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‘9™ TELEDYNE RELAYS | BT

CENTIGRID® MILITARY RELAY 112
DPDT

. g . % - sl - . MIL-3901 6/1 7
“ DPDT basic relay U.K. DEF. STD. 59/59 164/S/4093
112D DPDT relay with internal diode for coil transient suppression /S/4093

DPDT relay with internal diodes for coil transient suppression and polarity MIL-R-39016/19
“ severyet protechion U.K. DEF. STD. 59/59 162/5/4093

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS
Temperature -65°C to +125°C
(Ambient)
30 g's to 3000 Hz (Note 1)

| shock | 75g’sfor 6 msec. (Note 1)
celeration 75g’s (Note 1)

Enclosure All welded,
hermetically sealed ;
0.09 0z. (2.6gms.) max.




SERIES112

GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life ( measured 1/8"" from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive: 200 mA/28VDC (320 mH)

Lamp: 100 mA/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded)

200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 450 milliwatts nominal at nominal rated voltage at 25°C
Operate Time 2.0 msec. max. at nominal rated coil voltage
Release Time 112 Series: 1.5 msec. max. 112D, 112DD, Series: 4.0 msec. max.
Contact Bounce 1.5 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 500 VRMS/60 Hz. ] 70,000 ft.: 125 VRMS/60 Hz.

[~

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

FREQUENCY (MHz)

FIGURE 1

FREQUENCY (MHz)

FIGURE 2

LOAD CURRENT (AMPS DC)

FIGURE 3

Nom. 5.0 6.0 9.0 12.0 18.0 26.5
Coil Voltage (VD
Vekoge (VIG) Max. 538 8.0 12.0 16.0 240 32.0
Coil Resistance 112, 112D 50 98 220 390 880 1560
(Ohms +10% @ 25°C) 112DD (Note 2) 39 78 220 390 880 1560
Coil Current (mADC @ 25°C) ke Min. 93.2 463 33.0 25.6 175 148
(112DD Series only) Max. 1282 62.3 429 328 221 185
112, 112D 35 45 68 9.0 135 18.0
Pick-up Voltage (VD
S B aNage (VUC) 11200 39 5.2 7.8 10.0 145 19.0
Min. 0.14 0.18 035 0.41 0.59 0.89
Drop-out Voltage (VDC
. ge (VOC) Max. 25 32 49 65 10.0 13.0
Diode P.I.V. (VDC, Min.) F
112D, 112DD 00
Negative Coil Transient (VDC, Max.)
1120, 11200 1.0
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 0.3 ——
300
B ’ / I
] 22 g
S2 40 =202 =
<€ 3 £ V4 E |l N\
g~ g g A
\ B / S 100 \\
50 \\‘
30 0.1
100 500 100 500 0 0.1 0.2 03 04 05 06 07 0.8 09




SERIES 112

OUTLINE DIMENSIONS SCHEMATIC DIAGRAMS
CRREIT . (Vowsd ,,.E,P,WNAL LOCATIONS
s %0 ;::X‘l.) Mals, Numbers for Reference only)

iy [ Tow

+.003(.08) \-\_‘ Q
| [ 033(.84)

— 3835( 51) ’.

th

.225(5.72) ==.005(.13) 7@ @ ©1
.100 (2.54) TYP. 8 PLACES
_L 047 (119 DIA,
“ “ “ cussauo\,'@ '{_@—_r
wmemn 750 (19.05) MIN. 8 PLACES ® ® ®°

“ “ “ PIN: .187 (4.75) +.010(.25) 4
~——

ya 017 (.43) + 392 (03 pia, Q

DIMENSIONS ARE SHOWN IN INCHES (ml.uunms,

H
ES:

MOUNTING PAD

Relays can be supplied with a .015 in. thick
mounting pad epoxied to the relay header.
The pad (P/N 194-3) permits the relay to
be spaced away from the mounting surface
facilitating solder joint inspection. To order
add M4 to Part Number. Example: 112M4-26.

i
NOTE - Max. height above 1120D
mounting surface
increased to .250 in. ' SCHEMATICS ARE VIEWED FROM TERMINALS

MILITARY RELAY P/N CROSS REFERENCE

M39016/17 -001L | J112 -5WL M39016/18 -001 | J112D -5WL M39016/19 -001 | J112DD-5WL
-002L -6WL -002 -6WL -002 -6WL
-003L -9WL -003 -9WL -003 -9WL
-004L -12WL -004 -12WL -004 -12WL
-005L -18WL -005 -18WL -005 -18WL
-006L -26WL -006 -26WL -006 -26WL
-007L -5PL -007 -5PL -007 -5PL
-008L -6PL -008 -6PL -008 -6PL
-009L -9PL -009 -9PL -009 ~9PL
-010L -12FL -010 -12PL -010 =12PL
-0F 1L -18PL -011 -18PL -011 -18PL
-012L -26PL -012 -26PL -012 -26PL

L suffix denotes L level failure rate. Teledyne M39016/17, /18, & /19 relays also carry M level qualification.

NOTES: TELEDYNE PART NUMBERING SYSTEM FOR MIL-QUALIFIED RELAYS

1. Relays will exhibit no contact chatter or transfer within specified ratings.
2. For reference only. Coil resistance not directly measurable at
relay terminals due to internal series diode. d 1. 1 2 b - W L

2 6
3. Measured at nominal voltage for 5 sec. maximum. | —  W—
4. Screened hi-rel versions available on special order. i } { FAILURE RATE
LEVELSL, M. P

W = 0.75"" GOLD PLATED LEADS
SERIES NO, ———— X = 0.75" TINNED LEADS

P = .187'"' GOLD PLATED PINS
Q= 187" TINNED PINS

D = SHUNT DIODE ‘————————————— COIL VOLTAGE
DD = SERIES & SHUNT DIODE
(see pg. 44-47 for MIL part numbers)




v TELEDYNE RELAYS
CENTIGRID® MILITARY RELAY

SENSITIVE DPDT
SERIES QUALIFIED TO
DESIGNATION s bl MILITARY SPECIFICATIONS
132 DPDT basic relay ame =l i, MIL-R-39016/41
132D DPDT relay with internal diode for coil transient suppressmn l MIL-R-39016/42
1320DD DPDT relay with internal diodes for coil transient suppression and polamy MIL-R-39016/43
reversal protection e L B |
INTERNAL CONSTRUCTION DESCRIPTION

The sensitive Centigrid relay retains the same features as the standard Centigrid with
only a minimal increase in profile height (.350 in.). It provides a .100 in.grid spaced
terminal pattern which precludes the need for spreader pads and, together with the
low profile, is ideal for applications where high packaging density is important.

Unique construction features and manufacturing techniques provide excellent resistance
i e to environmental extremes and overall high reliability.
STONTACT * 100% all-welded construction.

L — o E RIsaTIRE e Patented uni-frame design providing high magnetic efficiency and mechanical rigidity.

s « High force/mass ratios for resistance to shock and vibration.

e Advanced cleaning and sealing techniques provide maximum assurance of freedom
MOVING from contact contamination.

CONTACT
® Precious metal contact material (gold, platinum, palladium alloy) with gold plating
assures excellent high current and dry circuit switching capabilities.

The 132D and 132DD Series utilize internal discrete silicon diodes, with characteristics
similar to 1N5315.

The sensitive Centigrid relay features exceptionally high coil resistance thus providing

ENVIRONMENTAL AND fqr gxtrgmely low operating power (200 mw t_yplcal). The advantages of reduced heat
PHYSICAL SPECIFICATIONS dissipation and power supply demands are obvious.
T:mgisrr«’:tture -65°Cto +125°C By virtue of its inherently low intercontact capacitance and contact circuit losses, the
(_'" el , 132 relay has proven to be an excellent subminiature RF switch for frequency ranges
Vibeation 30 9’510 3000 Hz (Note 1) up through UHF. A typical RF application is in hand held radio transceivers, wherein the
Shock 759's for 6 msec. (Note 1) combined features of good RF performance, small size, low coil power dissipation and
Acceleration 759’s (Note 1) high reliability make it the preferred relay for T-R switching (see Figures 1 and 2).
Enclosure All welded,
hermetically sealed

Weight 0.150z. (4.2gms.) max.




SERIES 132

GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC, (measured 1/8"" from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive: 200 mA/28VDC (320 mH)

Lamp:  100mA/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).

200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 200 milliwatts nominal at nominal rated voltage at 25°C
Operate Time 4.0 msec. max. at nominal rated coil voltage
Release Time 132 Series: 2.0 msec. max. ] 132D, 132DD Series: 7.5 msec. max.
Contact Bounce 1.5 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 500 VRMS/60 Hz. I 70.000 ft.: 125 VRMS/60 Hz.

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Nom. 5.0 6.0 9.0 120 | 180 | 265 | 360 | 480
R Sags ERE) Max 75 10.0 150 | 200 | 300 | 400 | 57.0 | 750
Coil Resistance 132, 1320 100 200 400 800 1600 | 3200 | 6500 | 11000
(Ohms +10% @25°C) 13200 (Note 2) 64 125 400 800 1600 | 3200 | 6500 | 11000
Coil Current (mADC @ 25°C) Note3) M 568 | 363 | 18.1 125 | 96 7.2 49 39
(1320D Series only) Max 781 | 489 | 236 | 160 | 122 | 9.0 64 48
132. 1320 3.5 45 6.8 9.0 135 | 180 | 270 | 360
Pick-up Voltage (VDC '
V. o) 13200 3.6 48 8.0 110 | 145 | 190 | 270 | 360
Min 012 | 018 | 035 | 041 | 059 | 089 | 1.25 1.60
SR Dage (50C) Max. 25 3.2 4.9 6.5 100 | 130 | 190 | 260
Diode P.1.V. (VDC, Min.) 10
132D, 13200
Negative Coil Transient (VDC, Max.) 10
1320, 13200 :
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 [ - pRE—————— e T = == —
\ / 300 —% ‘ ,‘
[ \ o / & 280 - \\ 1 * -
g: ég é 200 ! -
&s z02 — S/ 5
<5 52 g 0 |- |
8 g / 2
= - 100 -
J 50 =
IS A S ) . S ==l
100 500 0 01 02 03 04 05 06 07 08 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3




SERIES 132

OUTLINE DIMENSIONS

CASE DETAIL
370(9.40)
SQ. MAX.

