 1 & 2, Figures 1 & 2)

Mechanical Characteristics Must turn-on voltage 0.3Vdc
Weight (max.): Must turn-off voltage 3.2Vdc
.07 oz. (2 grams) 10

y:s‘:“[‘;‘l'gi nermeticall seal Dielectric Strength (min.) 1,000V rms
il y sealed, Insulation Resistance (min.) @ 500Vdc 109 ohms
Pins: Gold plated Capacitance (max.) 10pF

Output

Continuous load current (max.) @ 25°C, without short circuit protection

2.0Adc (Figure 5, Note 3)

1.0Adc (Figure 5, Note 3)

(
Continuous load current (max.) @ 25°C, with short circuit protection
(

Continuous load voltage (max.)

60Vdc

Transient blocking voltage (max.)

80Vdc (Note 4)

On resistance (max.) @ T]- =25°C, I|_=100ma, with short circuit protection

0.45 ohm (Note 5, Figure 4)

On resistance (max.) @ T]- =25°C, I|_=100ma, without short circuit protection

0.22 ohm (Note 5, Figure 4)

Output voltage drop (max.), with short circuit protection 0.6Vdc
Output voltage drop (max.), without short circuit protection 0.75Vdc
Off-state leakage current (max.) @ 60Vdc 100pAdc

Turn-on time (max.)

1.5 ms (Figure 3)

Turn-off time (max.)

.25 ms (Figure 3)

dv/dt (min.) 100V / s
Electrical system spike +600Vdc (Note 4)
Junction temperature (max.) 150°C
Thermal resistance (max.), junction to ambient 80°C/W
Thermal resistance (max.), junction to case 20°C/W
Status

Status supply voltage 30vde
Status sink current (max.) @ Vstatus< 0.3Vdc 2mAdc (Note 7)
Status leakage current (max.) @ 15Vdc 4pAdc

Short Circuit Protection

See Figure 6, Note 7

Catalog DS13-TBD
Issued 1-04
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Electronics DC solid state relay for loads up to 2A @ 60Vdc (Continued)
Figure 1 - Maximum Input Current vs. Input Voltage Figure 2 - Series Resistance vs. Vcc Supply Voltage (Note 1)
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Electronics DC solid state relay for loads up to 2A @ 60Vdc (Continued)

Figure 7 - Outline Dimensions
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Notes

1.2 terminal input configuration is compatible with CMOS or open collector TTL (with pull-up resistor). For Vcc levels above 6Vdc, a series limiting resistor is
required. See Fig. 2 for resistor value. Use standard resistor value equal to or less than value form the curve.

2.Vce = 5Vdc for all tests unless otherwise specified.

3.All DS13 Series relays may drive loads connected to either positive or negative referenced power supply lines. Reversing polarity of output may cause permanent
damage. Inductive loads must be diode suppressed.

4.Transient blocking voltage & electrical system spike tests are performed per MIL-STD-704 (28Vdc systems).
5.To determine the maximum on-resistance at any given junction temperature, multiply on-resistance at 25°C by normalized on-resistance factor from curve (Fig. 4).

6.0verload testing per MIL-R-28750 is constrained to the limits imposed by the short circuit protection requirements of this specification and DSCC drawing 90091.
Load circuit series inductance for “load shorted” mode of operation to be limited to 50mH max. Maximum repetition rate into a shorted load should not exceed 10
Hz. To calculate maximum on-resistance at any temperature, use the following equation: R(on) = R(on) @ 25°C x NF (without short circuit protection) and R(on) =
0.2 x NF + .21 (with short circuit protection) where NF = normalized on-resistance factor from Fig. 4.

7.Proper operation of the status feedback requires a status pull-up resistor. Select the status resistor such that it limits status output current to 2mA: R status =V
status — 0.3V / 2mA.

DS13-TBD-PDF-KRG-1-04

Dimensions are in inches and Dimensions are shown for ~ USA: 1-800-522-6752 South America: 55-11-3611-1514
millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

www.tycoelectronics.com  are metric equivalents. to change. C. America: 52-55-5-729-0425  UK: 44-141-810-8967



tyco

DS11 Series High Performance Solid State Relays

Electronics

Product Facts

M Standard options: short
circuit/overload protection,
switch status and trip
status.

M Optically coupled all solid
state relay.

B TTL & CMOS compatible
input.

M Low on-resistance power
MOSFET output.

M Tested per MIL-R-28750 and
approved to DSCC drawing
88062 with “Y” level
screening.

2 Terminal Input Configuration

DC solid state relay for loads up to 2A @ 60Vdc

DS11 series SSRs feature
state of the art photo-voltaic
optical isolation and power
MOSFET output chips for
ultra-reliable high speed
switching of DC loads up to
2 amps, with extremely low
on-resistance. Standard
options include integral
current overload/short
circuit protection to provide
protection of the relay, load

and wiring; and isolated
switch status or trip status.
The overload feature
provides protection if a
short or overload develops
while the relay is in the on
state or if the relay is turned
on into a dead short. Switch
status, optically isolated
from the load, signals the
status of the output and
provides a logic “0” when

the output is off and a logic
“1” when the output is on.
Trip status, also optically
isolated from the load,
provides a logic “1” if the
output trips off and a logic
“0” when the output isin a
normal condition, on or off,
and is available only in
conjunction with short
circuit protection.

Cll Part No. DSCC Dwg. No. Relay Version

DS11-1Y 88062-008 Basic relay
DS11-1000 88062-004 Relay w/ short circuit protection
DS11-1001 88062-006 Relay w/ switch status
DS11-1002 88062-002 Relay w/ short circuit protection and switch status
DS11-1003 N/A Relay w/ short circuit protection and trip status

Direct Drive (Status Optional)

V statys O—'VM\———¢——0 Status Output
Load

Vee

INPUT

3 Terminal Input Configuration

+V Load Supply

OUTPUT

TTL Drive

Load

O +V Supply

OUTPUT

With Output Status

V status O-A\A\\—e———0 Status Output

Load

|4\/\/\/—O +V Load Supply

TTL or CMOS

OUTPUT

© 2004 by Tyco Electronics Corporation. All Rights Reserved.

Cll and TYCO are trademarks.

Without Qutput Status

TTL or CMOS

Load
O +V Supply

OUTPUT
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DS11 Series High Performance Solid State Relays

Electronics

Environmental Characteristics

DC solid state relay for loads up to 2A @ 60Vdc (Continued)

Electrical Specifications (-55°C to +105°C unless otherwise specified)

Ambient Temperature Range:
Operating: -55°C to +105°C.
Storage: -55°C to +105°C.
Vibration Resistance:

100 G’s, 10-3,000 Hz.

Shock Resistance:

50 G’s, 11 ms pulse.

Constant Acceleration Resistance
(Y1 axis):

5,000 G’s.

Input (2 terminal configuration)

Input supply voltage range (Vcc)

3.8 -32Vdc (Notes 1 & 2, Figures 1 & 2)

Input current (max.) @ 5Vdc

15mAdc (Notes 1 & 2, Figures 1 & 2)

Must turn-on voltage 3.8vdc
Must turn-off voltage 1.5Vdc
Reverse voltage protection -32Vdc
Input (3 terminal configuration)

Control voltage range 0-18Vvd

Control current (max.)

250pAdc @ 5V, TmA @ 18V

Input supply voltage range (Vcc)

3.8 -32Vdc (Notes 1 & 2, Figures 1 & 2)

Input current (max.) @ 5Vdc

15mADC (Notes 1 & 2, Figures 1 & 2)

Mechanical Characteristics Must turn-on voltage 0.3Vdc
Weight (approx.): Must turn-off voltage 3.2Vdc
176 oz. (5 grams) 10

Materials: Dielectric strength (min.) 1,000V rms
Header: Kovar - . . 9
Cover: Nickel Insulation resistance (min.) @ 500Vdc 107 ohms
Pins: Kovar, gold plated Capacitance (max.) 10pF

Output

Continuous load current (max.) @ 25°C

2.1Adc (Figure 7)

Continuous load voltage (max.)

60Vdc

Transient blocking voltage (max.)

80Vdc (Note 5)

On resistance (max.) @ Tj= 25°C, I =100mA

0.15 ohm (Note 6, Figure 6)

Output voltage drop (max.) 0.5Vdc
Leakage current (max.) @ V = 60Vdc 100pAdc
Leakage current (max.) @ V = 60Vdc, with switch status 2mAdc

Turn-on time (max.)

3 ms (Figure 3)

Turn-off time (max.)

1 ms (Figure 3)

dv/dt (min.) 100V / s
Electrical system spike 600Vdc (Note 5)
Output chip junction temperature (max.) 125°C
Thermal resistance (max.), junction to ambient 90°C/W
Thermal resistance (max.), junction to case 25°C/W
Status

Status supply voltage range 1-18vdc
Status current (max.) @ Vstatus < 0.4Vdc 600pADC (Figure 5, Note 8)
Status leakage current (max.) @ 16Vdc 10pAdc
Status turn-on time (max.) 3.5 ms (Figure 4)
Status turn-off time (max.) 8 ms (Figure 4)
Short Circuit Protection

Current surge without tripping (max.), 100ms pulse 4.25Adc
Overload trip current (max.), 0.5 ms pulse, V = 60Vdc 10Adc

Trip time (typical), turning on into short 400ps

Trip time (typical), shorting while relay is on 280ps

Catalog DS11-TBD Dimensions are in inches and Dimensions are shown for ~ USA: 1-800-522-6752

Issued 1-04 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

www.tycoelectronics.com are metric equivalents. to change. C. America: 52-55-5-729-0425  UK: 44-141-810-8967
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Electronics DC solid state relay for loads up to 2A @ 60Vdc (Continued)
Figure 1 - Maximum Input Current vs. Input Voltage Figure 2 - Series Resistance vs. Vcc Supply Voltage (Note 1)
18 1800
e e e (= /
15 ———— 1500 A
= || 2 /
E1 E 1200 /
S 9 l 3 900 g
> >
S 195) /
= 6 l - 600
=
£ 3 J 300
0 0
0 5 10 15 20 25 30 40 50 60 0 6 10 15 20 25 30 35
Input Voltage, Vce (Vdc) Ve (Volts)
Figure 3 - Turn-on and Turn-off Timing Figure 4 - Output Status Timing
i . OFF
Pin14 ___ —— High Veontrol
(Input) S0 \
Low ON . T

Vs

Pin 6-8 —H\L Jjw Off 90% _/(—ks—
. [10% _ g, 0 /

23 1

L; =T
~ Ton =~ =T Status __| L Status
Turn-Off Turn-On
Time Time
Figure 5 - Status Resistor vs. Status Supply Voltage Figure 6 - On-Resistance vs. Temperature (Note 6)
35000 5 20
— 30000 . g 18
= yd S 16
e [<5) . =
< 25000 / =R 7
= S g
= / > 12 —
S 20000 » — —
3 // 210
2 15000 ~= 3
o / o :
« 10000 v = 06
-— [«b]
& / N 04
& 5000 =
/ e 02
0 S 00
0 5 10 15 20 = 25 50 75 100 125
Status Supply Voltage (Volts) Junction Temperature (°C)
Catalog DS11-TBD Dimensions are in inches and Dimensions are shown for ~ USA: 1-800-522-6752 South America: 55-11-3611-1514
Issued 1-04 millimeters unless otherwise reference purposes only. Canada: 1-905-470-4425 Hong Kong: 852-2735-1628
specified. Values in brackets Specifications subject Mexico: 01-800-733-8926 Japan: 81-44-844-8013

www.tycoelectronics.com  are metric equivalents. to change. C. America: 52-55-5-729-0425  UK: 44-141-810-8967



tl[DD DS11 Series High Performance Solid State Relays .“

Electronics DC solid state relay for loads up to 2A @ 60Vdc (Continued)
Figure 7 - Temperature Derating Curve Figure 8 - Maximum Surge Current Without Tripping
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Figure 9 - Outline Dimensions
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Notes

1.2 terminal input configuration is compatible with CMOS or open collector TTL (with pull-up resistor). For Vcc levels above 6Vdc, a series limiting resistor is
required. See Fig. 2 for resistor value. Use standard resistor value equal to or less than value from the curve.

2.Input transitions to be < 1ms duration, and input direct drive should be “bounceless contact” type.
3.Vce = 5Vdc for all tests unless otherwise specified.

4 All DS11 Series relays may drive loads connected to either positive or negative referenced power supply lines. Reversing polarity of output may cause permanent
damage. Inductive loads must be diode suppressed.

5.Transient blocking voltage and electrical system spike tests are performed per MIL-STD-704 (28VDC systems).

6.To determine the maximum on-resistance at any given junction temperature, multiply on-resistance at 25°C (0.15 ohm) by normalized on-resistance factor from
curve (Fig. 6).

7.0verload testing per MIL-R-28750 is constrained to the limits imposed by the short circuit protection requirements of this specification and DSCC drawing 88062.

Load circuit series inductance for “load shorted” mode of operation to be limited to 50mH max. Maximum repetition rate into a shorted load should not exceed 10
Hz.

8.Proper operation of the status feedback requires a status pull-up resistor. See Fig. 5 for status resistor value.
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DS9 Series High Performance Solid State Relays

Electronics

Product Facts

W Qualified to Mil-R-28750C
(Mil p/n M28750/9-001Y).

M Optically coupled all solid
state relay.

M TTL compatible input.

M Zero voltage turn-on for low
EMI.

M Hermetically sealed low
profile metal DIP package.

AC solid state relay for loads up to 1A @ 250Vrms (2A with heatsink)

This PC board mountable
solid state relay is designed
for low power AC load
switching up to 1 amp at
250Vrms (2 amps with
heatsink). The circuit
employs back-to-back
photo SCRs with zero

voltage turn-on for reliable
switching of resistive or
reactive loads. TTL
compatible input circuitry is
optically isolated to
1,500Vrms from the AC
load circuit. The relay is
offered in two versions: the

MIL qualified JDS9-1Y with
“Y” level screening per Mil-
R-28750C and the DS9-1W
tested per Tyco Electronics
specifications for Cll relays,
equivalent to former “W”
level screening.

Cll Part Number

Military Part Number

Screening Level

JDS9-1Y
DS9-1W

M28750/9-001Y
N/A

Y
w

Circuit Diagram

Outline Drawing

Terminal View

INPUT (+) OUTPUT

INPUT (-) OUTPUT

TERMINAL NUMBERS SHOWN
ABOVE ARE FOR REFERENCE ONLY

© 2004 by Tyco Electronics Corporation. All Rights Reserved.

Cll and TYCO are trademarks.
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DS9 Series High Performance Solid State Relays

Electronics

Environmental Characteristics

AC solid state relay for loads up to 1A @ 250Vrms (2A with heatsink) (Continued)

Electrical Specifications (-55°C to +105°C unless otherwise specified)

Ambient Temperature Range: Input
Operating: -55°C to +110°C. Input supply voltage range (Vcc) 3.8-32Vdc
Storage: -55°C to +125°C.

L . Input current (max.) @ 5Vdc 15mAdc
Vibration Resistance:
20 G’s, 10-2,000 Hz. Must turn-on VOltage 3.8Vdc
Shock Resistance: Must turn-off voltage 1.5Vdc
1,500 G’s, 0.5 ms pulse. Reverse voltage protection -32Vdc

Acceleration Resistance (Y axis):
5,000 G’s.

Mechanical Characteristics

1/0

Dielectric strength (min.)

1,500V rms/60 Hz.

Insulation resistance (min.) @ 500VDC

109 ohms

Capacitance (max.)

10pF

Output

Output current rating (max.)

2A rms (Fig. 2, Note 1)

Weight (typical):
176 oz. (5 grams)

Surge current, 16ms @ 25°C (max.)

8A pk (Fig. 1, Note 3)

Continuous load voltage (max.) 250V rms
Materials: Transient blocking voltage (max.) 500V pk
Header: Kovar
Pins: Kovar, gold plated Frequency range 40 - 440 Hz.
Cover: Nickel. Output voltage drop (max.) @ 1A load current 1.5V rms
Off-state leakage current (max.) @ 250V rms/400 Hz. 1mA rms
Turn-on time (max.) 1/2 cycle
Turn-off time (max.) 1 cycle
Off-state dv/dt (min.), with snubber 200V /ps (Note 2)
Zero voltage turn-on window, initial (max.) 10V
Waveform distortion (max.) 4V rms
Output chip junction temperature (max.) 130°C
Thermal resistance (max.), junction to ambient 65°C/W
Thermal resistance (max.), junction to case 15°C/W
Notes

1. Operation at elevated load currents up to 2 amps is dependent on use of suitable heatsink to maintain case temperature per Fig. 2.