.335(8.51)
SQ. MAX.

350 (8.89) MAX.

TERMINAL LOCATIONS

(Viewed from Ti y for

only)
1o .370(940) 4
5Q. MAX.

031 (.73) |
+.003 (08) | [ 033(84)

@',li::’l

.100(2.54) TYP. 8 PLACES

Relays can be supplied with a .015 in. thick
mounting pad epoxied to the relay header.
The pad (P/N 194-3) permits the relay to
be spaced away from the mounting surface
facilitating solder joint inspection. To order
add M4 to Part Number. Example: 132M4-26.

NOTE - Max. height above
mounting surface
increased to .375in.

6 _'_©2_.
047 (1.19) DIA. ) ) — 1
6LASS BEAD — 5 3
WIRE LEAD: 750 (19.05) MIN 8 PLACES © ©@ @
“ “ “ PIN: 187 (4.75) =.010 (.25) 4
S (5
L,on (43 * 002 232} e DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
MOUNTING PAD

SCHEMATIC DIAGRAMS

132

132DD

SCHEMATICS ARE VIEWED FROM TERMINALS

MILITARY RELAY P/N CROSS REFERENCE

ST 5 o = == T = Ao BaNE

| PamTNO. | e 4 e il N El o : " or
M39016/41-001L | J132 -SWL | M39016/41-017L | J132 M39016/42-001L | J132D -4WL | M39016/42-017L | J1320 -SXL | M39016/43-001L | J132DD -5WL | M39016/43-017L | J1320D -5XL
-002L WL -018L BXL -002L WL 018L 6xL -002L WL 018L oxL
-003L “1wL -o1L 12X -003L 12w -o19L 12X ~003L WL o18L oxL

-004L “26WL -020L “26XL -004L “26WL 0200 26XL -004L “12wL -020L a2
~005L “36WL -021L 36XL -005L “36WL 021L T ~005L 18WL 021L -18XL
0061 “48WL -022L -48xL ~006L 48WL -022L a8xL -006L “26WL 022t 26XL
-007L ‘WL -023L XL -007L Em “023L oL -007L “36WL “023L “36XL
-008L 18WL -024L -18XL -008L 18WL -024L 18XL ~008L “aBWL 0241 -48xL
-009L -5PL -025L 50 -009L 5PL 0251 s0L -009L 5PL 0251 s0L
o10L -6PL -026L 60 -o10L 6PL -026L 0L -o10L 6PL -026L 60
onL “12PL -027L 1200 o11L 120 -021L 1200 o11L 9L 027L o0l
or2L “26PL -028L “260L o12L 260 -028L 26000 012t “12PL -028L 1200
“013L “36PL -029L -360L o1l 360 0291 360L 0L 8L 0291 180
-014L -48PL -030L -480L 014l 480 -030L -a80L 014l -26PL -030L -260L
-015L “9PL -031L 9L “015L “9PL 031t 9L o15L 36PL 031t 3600
-016L 18PL -032L -180L 016L 18P -032L 1801 “016L -a8PL -032L -a80L

“'L"" suffix denotes L level failure rate.

NOTES:

1. Relays will exhibit no contact chatter or transfer within
specified ratings.

2. For reference only. Coil resistance not directly measurable
at relay terminals due to internal series diode.

3. Measured at nominal voltage for 5 sec. max.

10

SERIES NO.

D = SHUNT DIODE
DD = SERIES & SHUNT DIODE

D
-

TELEDYNE PART NUMBERING SYSTEM FOR MIL-QUALIFIED RELAYS

W L

L FAILURE RATE

LEVELSL. M

2 6
e

0.75"' GOLD PLATED LEADS
0.75'" TINNED LEADS

187'* GOLD PLATED PINS
.187"" TINNED PINS

OCoUxs
iy

COIL VOLTAGE

(see pg. 44-47 for MIL part numbers)




“/*™ TELEDYNE RELAYS
MILITARY T0-5 RELAYS

SPDT
SERIES QUALIFIED TO
DESIGNATION NBarOR MILITARY SPECIFICATIONS

: MIL-R-39016/7
i 411 SPDT basic relay U.K. DEF. STD. 59/59 167/S/4093
411D SPDT relay with internal diode for coil transient suppression i DEFMSI'Ifi)R-S:;g?E}qu?%/S/4093

411DD SPDT relay with internal diodes for coil transient suppression and polarity MIL-R-39016/24
reversal protection U.K. DEF. STD. 59/59 173/S/4093

4117 SPDT relay with internal transistor driver and coil suppression diode MIL-R-28776/5
] ] e U.K. DEF. STD. 59/59 174/S/4093

DESCRIPTION

The TO-5 relay, originally conceived and developed by Teledyne, has become the
industry standard for low level switching from dry circuit to 1 ampere. Designed ex-
pressly for high density PC Board mounting, its small size and low coil dissipation make
the TO-5 relay the most versatile subminiature relay available.

Unique construction features and manufacturing techniques provide excellent resistance

to environmental extremes and overall high reliability

* 100% all-welded construction.

* Patented uni-frame design providing high magnetic efficiency and mechanical rigidity.

 High force/mass ratios for resistance to shock and vibration.

¢ Advanced cleaning and sealing techniques provide maximum assurance of freedom
from contact contamination.

e Precious metal contact material (gold, platinum, palladium alloy) with gold plating
assures excellent high current and dry circuit switching capabilities.

The 411D and 411DD Series utilize internal discrete silicon diodes, with characteristics
similar to 1N5315. The hybrid 411T Series features passivated silicon planar diode and

ENVIRONMENTAL AND transistor chips (similar to 2N2222A). The integrated packaging of the relay with its

PHYSICAL SPECIFICATIONS associated semi-conductor devices greatly reduces PC Board floor space requirements
—— 65°C to +125°C as well as component installation costs.
(v By virtue of its inherently low intercontact capacitance and contact circuit losses, the
Vibration 30 9'81:5000 Hz (Nawe ) | TO0-5 relay has proven to be an excellent subminiature RF switch for frequency ranges
Shock 759's for 6 msec. (Note 1) | up through UHF. A typical RF application for the TO-5 relay is in hand held radio trans-
Acceleration 759's (Note 1) ceivers, wherein the combined features of good RF performance, small size, low coil
Enclosure All welded, ‘ power dissipation and high reliability make it the preferred relay for T-R switching

hermetically sealed ' (see Figures 1 and 2).

Weight 0.090z. (2.6gms.) max.

11



SERIES 411
GENERAL ELECTRICAL SPECIFICATIONS (-65°to

+ 125°C unless otherwise noted)

Contact Arrangement 1 Form C (SPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. atter life at 1A/28VDC, (measured 1/8’" from header)
Resistive: 1 Amp/28VDC
2 Inductive: 200 mA/28VDC (320 mH
Contact Load Ratings (DC) Lamp: 100 mA/28VDC ( )
(See Fig. 3 for other DC resistive voltage/current ratings)
. Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).
Contact Load Ratings (AC) 200 mA/115VAC, 60 and 400 Hz, (Case grounded)
10,000,000 operations (typical) at low level
Contact Life Ratings 1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above
Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 300 milliwatts nominal at nominal rated voltage at 25°C
Operate Time 2.0 msec. max. at nominal rated coil voltage
Release Time 411 Series: 1.5 msec. max. [ 411D, 411DD, 411T Series: 4.0 msec. max.
Contact Bounce 1.5 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Sea level: 500 VRMS/60 Hz. 411T: 350 VRMS/60 Hz
DREIE Stoange 70,000 ft.: 300 VRMS/60 Hz | 411T: 125 VRMS/60 Hz
DETAILED ELECTRICAL SPECIFICATIONS (-65°to + 125°C unless otherwise noted)
; e V GENERIC | 411-6 411-9 41112 | 41118 | 41126
s PARTG . 411D-5 411D-6 411D-9 411D-12 411D-18 411D-26
- NUMBERS | 411DD-5 411DD-6 411DD-9 411DD-12 411DD-18 411DD-26
411T-5 411T-6 41179 411T-12. 411T7-18 4117-26
Coil Voltage (VDC) Nom. 5.0 6.0 9.0 12.0 18.0 26.5
Max. 5.8 8.0 12.0 16.0 24.0 32.0
Coil Resistance 411, 411D, 4117 63 125 280 500 1130 2000
(Ohms +10% @ 25°C) 411DD (Note 2) 50 98 280 500 1130 2000
Coil Current (mADC @ 25°C) (Note 3) Min. 72.7 46.3 25.9 20.0 13.6 11.5
(411DD Series only) Max. 100 62.4 33.7 25.6 17.2 14.4
Pick-up Voltage (VDC) 411, 411D 3.5 4.5 6.8 9.0 13.5 18.0
411DD, 411T 3.9 5:2 7.8 10.0 14.5 19.0
Drop-out Votage (VOC) Min. 0.15 0.18 0.35 0.40 0.58 0.89
Max. 2.4 2.8 4.2 5.6 8.4 10.4
Diode P.1.V. (VDC, Min.) 100
411D, 411DD, 411T
Negative Coil Transient (VDC, Max.) 1.0
411D. 411DD, 411T i
? Base Voltage to Turn Off (VDC, Max.) 0.3
[N
wo o Base Current to Turn On (mADC, Min.)
EaE Note: Limit base-emitter current to 15 mA max.) e 1e8 e - s had
; g § Emitter-base Voltage (BVeso) (@ 25°C) (VDC, MAX.) 6.0
SE 5 Collector-base Voltage (BVcso) (@ 25°C & Ic = 100 a) (VDC, Min.) 80
[X]
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 05 S - [ Y :
\ 7 300 sl ] | - _lf_H [
j \ { | | : |
» RN 1 g / g 250 | ,,ﬂ\, | t 1 =3 1 15 =
EE \ gg Z 200 +— l |+ ,,i | S 71¢ = -
ng N ggoa_ = i = [ [ |
S”: \\ é’: § 150 | T .>T =t 01—¢ TA—:
2 / S oo \ I G N S
= \ ; Tl |
30 03 J ‘ !
en s S 1 1
100 500 100 500 0 0.1 0.2 03 04 05 06 07 08 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3
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SERIES 411

OUTLINE DIMENSIONS PIN NUMBERS SCHEMATIC DIAGRAMS
CASE DETAIL LEAD & PIN LOCATIONS (For reference only)
(Viewed from Terminals)
(9313) > \
DIA- MAX. A—I I‘.om (26?)5 08 8 @ | B2
335 4 ':.mt()(,zs)) DIA. 7 Oo & 3
(8.51) T
DIA. MAX. 03589y /ol 6 4
T
J o
1265 (6.73) MAX. e N
: : 5LEADS  36°TYP. 8 LEADS 4/ @T@ \1
i e 017 (43) DIA. .017 (.43) DIA.
H l“l | PIN:0.187 (4.75) .010 (.25) > """ A\ 4@ J2
411, 411D, 4110D anT
an
017(43) F -%f gggg DIA. DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
: ‘ SCHEMATICS ARE VIEWED FROM TERMINALS
SPREADER PADS TYPICAL TTL INTERFACE CIRCUIT

Relays can be supplied with spreader pads o I: 6 56 e (See Note 5)
installed and cemented in place. P/N 192-10 l:] nze) |:_| 10 .

or 192-59 can be used with the 411T relay.  |+—370 (40— R e j =i

P/N 192-67 can be used with the 411, 411D o bebimesm | =t fbwmem | 3 ety ;

and 411DD relays. Relays supplied with the |~ i ! p i RELAY A

192-59 pad installed have leads trimmed to {4 $+—-x5, 4 AT 7002 54) e

.130 in. (3.3mm) below the pad. To order, = s = i mar f =1 T [ e

add M for the 192-10 Pad, M2 for the 192-59 1-1 i e - 4 & i | b i )

Pad, and M3 for the 192-67 Pad to the part - B R -1:- I =Y S

number (e.g., 411TM2-26). ' T 4
P/N192-10 P/N192-59 P/N192-67 (A) INTERNAL SUPPRESSION DIODE (8) IN’ERMLMIVE:VWSISTOR

(Qualified to M38527/5)

MILITARY RELAY P/N CROSS REFERENCE

M39016/7 -001L 411 | -5W M39016/23 -001L | J411D -5WL M3906/24-001L J411DD -5WL M28776/5 -001L -5WL

-002L -5PL -002L -6WL -002L -6WL -007 -5PL
-003L -6WL -003L -9WL -003L -9WL -002 -6WL
-004L -6PL -004L -12WL -004L -12WL -008 -6PL
-005L -9WL -005L -18WL -005L -18WL -003 -9WL
-006L -9PL -006L -26WL -006L -26WL -009 -9PL
-007L -12WL -007L -5PL -007L -5PL -004 -12WL
-008L -12PL -008L -6PL -008L -6PL -010 {28
-009L -18WL -009L 9L -009L -9PL -005 -18WL
-010L -18PL -010L L -010L -12PL -011 -18PL
-011L -26WL -011L -18PL -011L -18PL -006 -26WL
-012L -26PL -012L -26PL -012L -26PL -012 -26PL

‘L suffix denotes L level failure rate. Teledyne M39016/9, /15, & /20 relays also carry M and P level qualification; M28776/1 relays also carry M level qualification.

NOTES:
1. Relays will exhibit no contact chatter or transfer within specified ratings. TELEDYNE PART NUMBERING SYSTEM FOR MIL-QUALIFIED RELAYS

2. For reference only. Coil resistance not directly measurable at relay terminals
due to internal series diode.

. Measured at nominal voltage for 5 sec. maximum. J 41 1D — LZ_ 6 W L

4. Screened hi-rel versions available on special order. Some relay models are } \ A
JAN FAILURE RATE

w

qualified to one or more of the following NASA specifications:
LEVELS L, M, P

NASA/MSFC Spec. 40M37496 SERIES NO.

NASA/GSFC Spec. S-311-P2(06) D = SHUNT DIODE W = 1.5'* GOLD PLATED LEADS
5. Circuit is typical for all 411T Series. Values shown are for 411T-5 relay, DD = SERIES & SHUNT DIODE X =1.5" TINNED LEADS

and apply over full operating temperature range. T = TRANSISTOR DRIVE ; = :g; ?&L'?E%L;LESD PINS

COIL VOLTAGE

(see pg. 44-47 for MIL part numbers)

13



“/™ TELEDYNE RELAYS

MILITARY TO-5 RELAYS

SENSITIVE SPDT
SERIES QUALIFIED TO
DESIGNATION RELAY T8 MILITARY SPECIFICATIONS
A MIL-R-39016/10
431 SPDT basic relay U.K. DEF. STD. 59/59 170/5/4093
; MIL-R-39016/25
431D SPDT relay with internal diode for coil transient suppression U.K. DEF. STD. 59/59 179/S/4093
431DD SPDT relay with internal diodes for coil transient suppression and polarity MIL-R-39016/26
reversal protection U.K. DEF. STD. 59/59 180/5/4093
4317 SPDT relay with internal transistor driver and coil suppression diode MIL-R-28776/4
INTERNAL CONSTRUCTION DESCRIPTION

The TO-5 relay, originally conceived and developed by Teledyne, has become the
industry standard for low level switching from dry circuit to 1 ampere. Designed ex-
pressly for high density PC Board mounting, its small size and low coil dissipation make
the TO-5 relay the most versatile subminiature relay available.

Unique construction features and manufacturing techniques provide excellent resistance
to environmental extremes and overall high reliability.

* 100% all-welded construction.

 Patented uni-frame design providing high magnetic efficiency and mechanical rigidity.

* High force/mass ratios for resistance to shock and vibration.

¢ Advanced cleaning and sealing techniques provide maximum assurance of freedom
from contact contamination.

® Precious metal contact material (gold, platinum, palladium alloy) with gold plating
assures excellent high current and dry circuit switching capabilities.

The 431D and 431DD Series utilize internal discrete silicon diodes, with characteristics
similar to 1N5315. The hybrid 431T Series features passivated silicon planar diode and

ENVIRONMENTAL AND

transistor chips (similar to 2N2222A). The integrated packaging of the relay with its

14

PHYSICAL SPECIFICATIONS associated semi-conductor devices greatly reduces PC Board floor space requirements
as well as component installation costs.
famporsture | _g5°C to +125°C G i
{Ana = : By virtue of its inherently low intercontact capacitance and contact circuit losses, the
Vibration 30 '8 10 3000 Hz (Note 1) T0-5 relay has proven its worth as an RF switch for frequencies up through UHF. In
Shock 759’s for 6 msec. (Note 1) addition, the sensitive 431 Series relay features exceptionally high coil resistance thus
Acceleration 759’s (Note 1) providing for extremely low operating power (150 milliwatts typical at room temperature).
Enclosure All welded., The advantages of reduced heat dissipation and power supply demands are obvious.
hermetically sealed
Weight 0.150z. (4.3gms.) max.




SERIES 431

GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Contact Arrangement 1 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC (measured 1/8"" from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive: 200 mA/28VDC (320 mH)

Lamp: 100 mA/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).

200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 150 milliwatts typical at nominal rated voltage at 25°C
Operate Time 3.5 msec. max. at nominal rated coil voltage
Release Time 431 Series: 2.0 msec. max. [ 431D, 431DD, 431T Series: 7.5 msec. max.
Contact Bounce 1.5 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 500 VRMS/60 Hz. (350 VRMS for 431TSeries) T 70,000 ft.: 125 VRMS/60 Hz.

DETAILED ELECTRICAL SPECIFICATIONS (-65°to + 125°C unless otherwise noted)

6.0 9.0 12.0 18.0 26.5 32.0

5.0

Nom.

40.0

Coil Voltage (VDC)
Max. 8.0 11.0 16.0 22.0 33.0 45.0 57.0 75.0
Coil Resistance 431, 431D, 4317 125 255 630 1025 2300 4000 6500 11,000
(Ohms +10% @ 25°C) 431DD (Note 2) 100 200 630 1025 2300 4000 6500 11,000
Coil Current (mADC @ 25°C) Nots 3 Min. 36.3 287 S 9.7 6.7 5.7 4.3 3.2
4310D only PR T 500 | 306 | 150 | 125 | 85 72 5.4 4.0
Pick-up Voltage (VDC) 431, 431D 35 4.5 6.8 9.0 13.5 18.0 24.0 30.0
431DD, 431T 3.6 4.8 7.8 10.0 14.5 19.0 24.0 30.0
Drop-out Voltage (VDC) Min. 0.15 0.18 0.35 0.41 0.58 0.89 1.0 13
Max. 2.0 2.8 4.2 5.6 8.4 10.4 15.0 18.7
Diode P.1.V. (VDC, Min.) 100
431D, 431DD, 431T
Negative Coil Transient (VDC, Max.) 1.0
31D, 431DD, 431T 3
= & | Base Voltage to Turn Off (VDC, Max.) 0.3
S % | Base Currentto Turn On (mADC, Min.
E§§ (Note: Limit base-emitter current to 15 mA max.) 1.20 0.78 0.48 0.39 0.26 0.20
g z0 Emitter-base Voltage (BVego) (@ 25°C) (VDC, Max.) 6.0
- -
e g Collector-base Voltage (BVcgo) (@25°C & Ic = 100 pa) (VDC, Min.) 8.0
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 05
\ 300 \
/|
N 3 g S0
el N % pd S o\
gg 40 \\ 2204 =
Sz =1 g 150
N & // :
z = 100
/ 50 —
30 03
100 500 100 500 0 0.1 0.2 03 04 0.5 06 07 0.8 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3
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SERIES 431