2. Recommended output snubber: R = 100 ohms (1/2 W), C = .01uF (600V).

3. Heating of output chip during and after a surge may cause loss of output blocking capability until junction temperature falls below maximum rating.

Figure 1 - Peak Surge Current vs. Surge Current Duration

Figure 2 - Load Current vs. Temperature
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SINGLE POLE, HALF SIZE
HIGH PERFORMANCE RELAY

BLUE BEAD

TERMINAL VIEW
FEATURES
m Hermetically sealed

C

ELECTRICAL CHARACTERISTICS OPERATIONAL CHARACTERISTICS

CONTACT ARRANGEMENT
1 Form C (SPDT)

CONTACT MATERIAL
Stationary: Hardened silver alloy

Moveable: Hardened silver alloy

CONTACT RESISTANCE

Before Life: 50 Milliohms max.
(measured at 10 mA @ 6 Vdc)

After Life: 100 Milliohms max.
(measured @ 1 A @28 Vdc)

CONTACT RATING

Contact Load: 10 A 28 Vdc
Type: Resistive

Operations min. 50,000
MECHANICAL LIFE EXPECTANCY

1 million operations min.

TIMING
Operate Time: 5.0 ms max.

Release Time: 5.0 ms max.

CONTACT BOUNCE
5.0 ms max.

DIELECTRIC WITHSTANDING VOLTAGE
Between Open Contacts:
500 Vrms 60 Hz

Between Adjacent Contacts:
1000 Vrms 60 Hz

Between Contacts and Coils:
1000 Vrms 60 Hz

INSULATION RESISTANCE
1,000 megohms min. @ 500 Vdc

ENVIRONMENTAL GHARACTERISTICS

m Up to 10 amps switching COIL VOLTAGE TEMPERATURE RANGE
m High shock & vibration ratings 6 to 26.5 Vdc -65°C to +125°C
m Optional terminals COIL POWER WEIGHT
& mounting styles 1.4 watts max. @ 25°C 0.28 oz. (8 grams) max.
DUTY CYCLE VIBRATION RESISTANCE
B oo Continuous 20 G's, 10 to 2,000 Hz
B (7 W— PICK-UP VOLTAGE SHOCK RESISTANCE
A 4 1o Approximately 50% of 100 G's, 6 1 ms
o a0 (41:2) nominal coil voltage DESIGNED TO
v PICK-UP SENSITIVITY MIL-R-39016
& &
@ & H— 260 mW
508 # T G AW BW EW
1'524
1.078 (27.38) —>
050 DIA 030 DIA
2 076) r—waz (2697) H“ e ‘(3323?5’\3”)“ —
%?mﬁ%l ¢ . _4W1§J‘V1IAX le Jﬁ I@ 411([))*MAX o G l I 41$MM
B Coil Terminal 187 £020 _‘_/ ( ﬁ ) 190 <00 ‘ ( V ) (1) ‘ (mVM)
BLUE BEAD (475 =50 f 810 MAX (20‘57)—>‘ (305 +09) fSWOMAX (20 577—>‘ T«BWOMAX(ZO.W)»‘
= —\ A A ¥ \ A
410MAX | | 34w — i I@ 0K
(1041)
e UQU v 2 i ¥

200
L508 " ® 08

(15. 24
TERMINALS

STANDARD COIL DATA

+ A
020 305
>_J< 51)

U
125+010
(318 +25) 1.320 MAX (33.53

Wl =7 UT;0 U [y

&) ¢ 250 £010
1.062 (26.97) —> (635 25)
1.078 (27.38)

MOUNTING STYLES

NOM. COIL PICKUP PICKUP DROP-OUT DROP-OUT NOM. COIL MAX. COIL
COIL RESISTANCE VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS Vdc (MAX.) Vdc (MAX.) Vdc (MIN.) Vdc (MIN.) (W) VOLTAGE

(Vdc) =10% @ 25°C @ 25°C @ 125°C @ 25°C @ -65°C @ 25°C

6.0 40 3.5 4.5 0.45 0.3 9 8.0 6
12.0 160 6.5 9.0 0.9 0.6 9 15.0 12
26.5 700 14.0 18.0 1.8 1.2 1.0 32.0 24

SPECIFYING A PART NUMBER EXAMPLE: TYPE MOUNTINGS CONTACTS COILS TERMINALS
C BW- 1C- 24 B

Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation
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Electronics

7000 Series
Frequency Sensor

Product Facts

m 320 to 480 Hz. frequency
sensor

m 10r2Form C (SPDT or
DPDT) contacts

m Hermetic package

m Many customizing options
= 50 or 60 Hz. Sensing
= Dual trip points
= Tighter accuracy
= Enclosures
= Higher temperature range
= Up to 4 Form C (4PDT)
= 10A contacts

Electrical Specifications

Input Voltage: 95 to 135Vac, 400 Hz.
Frequency Range: 320 to 480 Hz.
Accuracy: +2%.

Contact Arrangement:
1 Form C (SPDT) or 2 Form C (DPDT).

Contact Ratings:
4A resistive @ 30Vdc.
2A resistive @ 115 Vrms, 400 Hz.

Current Drain: 150mA maximum.
Hysterisis: 0.5% from trip point

Environmental Specifications

Temperature Range:
-55°C to +85°C.

Vibration: 20 G's, 10 - 2,000 Hz.
Shock: 50 G's, 11 + 1ms duration.

Insulation Resistance: 1,000
megohms, min., at 500Vdc, all terminals
to case.

Dielectric Strength: 1,000Vrms, 60
Hz., at sea level, all terminals to case.

Sealing: Hermetic, 1.3 in. (33.0mm) of
mercury.

Life: 100,000 operations, min.
Weight: 8.5 0z (240g) max.

CII 7000 series frequency
sensor utilizes an integrated
circuit digital logic design to
determine, cycle by cycle,
whether a given input signal is
within a predetermined
frequency pass band. Typical
application is in monitoring
MIL-STD-704 power systems.

Function Diagram
ON
POWER o ]

FREQ. TRIP
POINT

OUTPUT OFF “UNDER FREQ. | OVER FREQ. |

Outline Dimensions

2419
[61.44]
MAX.
SEATED
HEIGHT
063 MAX.
[1.60]
| 4
375 JITG
9. 53]
"\ #6-32 THD
INDEX DOT 4 PLACES

1 250
L 1790 [31. 75]
[45.47]

Mounting Option A

Wiring Diagrams
-0

INPUT 6/0

~—<INDEX DOT
1Form C

© 2006 by Tyco Electronics Corporation. All Rights Reserved.

Cll'and TYCO are trademarks.

Part Numbering System

Typical Part Number 7000 -2 B - 380

Model Number:

7000 - Frequency Sensor.

Contact Arrangement:

1=1Form C (SPDT) 2=2Form C (DPDT)
Mounting (see outline dimension drawings):

A= Studs on bottom B =Studs ontop  C = Studs on side

Frequency Trip Point:
Three-digit code for any value between 320 Hz. and 480 Hz.

A typical part number would be 7000-2B-380. This would be a sensor with a 2 form C
(DPDT) contact arrangement in a style “C” mounting, with a 380 Hz. trip point for
-55°C to +85°C temperature range .

31
{[156%?5” ([7'87]

375 #6-32 THD ( I
/4 PLACES
[9.53]
J—‘—ji

063 MAX. 2.357
[1.60] [59.88]
MAX. 125
2.419 [31.75]
(61 ] 625
SEATED (15.875]
HEIGHT 1 4@
530
[13.46]
207 .
psg  JIU
L #6-32 THD
375 4 PLACES
[9.53]
062 MAX
[1.575]
750 ‘ [14510?3]
[19.05] 910 .
[23.11] MAX.
: SEATED
1 HEIGHT

I
L 1790  [31.78]
[45.47]

Mounting Option B

INDEX

1.284
DOT [32.61]

Mounting Option C

INDEX DOT
2FormC

Other products and company names mentioned herein may be trademarks of their respective owners.
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1600/1700 Series Delay On Operate Timers

Fixed/Adjustable Timing,

Relay Output qll

Product Facts

m AC/DC input delay on operate
timer offered in fixed (1600)
and adjustable (1700) types

m Up to 10A loads

m CMOS digital design

m Hermetic package

m Built to MIL-R-83726
environmentals

m Many customizing options
= Extended timing ranges
= Tighter timing tolerances
= Header and mounting
= 115Vac, 60 Hz. input types

Electrical Specifications
Timing Range:

1600 series (fixed): 50 ms to 600 s.
1700 series (adjustable): 50 ms to
240s.

Tolerance: +10% or 10 ms, whichever
is greater.

Recycle Time: 10 ms (DC input),
50ms (AC input).

Recovery Time: 10 ms (DC input),
50ms (AC input).

Input Voltage: 18 to 31Vdc,

105 to 125Vac, 400 Hz.

Current Drain (at 25°C, 28Vdc):
DC Coil, 10A contacts:
1- and 2-pole: 135mA maximum.

AC or DC Coil, 4A contacts:
1-pole: 100mA maximum.
2-pole: 150mA maximum.

3- and 4-pole: 200mA maximum.

Contact Ratings:

DC Coil, 10A contacts:

10A resistive @ 30Vdc.

5A inductive @ 30Vdc.

5A resistive @ 115 Vrms, 400 Hz
3A inductive @ 115 Vrms, 400 Hz
AC or DC Coil, 4A contacts:
4A resistive @ 30Vdc.

1A inductive @ 30Vdc.

2A resistive @ 115 Vrms, 400 Hz
1A inductive @ 115 Vrms, 400 Hz

Environmental Specifications
Temperature Range:

-55°C to +85°C or -55°C to +125°C.
Vibration: 20 G's, 10 - 2,000 Hz.
Shock: 50 G's, 11 + 1ms duration.
Insulation Resistance: 1,000

megohms, min., at 500Vdc, all terminals
to case.

Dielectric Strength: 1,000Vrms, 60
Hz., at sea level, all terminals to case.
Sealing: Hermetic, 1.3 in. (33.0mm) of
mercury.

Life: 100,000 operations, min.
Weight:

4A units: 4.5 0z (127.6g) max.

10A units: 8.5 0z (240g) max.

Cll 1600/1700 series delay on
operate timers combine solid
state timing circuits with
electromechanical output
relays in robust hermetically

sealed enclosures. The 1600
types are fixed timers, while the
1700 models are adjustable via
an external resistor. Numerous
output options include 4A rated

contacts in 1-4 form C (SPDT -
4PDT) arrangements and 10A
rated contacts in 1-2 form C
(SPDT-DPDT) arrangements.

Specifications by Model Number — 4 Amp Contact Versions

Fixed Timer Adjustable Timer Input Temperature Housing Length Contact
Model Number ~ Model Number Voltage Range (Dim. “A”) Arrangement

1601 1701 DC -55°C to +85°C 1.656 [42.06] 1 Form C (SPDT)
1602 1702 DC -55°C to +85°C 1.656 [42.06] 2 Form C (DPDT)
1603 1703 DC -55°C to +85°C 2.0[50.8] 3 Form C (3PDT)
1604 1704 DC -55°C to +85°C 2.0 (50.8] 4 Form C (4PDT)
1621 1721 DC -55°C to +125°C 1.656 [42.06] 1 Form C (SPDT)
1622 1722 DC -55°C to +125°C 1.656 [42.06] 2 Form C (DPDT)
1623 1723 DC -55°C to +125°C 2.0(50.8] 3 Form C (3PDT)
1624 1724 DC -55°C to +125°C 2.0[50.8] 4 Form C (4PDT)
1651 1751 AC -55°C to +85°C 2.0[50.8] 1 Form C (SPDT)
1652 1752 AC -55°C to +85°C 2.0(50.8] 2 Form C (DPDT)
1653 1753 AC -55°C to +85°C 2.375[60.33] 3 Form C (3PDT)
1654 1754 AC -55°C to +85°C 2.375(60.33] 4 Form C (4PDT)
1671 1771 AC -55°C to +125°C 2.0(50.8] 1 Form C (SPDT)
1672 1772 AC -55°C to +125°C 2.0[50.8] 2 Form C (DPDT)
1673 1773 AC -55°C to +125°C 2.375(60.33] 3 Form C (3PDT)
1674 1774 AC -55°C to +125°C 2.375[60.33] 4 Form C (4PDT)

Specifications by Model Number — 10 Amp Contact Versions

Fixed Timer Adjustable Timer Input Temperature Housing Length Contact
Model Number ~ Model Number Voltage Range (Dim. “A”) Arrangement

1610 1710 DC -55°C to +85°C 2.419[61.44] 1 Form C (SPDT)
1620 1720 DC -55°C to +85°C 2.419[61.44] 2 Form C (DPDT)

Adjustable Timing Formula Part Numbering System

(1700 types)

Typical Part Number 1722 -C -1102

The resistance required to obtain timing
within this range is determined by using
the formula:

Rx = 400K (T/Tmax.) — 40K, where

Rx = External Resistance in Ohms,

T - Desired Time in Seconds, and

Tmax. = Maximum Time (Code).

A high quality deposited carbon +1%,
0.1W (min.) resistor is recommended for
external resistance.

Model Number:
Four digit code from table above.

Mounting (see outline dimension drawings):
A =Studs on bottom B =Studsontop  C = Studs on side

Timing Code:
Four-digit code for any value between 50ms and 600s for fixed (1600) timers, and
50ms and 240s for adjustable (1700) timers.

The timing code consists of four digits and gives the time in ms. The first three digits
are the significant figures and the last digit is the number of zeros following the
significant figures; thus 50 ms would be coded 0500, 1.1 s would read 1101, and 1 m
(60 s) would be 6002.

Adjustable timers cover one decade, e.g., 62 ms to 620 ms. The upper decade limit is
Tmax. in the timing formula and is the the value defined by the timing code in the part
number.

A'typical part number for an adjustable timer would be 1722-C—1102. This isa DC
unit in the -565°C to +125°C temperature range with a 2 form C (DPDT) contact
arrangement in a style “C” mounting, with a maximum time delay of 11s.
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High Performance Electronic Products

1600/1700 Series Delay On Operate Timers (Continued)

Outline Dimensions

375 #6-32 THD
[g 53] ./ 4 PLACES
.063 MAX.
[1.60]
2.419 2.419
: 61.44 61.44
10 Amp Units (6144 .
SEATED SEATED
HEIGHT HEIGHT
1063 MAX.
[1.60]
| 4
375
magdma
#6-32 THD
INDEX DOT 4 PLACES
1, 284 750
(32, 61] [19 05] & &
[ 12501
[ 2504 L 1.790 _ [31.79]
1.790 [31 75] [45.47)
[45 47]
Mounting Option A Mounting Option B
063 MAX. o5~ #4-40 THD
[1.60] [g53) |/ 4 PLACES
T I
i N N
4 Amp Units i e
063 MAX.
[1.60]
| 250 ;\/IAX
(53] E JIL g ‘ s HHL
‘ #4-40 THD
INDExpor ~ *PLACES INDEX DOT
‘ [
1.0 MAX. @ @
[25.4]
625
[15.875] Py
—|-& @ 75 DIA. | J
| [19.05] 5 [50.57]
T 875 | MAX. 875 MAX.
L o5 MAX. [22.22] 1.25 MAX. [22.22]
[31.75] 4‘ [31.75]
Mounting Option A Mounting Option B

Wiring Diagrams

1600 Series (Fixed)

*ZINDEX DOT
1Form C

1700 Series (Adjustable)

TIMING
RESISTOR

INDEX DOT
1FormC

2Form C

2Form C

Nt
INDEX DOT
3 Form C

INDEX DOT

TIMING RESISTOR
3 FormC

RESISTOR

[15. 3757 ﬁ 87]

2.357
[59.88]
MAX. 195
[31.75]
625
[15.875]
\ @
530
| [13.46]
297
[7.54] JJ LL, |
L _ #6-32THD
375 | 4 PLACES
[9.53] |
062 MAX.
[1.575]
T 1.813
910 el
[23.11] SEATED
HEIGHT
INDEX 1.284
DoT [32.61]
Mounting Option C
625
[15. 375
"
MAX.
1.25
T [31.75]
625
[15.875]
Py
Y
\
438 MAX.
[11.12]
#4-40 THD
375 | 4 PLACES
[9.53]
INDEX
1062 MAX, DOT
[157]
1.0 MAX|
[25.4]
\ 78 DIA.
1.25 MAX. [19.8]
[31.75) MAX.
Mounting Option C

TIMING
RESISTOR

4 Form C
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millimeters unless otherwise
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are metric equivalents.
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1400 Series Phase Sensor
115 or 208Vac, 60 or 400 Hz., Relay Output

Product Facts

m Phase sensor for 115 or
208Vac, 60 or 400 Hz.

m Up to 2A loads
m Static and motor load types
m Hermetic package

m Built to MIL-R-83726
environmentals

m Various applications
= Motor protection
= Brown-out protection
= Power supply sequencing
= Air conditioner protection

= Ground support equipment
protection

m Many customizing options
= 50 Hz. input types
= Contact ratings to 10A
= Higher voltages

= Different packages,
headers and mounting

Electrical Specifications
Input Data:

Voltage: 115 or 208Vac.

Frequency: 60 or 400 Hz.
Operate Time (Max.) : 75 ms.
Release Time (Max.) : 100 ms.
Contact Arrangement: 1 Form C
(SPDT).

Contact Ratings:
2A resistive @ 30Vdc.
0.5A inductive @ 30Vdc.

0.25A resistive or inductive @ 115 Vrms,

60 or 400 Hz.

Environmental Specifications

Temperature Range:
-55°C to +85°C.

Vibration: 20 G's, 10 - 2,000 Hz.
Shock: 50 G's, 11 + 1ms duration.
Insulation Resistance: 1,000
megohms, min., at 500Vdc.

Dielectric Strength: 1,000Vrms, 60
Hz., at sea level, all terminals to case.
Sealing: Hermetic, 1.3 in. (33.0mm) of
mercury.

Life: 100,000 operations, min.
Weight: 12 oz (340g) max.

CIl 1400 series phase sensors
combine solid state sensing
circuits with electromechanical
output relays in robust
hermetically sealed enclosures.
P-Type models are for static
loads. With the line voltage and
frequency are within operating
limits, P-Type units will energize
only when input phases are in
sequence A-B-C. They will de-
energize only when power is
removed. The P-Type unit is

Specifications by Model Number

best suited to applications
where static loads are used
and where regenerated voltage
will not be present if a phase
opens.

Q-Type units perform the
same function as the P-Type
since they will energize only
when input phases are in
sequence A-B-C. In addition,
the Q-Type unit will de-energize
when any phase is discon-
nected or grounded, provided

the voltage input to the unit is
below 50% of the nominal
phase-to-phase voltage input.
Q-Type units are suitable for
motor loads where regenerated
voltage is produced.

Neither P-Type nor Q-Type
units require connection to the
neutral leg.

For high-current applications,
phase sensors are used with
slave relays having heavy duty
contact ratings.

Fixed Timer Load Line to Line Frequency Max. Power Mounting Style
Model Number Type Voltage +10% +10% Required Figure
1407 P 115V 60 Hz. 4 Watts 3
1408 P 115V 400 Hz. 4 Watts 1or3
1409 P 208V 60 Hz. 6 Watts 3
1410 P 208V 400 Hz. 6 Watts 3
1437 Q 115V 60 Hz. 6 Watts 2
1438 Q 115V 400 Hz. 6 Watts 3
1439 Q 208V 60 Hz. 9 Watts 4
1440 Q 208V 400 Hz. 9 Watts 4
Typical Applications Connections Wiring Diagram
-
THREE L —_
PHASE —> LOAD
SOURCE L |\
J 7
MAIN
CONTACTOR
1 CONTACT CLOSED
| PHASE ONLY WHEN
SENSOR ; PHASE SEQUENCE
-------- IS CORRECT

Part Numbering System

Typical Part Number

1408 -1 A

Model Number:
Four digit code from table above.

Output:
1=1Form C (SPDT)

Mounting (see outline dimension drawings):

A = Studs on bottom

B = Studs on top, except bracket on bottom for 1439 and 1440

C = Studs on side

A typical part number would be 1408—1A. This is a 115Vac, 400 Hz., “P” type phase sensor with a 1 form C (SPDT) contact

arrangement in a style “A” mounting.
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1400 Series Phase Sensors (Continued)

Outline Dimensions

Figure 1 Figure 2
Applicable to 1408 Applicable to 1437
625
_—— [15.875] | #832NC.-2A B g
é T % 4 STUDS B73)
2.0625 T [é'osgg]
1.25 ; 2.375
[52.39] [31.75] RUN (60.32]
T 200 HEIGHT
625 (50.8]
[15.875] MAX. [62355]

- © 375 L TG i |
a5 #6-32 - ’ [9‘5\3] #8-32N.C. - 24" —ﬁ[ws] MU@L—h
(9.53] Nos2  38Tms. JI 4'STUDS 844 25

N.CoA 844 HZHH noexpor 16351
INDEX DOT  4STUDS [62355] H21 4 4 INDEX DOT ‘ ‘ -
\ S o o 1188 N W T[so 18]
1A188T 125 ~ TBodg) ——
30.16] (31.75] 750 [.1665% " [19.05]
75 MAX. 656 [19.05] 7|4 &
[19.05] 05] SEATED [16.7] -©— | 46} —— ‘ 00
HEIGHT — ‘ 2563 [50.8] ‘
75 \ - L 2503 [20¢) ! [65.09] !
L 1.188 [19 05] INDEX DOT [65.09]
[30. 16]
Mounting Option A Mounting Option C Mounting Option A Mounting Option B
Figure 3 Figure 4
Applicable to 1407, 1409, 1410, 1438 and 1408 “B” revision only Applicable to 1439 and 1440

2.64 [67.1]

T #632 2 — o]
375 e [1563%1 MAX___ 220+ 010
[9.53] 4 STUDS 1.89+.030 [ 1
— (i ['48.0 = 762]

o \
2.188 125 o | O
55.56
2552 [52721551 [MAX'] 1.25 Wi — -
[MAX] MAX. [31.75] [14471420]
SEATED MAX. ‘ ‘
HEIGHT ‘ O ‘ &
B INDEX DOT
—
710
m [18.0]
INDEX DOT MAX
1
4.00
[102]
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. — .
712501 [.16332]
L "1 2504 1.750  [31.79] MAX
1.750  [31.75] [44.45) M
[44.45]
‘ e
1
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Mounting Option A Mounting Option B Mounting Option C Mounting Option B
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1350 Series

AC Voltage Level Sensor, Relay Output

Product Facts

m Standard models combine AC
(400 Hz.) voltage-sensing
circuit with 2A DPDT output
relay.

m Various applications
= Motor protection
= Ground support equipment
= Low or high line alarms
= Computer protection

m Many customizing options
= Solid state output
= Two-stage sensing

(voltage band)

= Up to 10A relay output
= 3 phase version

= Controlled dropout
differential

= Operate with auxiliary
control voltage

= Under and over voltage trip
= Time delay on trip point

= Tighter accuracy

= Lower trip points

= Different package,
mounting, header

= 60 Hz. versions

Electrical Specifications

Pull-In Voltage: Any voltage level
between 50 to 150Vac, 400 Hz., in 1.0
volt increments.

Drop-Out Voltage: 0 to 3.0V max,
(1.5V nom.) below pull-in voltage.

Current Drain: 100mA max @ 25°C.

Accuracy: +2.5% of set point over
temperature range.

Max. Allowable Applied Voltage:
150% of specified pull-in voltage.

Auxiliary Voltage: None required.

Operate and Release Times: 50ms
max. over the temperature range.

Contact Arrangement: 2 Form C
(DPDT).

Contact Rating:
2 amps resistive @30Vdc
300mA resistive @ 115 Vrms, 400 Hz.

Environmental Specifications

Temperature Range: -55°C to
+125°C.

Vibration: 20'G,s, 10 - 2,000 Hz.
Shock: 50 G's, 11 + 1ms duration.
Insulation Resistance: 1,000
megohms, min., at 500Vdc, all terminals
to case.

Dielectric Strength: 1,000Vrms, 60
Hz., at sea level, all terminals to case.
Sealing: Hermetic, 1.3 in. (33.0mm) of
mercury.

Life: 100,000 operations, min.

Weight: 3.5 0z (99.2g) max.

The CII 1350 series AC voltage
sensor energizes a relay when
the monitored power line
voltage reaches a
predetermined level. This
rugged unit with reliable solid-
state design provides precise,
repeatable operation over a

Outline Dimensions

2.0 MAX.
[50.8]

063 MAX.
[1.60]
. —
375
% EITUE
‘ ™ #4-40 THD
INDEX por ~ 4PLACES
1.00 MAX
@54 )
[15 875]
75DIA.
[19.05]
875 \ MAX.
1 25 MAX [22 22]
[31.75]

Mounting Option A

Wiring Diagram

wide temperature range. The
input voltage is fed into a
temperature compensated
comparator circuit. When the
input reaches the preset level,
transistor amplifiers switch the
output relay. This output may
control any external devices,

063 MAX. #4-40 THD
375

[1:60] {953 4 PLACES
L

2.0 MAX.
[50.8]

i \gf: ﬁ,
" 875 ]
L1 25 MAX. [22. 22
[31.75]

Mounting Option B

Part Numbering System

Typical Part Number

process or warning system to
protect expensive equipment.
The unit is potted and
hermetically sealed and is
designed to meet the
environmental requirements of
MIL-R-83726.

625
[15.875]

2.0 MAX.
50.8]
125
T [31.75)

625
[15.875]
1

#4-40 THD
375 /4 PLACES

INDEX
063 I\IIAX DOT
[1.60]
1.00 MAX
[25 4]

25 MAX.
[31 75]

Mounting Option C

1350 | -2 | A |-100.0

Series:

1350 = AC Voltage Level Sensor, Relay Output

Contact Form:
2 =2Form C (DPDT)

Mounting (see outline dimension drawings):
B = Studs on top

A = Studs on bottom

C = Studs on side

Pull-In Voltage:

Specify any level between 50 and 150Vac in 1.0 volt increments
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1310 Series

DC Voltage Level Sensor, Relay Output

Product Facts
m Standard models combine
DC voltage-sensing circuit
with 2A DPDT output relay.
m Various applications
= Battery protection
= Computer protection
= Low or high voltage alarms
m Many customizing options
= Solid state output

= Two-stage sensing
(voltage band)

= Up to 10A relay output

= Controlled dropout
differential

= Operate with auxiliary
control voltage

= Time delay on trip point
= Tighter accuracy

= Different package,
mounting, header

Electrical Specifications

Pull-In Voltage: Any voltage level
between 10 to 150Vdc.

Drop-Out Voltage: 0to 0.5V below
pull-in voltage.

Current Drain: 15mA max @ 25°C.

Accuracy: +2.5% of set point over
temperature range.

Max. Allowable Applied Voltage:
150% of specified pull-in voltage.

Auxiliary Voltage: None required.

Operate and Release Times: 50ms
max. over the temperature range.

Contact Arrangement: 2 Form C
(DPDT).

Contact Rating:
2 amps resistive @ 30Vdc
300mA resistive @ 115 Vrms, 400 Hz.

Environmental Specifications

Temperature Range: -55°C to
+125°C.

Vibration: 20 G's, 10 - 2,000 Hz.
Shock: 50 G's, 11 + 1ms duration.

Insulation Resistance: 1,000
megohms, min., at 500Vdc, all terminals
to case.

Dielectric Strength: 1,000Vrms, 60
Hz., at sea level, all terminals to case.

Sealing: Hermetic, 1.3 in. (33.0mm) of
mercury.

Life: 100,000 operations, min.
Weight: 3.5 0z (99.2g) max.

The CII 1310 series DC voltage
sensor is essentially a voltage
monitoring device operating a
snap-action transistor circuit
with low drift and inherent
temperature compensation.
This device will either open or

Outline Dimensions

close a circuit when a
predetermined voltage is
present at the input. By using a
CllI electromechanical relay as
the output of the voltage
sensor, a positive switching
action can be achieved with

083MAX. S B [ #4-40THD
(1601 [953] /4 PLAGES
I
T T
2.0 MAX. 2.0 MAX.
50.8] 50.8]
063 MAX.
[1.60]
| 2‘50
oo é JIL é o JHL
I ™\ #4-40 THD
INDEX DoT 4 PLAGES INDEX DOT
1.00 MAX
s
[15 875] s ks
75DIA. | : )
[15.00] 85
’ LLZS MAX. [22.22]
[31.75]

1 25 MAX [22 22]
[31.75]

Mounting Option A

Wiring Diagram

INDEX DOT

Mounting Option B

Part Numbering System

Typical Part Number

very close differential between
pull-in and drop-out voltages.
The unit is potted and
hermetically sealed and is
designed to meet the
environmental requirements of
MIL-R-83726.

625
[15 875
2.0 MAX.
[50.8]
1.25
T [31.75]
625
[15.875]
1 D
A\
2 ‘ 0
25
[6.35] J ” L
4'7
#4-40 THD
375 /4 PLACES
[9 53]
INDEX
[]63 MAX DoT
[1.60]
1.00 MAX|
[25 4]
1.25 MAX
[31 75]

Mounting Option C

1310 | -2 | A |-245

Series:

1310 = DC Voltage Level Sensor, Relay Output

Contact Form:
2 =2Form C (DPDT)

Mounting (see outline dimension drawings):
B = Studs on top

A = Studs on bottom

C = Studs on side

Pull-In Voltage:

Specify any level between 10 and 150Vdc
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TWO POLE 10 AMP
HIGH-PERFORMANCE RELAY

FEATURES
m Hermetically sealed
m Up to 10 amps switching
m High shock & vibration ratings
m Optional terminals
& mounting styles
m DC, AC & diode-supressed coils
N
A
qail
v
) 2

- Y
e
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2 2 BLUE BEADS

07

ELECTRICAL CHARACTERISTICS OPERATING CHARACTERISTICS

CONTACT ARRANGEMENT
2 Form C (DPDT)

QUALIFIED TO MIL-R-5757/23 g:{f‘oc;aﬂ?/ﬁgi?\l/-er cadmium oxide
NS 27245 & WS 27247 Moveable: Silver cadmium oxide

CONTACT RESISTANCE

Before Life: 10 milliohms max.
After life: 20 milliohms max.
(Measured at 10 A @ 28 Vdc)
MECHANICAL LIFE EXPECTANCY

1 million operations

COIL VOLTAGE

6 to 120 Vdc,

115 Vac

COIL POWER

4.3 watts max. @ 25°C

DUTY CYCLE
Continuous

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage

PICK-UP SENSITIVITY
565 mW

CONTACT RATINGS*

TIMING

Operate time:

Std: 10 ms max.
QPL: 15 ms max.
AC Coil: 15 ms max.

Release Time:

Std: 10 ms max.
QPL: 15 ms max.
AC Coil: 20 ms max.

CONTACT BOUNCE

Std: 5 ms max. (N.O. and N.C.)
QPL: 2 ms max. (N.O.)

QPL: 5 ms max. (N.C.)

DIELECTRIC WITHSTANDING VOLTAGE

Between Open Contacts:
500 Vrms 60 Hz

Between Adjacent Contacts:
1000 Vrms 60 Hz

Between Contacts and Coil:
1000 Vrms 60 Hz

INSULATION RESISTANCE
1,000 megohms min. @ 500 Vdc

ENVIRONMENTAL CHARACTERISTICS

T T TEMPERATURE RANGE
CONTACT TYPE  OPERATIONS -065°C TO +125°C
LOAD MIN. WEIGHT
10 A@ 28 Vdc Resistive 100,000 1.3 0z (37 gms) max.