OUTLINE DIMENSIONS PIN NUMBERS SCHEMATIC DIAGRAMS
(For reference only)
CASE DETAIL [Viewed Tro Terminae)
(9?38, ~—I " 031(.79)
DIA. MAX.
335 i o 20 2 om
mfaa.'mx. 035 ( BQT
S
1375 (.952) MAX.
5 LEADS 36° TYP 4/ @T@ \1
017 (.43) DIA 8 LEADS
IWIRELEAD:LSO(SBJ)MIN, 45° TYP-wr 174D g @ 2
uun | PIN:0187 (475) 2.010(25)
431, 431D, 4310D T
017 (43) * 032 (03 oia. DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) o
SCHEMATICS ARE VIEWED FROM TERMINALS
TYPICAL TTL INTERFACE CIRCUIT
SPREADER PADS (See Note 5)
Relays can be supplied with spreader pads { |:] e t
installed and cemented in place. P/N 192-10 :] e g l: g
or 192-59 can be used with the 4317 relay. |._s0©0_ | o35 t10.001o] 37010 40) ] f "
P/N 192-67 can be used with the 431, 431D | ** " e e
and 431DD relays. Relays supplied with the o 0 B e |
192-59 pad installed have leads trimmed to {4 — i ! {4 % ! e g
3 100 (2 541 100 (2 54) 100 (2 54) 9 N914
.130 in. (3.3mm) below the pad. To order, 4 fr -— T % T >
add M for the 192-10 Pad, M2 for the 192-59 3 i P S S T
Pad, and M3 for the 192-67 Pad to the part l IDGRERe! Lose
number (e.g., 431TM2-26). T It
P/N192-10 P/N192-59 P/N192-67
(Qualied to M38527/5) (8) NTERMAL DANERTRANSISTOR
MILITARY RELAY P/N CROSS REFERENCE
MILITARY | T _ MILITARY _ MILITARY | TELEDYNE MILITARY Rt
_PART i NO. ___DESIGNATION | PARTNO. PART NO.
M39016/10 -001L | J431 _ -5WL M39016/25 -001L | J431D -5WL M39016/26 -001L | J431DD -5WL M28776/4 -001 J431T  -5WL
-002L -5PI -002L -6WL -002L -6WL -009 -5PL
-003L -6WL -003L -12WL -003L -12WL -002 -6WL
-004L -6PL -004L -26WL -0041 -26WL -010 -6PL
-005L =12 -005L -32WL -005L -32WL -003 -9WL
-006L -12PL -006L -40WL -006L -40WL -011 -9PL
-007L -26WL -007L -DPL -007L -5PL -004 -12WL
-008L -26PL -008L -6PL -008L -6PL -012 -12PL
-009L -32WL -009L -12PL -009L -12PL -005 -18WL
-010L -32PL -010L -26PL -010L -26PL -013 -18PL
-011L -40WL -011L -32PL -011L -32PL -006 -26WL
-012L -40PL -012L -40PL -012L | -40PL -014 -26PL
-031L -9WL -013L -9WL -013L -9WL -007 -32WL
-014L -9PL -014L -18WL -014L -18WL -015 -32PL
-015L -18WL -015L -9PL -015L -9PL -008 -40WL
-016L -18PL -016L -18PL -016L -18PL -016 -40PL
“'L"" suffix denotes L level failure rate. Teledyne M39016/9, /15, & /20 relays also carry M and P level qualification; M28776/1 relays also carry M level qualification.

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.

2. For reference only. Coil resistance not directly measurable at relay terminals
due to internal series diode.

3. Measured at nominal voltage for 5 sec. maximum.

4. Screened hi-rel versions available on special order. Some relay models are
qualified to one or more of the following NASA specifications:
NASA/MSFC Spec. 40M37496
NASA/GSFC Spec. S-311-P2(06)

5. Circuit is typical for all 431T Series. Values shown are for 4317-5 relay,

and apply over full operating temperature range.
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TELEDYNE PART NUMBERING SYSTEM OF MIL-QUALIFIED RELAYS

J

JAN ———]-

SERIES NO.

4 3 1

D — 2 6 WL
3 |

P
W = 1.5"' GOLD PLATED LEADS
X = 1.5""TINNED LEADS

P = .187"' GOLD PLATED PINS
Q = .187"" TINNED PINS

FAILURE RATE
LEVELSL, M, P

D = SHUNT DIODE
DD = SERIES & SHUNT DIODE
T = TRANSISTOR DRIVE

COIL VOLTAGE

(see pg. 44-47 for MIL part numbers)




MILITARY T0-5 RELAYS
DPDT

“9™ TELEDYNE RELAYS o
412

MIL-R-39016/9

i i M U.K. DEF. STD. 59/59 169/5/4093
412D DPDT relay with internal diode for coil transient suppression U.K [);FMS|%J-)R.§39910§19641755/514093
412DD DPDT relay with internal diodes for coil transient suppression and polarity MIL-R-39016/20

reversal protection UK. DEF. STD. 59/59 163/5/4093
au121 DPDT relay with internal transistor driver and coil suppression diode R T b i

ENVIRONMENTAL AND

PHYSICAL SPECIFICATIONS
Temperature -65°C to +125°C
(Ambient)
Vibration 30g’s to 3000 Hz (Note 1)
Shock 759’s for 6 msec. (Note 1)
Acceleration 759’s (Note 1)
Enclosure All welded,

hermetically sealed

Weight 0.090z. (2.6gms.) max.
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SERIES 412
GENERAL ELECTRICAL SPECIFICATIONS (-65°to + 125°C unless otherwise noted)
Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC, ( measured 1/8’" from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive: 200 mA/28VDC (320 mH)
Lamp: 100 mA/28VDC
(See Fig. 3 for other DC resistive voltage/current ratings)

Contact Load Ratings (AC)

Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).
200 mA/115 VAC, 60 and 400 Hz, (Case grounded)

Contact Life Ratings

10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Rating 2 Amps/28VDC (100 operations min.)

Contact Carry Rating 5 Amps (Continuous, unswitched)

Coil Operating Power 450 milliwatts nominal at nominal rated voltage at 25°C

Operate Time 2.0 msec. max. at nominal rated coil voltage

Release Time 412 Series: 1.5 msec. max. r 412D, 412DD, 412T Series: 4.0 msec. max.

Contact Bounce 1.5 msec. max.

Intercontact Capacitance 0.4 pf. typical

Insulation Resistance 10,000 megohms min. between mutually isolated terminals

Dielectric Strength Sea level: 500 VRMS/60 Hz. (350 VRMS for 412T Series) I 70,000 ft.: 125 VRMS/60 Hz.

DETAILED ELECTRICAL SPECIFICATIONS (-65°to + 125°C unless otherwise noted)

ISOLATION (DB)
(TYPICAL)

s
t=)

FREQUENCY (MHz)

FIGURE 1

INSERTION LOSS (DB)
(TYPICAL)

250
200 |

150 |

LOAD VOLTAGE (VDC)

100 |

50 |

- | 1 1 et

=l
0.4 0.5

100 500 0 01 02 03 06 07 08 09
FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 2 FIGURE 3

GENERIC 412-5 412-6 412-9 412-12 412-18 412-26
PART 412D-5 412D-6 412D-9 412D-12 412D-18 412D-26
412DD-5 412DD-6 412DD-9 412DD-12 | 412DD-18 412DD-26
NUMBERS
412T-5 4127-6 412T7-9 4127-12 4127-18 4127-26
Nom. 5.0 6.0 9.0 12.0 18.0 26.5
Coil Voltage (VDC) Max. 5.8 8.0 12.0 16.0 24.0 32.0
Coil Resistance 412, 412D, 412T 50 : 98 220 390 880 1560
(Ohms +10% @ 25°C) 412DD (Note 2) 39 78 220 390 880 1560
Coil Current (mADC @ 25°C) (Note 3) Min. 93.2 583 | 330 25.6 175 14.8
(412DD Series only) Max. 1282 78.3 429 32.8 221 18.5
Pick-un Voit VG 412, 412D 3.5 4.5 6.8 9.0 13.5 18.0
SR EREN (DG} 41200, 4127 3.9 5.2 7.8 10.0 14.5 19.0
D VR - Min. 0.14 0.18 0.35 0.41 0.59 0.89
Tugl-dt Xalape (D) Max. 23 3.2 a9 6.5 10.0 13.0
Diode P.I.V. (VDC, Min.) 100
412D, 412DD, 4127
Negative Coil Transient (VDC, Max.) 10
412D, 4120D, 4127 .
o Base Voltage to Turn Off (VDC, Max.) 0.3
w e =
wo o Base Current to Turn On (mADC, Min.)
EosE (Note: Limit base-emitter current to 15 mA max.) 3.00 ot b s SBh e
ww
I~ ‘:E Emitter-base Voltage (BVggg) (@ 25°C) (VDC, Max.) 6.0
- 0 o=
7 XZ [ Collector-base Voltage (BVgaq) (@ 25°C & Ic = 100 .a) (VDC, Min.) 80
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 . — 0.3 —T 1
‘ { 300 |
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SERIES 412

OUTLINE DIMENSIONS

.370
(9.40)
DIA. MAX.
.335

(8.51)
DIA. MAX

S

.035(.89) ©

5 v
.265 (6.73) MAX 1200 (5.08)

* +.010(.25)DIA
WIRE LEAD: 1.50 (38.1) MIN

“‘ M _LP|N:0.137 (4.75) =.010(.25)

2.017(.43) +.002(.05) 5

.001(.03)

TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY)
(Viewed from Terminals)

031(.79)
TRANSISTOR BASE

CONNECTION FOR

36°TYP.