TERMINAL VIEW 3A@115V,60Hz Resistive 50,000

3 5A@ 115V 400 Hz Resistive 50,000
6A@28Vdc Inductive 50,000
2A@ 115V, 60Hz Inductive 50,000
25 A @115V, 400 Hz Inductive 50,000
1A@28Vdc Lamp 50,000
05A@115V,60Hz Lamp 50,000
08A@ 115V, 400Hz Lamp 50,000

 BLUE BEADS 3A@?28Vdc Motor 50,000
4 15A@ 115V, 60Hz Motor 50,000
3A@ 115V, 400Hz Motor 50,000

VIBRATION RESISTANCE
Standard: 30 G’s, 10 to 2,000 Hz
QPL: 20 G’s, 10 to 2,000 Hz

SHOCK RESISTANCE
100 G's, 6 +1 ms

QPL APPROVAL
MIL-R-5757/23
MS 27245

MS 27247

1 BLUE BEAD
TERMINAL VIEW

*All ratings grounded case

4: GOLD PLATED

1: GOLD PLATED 2: SOLDER FINISH 5: SOLDER FINISH

Yy B A Y
.290+.010
TERMINAL VIEW (7.37+.25) '
5 2 BLUE BEADS 213@ 015 062:.002 DIA. —r ((1)52071+08§)D|A' 200+ 010 ™ (95207++08§)D‘A'
(5.41+ 29 (1.57: 05 <= (5.08+ 29)

i O 10R2

1072 _{D OO ——

m T BLUE BEADS ] . e. @ — BLUE BEADS] (\\ ’l (\\ — s | ——
200+ mo 200+ mo .200+.010

> e Hookg open > [ 20 >
(5.08+ 25) TOWARD OUTSIDE (5.08+ 25) (5.08+ 25)

EDGE OF HEADER

TERMINAL VIEW TERMINALS
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COIL DATA

NOM. CoIL PICKUP PICKUP DROPOUT DROPOUT NOM. COIL MAX. CoIL ENVIRONMENTAL
COoIL RESISTANGE VOLTAGE VOLTAGE VOLTAGE VOLTAGE POWER CoIL DESIG.
VOLTAGE IN OHMS Vdc (MAX.) Vdc (MAX.)  Vdc (MIN.) Vdc (MIN.) (mW) VOLTAGE
(Vdc) +10% @ 25°C @ 25°C @ 125°C @ +25°C @ -65°C @ 25°C
6.0 19 3.6 4.5 0.4 0.25 1.89 9.0 AA TEMPERATURE
12.0 75 7.2 9.0 0.9 0.5 1.92 16.0 AB -55°C to +85°C
26.5 300 14.4 18.0 18 1.0 2.34 32.0 AC VIBRATION
48.0 1,200 29.0 36.0 3.6 2.0 1.92 52.0 AD 20G's, 10 to 2,000Hz
120.0 7,600 72.0 90.0 9.0 5.0 1.89 122.0 AE SHOCK
115 Vac 400 Hz 1,200 72.0 90.0 10.0 5.0 n/a n/a AR 50G’s, 11ms
115 Vac 60-400 Hz 7,600 72.0 90.0 10.0 5.0 n/a n/a AS
6.0 19 3.3 4.5 0.4 0.25 1.89 9.0 BA TEMPERATURE
12.0 75 6.5 9.0 0.9 0.5 1.92 16.0 BB -65°C to +125°C
26.5 300 13.0 18.0 18 1.0 2.34 32.0 BC VIBRATION
48.0 1,200 26.0 36.0 3.6 20 1.92 52.0 BD 20G's, 10 to 2,000Hz
120.0 7,600 66.0 90.0 9.0 5.0 1.89 122.0 BE SHOCK
115 Vac 400 Hz 1,200 75.0 90.0 10.0 5.0 n/a n/a BR 50G’s, 11ms
115 Vac 60-400 Hz 7,600 75.0 90.0 10.0 5.0 n/a n/a BS
6.0 19 3.7 5.0 0.4 0.25 1.89 9.0 CA TEMPERATURE
12.0 75 7.4 10.0 0.9 0.5 1.92 16.0 CB -65°C to +125°C
26.5 300 14.7 20.0 18 1.0 2.34 32.0 CcC VIBRATION
48.0 1,200 29.4 40.0 3.6 20 192 52.0 CD 30G’s, 10 to 2,000Hz
120.0 7,600 74.0 100.0 9.0 5.0 1.89 122.0 CE SHOCK
115 Vac 400 Hz 1,200 80.0 100.0 10.0 5.0 n/a n/a CR 100G’s, 6ms
115 Vac 60-400 Hz 7,600 80.0 100.0 10.0 5.0 n/a n/a CS

<— 1.765 MAX (44. 83)4’ 375 mﬂ <—— 1.765 MAX (44.83) —>
+
>|  105MAX(2608) |< +| 1025 MAX (26.03) (953+25) >| 1025 MAX(26.08) |« v
530 MAX 530 MAX
530 MAX 040
(13.46) T i | Ii 1 (1346) (10 q F (13.46)
a8 1356 010 (34.44 + 25) A
>|  1484+010(3769+25) |« 3 > 1484:010(3769+2) |=<
1.354 + 010 (34.44 + 25)
T v \ A
375 00 - | v (NOTE)
(NOTE) (958 29) = ‘ 500+ 010
A 144 i (12.70 + 25)
3.66)
| S J
NOTE:
A07 = .895 max (22.73), Schematic 3 only 1.025 MAX (26.03) l«—— 1.765 MAX (44.83) —— 375+ 010
B07 = 1.010 max (25.66), Schematic 3 only 250 015 -« ('9 53’_ %)
= i +
B07 = 1.234 max (31.35), Schematics 2, 4 & 5 only 635+ » | 1,025 MAX (26.09) }«
l © 530 MAX \ l é }
@—} (13.46) 513§ %AX
MTG. HOLES
>| 562 010] < 144/(366) | 1437 010(3650 = 5) «
(14.27 + 25) X 187/(4.75)
a MTG. STUDS ¥ 6
~ 375 +.000-031
v (9.53 +.00-79)
0 | |
031 +.010 ! 1
(79.+25) ‘ (NOTE) ‘ (NOTE)
: l ¥ :
| |
T X L.
ftomemes 156+ 015 fommemms 040
(3.96 +.38) (1.02)
07 MOUNTING STYLES
SPECIFYING A PART NUMBER EXAMPLE: TYPE RATINGS MOUNTINGS SCHEMATIC TERMINALS CoIL TESTING
BO7 B 3 3 2 BC 1
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Long-life Half-size
Industrial Relay

Type 3SCV (2PDT)

Features

* 100,000,000 operations at low-level
* Hermetic seal

Description

The 3SCV is an exceptionally long life
relay for low level applications which is
designed for industrial applications such
as business machines and computer
peripheral equipment. The design is such
that the phenomenum of sticking contacts
is all but eliminated. Because of its low
contact resistance and its ability to handle
overloads the 3SCV relay is ideally suited
for applications which have previously
required reed devices.

Coil Table (All Values DC)* 340 mW Sensitivity: (Code 1)

Other Specifications

Contacts:

2FormC

Contact Resistance:

0.050 ohms;

0.100 ohms after life test

Life:

105-2A 28 volts DC,

115 volts AC (not grounded, resistive)
BA

Low-level— 100,000,000 operations
—50 pA at 50 mV Peak AC or DC
Sensitivity:

340 mW

Operate Time:

6 ms max.

Release Time:

4 ms max.

Bounce Time:

2 ms max.

Code
Location
Guide

Enclosure:

All welded, hermetically sealed
Terminals:

Weldable and solderable
Weight:

300z

Dielectric Strength:
500 volts rms at sea level
Insulation Resistance:
1,000 megohm min.
Vibration:

10G, 10-2000 Hz

Shock:

50G 6ms,f Yasine
Temperature:

—14C to +125C

See page 26 for Mounting Forms,
Terminals and Circuit Diagrams.

Voltage Calibrated, CODE: 5
Coil Maximum Release Voltage
Cotle Coil Resistance Suggested Operate Range at 25C
Letter at 25C (ohms) Source Volts
Voltst at 25C Max Min
A 47 +10% 4.8-7 3.9 27 43
B 75+ 10% 6.1-9 4.9 3.4 5
c 120 £ 10% 7.7-12 6.3 4.4 .69
D 180 £ 10% 9.5-15 7.7 5.4 .85
E 310+ 10% 12.5-20 10.1 7.0 1.1
F 440 + 10% 15.0-23 12.0 8.4 1.3
H 700 + 10% 20.0-30 15.5 10.9 1.7
K 1030 + 10% 24.0-35 18.5 12.9 2.0
L 1620 + 10% 30.0-44 23.1 16.2 25
M 2640 + 10% 39.0-56 29.5 20.68 3.2
O R D E R I N G Example: The relay selected in this ex-
ample is a 2PDT half-size relay, voltage Code Catalog No.
I N STR UCTI O N s calibrated, two-hole side bracket mount- o 3CV 5 04 2 H 2
ing, solder hook header, 700 ohms coil f
Catalog-selected Relays: The catalog resistance, and 100 mW sensitivity. By L Tyre
number is derived by choosing the proper choosing the proper code for each of ZBl Calibration
CODE for each of the six relay charac- these relay characteristics, the catalog B Mounting
teristics in the order in which the codes number is identified as 3SAV5042H2. Ol icade
are listed. Use the location guide (letters The letter R following sensitivity code eé ' )
in vertical red columns) to find each indicates relay received 5000 operation i Co'! Resistance
CODE easily. miss-test. Ex. 3SAV5042H2R. il Sensitivity

Tyco Electronics Corporation — www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

Specifications subject to change.

Clland TYCO are trademarks.
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Code
Location
Guide

26

Tyco Electronics Corporation

Mounting Forms (3SCV)

No Mount

Mounting
Code

* Assumes relay held se-

curely by potting or
other means.

|

400
MAX

400
MAX

f*— 800 MAX —of

120+ 002
h Mounting
5 Code
- — W;AX 53
T
F 800 MAX
—
020 | * 400 MAX
| % I [
I ! + I
‘| _— ! L 125+ 015
1
;-._ 130 MAX—!
5 ¥
0.3s 400
v Jt =
[4 1.078 % 005 ‘“‘4 120014
I 1.320 MAX {2 HOLES) Two-hole
020 ; End Bracket
400
Zszos ") | Mounting
: . f Ele
| S —
T 13
L 800 HAIJ

Two-hole elliptical END bracket

f>—— 1180 Mklﬁ

096 DIA
(4 HOLES)

360 MAX

400 ozo
MAX L
1
T
M LK)
e 125
800 MAX * ois

Side Bracket

Mounting
Code

54

Two-hole elliptical

All dimensions in inches
TOLERANCES

(Unless otherwise specified)
Hundredths #+0.020

Thousandths +0.005

Four-hole
End Bracket

Mounting
Code
01
.020
400 MAX
]

MAX
) )
400
040 MAX L s
[ ' ' ¥
T

J ) S E—— YT —

1062 120 DiA
- —171 (2 HOLES)
Two-hole 400 C | I
Side Bracket uax — 200+ o015
S
Mounting o= a
Code le— 800 Max —
04

Header and Connection Diagrams

Header Types

z+. 020
zﬁL

O y4 Header

Y 9 Type Dim. | Code CODE: 2

hdhdh 4y Solder hook 0.16 2
Str%ight pin (socket 4 Z*T
B type) 0.19 t.020

| 200 [~ or
k400 — 930 0m & ,m_?) —
P——.600 CODES 4
BLUE BEAD

www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

Specifications subject to change.

Clland TYCO are trademarks.
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Code -
Locatio rid-space
Guide R I
u ]
Magnetic-latching
Type 3SBM (4PDT) Other Specifications
Contact Arrangement: Operate Time:
Features 4-pole double-throw (4C) 4 ms max.
* Low profile...only 0.32 inch high Qperatg Sensmwty: . Reset Time:
« Internal diode for coil transient Single-coil form, 100 mW, dual-coil 4 ms max.
suppression available form, 180 mwW Bounce:
- Suitabie for pues operation—2msat  Contact Ratings: 15 ms
L] — s . . _ . . .
G e e e ots Dielectric Strength:
200 mH ’ ’ 500 volts rms at sea level;
o AC resistive —0.5 amps at 115 volts 350 volts. rms at 7(.),000 feet and above
Description (enclosure isolated from ground, or en- Insulation Resistance:
The Type 3SBM relay adds magnetic- closur(-_:- and movable contact at same 1,000 megohms minimum over
latching capability to the popular and potential) temperature range
growing family of 150-grid relays. ACO0.125 amps at 115 volts (enclosure at Vibration:
This relay has memory in that the contact line potential with respect to movable
> . contact) 30G, 55-3000 Hz
positions do not change when coil power C
is removed. Switching is accomplished Low-level —50 pA at 50 mV Shock:
by applying power to the applicable coil Peak AC or DC 150G at 11 ms
(dual coil) or with the applicable polarity Contact Resistance: .
(single coil). The low switching power . Temperature:
. f 0.050 ohms max.; —65Cto +125C
requirements are further enhanced by 0.150 ohms after life tests
its ability to operate from capacitor dis- 3
charge or other pulses or through its own Life:
contacts from batteries or similarly limited 100,000 operations at rated loads listed; See page 22 for Mounting Forms,
supplies. 1,000,000, operations at low-level loads Terminals and Circuit Diagrams.
Coil Table (All Values DC)*
SINGLE COIL, SENSITIVITY 1, (100 mW) DUAL COIL, SENSITIVITY CODE 2, (180 mW)
é:ogl Coil Maximum Set-Reset Values s d Coil Coil Maximum Set-Reset Values Suggested
ode 0i " — uggeste d : P o
Letter Resistance Calibration Calibration sgugme lce:t:, Resistance Calibration Calibration Source
@ 25C (Ohms) Code 5 Code 6 Volts: @ 25¢ (9,'"“3) Code 5 Code 6 Voltst
+ 10% Voltage (Volts) | Current (mA) =+ 10% Voltage (Volts) | Current (mA)
N 57 24 42 36- 85 H 10 14 135 2.0- 3.7
R 56 51 20 7.6-18 N 37 2.6 70 38-72
T 530 91 1 14-32 R 145 5.2 35 7.6-145
’ T 450 9.0 20 14-25
\% 1700 13.0 1.7 20-46 v 975 135 135 20-35
w 3250 18.0 55 28-63 w 2140 20.0 9.2 30-54
* Values are factory test and inspection values. User should allow for meter variations.
t Applicable over the operating temperature range in circulating air.
O R D E R I N G Example: The relay selected in this ex- e
INSTR UCTIONS ample is a dual-coil, current calibrated, Code  Relay Characteristic
four-hole end bracket mounting, solder Location Catalog No.
Type 3SBM relays can be ordered by hook header, 37 ohms coil resistance, Guide 3SBM 6 13 1 N 2
specifying the correct catalog number. and 180 mW sensitivity. By choosing the A Type—4 I
This number is derived by choosing the proper code for each of these relay char- B Calibration
proper CODE for each of the six relay acteristics, the catalog number is iden- c Mounting
characteristics in the order in which the tified as 3SBM6131N2. The letter R D Header
codes are listed. Use the code location following sensitivity code indicates relay . .
- : ” . ) - E Coil Resistance
guide (letters in vertical red columns) to received 5000 operations miss-test. Sensitivit
find each CODE easily. Ex. 3SBM6131N2R. F ensivity
20
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150 Grid-space
Relays Hybrid

Magnetic-latching
Single Diode, Dual Diode

Type 3SBM (4PDT)

Features

* Low profile...only 0.32 inch high
« Suitable for pulse operation

* MIL-R-39016/35

* MIL-R-39016/36

Description

The dual coil version of the 3SBM
magnetic latching relay is now avail-
able with coil transient suppression
with or without blocking diodes for re-
verse polarity protection. This hybrid
magnetic latching relay is an addition to
the growing family of 150 grid relays. The
diode method is employed to limit the
back EMF generated when the coil cir-
cuit is opened in order to protect other
circuit components such as semiconduc-
tors. The contact load capabilities of the
3SBM as well as the memory feature of
the latching function are both maintained.

Semiconductor
Characteristics at 25C:

Max. Negative Transient: 1 volt
Breakdown voltage: 100VDC Minimum
Max. Leakage Current: 1 microamp 50VDC

Coil Table Single Diode (All Values DC)*

Other Specifications

Contact Arrangement:
4-pole double-throw (4C)

Operate Sensitivity:
Single-coil form, 100 mW, dual-coil
form, 180 mW per coil

Contact Ratings:

DC resistive —2 amps at 28 volts

DC inductive —0.5 amps at 28 volts,
200 mH

AC resistive —0.5 amps at 115 volts
(enclosure isolated from ground, or en-
closure and movable contact at same
potential)

AC 0.125 amps at 115 volts (enclosure at
line potential with respect to movable
contact)

Low-level —50 pA at 50 mV

Peak AC or DC

Contact Resistance:

0.050 ohms max.;

0.150 ohms after life test

Life: :
100,000 operations at rated loads listed;
1,000,000, operations at low-level loads

Code
Location
Guide

Operate Time:
4 ms max.

Reset Time:

4 ms max.

Bounce:

1.5ms

Dielectric Strength:Note (1)

500 volts rms at sea level;

350 volts rms at 70,000 feet and above
Insulation Resistance:Note (1)
1,000 megohms minimum over
temperature range

Vibration:

30G, 55-3000 Hz

Shock:

150G at 11 ms

Temperature:

—65Cto +125C

Note (1): Tests for dielectric withstanding
voltage and insulation resistance should
be made with “coil terminals” shorted
together to avoid unnecessary electrical
stress to semiconductor elements.

See page 22 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table Dual Diode (All Values DC)*

Dual Coil, Sensitivity Code 5(180 mW) Dual Coil, Sensitivity Code 6 (180 mW)

Coil Coil MAX. SET—RESET VALUES |giocected Coil Coil MAX. SET_RESET VALUES | g, qcested
Code Resistance Calibration Calibration Source Code Resistance Calibration Calibration Source
Letter (@ 25C (ohms) | " ~Code 5 Code 6 Letter (@ 25C (ohms) Code 5 Code 6

* 10% Voltage (Volts) |Current (mA) Voltst * 10%** Voltage (Volts) | Current {mA) Voltst
H 10 1.4 135 2.0- 3.7 H 10 24 135 2.6- 4.1
N 37 2.6 70 3.8- 7.2 N 37 3.6 70 38- 7.2
R 145 5.2 35 7.6-14.5 R 145 6.2 35 7.6-14.5
T 450 9.0 20 14-25 T 450 10.0 20 14.0-25.0
\' 975 13.5 3.5 20-35 Vv 975 145 13.5 20.0-35.0
w 2140 20.0 9.2 30-54 w 2140 21.0 9.2 30.0-45.0

* Values are factory test and inspection values. User should allow for meter variations.
1 Applicable over the operating temperature range in circulating air.
**Coil resistance cannot be measured by conventional bridge.

Tyco Electronics Corporation

www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

Specifications subject to change.

Clland TYCO are trademarks
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Code

Location
Guide

22

Tyco Electronics Corporation

|e———1.062 mox —
Mounting Forms (3SBM) 850 £ 010 —
(Vibration note with each form is T "
acceleration from 55 to 3000 Hz). 1o CJ 3050 ALL DIMENSIONS IN INCHES
) mox +.010 TOLERANCES
G G 1 Unless otherwise specified:
.610 \1"( p ed:
e ) Hundredths +0.020
e 610max—e] 20U Thousandths  +0.005
f*—610 mox—e
rﬁ .094
.320 .020 +.010
':.ig max ]=|_L
v L N L ' .
L ] f
No Mount v End Bracket
Mounting Code Vibration* Mounting Code Vibration
- 00 30g 13 30g
*Assumes relay held securely by potting or
cher means.
Header and CODE: 1 —»| [«=020 dia Header Types
H z Header
Connec“on Type Dimension | Code
Diagrams T . Solder Hook | 0.13 ]
DUAL COIL >/ e 0 Straight Pin 0.12 8
When the SET coil is pulsed with plus - Straight Pin
polarity on the blue bead, the movable (socket or
contacts take the position shown in the PCB type) 0.19
connection diagram. The contacts are .050 Ref - ;
transferred when the RESET coil is Straight Pin 0.25 5
pulsed with plus polarity on the reset
terminal. A new pulse of the SET coil CODES: 4,58
with plus polarity on the blue bead will . .
transfer the contacts back. — |<—-020 dia
The contacts can also be transferred by [
applying a pulse of opposite polarity to A
the coil previously pulsed. However, this Z+ 020
method requires slightly more power 4
than the more normal form of operation
described in the previous paragraph.
CODE 1 CODE 2
blue bead blue bead
43 50 4 6 i?

Terminal numbers for reference only

blue bead

45@ 7
450

.360

|

‘
A
L 150}=—
=300

450 —

&

www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

(Terminal numbers for reference only)

CODE 5
Single Diode

blue bead

Reset Terminal

Specifications subject to change.

Clland TYCO are trademarks

Sg 15 114 8
i?iS

Reset Terminal

CODE 6
Dual Diode

blue bead

Reset Terminal

© 2003 by Tyco Electronics Corporation
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Code —
Location rid-space
Guide - - =
Micro-miniature
Type 3SBH (4PDT) Other Specifications Operate Time:
4 ms max.
Contact Ratings: Release Time:
DC resistive —2 amps at 28 volts 4 ms max.
Features DC inductive — 0.5 amps at 28 volts, Bounce:
* Low profile...only 0.32 inch high 200 mH 1.5 millisecond
* Long life version available AC resistive—0.5 amps at 115 volts, 400 . - .
* MIL-R-39016/14 or 60 Hz (enclosure isolated from ground, Dielectric Strength..
or enclosure and movable contact at same 500 volts rms at sea level;
- potential) 350 volts rms at 70,000 feet
Description AC 0.125 amps at 115 volts (enclosure at Insulation Resistance:
This 150 four pole double throw Grid- line potential with respect to movable 1,000 megohms minimum over
space relay is the companion to the two contact) . temperature range
pole 3SBC type shown on page 10. It also Low level —low-level operation at 50 Vibration:
features the same .150 inch pin spacing millivolts, 30 microamps, 33-ohm miss 30G t 300'0 H
that allows you to insert the relay with no level 10 z
intermediate pin spreaders. There is Contact Resistance: Shock:
adequate clearance for conductors to 0.050 ohms max.: 0.150 ohms after life 100G at 11 ms
reach all pins. It is a very compact 4 pole test v Temperature:
double throw 2 ampere relay. Life: —~65Cto +125C
100,000 operations at rated loads listed; See page 19 for Mounting Forms,
1,000,000, operations at low-level loads Terminals and Circuit Diagrams.
Coil Table (All Values DC)* Type 3SBH, 4 Pole Relay — 250 mW Sensitivity: (Code 1)
SENSITIVITY CODE: 1
Voltage Calibrated, Code: 5
; ; : Release Voltage
Coil Coil Suggested Maximum
Code Resistance Source Operate Range at 25C
Letter at 25C ohms Voltst Volts at 25C Max. Min.
B 28 =10% 40- 70 2.7 1.6 0.3
D 73 +10% 6.0-11.0 4.2 2.5 0.4
E 115+10% 8.0-14.0 54 3.2 0.6
G 280 = 10% 12 -220 8.4 5.0 0.8
H 430 = 10% 15 -26.0 10.3 6.0 1.0
K 720 £10% 20 -35.0 135 8.1 15
N 1040 = 10% 26 -46.0 175 10.5 19
* Values listed are Factory test and inspection values. User should T Applicable over the operating temperature range in circulating air.
allow for meter variations.
0 R D E R I N G Example: The relay selected in this ex-
ample is a 4PDT 150-grid relay, voltage (Sode Catalog No.
I N STR UCTIO N S calibrated end bracket mounting, 0.13- ide 3BH 5 1B 1 K 5
inch solder hook header, 720 ohms coil A _T
Catalog-selected Relays: The catalog resistance, and 250 mW sensitivity. By Type
number is derived by choosing the proper choosing the proper code for each of CIl Calibration
CODE for each of the six relay charac- these relay characteristics, the catalog C Mounting ————J
teristics in the order in which the codes number is identified as 35BH5131K5. 0 .
are listed. Use the location guide (letters The letter R following sensitivity code £ Coil Resi
in vertical red columns) to find each indicates relay received 5000 operation . oil Resistance
CODE easily. miss-test. Ex. 35BH5131K5R Sensitivity
16
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150 Grid-space Hybrid

Micro-miniature

Relays

Type 3SBH (4PDT)

Features

 Low profile...only 0.32 inch high
* Long life version available
* MIL-R-39016/53 & 54

Description

The 4PDT .150 Grid-space hybrid relays
are advanced designs of the standard high
reliability 4PDT .150 Grid-space relays.
In the single diode version, the relay coil-
back electromotive force is suppressed
to prevent circuit/component damage.
With the dual diode version, a steering
diode is added to the coil circuit, along
with the suppression diode. This steering
diode prevents operation of the relay by
reverse polarity voltages and protects
the suppression diode. The single diode
version is qualified to MIL-R-39016/53
and the dual diode is qualified to
MIL-R-39016/54.

Coil Table (All Values DC)* Type 3SBH, 4 Pole Relay —250 mW Sensitivity:

Other Specifications

Contact Ratings:

DC resistive —2 amps at 28 volts

DC inductive —0.5 amps at 28 volts,

200 mH

AC resistive —0.5 amps at 115 volts, 400
or 60 Hz (enclosure isolated from ground,
or enclosure and movable contact at same
potential)

AC 0.125 amps at 115 volts (enclosure at
line potential with respect to movable
contact)

Low-level —50 A at 50 mV

Peak AC or DC

Contact Resistance:
0.050 ohms max.;
0.150 ohms after life test

Life:
100,000 operations at rated loads listed;
1,000,000, operations at low-level loads

Operate Time:

4 ms max.

(Code 5 single diode, Code 6 dual diodes)

Release Time:
6 ms max.

Bounce:
2.0 millisecond

Dielectric Strength: Note (1)
500 volts rms at sea level;
350 volts rms at 70,000 feet

Insulation Resistance: Note (1)
1,000 megohms minimum over
temperature range

Semiconductor
Characteristics at 25C:

Max. Negative Transient: 1 volt
Breakdown voltage: 100VDC @ 10 a
Minimum

Max. Leakage Current: 1 microamp @
50vVDC

Note (1): Tests for dielectric withstanding
voltage and insulation resistance should
be made with “coil terminals” shorted
together to avoid unnecessary electrical
stress to semiconductor elements.

See page 19 for Mounting Forms,
Terminals and Circuit Diagrams.

Single Diode SENSITIVITY CODE: 5
Voltage Calibrated, Code: 5
. . . Release Voltage
Coil Coil Suggested Maximum

Code Resistance Source Operate Range at 25C

Letter at 25C ohms Voltst Volts at 25C Max. Min.
B 28 +=10% 40- 70 27 16 03
D 73+=10% 6.0-11.0 4.2 2.5 0.4
E 115+ 10% 8.0-14.0 5.4 3.2 0.6
G 280+ 10% 12 -22.0 8.4 5.0 0.8
H 430 = 10% 15 -26.0 10.3 6.0 1.0
K 720+ 10% 20 -35.0 135 8.1 15
N 1040 = 10% 26 -46.0 175 10.5 1.9

Dual Diode SENSITIVITY CODE: 6

B 28 +10% 4.0- 70 3.7 2.3 0.5
D 73 +=10% 6.0-11.0 52 3.2 06
E 115+10% 8.0-14.0 6.4 3.9 0.8
G 280+ 10% 12.0-22.0 94 57 1.0
H 430 = 10% 15 -26.0 11.3 6.7 1.2
K 720 +10% 20 -35.0 14.5 8.8 1.7
N 1040 + 10% 26 -46.0 18.1 111 2.1

*Values listed are factory test and inspection values. User should allow for meter variations.

tApplicable over the operating temperature range in circulating air.

Tyco Electronics Corporation  www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

Code

Location
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i LONG-=life 150

Grid-space

Micro-miniature

Relays

100,000,000 Operations

At Low Levels

Type 3SDH (4PDT)

Features

* Long life at low level or signal loads.
* Low profile...only 0.32 inch high

Description

The 3SDH relay is designed for
100,000,000 operations at low levels. It
is a four pole double throw Grid-spaced
relay. The 0.150 inch pin spacing allows
the user to insert the relay with no inter-
mediate pin spreaders. There is adequate
clearance for conductor to reach all pins.

Other Specifications

Contact Ratings:

DC resistive— 2 amps at 28 volts,

(DC 100,000 operations)

DC inductive —0.3 amp at 28 volts,
(L/R not greater than 0.008)

AC resistive—0.5 amp at 115 volts, 400
or 60 Hz (enclosure isolated from
ground, or enclosure and movable con-
tact at same potential)

AC resistive 0.125 amps at 115 volts
(enclosure at line potential with respect
to movable contact)

Low-level —50 A at 50 mV

Peak ACor DC

Contact Resistance:
0.050 ohms max.; 0.150 ohms after life

tests

Life:

100,000 operations at rated loads lifted;
100,000,000 operations @ low-level loads

Operate Time: @ +25°C

4 ms max.

Release Time: @ + 25°C

4 ms max.

Bounce: @ +25°C

1.5 millisecond

Dielectric Strength:
500 volts rms at sea level;
350 volts rms at 70,000 feet
Insulation Resistance:
1,000 megohms minimum over
temperature range
Vibration:

30G, to 3000 Hz

Shock:

100G at 11 ms
Temperature:

—40Cto +125C

See page 19 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table (All Values DC)*Type 3SDH, 4 Pole Relay—210mW Sensitivity: (Code 1)

SENSITIVITY CODE: 1
Voltage Calibrated, Code: 5
: : . Release Voltage
Coil Coil Suggested Maximum
Code Resistance Source Operate Rangeat25C _
Letter at 25C ohms Voltst Volts at 25C Max. Min.
B 28 = 10% 40- 70 3.0 1.6 0.3
D 73+10% 6.0-11.0 4.8 2.5 04
E 115+ 10% 8.0-14.0 59 32 0.6
G 280+ 10% 12 -220 9.3 50 08
H 430 = 10% 15 -26.0 115 6.0 1.0
K 720 £ 10% 20 -35.0 149 8.1 15
N 1040 = 10% 26 -46.0 179 105 19

* Values listed are Factory test and inspection values. User should

allow for meter variations.
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Mounting Forms (3SBH, 3SDH)

(Vibration note with each form is

Code
Location
Guide

acceleration from 55 to 3000 Hz) No Mount End Bracket C
Mounting Code Vibration* Mounting Code Vibration
00 30g 13 30g
*Assumes relay held securely by potting or 1062 mox .
other means. 050 010l

Header Types

S
(3
13
610 .suo 300
mox mux *.010
G L]
A
| R]

.096 dio.
610 max —e{

t@—610 mox—s

¥ .094
.320 ,320 .020 l *.010
max max _L
Type Dimeznsion Hce:ggr t L T - T
L] L] t
Solder hook 0.13 1
Straight pin 0.12 8
Stran - CODE: 1 5 All dimensions in inches
raight pin
socket or 2+.020 TOLERANCES
PCB type) 0.19 4 74 020 . —v (Unless otherwise specified)
Straight pin 0.25 + 020 dia. = || = Hundredths +0.020
CODES: Thousandths +0.005
4,5,8
Header and Connection Diagrams
CODE1 CODES CODE®6
4-Pole Terminal View F
blue bead blue bead blue bead
1 19§ 119 ¢ L] 1 19 ¢ L
! O ! PR 3 J
O S LI S L R
SR ! IS ! J S
CODE1 CODES5 &6
b/lue bead blue bead
o TS — o SO0 (I
. N ] .
P ‘j?_’ 5 IDO(E
o POt | SOOI
9»@ : > + '
—{.150 —|.150
300 300
le—.450 450
Terminals .020 dia
OR D E R I N G Example: The relay selected in this ex-
ample is a 4PCT 150-grid relay, voltage Code Catalog No.

INSTRUCTIONS

Catalog-selected Relays: The catalog
number is derived by choosing the proper
CODE for each of the six relay charac-
teristics in the order in which the codes
are listed. Use the location guide (letters
in vertical red columns) to find each
CODE easily.