GROUND PIN (OPTIONAL )

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

SCHEMATIC DIAGRAMS

SCHEMATICS ARE VIEWED FROM TERMINALS

TYPICAL TTL INTERFACE CIRCUIT

SPREADER PADS See Nots 5
Relays can be supplied with spreader pads s kil (See Note 5)
installed and cemented in place. P/N 192-10 [:] 1032 62) :] i y

can be used with all 412, 4120, 41200 and === —p  — T T b

412T Series Relays; P/N 192-59 is limited to " so max. | " 'S0 MAX

8 pins and therefore will not accommodate the — |} 100(254) — o150 (3.81)

412T Series Relay. Relays supplied with t ~N | In HA 75023

192-59 pad installed have leads trimmed to ) i L T 100 (2.54) 14
130"’ (3.3 mm) below pad. Spreader ] 3 t . o o 3 3 T 5438

specification MIL-M-38527 (MIL PN [T ] I DO S
M38527/5:03). To order, add M for the  “—b— |

192-10 pad or M2 for the 192-59 pad to the

part number (e.g., 412DM2-26). P/N192-10

(Qualified to M38527/5)

P/N192-59

(A) INTERNAL SUPPRESSION DIODE (B) INTERNAL DRIVER TRANSISTOR

MILITARY RELAY P/N CROSS REFERENCE

M39016/9 -001L

M39016/20 -001L | J412DD -5WL

J412  -5WL M39016/15 -001L -6WL M28776/1 -001L | J412T -5WL
-002L -6WL -002L -9WL -002L -6WL -002L -6WL
-003L -9WL -003L -12WL -003L -9WL -003L -9WL
-004L -12WL -004L -18WL -004L -12WL -004L -12WL
-005L -18WL -005L -26WL -005L -18WL -005L -18WL
-006L -26WL -006L -5WL -006L -26WL -006L -26WL
-007L -oPL -017L -6PL -025L -5PL -007L -5PL
-008L -6PL -018L 9P -026L -6PL -008L -6PL
-009L -9PL -019L -12PL -027L -9PL -009L -9PL
-010L “12PL -020L -18PL -028L =12PL. -010L -12PL
-011L -18PL -021L -26PL -029L -18PL -011L -18PL
-012L -26PL -022L =5pL -030L -26PL -012L -26PL

‘L' suffix denotes L level failure rate. Teledyne M39016/9, /15, & /20 relays also carry M and P Level qualification; M28776/1 relays also carry M level qualification.

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.

2. For reference only. Coil resistance not directly measurable at relay terminals
due tointernal series diode.

3. Measured at nominal voltage for 5 sec. maximum.

4. Screened hi-rel versions available on special order. Some relay models are
qualified to one or more of the following NASA specifications:
NASA/MSFC Spec. 40M37496
NASA/GSFC Spec. S-311-P2(06)

5. Circuit is typical for all 412T Series. Values shown are for 412T-5 relay,
and apply over full operating temperature range.

TELEDYNE PART NUMBERING SYSTEM FOR MIL-QUALIFIED RELAYS

J 41 2DY — 26 WL
= (T

—— C
JAN —I FAILURE RATE
LEVELSL. M. P

SERIES NO.

W = 1.5"" GOLD PLATED LEADS
X = 1.5"" TINNED LEADS
P = .187' GOLD PLATED PINS
Q = .187"' TINNED PINS

D = SHUNT DIODE
DD = SERIES & SHUNT DIODE
T = TRANSISTOR DRIVE

Y = OPTIONAL GROUND PIN
AVAILABLE FOR ALL MODELS:
ONLY 412D SERIES
WITH GRD PIN IS MIL-
QUALIFIED (M39016/15)

L——-—- COIL VOLTAGE

(see pg. 44-47 for MIL part numbers)
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“9™ TELEDYNE RELAYS

MILITARY TO-5 RELAYS

SENSITIVE DPDT

SERIES QUALIFIED TO
DESIGNATION BELNY TIRE MILITARY SPECIFICATIONS

. ‘ MIL-R-39016/11
432 DPOT basic relay | U.K.DEF. STD. 59/59 165/5/4093

P - . : . [ MIL-R-39016/16
432D DPDT relay with internal diode for coil transient suppression | U.K.DEF. STD. 59/59 176/S/4093

432DD DPDT relay with internal diodes for coil transient suppression and polarity l MIL-R-39016/21
reversal protection U.K. DEF. STD. 59/59 161/5/4093

4327 DPDT relay with internal transistor driver and coil suppression diode MIL-R-28776/3

INTERNAL CONSTRUCTION DESCRIPTION

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS

Temperature -65°C to +125°C
(Ambieni) .
Vibration 30g's to 3000 Hz (Note 1)
Shock 75g’s for 6 msec. (Note 1)
Acceleration 759’s (Note 1)
Enclosure All welded,

hermetically sealed
Weight 0.150z. (4.3gms.) max.

The TO-5 relay, originally conceived and developed by Teledyne, has become the
industry standard for low level switching from dry circuit to 1 ampere. Designed ex-
pressly for high density PC Board mounting, its small size and low coil dissipation make
the T0-5 relay the most versatile subminiature relay available.

Unique construction features and manufacturing techniques provide excellent resistance
to environmental extremes and overall high reliability

* 100% all-welded construction.

e Patented uni-frame design providing high magnetic efficiency and mechanical rigidity.

e High force/mass ratios for resistance to shock and vibration.

¢ Advanced cleaning and sealing techniques provide maximum assurance of freedom
from contact contamination.

® Precious metal contact material (gold, platinum, palladium alloy) with gold plating
assures excellent high current and dry circuit switching capabilities.

The 432D and 432DD Series utilize internal discrete silicon diodes, with characteristics
similar to 1N5315. The hybrid 432T Series features passivated silicon planar diode and
transistor chips (similar to 2N2222A). The integrated packaging of the relay with its
associated semi-conductor devices greatly reduces PC Board floor space requirements
as well as component installation costs.

By virtue of its inherently low intercontact capacitance and contact circuit losses, the
TO-5 relay has proven its worth as an RF switch for frequencies up through UHF. In
addition, the sensitive 432 Series relay features exceptionally high coil resistance thus
providing for extremely low operating power (150 milliwatts typical at room temperature).
The advantages of reduced heat dissipation and power supply demands are obvious.




GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

SERIES 432

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 0.5A/28VDC (measured 1/8’' from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive: 200 mA/28VDC (320 mH)

Lamp: 100 mA/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).

200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 200 milliwatts typical at nominal rated voltage at 25°C
Operate Time 4.0 msec. max. at nominal rated coil voltage
Release Time 432 Series: 2.0 msec. max. | 432D, 432DD, 432T Series: 7.5 msec. max.
Contact Bounce 1.5 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 500 VRMS/60 Hz. or eries ; & Z.

DETAILED ELECTRICAL SPECIFICATIONS (-65°to + 125°C unless otherwise noted)

Coil Voltage (VDC) Nom. 5.0 6.0 9.0 12.0 18.0 36.0 48.0
Max. 15 10.0 15.0 20.0 30.0 40.0 57.0 75.0
Coil Resistance 432, 432D, 4327 100 200 400 850 1600 3300 6500 11.000
(Ohms +10% @ 25°C) 432DD (Note 2) 64 125 400 850 1600 3300 6500 11.000
Coil Current (mADC @ 25°C) (Note 3) Min. 56 36.3 18.1 17 96 7.0 49 39
432DD only Max. 781 48.9 23.6 15.0 12.2 88 6.1 48
18. g z
Pick-up Voltage (VDC) 432, 432D 30 45 6.8 90 13.9 8.0 270 36.0
4320D, 432T 36 18 80 110 145 190 270 360
Drop-out Voltage (VDC) Min. 0.12 0.18 0.35 0.41 0.59 0.89 25 16
Max. 29 3.2 49 6.5 10.0 13.0 19.0 26.0
Diode P.I.V. (VDC, Min.) 100
432D, 432DD. 4327
Negative Coil Transient (VDC, Max. | 10
32D, 432DD, 4327 '
§ Base Voltage to Turn Off (VDC, Max.) 0.3
©S% [ Base Currentto Turn On (mADC, Min.)
5 £ fii] (Note: Limit base-emitter current to 15 mA max.) 1.50 1.0 815 e 038 0.24
‘3 E % Emitter-base Voltage (BVggg) (@ 25°C) (VDC, Max.) 6.0
= Collector-base Voltage (BVcgq) (@25°C & Ic = 100 ua) (VDC, Min.) 80
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 03
300 \
: // R N
52 \ 83 / 5 A
82 4w =202 =
a2 A 2 / £ W
N N 2 / S 100 o
‘\ s0 | \\
30 0.1
100 500 100 500 0 01 0.2 0.3 04 05 06 0.7 08 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3
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SERIES 432

OUTLINE DIMENSIONS SCHEMATIC DIAGRAMS
TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY)
CASE DETAIL (Viewed from Terminals)
370
(9.40) .031(.79)
A | A—I r TRANSISTOR BASE
(éag?) N CONNECTION FOR
DIA. MAX. .035(.39 432TONLY
N ®
.375(9.52) MAX.
.200 (5.08)
+ +.010(.25)DIA. D,
WIRE LEAD: 1.50 (38.1) MIN.
I " _E|N:0.187(4,75)=.010(.25) GROUND PIN (OPTIONAL)
017 (43) * 3g$ ggg% =7y DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) SCHEMATICS ARE VIEWED FROM TERMINALS
SPREADER PADS TYPICAL TTL INTERFACE CIRCUIT
Relays can be supplied with spreader pads e (See Note 5)
installed and cemented in place. P/N 192-10 it :I 156(3.96)
can be used with all 432, 432D, 432DD and :I e —F —
432T Series Relays; P/N 192-59 is limited to 370(a.40) f =210 )
8 pins and therefore will not accommodate = 1,00,2% — |t s0msn
the 432T Series Relay. Relays supplied with Al b
192-59 pad installed have leads trimmed to {4 $—) mot 2 1+ P ,oof? i ]
.130"’. (3..3 mm) below pad. Spreader a0 f T T I
specification MIL-M-38527 (MIL P/N 1% 19— T =97
M38527/5-03). To order, add M for the o l [ Iﬁ
192-10 pad or M2 for the 192-59 pad to the I
part number (e.g., 432DM2-26). P/N192-10 P/N192-59
(Qualified to M38527/5) (A) INTERNAL SUPPRESSION DIODE (B) INTERNAL DRIVER TRANSISTOR
MILITARY RELAY P/N CROSS REFERENCE
OFSIGNATION | PARTND. | | OFSIGNATION | PARTND. DESIGNATION | PARTND. DESIGNATION | PARTND.
M39016/11 -001L |J432 -5WL M39016/16 -001L |J432D -5WL M39016/21 -001L |J432DD -5WL M28776/3 -001 | J432T -5WL
-002L -5PL -002L -6WL -002L -6WL -009 -5PL
-003L -6WL -003L -12WL -003L -9WL -002 -6WL
-004L -6PL -004L -26WL -004L -12WL -010 -6PL
-005L -12WL -005L -36WL -005L -18WL -003 -9WL
-006L -12PL -006L -48WL -006L -26WL -011 -9PL
-007L -26WL -007L -9WL -013L -5PL -004 -12WL
-008L -26PL -008L -18WL -014L -6PL -012 -12PL
-009L -36WL -009L -5PL -015L -9PL -005 -18WL
-010L -36PL -010L -6PL -016L -12PL -013 -18PL
-011L -48WL -011L -12PL -017L -18PL -006 -26WL
-012L -48PL -012L -26PL -018L -26PL -014 -26PL
-013L -9WL -013L -36PL -025L -36WL -007 -36WL
-041L -9PL -014L -48PL -026L -48WL -015 -36PL
-015L -18WL -015L -9PL -027L -36PL -008 -48WL
-016L -18PL -016L -18PL -028L -48PL -016 -48PL
“'L"" suffix denotes L level failure rate. Teledyne M39016/9, /15. & /20 relays also carry M and P level qualification; M28776/1 relays also carry M level qualification.