Tyco Electronics Corporation  www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

w

Location 3BH 5 13 1 K

» [y T

calibrated end bracket mounting, 0.13-
inch solder hook header, 720 ohms coil
resistance, and 250 mW sensitivity. By
choosing the proper code for each of
these relay characteristics, the catalog
number is identified as 35BH5131K5.
The letter R following sensitivity code
indicates relay received 5000 operation
miss-test. Ex. 35BH5131K5R

Calibration
Mounting ———
Header

Coil Resistance

mm OO

Sensitivity

19
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150 Grid-space
Micro-miniature

Code
Location
Guide

12

Tyco Electronics Corporation

Relays

Type 3SBC (2PDT)
Standard

135mW 2PDT
50 mW (Form AB) 1PNC—1PNO

Features

* Low profile...only 0.32 inch high

* Internal diode for coil transient
suppression and transistor driven
models available

* MIL-R-39016/13

* RF designs available

Description

The 150 Grid-space relay —only 0.32
inches high —save space in electronic
packaging. The pin spacing allows you to
insert the relay with no intermediate

pin spreaders as well as meet applicable
military specifications.

Coil Table Type 3SBC (All Values DC)*2PDT, 135 mW Sensitivity: (Code 1)

Other Specifications

Contact Ratings:

DC resistive — 2 amps at 28 volts (50,000
operations)

1 Amp@ 28V (100,000 operations)
DC inductive — 0.5 amps at 28 volts,
200 mH

AC resistive — 0.5 amps at 115 volts
AC - 0.125 amps at 115 volts (case
grounded)

Low-level — 50 pA at 50 mV

Peak AC or DC

Contact Resistance:
0.050 ohms max.; 0.150 ohm after life test

Life:
100,000 operations at rated loads listed;
1,000,000 operations at low-level loads

Operate Time:

4 ms max.

Release Time:
4 ms max.

Bounce:
1.5 millisecond

Dielectric Strength:
500 volts rms at sea level
350 volts rms at 70,000 feet and above

Insulation Resistance:
1,000 megohms minimum over tempera-
ture range

Vibration:
30G, to 3000 Hz

Shock:
100G at 11 ms

Temperature:
—65Cto +125C

See page 15 for Mounting Forms,
Terminals and Circuit Diagrams.

Voltage Calibrated, Code 5 Current Calibrated, Code 6
. Release Voltage Release Current
Coil Max. Max. Max.
Coil Resistance Suggested Operate Range @ 25C Continuous Operate Range @ 25C (mA)

Code @ 25C Source Volts Current @ Current
Letter (ohms) Voltst @ 25C Max. Min. 125C (mA) @ 25C (mA) Max. Min.
A 44 +=10% 3.5-6.2 24 1.45 0.26 87.0 545 32.7 6.00
B 56 = 10% 4.0-7.0 2.7 1.6 0.3 770 48.3 28.6 5.30
D 140+ 10% 6.4-12.0 4.4 2.6 0.5 50.3 314 18.5 3.60
E 210+=10% 8.0-16.0 54 3.2 0.6 40.0 25.7 154 2.80
L 650 = 10% 13.6-24.0 9.5 56 1.0 229 14.3 8.6 - 1.54
K 1350 = 10% 20.0-35.0 13.5 8.1 15 15.5 10.0 6.0 1.10
N 2245 +10% 26.0-46.0 171 10.5 1.9 12.0 7.6 4.7 0.84

Coil-Data (All Values DC)* Type 3SBC Form AB 50 mW Sensitivity non mil spec: (Code 2)

Voltage Calibrated, Code 5 Current Calibrated, Code 6
. Release Voltage Release Current
Coil Max. Max. Max.
Coil Resistance Suggested Operate Range @ 25C Continuous Operate Range @ 25C (mA)

Code @ 25C Source Volts Current @ Current
Letter (ohms) Voltst @ 25C Max. Min. 125C (mA) @ 25C (mA) Max. Min.
B 56 = 10% 26-7.0 18 1.1 0.16 46.5 29.1 18.2 3.30
C 85+ 10% 3.3-95 23 14 0.20 38.7 242 151 2.70
D 140 = 10% 4.3-12.0 29 1.8 0.27 304 19.0 119 2.10
E 210+10% 5.3-14.0 3.6 2.2 0.33 248 155 97 1.75
F 360+ 10% 6.7-19.0 45 2.8 0.41 18.9 11.8 72 1.30
G 510+ 10% 8.2-23.0 5.6 35 0.51 15.8 9.9 6.2 1.10
H 775+10% 10.0-26.0 6.8 4.2 0.62 12.8 8.0 5.0 0.90
K 1350 = 10% 13.2-35.0 9.0 56 0.82 9.8 6.1 3.8 0.68
N 2245 +10% 16.8-46.0 114 71 1.00 74 46 29 0.52

*Values listed are factory test and inspection data. User should allow for

1At nominal resistance plus 10%.

www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

Specifications subject to change.

meter variations.

Clland TYCO are trademarks.

t Applicable over the operating temperature range in circulating air.
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150 Grid-space Hybrid

Micro-miniature
Relays single Diode,

Dual Diode

Type 3SBC (2PDT)
135 mW

Features

* Low profile...only 0.32 inch high
* 50 milliwatt forms available

* MIL-R-39016/37

* MIL-R-39016/38

* RF designs available

Description

The hybrid 150 Grid-space relay —only
0.32 inches high —saves space in elec-
tronic packaging. The pin spacing allows
you to insert the relay with no inter-
mediate pin spreader.

Other Specifications

Contact Ratings:

DC resistive — 2 amps at 28 volts (50,000
operations)

1 Amp@ 28V (100,000 operations)
DC inductive — 0.5 amps at 28 volts,
200 mH

AC resistive — 0.5 amps at 115 volts
AC - 0.125 amps at 115 volts (case
grounded)

Low-level — 50 A at 50 mV

Peak AC or DC

Contact Resistance:

0.050 ohms max.; 0.150 ohm after life test Semiconductor
Life: Characteristics at 25C
100,000 operations at rated loads listed; DIODE

1,000,000 operations at low-level loads.
Operate Time:

4 ms max.

Release Time:
6 ms max.

Bounce:

1.5 millisecond

Dielectric Strength: Note (1)

500 volts rms at sea level

350 volts rms at 70,000 feet and above

Insulation Resistance: Note (1)
1,000 megohms minimum over tempera-
ture range

Vibration:
30G, to 3000 Hz
Shock:

100G at 11 ms

Temperature:
—65C to +125C

Max. Negative Transient: 1.0 volt
Breakdown voltage: 100VDC @ 10
microamps

Max. Leakage Current: 1 microamp @
50VDC

See page 15 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table Single Diode (All Values DC)*(2DPT), 135 mW Sensitivity: (Code 5)

ohms coil resistance, and 50 mW sensi-
tivity. By choosing the proper code for

not covered in this publication — will be
assigned special catalog numbers upon

Coil Resistance

Voltage Calibrated, Code 5 Current Calibrated, Code 6
; Coil Max. Release Voltage ; Release Current
Coil - Suggested vorag Max. Contin- | Max. Operate :
Code Re(zas |séa5réce Source O\Bg'r'aste Range @ 25C uous Current Current @ | nange @ 25C (mA)
Letter (ohms) Voltst | @ 25¢ Max. Min. | @ 125C (mA) | 25C (mA) Max Min.
A 44+10% 3.5- 6.2 24 1.45 0.26 87.0 54.5 32.7 6.00
B 56 +10% 40- 70 2.7 1.6 0.3 77.0 48.3 28.6 5.30
D 140+ 10% 6.4-12.0 4.4 2.6 0.5 50.3 31.4 18.5 3.60
E 210+10% 8.0-16.0 5.4 3.2 0.6 40.0 25.7 15.4 2.80
L 650 +10% 13.6-24.0 9.5 5.6 1.0 22.9 14.3 8.6 1.54
K 1350 +10% 20.0-35.0 13.5 8.1 1.5 15.5 10.0 6.0 1.10
N 2245 +10% 26.0-46.0 171 10.5 1.9 12.0 7.6 4.7 0.84
Coil Table Dual Diode (All Values DC)*(2DPT), 135 mW Sensitivity: (Code 6)
A 44 +10% 39- 70 34 2.0 0.37 98.2 77.3 455 8.4
B 56+ 10% 4.6- 8.0 3.7 2.2 0.41 89.8 66.1 39.3 71
D 140+=10% 7.8-12.0 54 3.2 0.6 52.4 38.6 229 4.3
E 210=10% 9.3-16.0 6.4 3.8 0.7 41.4 30.5 18.1 3.3
L 650 +10% 15.0-24.0 10.5 6.2 1.1 23.6 16.2 9.5 1.7
K 1350+ 10% 21.0-35.0 145 8.7 1.6 16.0 10.7 6.4 1.2
N 2245 +10% 27.0-46.0 18.1 10. 2. 121 8.1 4.9 0.9
O R D E R I N G catalog number is 3SBC6131E2. The Code Catalog No.
letter R following sensitivity code indi- L%cqaion 3SBC 6 13 1 E
I N STR U CTI O N S cates relay received 5000 operation uide
miss-test. Ex. 3SBC6131E2R. A TypeT
Note: Relays specified by catalog numbers i .
Example: The relay selected in the ex- (per above directions) are general-use ) Calibration
ample isa FORM AB 150-grid relay, cur- items controlled by catalog specifications. ol Mounting
rent calibrated, end bracket mounting Relays to be controlied by customer
with 0.13-inch solder hook header, 210 drawings— or relays having requirements Dl Header
E
F

each of these relay characteristics, the

Tyco Electronics Corporation  www.tycoelectronics.com

request.

800-522-6752 (U.S.A.) or 717-564-0100
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Code -
Losation rid-space
Guide -
ong-life
| [ [
icro-miniature
T e 3SCC (ZPDT) contact systems, and the long life pro- Release Time:
yp cessing that has made Cll relays the 4 ms max.
1 70 w standard for quality and reliability.
m egs  g- Bounce:
Other Specifications 15 millisecond
Features Contact Ratings: Dielectric Strength:
* 100,000,000 operations low-level : Ege:gtsi'grtg;a — 2 amps at 28 volts (50,000 500 volts rms at sea level
signal loads
. Rl% Sosirs available 1 Ar.”p@ 23\/ (100,000 operations) 350 volts-rms at 70,000 feet and above
« Low profile —.320 height ggolrrmctwe — 0.5 amps at 28 volts, Insulation Resistance:
* Hermetic seal S 1,000 megohms minimum over
o M o AC resistive — 0.5 amps at 115 volts
X F'égrpoiﬁ:'ar?'"ti’ ted AC - 0.125 amps at 115 volts (case temperature range
reotese Eroquecli) 50 nA at 50 mV Vibration:
.- ow-level — 50 pA a m
Description Peak AC or DC 806 to 3000 Hz
The .150 Grid relay, the smallest (.320 . . Shock:
inches high) 2 Amp Rated relay available Contact Res!stance. . 100G at 11 ms
. . - . 0.050 ohm max.; 0.150 ohms after life test
in commercial and military qualified Te .
) e . . emperature:
models, is now available in the long life Life: — 40Cto + 125C
version. Capable of over 100,000,000 100,000 operations at rated loads listed;
mechanical operations at low level and signal 100,000,000 operations at low-level
load, the .150 Grid relay provides the loads ]
simplicity of relays for circuit design, the — See page 15 for Mounting Forms,
low circuit resistance of precious metal Operate Time: Terminals and Circuit Diagrams.
4 ms max.
Coil Table Type 3SCC (All Values DC)* 2 PDT Relay — 170mW Sensitivity: (Code 1)
Voltage Calibrated, Code 5 Current Calibrated, Code &
. Coil Max. Release Voltage . Release Current
Coil Resistance Suggested Operate Range @ 25C Max. Contin-| Max. Operate Range @ 25C (mA)
Code @ 25C Source Volts uous Current Current @
Letter {ohms) Voltst @25¢C Manx. Min. @ 125C (mA) 25C (mA) Max. Min.
A 44 +10% 3.5- 6.2 2.7 1.45 0.26 87.0 61.4 32.7 6.00
B 56+ 10% 4.0- 7.0 3.1 1.6 0.3 77.0 55.4 28.6 5.30
D 140 + 10% 6.4-12.0 49 2.6 0.5 50.3 35.0 18.5 3.60
E 210+ 10% 8.0-16.0 5.9 3.2 0.6 40.0 28.0 15.4 2.80
L 650+ 10% | 13.6-24.0 10.5 5.6 1.0 229 16.2 8.6 1.54
K 1350+ 10% | 20.0-35.0 15.1 8.1 1.5 15.5 11.2 6.0 1.10
N 2245+ 10% | 26.0-46.0 195 10.5 1.9 12.0 8.7 4.7 0.84
* Values listed are factory test and inspection data. User should allow for meter variations.
t Applicable over the operating temperature range in circulating air.
O R D E R I N G catalog number is 3SBC6131E2. The Code Catalog No.
letter R following sensitivity code indi-  Location 3SBC 6 1 1
I N STR U CTI O N S cates relay received 5000 operation Guide 3 i
miss-test. Ex. 3SBC6131E2R. TypeT
Note: Relays specified by catalog numbers A .
Example: The relay selected in the ex- (per above directions) are general-use SJ Calibration
ample isa FORM AB 150-grid relay, cur- items controlled by catalog specifications. o Mountin
rent calibrated, end bracket mounting Relays to be controlled by customer 9
with 0.13-inch solder hook header, 210 drawings — or relays having requirements DI Header
ohms coil resistance, and 50 mW sensi- not covered in this publication —will be W Coil Resi
tivity. By choosing the proper code for assigned special catalog numbers upon oil Resistance
each of these relay characteristics, the request. IS Sensitivity
14
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tqc,‘a / Electronics
Mounting Forms (3SBC,

3SCC)

All dimensions in inches

TOLERANCES
(Vibratioq note with each formiis (Unless otherwise specified)
acceleration from 55 to 3000 Hz) Hundredths +0.020
Thousandths +0.005
te———1.062 mox ————= .005
je——85+.010—] 010
T ' r=’f_
310 } .320 max.
o EE 5 P L
.096 dia.
1 RPN N o e ey
320
max 320 max. i€
: f 020 I 150 +.010
: . 320 mox “ ° | . .
S ? | R }
' i .610 max. =]
*—.610 max —=| L —— | 094
1'010 ft———— 1,062 max. =—e————pp{
No Mount End Bracket Side Bracket
Mounting Code Vibration Mounting Code Vibration Mounting Code Vibration
00 30g 13 30g 25 30g
*Assumes relay held securely by potting or
other means
—, = .020 dia
HEADER TYPES
+
Z HEADER Z +.020
TYPE DIMENSION CODE CODE: 1
Solder hook 0.13 1 _
Straight pin 0.12 8 020 )
Straight pin | 0.19 4| |e | 2%:020
Straight pin 0.25 5 dia ¥ —"——
CODES: 45,8
o
O S D 1 o7
CODE 1,5,&6 CODE 2
T ~
/
~— 450 —o| -— 450 — blue bead blue bead
- 375
- 300~ - 300 CODE 1 CODE 2
5o | — 150
‘—’%Qﬁ @ @ G s @ &) l 1
orsf I A g I { S § . ° 1
e e et T ee b
blue beod blue bead T I 3 T I $
+ +
CODE 5 CODE 6
TERMINAL VIEW SINGLE DIODE DUAL DIODE
Tyco Electronics Corporation  www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100  Specifications subject to change. ~ Cll and TYCO are trademarks.
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Magnetic-latching,

Code
Location
Guide

34

Tyco Electronics Corporation

Grid-space,
Micro-miniature

Relays

Type 3SAM (2PDT)

Features

* Special shock designs up to 700G, 1 ms
» Suitable for pulse operation

* No hang up feature on low power pulses
* MIL-R-39016/32

* Special wiring is available

Description

This relay has ‘memory’ in that the contact
positions do not change when coil power
is removed. Switching is accomplished
by applying power to the applicable coil
(dual coil) or with the applicable polarity
(single coil). The low switching power
requirements are further enhanced by
its ability to operate from capacitor dis-
charge or other pulses or through its own
contacts for batteries or similarly limited
supplies.