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.

2. For reference only. Coil resistance not directly measurable at relay terminals

due to internal series diode.

Measured at nominal voltage for 5 sec. maximum.

Screened hi-rel versions available on special order. Some relay models are

qualified to one or more of the following NASA specifications:

NASA/MSFC Spec. 40M37496

NASA/GSFC Spec. S-311-P2(06)

. Circuit is typical for all 432T Series. Values shown are for 432T-5 relay,
and apply over full operating temperature range.

3.
4.

(3]
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TELEDYNE PART NUMBERING SYSTEM FOR MIL-QUALIFIED RELAYS

J

JAN ——-—I

SERIES NO.

4 3 2

D — 2 6 WL
;l_.l —

] T__[
W = 1.5""GOLD PLATED LEADS
X = 1.5""TINNED LEADS

P = .187"' GOLD PLATED PINS
Q = 187" TINNED PINS

FAILURE RATE
LEVELSL, M, P

D = SHUNT DIODE
DD = SERIES & SHUNT DIODE
T = TRANSISTOR DRIVE

COIL VOLTAGE

(see pg. 44-47 for MIL part numbers)




“/™ TELEDYNE RELAYS

HIGH TEMPERATURE (200°C)
MILITARY STYLE T0-5 RELAY
DPDT

DESCRIPTION

The TO-5 Relay, originally conceived and developed by Teledyne, has become the
industry standard for low level switching from dry circuit to 1 ampere. Designed ex-
pressly for high density PC Board mounting, its small size and low coil power dissipation
make the TO-5 Relay the most versatile subminiature relay available.

The 412H Series of T0-5 Relays are designed for reliable operation in elevated ambient
temperatures up to 200°C. Special material selection and processing provide assurance
of freedom from contact contamination and mechanical malfunctioning that might
otherwise be caused by ambient temperature conditions in excess of maximum military
temperature limits.

Typical applications are:

e Aircraft avionics and control systems.

* Missile eontrol systems.

® Spaceflight systems.

* Qil exploration (‘‘down-hole’’) instrumentation.

* High temperature industrial and process control instrumentation.
ENVIRONMENTAL AND ~
PHYSICAL SPECIFICATIONS High temperature magnetic latching and sensitive relays are also available.
Temperature By virtue of its inherently low intercontact capacitance and contact circuit losses, the
(Ambient) -65°Cto +200°C T0-5 relays has proven to be an excellent subminiature RF switch for frequency ranges
’ up through UHF. A typical RF application for the TO-5 relay is in hand held radio trans-

Vibration 30g’s to 3000 Hz (Note 1)
Sheck 75.0's for 6 msec. (Note 1) ceivers, wherein the combined features of good RF performance, small size, low coil

: . power dissipation and high reliability make it the preferred relay for T-R switching
Acceleration 759’s (Note 1) (see Figures 1 and 2).
Enclosure All welded,

hermetically sealed

Weight 0.09 oz. (2.6gms.) max. i

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to 200°C unless otherwise noted)

GENERIC
PART B 412H5 412H-6 412H-9 412H-12 | 412H-18 | 412H-26
NUMBERS 412HS-5 = A412HS-6 | 412HS-9 | 412HS-12 | 412HS-18 = 412HS-26
(SEENOTE 2)
e Nom. 5.0 6.0 9.0 12.0 18.0 26.5
ey ahar Max. 58 | 80 12.0 16.0 24.0 32.0
CoF ihiincs 50 98 220 390 80 | 1560
(Ohms +10% @ 25°C) PR . . Sy aan Rl Rl
Pick-up Voltage (VDC) 12 4.6 56 | 85 1.2 17.0 230 |
Min. . ' : [ o . . |
B it M. 0.14 1 018 [ 085 | o041 059 | 089 |
. Max. | 25 | 32 | 49 | 65 | 100 | 130 J
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SERIES 412H
GENERAL ELECTRICAL SPECIFICATIONS (-65°C to +200°C unless otherwise noted) (Meets Requirements of MIL-R-39016 unless otherwise specified)

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC (measured 1/8'" from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC
Inductive: 200 mA/28VDC (320 mH)
Lamp: 100 mA/28VDC
(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).
200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level -
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above
Contact Overloand Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 450 milliwatts nominal at nominal rated voltage at 25°C
Operate Time 2.0 msec. max. at nominal rated coil voltage
Release Time 1.5 msec. max.
Contact Bounce 1.5 msec. max. R
Intercontact Capacitance 0.4 pf. typical ==l
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 500 VRMS/60 Hz. 70,000 ft.: 125 VRMS/60 Hz.
=)
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 = . -
<11 | B _ 0.1 | | | J L | 1 | | I | 1 4
100 500 100 500 0 0.1 02 03 04 05 06 07 08 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3
OUTLINE DIMENSIONS T L ewed rom Tormingiy T 1 OM1) T SCHEMATIC DIAGRAMS
370 '
(9.40) .031(.79)
DIA. MAX. -—I r ‘
335 t ‘ @%
(8.51) e |
DIA. MAX. 035 (.89) @
-+ | CR D)
265 (6.73)MAX. 500 (5 0g) ’ po
g +.010 (.25)DIA. e |
WIRE LEAD: 1.50 (38.1) MIN.
l] [] ﬂ“ PIN: 0.187 (4.75) =.010 (.25) |
L (Note 2) ‘ SCHEMATICS ARE VIEWED FROM TERMINALS
002 (.
017(43) * G020 oia. l
—
SPREADER PADS B
Relays can be supplied with spreader pads C:] 103 262 [:] il NOTES:
installed and cemented in place. Relays Laneomm 1 | I 395(1004) f 1. Relays will exhibit no contact chatter or transfer within
SUPRIEE Wit “192-59 pad Installed have i - 1 50381 ‘ 2 fﬁ:ls';egﬂr\aetra?ssé specified relays are supplied with 1.500""
2 ’ fe—v— ) -.150 . g
leads trimmed to .130" (3.3mm) below pad. wo{m 1 e | (38.10mm) leads. For .187"" (4.74mm) pin versions, add
To order, add M for the 192-10 pad or M2 for = ) {-é. : **S"" to part number (i.e., 412H-26 becomes 412SH-26).
the 192-59 pad to the part number (e.g., ; “’"T“‘ 4o 'OOT”‘ | 3. Screened hi-rel versions are available on special order and can
12H-M2-26). n e 5 P P L i [ be supplied to meet the requirements of NASA MSEC Spec.
FleHMazER) SR 4 £ q 5 40M 37496 or NASA GSEC Spec. S-311-P-2(06).
, P/N192-10 P/N192-59
(Qualified to M38527/5) J
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SERIES

412K

“»™ TELEDYNE RELAYS

HIGH SHOCK
MILITARY STYLE T0-5 RELAY

DPDT

DESCRIPTION

The TO-5 Relay, originally conceived and developed by Teledyne, has become the
industry standard for low level switching from dry circuit to 1 ampere. Designed ex-
pressly for high density PC Board mounting, its small size and low coil power dissi-
pation make the TO-5 Relay the most versatile subminiature relay available.
The 412K Series of TO-5 Relays are designed to withstand shock levels up to 4000
g’s/.5 millisecond duration. Special material selection and construction details provide
assurance that critical elements of the relay structure and mechanism will not be per-
manently displaced or damaged as a result of extremely high g level shocks.

Typical applications are:

* Missile control systems.

e Aircraft avionics and control systems.

* Spaceflight systems.

ENVIRONMENTAL AND High shock magnetic latching and sensitive relays are also availalble.

PHYSICAL SPECIFICATIONS By virtue of its inherently low intercontact capacitance and contact circuit losses, the
Temperature P TO-5 relay has proven to be an excellent subminiature RF switch for frequency ranges
(Ambient) i i up through UHF. A typical RF application for the TO-5 relay is in hand held radio trans-
Vibration 30 g’s to 3000 Hz ceivers, wherein the combined features of good RF performance, small size, low coil

75's 6 msec. (Note 1) power dissipation and high reliability make it the preferred relay for T-R switching
Sinit 4000 g's 0.5 msec. axiel plane (o Figvmne and s
2000g's 0.5 msec. side
planes (Note 2)
Acceleration 759’s (Note 1)
All welded,
Enclosure hermetically sealed
Weight 0.09 0z. (2.6gms.) max.

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

GENERIC
PART 412K-5 412K-6 412K-9 412K-12 412K-18 412K-26
numsers B 412KS-5 412KS-6 412KS-9 | 412KS-12 | 412KS-18 | 412KS-26
(NOTE 3)
Nom. 5.0 6.0 9.0 12.0 18.0 26.5
i Max. 58 8.0 12.0 16.0 14.0 32.0
Coil Resistance
 (Ohms +10% @25°C) , y jo 7 3(1 = 160 300 600 | 1350
Pick-up Voltage (VDC) | a3 5.2 7.6 10.0 14.3 21.0
[ I Min. 014 | o018 0.35 0.41 0.59 0.89
Drop-out Voltage (VDC) Max. 25 3.2 4.9 6.5 .0 13.0
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412K SERIES
GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

(Meets Requirements of MIL-R-39016 unless otherwise specified)

TERMINAL LOCAYIONS AND PIN NUMBERING (REF. ONLY)
Viewed from Terminals)

6.40) 031(.79)
Ok MAX.
© 9

©
'OO 00"

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

.035(. 89

<|‘ 265(6 73) MAX. .200 (5.08)
+.010 (.25)DIA.

| WIRE LEAD: 1.50 (38.1) MIN.

n u I PIN:0.187 (4.75) £.010 (.25)

(Note 3)

017( a3) 02 (03} oia.

&7

5

SCHEMATICS ARE VIEWED FROM TERMINALS

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC (measured 1/8'" from header)
Resistive: 1 Amp/28VDC
Inductive: 200 mA/28VDC (320 mH)
Seniag: Liat Samags (VC) Lamp: 100 mA/28VDC
(See Fig. 3 for other DC resistive voltage/current ratings)
Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).
Contact Load Ratings (AC) 200 mA/115VAG. 60 and 400 Hz. (Case grounded)
10,000,000 operations (typical) at low level
Contact Life Ratings 1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above
Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 500 milliwatts nominal at nominal rated voltage at 25°C
Operate Time 2.0 msec. max. at nominal rated coil voltage
Release Time 1.5 msec. max.
Contact Bounce 1.5 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 500 VRMS/60 Hz. 70,000 ft.: 125 VRMS/60 Hz.
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 0.3
300 A
g // g 250 \
= \ 23 7 5
2840 z202 =
=13 ‘\ 3 / g 150
B NG E / g 100 \\ =
\\ 50 \'\
30 0.1 -
100 500 100 500 0 0.1 0.2 03 04 05 0.6 07 08 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3
OUTLINE DIMENSIONS SCHEMATIC DIAGRAMS

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.
2. Survival only - contact chatter may occur.

3. Unless otherwise specified relays are supplied with 1.500"" (38.10mm) leads. For .187"" (4.75mm) pin versions, add ‘*S’’ to part number (i.e., 412K-26 becomes 412SK-26).
4. Screened hi-rel versions are available on special order and can be supplied to meet the requirements of NASA MSFC Spec. 40M 37496 or NASA GSFC Spec. S-311-P-2(06).
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4™ TELEDYNE RELAYS |BEEE
412V

HIGH VIBRATION
MILITARY STYLE T0-5 RELAY

DPDT

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS
Temperature -65°C to + 125°C
(Ambient)
Vibration 2509’s 140 to 2000Hz(Note 1)
Shock 150 g’s for 11 msec. (Note 1)
Acceleration 759’s (Note 1)
All welded,

Enclosure hermetically sealed
Weight 0.100z. (3.1gms.) max.

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Nom. 5.0 6.0 9.0 12.0 18.0 26.5

Coll Voltage (VC) Max. 5.8 8.0 12.0 16.0 24.0 32.0

Coll Resistance 50 70 156 235 610 1130

(Ohms +10% @ 25°C)

Pick-up Voktage (VDC) 46 55 8.2 1.0 16.5 2.0
Min. 0.14 0.18 0.35 0.41 0.59 0.89

e Max. 25 3.2 49 6.5 10.0 13.0
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SERIES 412V

GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)
(Meets Requirements of MIL-R-39016 unless otherwise specified)

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC (measured 1/8"' from header)
Resistive: 1 Amp/28VDC
Gotct Losd Ratings (00 etibigting vt G
(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Rtings (AC) P 0 A/ 1SVAG, 0and 400 . (Casogroundet) - o nerouned)
10,000,000 operations (typical) at low level
Contact Life Ratings 1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above
Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 525 milliwatts nominal at nominal rated voltage at 25°C
Operate Time 6.0 msec. max. at nominal rated coil voltage
Release Time - 3.5 msec. max.
Contact Bounce 1.5 msec. max.
Intercontact Bounce 0.4 pf. typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 500 VRMS/60 Hz. 70,000 ft.: 125 VRMS/60 Hz.
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 T™""1 T 1 03 T | T 4 [ I [ . i = |

250

. g g
@
= 83 g 20|
82 40 =2 =
= 2z S 150
3 & )
@ & 3
£ = 100
50 |
30 :
0 0 01 02 03 04 05 06 07 08 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3
OUTLINE DRAWINGS SCHEMATIC DIAGRAM

TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY)
(Viewed from Terminals)

CASE DETAIL
('93_18) ~—l I——.om (.79)
DIA. MAX.
¥ iy YAON
51
Dl& MA)X. 035(.89 Q

S

412v

265 (6.73) MAX. 200 (5.08)
+.010(.25)DIA.

WIRE LEAD: 0.75 (19.0) MIN.

000 PIN: 0.187 (4.75) +.010 (.25)
(Note2 )
017(43) +:902(.0% oy

—.001(.03)

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.
2. Unless otherwise specified relays are supplied with 1.500°"" (38.10mm) leads. For .187"" (4.75mm) pin versions, add *‘S’" to part number (i.e., 412V-26 becomes 4125V-26).
3. Screened hi-rel versions are available on special order and can be supplied to meet the requirements of NASA MSFC Spec. 40M 37496 or NASA GSFC Spec. $-311-P-2(06).
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" TELEDYNE RELAYS

MILITARY TO-5 RELAY

SPDT MAGNETIC LATCHING
SERIES QUALIFIED TO
DESIGNATION o ok e MILITARY SPECIFICATIONS
MIL-R-39016/8
421 SPDT basic relay U.K. DEF. STD. 59/59 168/5/4093
: MIL-R-39016/27
421D SPDT relay with internal diode for coil transient suppression U.K. DEF. STD. 59/59 177/S/4093
421DD SPDT relay with internal diodes for coil transient suppression and polarity MIL-R-39016/28
revecsatinibiie U.K. DEF. STD. 59/59 178/5/4093
DESCRIPTION

The TO-5 relay, originally conceived and developed by Teledyne, has
become the industry standard for low level switching from dry circuit to
0.5 ampere. Designed expressly for high density PC Board mounting,
its small size and low coil dissipation make the TO-5 relay the most
versatile subminiature relay available.

Unique construction features and manufacturing techniques provide

excellent resistance to environmental extremes and overall high reliability.

* 100% all-welded construction.

o Patented uni-frame design providing high magnetic efficiency and
mechanical rigidity.

* High force/mass ratios for resistance to shock and vibration.

 Advanced cleaning and sealing techniques provide maximum assur-
ance of freedom from contact contamination.

 Precious metal contact material (gold, platinum, palladium alloy) with
gold plating assures excellent high current and dry circuit switching
capabilities.

PRINCIPLE OF OPERATION

Energizing Coil B produces a magnetic field opposing the
holding flux of the permanent magnet in Circuit B. As this
net holding force decreases, the attractive force in the air i iy
gap of Circuit A, which also results from the flux of the

permanent net, becomes great enough to break the
armature free of Core B, and snap it into a closed position ~ ** v
against Core A. The armature then remains in this position IN

upon removal of energy from Coil B, but will snap back  soer jron
into position B upon energizing Coil A. Since operation  CoRe®
depends upon cancellation of a magnetic field, it is
necessary to apply the correct polarity to the relay coils as
indicated on the relay schematic.

Coils should not be energized simultaneously with either
DC or AC voltages. Particular attention should be given
to transients, as an extremely short pulse above rated
voltage applied to both coils, or to one coil with the other
energized may cause permanent damage.

,wﬁusauﬂm
e

The 421D and 421DD Series utilize internal discrete silicon diodes, with
characteristics similar to 1N5315.

By virtue of its inherently low intercontact capacitance and contact circuit
losses, the TO-5 relay has proven to be an excellent subminiature RF
switch for frequency ranges up through UHF. A typical RF application
for the TO-5 relay is in hand held radio transceivers, wherein the com-
bined features of good RF performance, small size, low coil power dissi-
pation and high reliability make it the preferred relay for T-R switching
(see Figures 1 and 2).

The 421 Series magnetic latching relays are ideally suited for applications
where power dissipation must be minimized. The relays can be operated
with a short duration pulse. After contacts have transferred, no holding
power is required.

The magnetic latching feature of the 421 Series provides a ‘‘memory”’
capability, since the relays will not reset upon removal of power.

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS

N o Temperature | -65°C to + 125°C
SOFT IRON (Ambient)
CORE A
= Vibration 309’s to 3000 Hz (Note 1)
Shock 100 g’s for 6 msec
(Note 1)
Acceleration | 75g’s (Note 1)
SoNTReT Enclosure All welded,
hermetically sealed
Weight 0.08 0z. (2.3gms.) max.
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SERIES 421
GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Contact Arrangement 1 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 0.5A/28VDC (measured 1/8"’ from header)
Contact Load Ratings (DC) Resistive: 0.5 Amp/28VDC
Inductive: 100 mA/28VDC (320 mH)
Lamp: 50 mA/28VDC
(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 400 mA/115VAC, 60 Hz & 400 Hz (Case ungrounded)
200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level
100,000 operations min. at all other loads specified above
Contact Overload Rating 1 Amp/28VDC (100 operations min.)
Contact Carry Rating 4 Amps (Continuous, unswitched)
Coil Operating Power 290 milliwatts nominal at nominal rated voltage at 25°C
Operate Time 1.5 msec. max. at nominal rated coil voltage
Contact Bounce 0.5 msec. max.
Minimum Operate Pulse 1.5 msec. @ nominal voltage
Intercontact Capacitance 0.4 pf. typical

Insulation Resistance

10,000 megohms min. between mutually isolated terminals

Dielectric Strength

Sea level: 500 VRMS/60 Hz. T 70,000 ft.: 125 VRMS/60 Hz.