Coil Table (All Values DC) Single Coil

Other Specifications

Contact Ratings:

DC resistive — 2 amps at 28 volts
DC inductive —0.5 amps at 28 volts,
200 mH

AC resistive—1 amp at 115 volts,
(single coil) case not grounded

AC resistive —.25 amp at 115 volts,
(dual coil) cast not grounded
Low-level —50 uA at 50 mV

Peak AC or DC

Contact Resistance:
0.050 ohms initial
0.100 ohms after life test

Life:
100,000 operations at rated load:
1,000,000 operations at low-level

Operate Time:
4ms

50 mW Sensitivity: (Code: 1)

Reset Time:
4ms

Bounce:

2ms

Dielectric Strength:
1,000 volts RMS at sea level; 700 volts RMS
across contact gap

Insulation Resistance:
1,000 megohms minimum
Vibration:
30G, to 3000 Hz

Shock:
150G at 11 ms

Temperature:
—65C to +125C

See page 35 for Mounting Forms,
Terminals and Circuit Diagrams.

Coil Table (All Values DC) Dual Coil

75 mW Sensitivity: (Code: 2)

Current Calibrated, CODE: ¢ Current Calibrated, CODE: 6
) . . Coil Maxt

Coil Coil Max Operate :

Ccf::;e Resisc;lance and Rpeset Suggested é::‘;:? Resistance Operate susgogui?:?d

Letter Source Letter @25C For Current For

@25C Current (mA) . A Voltage For
(Ohms) s Voltaget Each Coil Each Coil Each Coilt
(Ohms) (mA)

A 16.4 = 10% 55.2 1.8-4.8 A 8.2 +10% 95.8 1.5-2.6
B 40 *= 10% 35.3 2.7-7.5 B 20 =+ 10% 61.2 2.34.1
c 96 * 10% 22.8 4.2-11.0 C 48 * 10% 39.5 3.6-6.3
D 164 = 10% 17.4 5.5-15.0 D 82 + 10% 30.2 4.7-8.3
E 260 * 10% 13.9 7.0-19.0 E 130 = 10% 24.0 6.0-10.0
E 400 *= 10% 11.2 8.5-23.0 F 200+ 10% 19.4 7.4-13.0
H 600 = 10% 9.2 11.0-29.0 H 300 = 10% 15.8 9.0-16.0
K 960 * 10% 7.2 13.0-37.0 K 480 * 10% 12.5 12.0-20.0
L 1350 = 10% 6.1 16.0-43.0 L 675 * 10% 10.6 14.0-24.0
M 1950 = 10% 5.1 19.0-52.0 M 975 *+ 10% 8.8 16.0-29.0
N 3000 *= 15% 4.1 25.0-64.0 N 1500 *= 15% 7.1 21.0-35.0
P 4800 * 15% 3.3 32.0-81.0 P 2400 = 15% 5.6 27.0-44.0
=4 8200 * 20% 2.5 43.0-99.0 R 4100 * 20% 4.3 37.0-55.0

t Applicable over the operating temperature range in circulating air.
t Initial or inspection value. Allow 20% increase in value of maxi-

mum pickup during rated life.

mum operate and reset during rated life.

ORDERING INSTRUCTIONS

Example: The relay selected in this ex-
ample is a 2PDT magnetic latching relay,
current calibrated, four-hole end bracket
mounting, solder hook header, 1500 ohms
coil resistance, and 75 mW sensitivity. By
choosing the proper code for each of
these relay characteristics, the catalog
number is identified as 3SAM6014N2.
The letter R following sensitivity code
indicates relay received 5000 operation

miss-test. Ex. 3SAM6014N2R.

www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100

3SAM

Type_—_T

Catalog No.
6 01 4 N

— 1

ance

Code
Location Relay
Guide Characteristic
A
2] Calibration
C Mounting
D Header
E Coil Resist
F Sensitivity

t Applicable over the operating temperature range in circulating air.
1 Initial or inspection value. Allow 20% increase in value of maxi-

2
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'ih(‘“[:lﬂl//éﬂecfnonﬁcs
Mounting Forms (3SAM)

(Vibration note with each form is acceleration

from 55 to 3000 Hz)
T@
.400
_t

No Mount
Mounting |y PN
Code Vibration
00 30g I_
900
* Assumes relay se- MAX

curely held by pot-
ting or other means.

| |

| |

| S ——]
800 MAX

Code

Location
All dimensions in inches Guide
TOLERANCES
(unless otherwise specified)
Hundredths *+0.020
Thousandths *+0.005
Top Studs
Mounting X Vibra-
Code Dim. tion
10 0.250 30g
n 0.375 | 30g

o 200 wax 'il

080
MAX
/ 4
-r
440 THD sid Four-hole
ide Studs End Bracket
je—— 1180 MAX n racke
Mounting X Vibra- . - vib
Code Dim. tion " n M%Lgaténg Di):n tliorr?-
07 0.250 | 30g ;
e o ” 01 0.125 308
A 0.375 g
r @ WoLEs) 3eoMAX 02 lo2s0 | a0e
22 03 0.450 308
' it
[—] *
800 MAX 322
0204010
! 330MAX ——) 4 _ .400 .060
Twn-ht!lek |o7e s ll_ K v:{x. | max
End Bracket ——_—— = =
— ———
Mounting X Vibra-
Code Dim. tion 126 DIA l—— I.OGZ—j—-‘
13 ) —
0.125 30 T— Fqur-hnle T Di : .
14 0.250 | 308 200 Side Bracket v O |
MAX ! tOI !
15 0.450 | 30g Eéf(’?s YPYTEn p— i ! !
s Code Vibration J
06 30, (4 ‘sgLDEl; T
7 g ': . .‘
PR | X
800 MAX
,aoomu—.l 1015
Header and Connection Diagrams CODES, 2.5
Single Coil Dual Coil )
(Terminal View) Header Types D
(4 on blue bead closes as shown) pe———
eader Code
Type -
600 ———| D|men5|on ] D
gz;?Nogn oo Sm]g e l:al 72+.020
___l 200 400 Solder hook 0.16 “_—
zoo - -
Straight pin
1 100 (socket or 0.19 2 5
200 @ @ @ PCB type)
200 —‘—\ @ | __.L_
BLUE BEAD @ @ z *.020
030 01a” BLUE BEAD
10 PINS
copes: 1.4 )
Q RESET

¢

Tyco Electronics Corporation

+

BLUE BEAD

www.tycoelectronics.com
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uam Crystal-can
= Micro-miniature

Relays

Type 3SAE (2PDT)
Type 3SAC (2PDT)

Features

* Small lightweight crystal can type
* 0.25 cubic inch, 0.60 ounces

Low-level—50 uA at 50 mV

Peak AC or DC

AC resistive —1.0 amp at 115 volts,
case not grounded

AC resistive —0.25 amps at 115 volts,
case grounded

Contact Resistance:
0.050 ohms max. initial

Dielectric Strength:
1,000 VRMS at sea level;
700 VRMS across contact gaps;
350 VRMS at 70,000 feet

Insulation Resistance:
1,000 megohms minimum except coil
to case 500 minimum at 125C

* Power or low-level switching 0.100 ; . .
) . . ohms max. after life test .
* 20G to 2000 Hz vibration capability Vibration: .
. Depends upon mounting forms
Description , Life: .
. ) . 100,000 operations at rated load Shock:
ClIT’s line of micro-miniature crystal 1,000,000 at low-level 50Gat11m
can relays is backed by years of expe- : S
rience and millions of relays operatin i .
in the field. ys operaio - Operate Time: Temperature:
: —65Cto +125C
Other Specifications '
P Release Time:
Contact Ratings: 5ms max.
DC resistive —2 amps at 28 volts i .
DC inductive — 1 amp at 28 volts, Bounce: See page 39 for Mounting Forms,
L/R<.025 2.5ms Terminals and Circuit Diagrams.
Coil Table (All Values DC)* Coil Table (All Values DC)*
Type 3SAE 330 mW Sensitivity: (Code 1) Type 3SAC 200 mW Sensitivity: (Code 2)
Voltage Calibrated, CODE: 5 Current Calibrated, CODE: ¢
Coil ; - -
Code Coil Suggested | Maximum | Release Voltage ci::ill Coil Maximum | Maximum | Rejease Current
Letter | Resistance Source Operate at 25C Lette Resistance Operate | Continuous at 25C (mA)
at 25C (Ohms) Voltst Voits at 25C Max Min er at 25C (Ohms) Current at | Current at -
25C (mA) [125C (mA) Max Min
"
a 23108 | 352 27 14 023 A 184+ 10% | 32.0 65.0 16.5 3.53
c 53+10% | 6.2- 9.2 4.2 2.2 0.46 B 292 + 10% 25.6 51.5 13.3 2.84
D 92+10% | 8.0-120 | 54 2.8 0.60 c 430 + 10% 20.8 425 10.8 2.31
£ 146 +10% | 10.2-15.0 6.9 3.6 0.76 D 684 + 10% 16.4 335 8.5 1.80
+ 109 .3-18. .3 .3 .
E gig : }84: %g.g—zs.g 18.4 2.4 (1).?5 E 1104 £ 10% 13.2 26.5 6.9 1.46
K 552 + 10% | 20.0-29.5 13.5 7.0 1.50 F 1628 * 10% 11.2 21.7 5.8 - 1.24
H 2360 *+ 15% 9.4 16.8 4.9 1.04
4 =+ 109 25.0-36.0 16.9 8.8 1.88
M 1180 = 10% | 300430 205 106 2.28 K 2556 =+ 15% 9.0 16.2 4.7 0.99
- Oy
P | s0ish | Seddss| 3 | i3 | 28 | [ o[ weswml 7| ms e[ oose
M +15% . . 3.3 .
R 2530 + 15% | 43.0-58.5 29.0 15.0 3.22 5
s 2950 = 15% | 50.063.0 | 34.0 175 377 N 5900 = 15% 6.2 105 33 071
T 5000 + 20% | 62.0-75.0 41.8 21.6 4.64 P 10000 =+ 20% 4.5 7.5 2.4 0.50
v 5170 = 20% | 68.0-76.0 46.0 25.4 5.12 R 10340 * 20% 4.8 7.4 2.5 0.54
* Values listed are factory test and inspection values. User should
allow for meter variations.
1 Applicable over the operating temperature range in circulating air.
Code
O R D E R I N G ing, solder hook header, 552 ohms coil L‘éc"*_;im ch Rf'ay " Catalog No.
resistance, and 330 mW sensitivity. By uide aracteristic  3SAE 5 04 1 K
I N STR U CTIO N S choosing the proper code for each of I Tty % T
these relay characteristics, the catalog Izl Calibration
number is identified as 3SAE5041K1. [l Mounting
Example: The relay selected in this ex- The letter R following sensitivity code Bl Header
ample is a 2PDT crystal can relay, voltage indicates relay received 5000 operations 3 Coil Resistance
calibrated, two-hole side bracket mount- miss-test. Ex. 3SAE5041K1R. il Sensitivity
38
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Mounting Forms (3SAC, 3SAE)

(Vibration note with each form is acceleration
from 55 to 2000 Hz)

All

dimensions in inches

TOLERANCES
(unless otherwise specified)

Hundredths =+0.020
Thousandths =+0.005
No Mount Flange Mount,
2 in-line holes 120
Mounting | A Dim. | Vibra- |Relay ‘DIA(Z
398
Code (Max) | tion* | Type .359 MAX Mti)':lgnt- ADim.| X |Vibra- | Relay MAX“¢.. ’%;HOLES)
00 0.875 | 20g |3SAE T Code | (Max) |Dim. | tion | Type
00 1.187 | 15g [3SAC A 13 0.875 [0.125 | 15g | 3SAE I"_3'337M8A;4
* Assumes relay securely held by MAX 43 1.187 |0.125 | 10g 3SAC
potting or other means. X
i 14 0.875 |0.375 | 20g | 3SAE +.015
L __ j 14 1.187 |0.455 | 15 | 3SAC A MAX v
797 MAX * 4— 14
T n -
'——--JL ¥ 020
n 096DIA(4 HOLES) 125 797 MAX
28 - ! i 040
Four-hole Flange .359
e MAX MA{ Two-hol
n 0-nole
T e—rooo—| hs [MeuntT AT x Tviora [relay| ¥ F ¥ Side Bracket
| 18] MAX MAX | Code |(Max)|Dim. | tion |Type }'— 1.330 MAX —’|
1.062 Mounting |A Dim. | Vibra- | Relay
—1— 01 0.875 | 0.125 | 15g |3SAE Code (Max) tion | Type
A 01 1.187 |0.125 | 10g |3SAC .25 A 04 0.875 20g | 3SAE
MAX 02.o " 02 |0.875]0.375 | 20g |3sAE| L ‘ MAX 04 1.187 | 15g |3SAC
l | | 4 414 02 |1.187 |0.455 | 15g |3SAC Tlép! }Q}I
l T T I * 120 LJ
RREPCE X DIA [L——__J| 375
MAx | 0I5 797 MAX [+ *0I5
—> .412 r—
i *0I10
. .359
Side Studs -40 Threa Top Studs wr (& @
R i
oLt | o, | .C | X |Vibra-|Relay Mount- | (A | X |Vibra- |Relay 5 H x+o00
Code |(Max) Dim. | Dim. | tion | Type Code |(Max) Dim. | tion | Type =031
07 |0.875 [0.488 |0.375 | 20g |3SAE 10 |0.940 |0.375 | 20g |3SAE Al
07 |1.187 |0.800 |0.375 | 15g |3SAC 10 |1.252 |0.375 | 15g |3SAC MAX
08 |0.875 |0.488 |0.250 | 20g |3SAE 25 11 |0.940 [0.250 | 20g |3SAE l
os |1.187 [0.800 |0.250 | 15g | 3SAC " 7 11 |1.252 {0.250 | 15g |3SAC i i
| S, 4
- 797 MAX je— ‘l 797 MAX L
Header and Connection Diagrams Header Types CODE: 3
2t
r*.797 MAX BLUE BEAD Type 7 Dim Header 020
. Code
L “ $ 3 Solder hook 0.19 3
125 59 MAX - -
Straight pin (socket or
T ‘ Ay t)?ple) 0.19 4 N
030 DIA Straight pin 2.99 s
. z
8 PINS o |27 . 030
T NLUE BEAD )
E\éoj 3 CODES: 4, 8

Tyco Electronics Corporation  www.tycoelectronics.com

800-522-6752 (U.S.A.) or 717-564-0100
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Electronics

TMS - TMSD - TMSDD - TMST

TMS

SENSITIVE T0-5
HIGH-PERFORMANCE RELAY

TMSD

SENSITIVE T0-5
DIODE SUPPRESSED
HIGH-PERFORMANCE RELAY

/_I\

A2 Xt
K@( }»Xz
A A3

TERMINAL VIEW

/_I\

A2 X1
01T
o—-

Awm

<0,

TERMINAL VIEW

FEATURES

m Suppression diode

m Hermetically sealed

m High shock & vibration
ratings

FEATURES

m Hermetically sealed

m High shock & vibration
ratings

TMSDD

SENSITIVE TO-5 DIODE
SUPPRESSED/PROTECTED
HIGH-PERFORMANGE RELAY

QUALIFIED TO QUALIFIED TO QUALIFIED TO
MIL-R-39016/10 MIL-R-39016/25 MIL-R-39016/26

A2 ¥
><2 %x
o—-

TERMINAL VIEW

FEATURES

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration

TMST

SENSITIVE T0-5 DIODE
SUPPRESSED/TRANSISTOR DRI-
VEN HIGH-PERFORMANCE
RELAY

QUALIFIED TO
MIL-R-28776/4

/_l\
®) XW&)*

A2

e

A3
TERMINAL VIEW

FEATURES

m Transistor driver &
suppression diode

m Hermetically sealed

m High shock & vibration

m Spreader pad

m Excellent RF switching ™ Spreader pad

m Excellent RF switching

ratings
m Spreader pad
m Excellent RF switching

ratings
m Spreader pad
m Excellent RF switching

D
>—
<T
—
Ll
o
Ll
(-
=
<T
—
o
-
I
o
Ll
(.
1
S
1
LD
-
|_

CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
1 Form C (SPDT) LOAD MIN.

CONTACT MATERIAL 1.0 A @ 28 Vdc Resistive 100,000
Stationary: 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
alloy (gold plated) 0.2 A @ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable: 0.1 A@ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 mA @ 50 mVdc Low Level 1,000,000
alloy (gold plated) 0.1 A@ 28 Vdc Intermediate Current 50,000

CONTACT RESISTANCE
Before Life: 100 milliohms max.

e

—{ 370(9.40) DIAMAX

(measured @ 10 mA @ 6 Vdc) 031 :+.003(079) F B0

After Life: 200 milliohms max. —

(measured @ 1 A @ 28 Vdc) 1MS/1MSD/1MSDD T
HEADER

MECHANICAL LIFE EXPECTANCY

ﬂ 335 (8.51) DIAMAX ﬁ
1 million operations e {
COIL VOLTAGE ‘

L
375(953)

MAX

COIL POWER !

51to 40 Vdc

506 mW max. @ 25°C
DUTY CYCLE

Continuous

PICK-UP VOLTAGE
Approximately 50% of
nominal coil voltage
PICK-UP SENSITIVITY

40 mW max. @ 25°C

200 (5.08)
DIA

H TERMINALS

W 1.500 MIN (38.1)

||

P .187+.010 (4.75+.25)
T 7
PIN CONFIGURATION %
WILL VARY WITH >

(Length excludes spreader pad)
RELAY TYPE

—} 370(940) DIAMAX fe—

1MS/1MSD/1MSDD/1MST
ENCLOSURE

1MST HEADER

<017002 (0.43) DIA
-001

200 (5.08)
DIA

Tyco Electronics Corporation www.tycoelectronics.com  800-522-6752 (U.S.A.) or 717-564-0100 Specifications subject to change. Cll and TYCO are trademarks. ©2003 by Tyco Electronics Corporation




OPERATING GHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS SEMICONDUCTOR CHARACTERISTICS

TIMING TEMPERATURE RANGE
Operate Time: -65°C to +125°C
4.0 ms max. WEIGHT

1MST: 3.5 ms max.
. : 0.10 oz. (2.84 grms)
(transistor driven) 0.11 oz. (3.09 grms) with spreader
Release Time: pad attached
ng%‘?w@S[r)”a% S max. VIBRATION RESISTANCE
(suppression diode, 30 G’s, 10 to 3,000 Hz

suppression/steering diodes) SHOCK RESISTANCE
1MST: 7.5 ms max . 75 G’s, 6 £1 ms max.
(transistor driven)

QPL APPROVAL

CONTACT BOUNCE MIL-R-39016/10 (J1MS)
1.5 ms max MIL-R-39016/25 (J1IMSD)
MIL-R-39016/26 (J1MSDD)
DIELECTRIC WITHSTANDING VOLTAGE
Between Open Contacts:

500 Vrms 60 Hz v
Between Adjacent Contacts: I:] 10566
500 Vrms 60 Hz

<—370(9.40) SQ MAX—>

MIL-R-28776/4 (JIMST)

Between Contacts & Coil:
500 Vrms 60 Hz

INSULATION RESISTANCE
10,000 megohms @ 500 Vdc
1,000 megohms @ 500 Vdc

100 (2.54) [e—>f

DIODE
100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage

TRANSISTOR
0.3 Vdc min. base turn off voltage

6.0 Vdc min. emitter-base
breakdown voltage (BVeso) @ 25°C

80.0Vdc min. collector-base
breakdown voltage (BVero) @ 25°C
& lc=100 mA

014003 (0.36)

047 (119) DIA

(coil to case @ +125°C) s w
l«—.140- 175 DIA
(3.56—4.45)
SPREADER & MOUNTING PADS
COIL DATA

NOM. COIL COIL CIRCUIT  COIL CIRCUIT PICKUP BASE TURN PICKUP BASE TURN DROP-OUT DROP-OUT  NOM. COIL MAX. COIL

COIL RESISTANCE CURRENT CURRENT VOLTAGE ON CURRENT VOLTAGE ON CURRENT VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS mA (MAX.) mA (MIN)  Vdc (MAX.) mA (MAX.)  Vdc (MAX.)  mA (MAX.) Vdc (MIN)  Vdc (MIN.) (mW)  VOLTAGE

(Vde) +10% @ 25°C @ 25°C @ 25°C @ 125°C @ 125°C @ 25°C @ -65°C @ 25°C

(Note 1) (Note 1&2) (Note 1&2) (Note 2) (Note 2) (Note 2) (Note 2)

1MS/1MSD

5.0 125 n/a n/a 2.8 n/a 3.7 n/a 0.23 0.15 200 8.0 5

6.0 255 n/a n/a 35 n/a 4.5 n/a 0.28 0.18 141 11.0 6

9.0 630 n/a n/a 5.3 n/a 6.8 n/a 0.54 0.35 129 12.0 9
12.0 1,025 n/a n/a 7.0 n/a 9.0 n/a 0.63 0.40 140 22.0 12
18.0 2,300 n/a n/a 10.5 n/a 13.5 n/a 0.91 0.59 141 24.0 18
26.5 4,000 n/a n/a 14.2 n/a 18.0 n/a 1.37 0.89 176 45.0 26
32.0 6,500 n/a n/a 18.7 n/a 24.0 n/a 1.59 1.0 158 57.0 32
40.0 11,000 n/a n/a 23.3 n/a 30.0 n/a 2.0 1.3 145 75.0 40
1MSDD

5.0 100 50.0 36.3 35 n/a 4.5 n/a 0.23 0.15 250 8.0 5

6.0 200 30.6 22.7 4.1 n/a 55 n/a 0.28 0.18 180 11.0 6

9.0 630 15.0 11.5 6.3 n/a 7.8 n/a 0.54 0.35 129 16.0 9
12.0 1,025 12.5 9.7 8.0 n/a 10.0 n/a 0.63 0.40 140 22.0 12
18.0 2,300 8.5 6.7 11.6 n/a 14.5 n/a 0.91 0.58 141 33.0 18
26.5 4,000 7.2 5.7 15.4 n/a 19.0 n/a 1.37 0.89 176 45.0 26
32.0 6,500 5.4 4.3 17.0 n/a 21.0 n/a 1.5 0.95 158 57.0 32
40.0 11,000 4.0 3.2 22.0 n/a 27.0 n/a 2.0 1.28 145 75.0 40
1MST

5.0 125 47.8 34.7 2.6 0.28 3.6 1.20 0.22 0.15 200 8.0 5

6.0 255 27.7 21.2 3.5 0.20 4.8 0.78 0.28 0.18 141 11.0 6

9.0 630 16.8 11.8 5.4 0.13 7.8 0.48 0.54 0.35 129 16.0 9
12.0 1,025 13.6 10.1 6.6 0.10 10.0 0.39 0.63 0.41 140 22.0 12
18.0 2,300 9.1 6.7 9.8 0.07 14.5 0.26 0.91 0.58 141 33.0 18
26.5 4,000 7.7 5.7 12.8 0.05 19.0 0.20 1.37 0.89 176 45.0 26
32.0 6,500 5.8 4.2 18.7 0.04 24.0 0.16 1.60 1.00 158 57.0 32
40.0 11,000 4.3 3.1 23.3 0.03 30.0 0.13 2.10 1.30 145 75.0 40

Note 1: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Note 2: Set base current at 3 mA to 15 mA during measurements.

DIODES
SPECIFYING A PART NUMBER EXAMPLE: TYPE TERMINALS TRANSISTOR coiL
1MS C D -26

SPREADER/MOUNTING PADS
S
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TMA - TMAD -1MADD - 1MAT

TMAT

STANDARD T0-5 DIODE
SUPPRESSED/TRANSISTOR DRI-
VEN HIGH-PERFORMANCE
RELAY

QUALIFIED TO
MIL-R-28776/5

MiL-R-39016/23
AL /_IE
X100+

A2 X1 A2 i
iE: iﬁz . ;
X2 X2 XB
o———- Oo——- =]
nO» -
m(}, o> X2

"3 M A3
A3 X

TMA

STANDARD T0-5
HIGH-PERFORMANCE RELAY

QUALIFIED TO
MIL-R-39016/7

/_I\

Y X1
%( %>X2
Al A3

TERMINAL VIEW

FEATURES

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad

m Excellent RF switching

1MAD

STANDARD T0-5
DIODE SUPPRESSED
HIGH-PERFORMANGE RELAY

TMADD

STANDARD T0-5 DIODE
SUPPRESSED/PROTECTED
HIGH-PERFORMANCE RELAY

QUALIFIED TO QUALIFIED TO

MIL-R-39016/24

TERMINAL VIEW

FEATURES

m Suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad

m Excellent RF switching

TERMINAL VIEW

FEATURES

m Suppression &
protection diodes

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad

m Excellent RF switching

TERMINAL VIEW

FEATURES

m Transistor driver &
suppression diode

m Hermetically sealed

m High shock & vibration
ratings

m Spreader pad

m Excellent RF switching
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CONTACT RATINGS

CONTACT ARRANGEMENT CONTACT TYPE OPERATIONS
1 Form C (SPDT) LOAD MIN.
CONTACT MATERIAL 1.0 A @ 28 Vdc Resistive 100,000
Stationary: 250 mA @ 115 Vac, 60 Hz & 400 Hz Resistive (case not grounded) 100,000
Gold/platinum/palladium/silver 100 mA @ 115 Vac, 60 Hz & 400 Hz Resistive 100,000
alloy (gold plated) 0.2 A @ 28 Vdc Inductive (0.32 Henry) 100,000
Moveable: 0.1 A@ 28 Vdc Lamp 100,000
Gold/platinum/palladium/silver 30 mA @ 50 mVdc Low Level 1,000,000
alloy (gold plated) 0.1 A@ 28 Vdc Intermediate Current 50,000

CONTACT RESISTANCE

Before Life: 100 milliohms max.
(measured @ 10 mA @ 6 Vdc)

—4 370(940) DAMAX f—

031 +.003(0.79) ﬂ r .

After Life: 200 milliohms max. 1MA/{MAD/1MADD —
(measured @ 1 A @ 28 Vdc) HEADER T
MECHANICAL LIFE EXPECTANCY ﬁ 335 (851) DIA MAX ﬁ
1 million operations f
.200(5.08
COIL VOLTAGE 280(7.11) | SIA )
5to 26 Vdc MAX
l 450+ 3°

COIL POWER I~
512 mW max. @ 25°C | HH H f

TERMINALS
DUTY CYCLE : ‘ | W1.500 MiN (38.1) —} 370(940) DIAMAX f—
Continuous ' C oS, 05 081 £008(079) 035010

(Length excludes spreader pad) (089)
PICK-UP VOLTAGE | Ly
Approximately 50% of | , ~ | T

nominal coil voltage

PICK-UP SENSITIVITY
100 mW max. @ 25°C

PIN CONFIGURATION T

WILL VARY WITH ~||<0t7.2 (0430

RELAY TYPE
—4 370 (9.40) DIA MAX P

1MA/1MAD/1MADD/1MAT
ENCLOSURE

1MAT HEADER

200 (5.08)
DIA
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OPERATING GHARACTERISTICS ENVIRONMENTAL CHARACTERISTICS SEMICONDUCTOR CHARACTERISTICS

TIMING TEMPERATURE RANGE
Operate Time: -65°C to +125°C
2.0 ms max. WEIGHT

Release Time: 0.08 0z. (2.27 grms)

1MA: 2.0 ms max.
1MAD/1MADD: 4.0 ms max.
(suppression diode,
suppression/steering diodes)
1MAT: 4.0 ms max.
(transistor driven)

CONTACT BOUNCE
1.5 ms max

DIELECTRIC WITHSTANDING VOLTAGE

Between Open Contacts:
500 Vrms 60 Hz

0.19 oz. (2.52 grms) with spreader
pad attached

VIBRATION RESISTANCE
30 G’s, 1010 3,000 Hz

SHOCK RESISTANCE
75 G’s, 6 £1 ms max.

QPL APPROVAL
MIL-R-39016/7 (JIMA)
MIL-R-39016/23 (JTMAD)
MIL-R-39016/24 (JIMADD)
MIL-R-28776/5 (J1MAT)

Between Adjacent Contacts: v
500 Vrms 60 Hz [ Jwes
Between Contacts & Coil:

500 Vrms 60 Hz <370 (9.40) SQ MAX—>
INSULATION RESISTANCE 1002541

10,000 megohms @ 500 Vdc
1,000 megohms @ 500 Vdc
(coil to case @ +125°C)

DIODE
100 Vdc peak inverse voltage (PIV)
1.0 Vdc max. transient voltage

TRANSISTOR
0.3 Vdc min. base turn off voltage

6.0 Vdc min. emitter-base
breakdown voltage (BVeso) @ 25°C

80.0 Vdc min. collector-base
breakdown voltage (BVero) @ 25°C
& lc=100 mA

—

w 2
+

014003 (0.36)

047 (119) DIA

s W
SPREADER & MOUNTING PADS
COIL DATA

NOM. CoIL COIL CIRCUIT  COIL CIRCUIT PICKUP BASE TURN PICKUP BASE TURN DROP-0UT DROP-OUT  NOM. COIL  MAX. COIL

COIL RESISTANCE CURRENT CURRENT VOLTAGE ON CURRENT  VOLTAGE ON CURRENT VOLTAGE VOLTAGE POWER COIL DESIG.
VOLTAGE IN OHMS mA (MAX.) mA (MIN.) Vdc (MAX.) mA (MAX.)  Vdc (MAX)  mA (MAX.) Vdc (MIN.) Vdc (MIN.) (mW) VOLTAGE

(Vdc) =10% @ 25°C @ 25°C @ 25°C @125°C @ 125°C @ 25°C @ -65°C @ 25°C

(Note 1) (Note 1&2) (Note 1&2) (Note 2) (Note 2) (Note 2) (Note 2)

1MA/1MAD

5.0 63 n/a n/a 2.8 n/a 3.7 n/a 0.23 0.15 397 6.0 5
6.0 125 n/a n/a 35 n/a 4.5 n/a 0.28 0.18 288 8.0 6
9.0 280 n/a n/a 5.3 n/a 6.8 n/a 0.54 0.35 289 12.0 9
12.0 500 n/a n/a 7.0 n/a 9.0 n/a 0.63 0.40 288 16.0 12
18.0 1,130 n/a n/a 10.5 n/a 13.5 n/a 0.91 0.58 287 24.0 18
26.5 2,000 n/a n/a 14.2 n/a 18.0 n/a 1.37 0.89 351 32.0 26
1MADD

5.0 50 100.0 72.7 35 n/a 4.5 n/a 0.23 0.15 500 6.0 5
6.0 98 62.4 46.3 41 n/a 5.5 n/a 0.28 0.18 367 8.0 6
9.0 280 33.7 25.9 6.3 n/a 7.8 n/a 0.54 0.35 289 12.0 9
12.0 500 25.6 20.0 8.0 n/a 10.0 n/a 0.63 0.40 288 16.0 12
18.0 1,130 17.2 13.6 11.6 n/a 14.5 n/a 0.91 0.58 287 24.0 18
26.5 2,000 14.4 11.5 15.4 n/a 19.0 n/a 1.37 0.89 351 32.0 26
1MAT

5.0 63 89.6 66.6 3.0 0.60 3.9 2.38 0.24 0.15 397 5.8 5
6.0 125 55.5 42.0 3.8 0.42 5.2 1.60 0.31 0.18 288 8.0 6
9.0 280 38.1 28.0 5.6 0.27 7.8 1.07 0.47 0.35 289 12.0 9
12.0 500 28.1 20.9 7.2 0.21  10.0 0.80 0.62 0.40 288 16.0 12
18.0 1,130 18.8 13.8 10.7 0.12 145 0.53 0.94 0.58 287 24.0 18
26.5 2,000 15.5 11.5 14.4 0.10 19.0 0.40 1.25 0.89 351 32.0 26

Note 1: Coil resistance not directly measurable. Coil current should be within limits shown when tested at nominal voltage at 25°C for 5 seconds max.

Note 2: Set base current at 3 mA to 15 mA during measurements.

DIODES
SPECIFYING A PART NUMBER EXAMPLE: TYPE TERMINAL TRANSISTOR coiL
1MA C D -26

SPREADER/MOUNTING PADS
S
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X-ON Electronics

Largest Supplier of Electrical and Electronic Components
Click to view similar products for Gate Drivers category:
Click to view products by TE Connectivity manufacturer:
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