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

GENERIC | 4215 421-6 421-9 421-12 421-18 421-26
PART ) 421D-5 421D-6 42109 | 421D-12  421D-18 = 421D-26
NUMBERS 421DD-5 421DD-6 421DD-9 = 421DD-12 = 421DD-18 DD-26
Nom. 5.0 6.0 9.0 12.0 18.0 26.5
ol ¥ s (YD) Max. 58 8.0 12.0 16.0 24.0 32.0
Coil Resistance 421, 421D 61 120 280 500 1130 2000
(Ohms +10% @ 25°C) 421DD (Note 2) 48 97 280 500 1130 2000
Coil Current (mADC @ 25°C) (Note 3) Min. 75.8 46.9 26.0 20.0 13.7 1.6
421DD Series only Max. 104.2 62.0 33.7 25.5 17.2 14.4
421/421D 3.5 4.5 6.8 9.0 13.5 18.0
Set & Reset Voltage (VDC) (See Note 4) 22100 39 52 78 100 75 90
Diode P.I.V. (VDC, Min.) 100
421D, 421DD
Negative Coil Transient (VDC, Max.) 1.0
421D, 421DD :
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)

60

ISOLATION (DB)
(TYPICAL)

7Ty (S l . l
100

FREQUENCY (MHz)

FIGURE 1

INSERTION LOSS (DB)

(TYPICAL)
LOAD VOLTAGE (VDC)

0 01 02 03 04 05 06 07
FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 2 FIGURE 3

08

09
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SERIES 421

OUTLINE DRAWINGS TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY) SCHEMATIC DIAGRAMS

(Viewed from Terminals)

’I rw”g)

36°TYP

CASE DETAIL

.370
(9.40)
DIA. MAX.

.335
(8.51)
DIA. MAX.

—

275 (6.99) MAX. 200 (5.08)
=.010 (:25)DIA.

WIRE LEAD: 1.50 (38.1) MIN.

u ““ _LPm 0.187 (4.75) =.010 (.25)

017 (.43) +-002(.09)

1001 (.03) DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

SPREADER PADS
Relays can be supplied with spreader pads } :I
installed and cemented in place. Relays ::] 103(2.62) ko
supplied with 192-59 pad installed have leads . 40,__ T-— 3501000
trimmed to .130"" (3.3mm) below pad. To
order, add M for the'192-10 pad or M2 for the —~ frwese e
192-59 pad to the part number (e.g.. - { I» i
421DM2-26). @ ELTEE R I G 100 (2.54)

i« - 1 »—o—-i-»ﬁ t

g - L e o 42100
( oua:fa‘:ogmzs-:s% /m P/N192-59 SCHEMATICS ARE VIEWED FROM TERMINALS

COIL A LAST ENERGIZED

MILITARY RELAY P/N CROSS REFERENCE

M39016/8 -001L | J421 -5WL M39016/27 -001L | J421D -5WL M39016/28 -001L| J421DD -5WL

-002L -5PL -002L -6WL -002L -6WL
-003L -6WL -003L -9WL -003L -9WL
-004L -6PL -004L -12WL -004L -12WL
-005L -9WL -005L -18WL -005L -18WL
-006L -9PL -006L -26WL -006L -26WL
-007L -12WL -007L -5PL -007L -SPL
-008L -12PL -008L -6PL -008L -6PL
-009L -18WL -009L -9PL -009L -9PL
-010L -18PL -010L -12PL -010L -12PL
-011L -26WL -011L -18PL -011L -18PL
-012L -26PL -012L -26PL -012L -26PL

L’ suffix denotes L level failure rate. Teledyne M39016/8, /27, /28 also carry M&P level qualification (See note 4).

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings. TELEDYNE PART NUMBERING SYSTEM FOR MIL-QUALIFIED RELAYS

2. For reference only. Coil resistance not directly measurable at relay terminals
due to internal series diode.

3. Measured at nominal voltage for 5 sec. maximum. J 4 21 D - 2 6 W L

4. Screened hi-rel versions available on special order. Some relay models are '—‘—' .
qualified to one or more of the following NASA specifications: JAN | | FAILURE RATE
NASA/MSFC Spec. 40M37496 LEVELSL. M. P

NASA/GSFC Spec. S-311-P2(06)

W = 1.50"" GOLD PLATED LEADS
X = 1.50"" TINNED LEADS
SERIES NO P = .187'* GOLD PLATED PINS
Q = .187" TINNED LEADS
D = SHUNT DIODE e COIL VOLTAGE

DD = SERIES & SHUNT DIODE

(see pg. 44-47 for MIL part numbers)
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™ TELEDYNE RELAYS il
' 420/422

MILITARY TO-5 RELAY
DPDT MAGNETIC LATCHING

SERIES ' QUALIFIED TO
DESIGNATION e TIEE MILITARY SPECIFICATIONS
= MIL-R-39016/12
422 DPDT basic relay U.K. DEF. STD. 59/59 166/5/4093
—r . . i 1 MIL-R-39016/29
422D DPDT relay with internal diode for coil transient suppression U.K. DEF. STD. 59/59 181/S/4093
422DD DPDT relay with internal diodes for coil transient suppression and polarity MIL-R-39016/30 ;
reversal protection U.K. DEF. STD. 59/59 181/5/4093 N
DESCRIPTION

The TO-5 relay, originally conceived and developed by Teledyne, has The 420D/422DD and 420DD/422DD Series utilize discrete silicon
become the industry standard for low level switching from dry circuit to diodes, with characteristics similar to 1N5315.

1 ampere. Designed expressly for high density PC Board mounting, its By virtue of its inherently low intercontact capacitance and contact circuit
small size and low coil dissipation make the T0-5 relay the most versatile losses, the TO-5 relay has proven to be an excellent subminiature RF

subminiature relay available. switch for frequency ranges up through UHF. A typical RF application for
Unique construction features and manufacturing techniques provide the TO-5 relay is in hand held radio transceivers, wherein the combined
excellent resistance to environmental extremes and overall high reliablity. features of good RF performance, small size, low coil power dissipation
* 100% all-welded construction. and high reliability make it the preferred relay for T-R switching (see
* Patented uni-frame design providing high magnetic efficiency and Figures 1and 2).
mechanical rigidity. The 420/422 Series magnetic latching relays are ideally suited for
 High force/mass ratios for resistance to shock and vibration. applications where power dissipation must be minimized. The relays
* Advanced cleaning and sealing techniques provide maximum assur- can be operated with a short duration pulse. After contacts have trans-
ance of freedom from contact contamination. ferred, no holding power is required.
* Precious metal contact material (gold, platinum, palladium alloy) with ~ The magnetic latching feature of the 420/422 Series provides a
gold plating assures excellent high current and dry circuit switching “‘memory’" capability, since the relays will not reset upon removal of
capabilities. power.
PRINCIPLE OF OPERATION
Energizing Coil B produces a magnetic field opposing the ENVIRONMENTAL AND
holding flux of the permanent magnet in Circuit B. As this PHYSICAL SPECIFICATIONS
net holding force decreases, the attractive force in the PERMANENT MAGNET MAGNETIC CIRCUIT A [
air gap of Circuit A, which also results from the flux of  yaenenc crcuirs SOFT IRON FRAME [
the permanent magnet, becomes great enough to break — -
the armature free of Core B, and snap it into a closed e e e Temperature | -65°C to +125°C
position against Core A. The armature then remains in . o v v S (Ambient)
this position upon removal of energy from Coil B, but Vibrati 309’s to 3000 Hz (Note 1
will snap back to position B upon energizing Coil A. Since o7 ron AJ | A Sort o fration gsto z (Note 1)
operation depends upon cancellation of a magnetic field, 2 daa s - Shock 100 g’s for 6 msec
it is necessary to apply the correct polarity to the relay = sortiron B S S | B (Note 1)
coils as indicated on the relay schematic. J i — =
Coils should not be energized simultaneously with either TR A Acceleration | 759's (Note 1) -
DC or AC voltages. Particular attention should be given — LA L LTI NGL Enclosure All welded,
to transients, as an extremely short pulse above rated \_mm hermetically sealed
voltage applied to both coils, or to one coil with the other CONTACT —
energized may cause permanent damage. Weight 0.10z. (2.9gms.) max.
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SERIES 420/422

GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Contact Arrangement 2 Form C (DPDT)

Rated Duty Continuous

Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC (measured 1/8’’ from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive: 200 mA/28VDC (320 mH)
Lamp: 100 mA/28VDC
(See Fig. 3 for other DC resistive voltage/current ratings)

Contact Load Ratings (AC)

Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).
200 mA/115VAC, 60 and 400 Hz, (Case grounded)

Contact Life Ratings 10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above
Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 290 milliwatts nominal at rated voltage at 25°C
Operate Time 1.5 msec. max. at nominal rated coil voltage
Contact Bounce 2.0 msec. max.
Minimum Operate Pulse 1.5 msec. at nominal voltage
Intercontact Capacitance 0.4 pf. typical

Insulation Resistance

10,000 megohms min. between mutually isolated terminals

Dielectric Strength

Sea level: 500 VRMS/60 Hz I 70,000 ft.: 125 VRMS/60 Hz.

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

20/ mmzis‘, mmzﬂgz; ‘m;mag. 420/422-26
MBE DD/ 4 0DD/422DD-9  420DD/422DD-12| 420DD/422DD-18 420DD/422DD-26
T Nom. 5.0 6.0 9.0 12.0 18.0 26.5
9 Max. 5.8 8.0 12.0 16.0 24.0 32.0
420/422
' 61 120 280 500 1130 2000
Coil Resislance@ i 4200/4220
il kol WA 48 97 280 500 1130 2000
Coil Current (mADC @ 25°C) (Note 3) Min. 75.8 46.2 21.0 20.0 13.7 11.6
420DD/4220D only Max. 104.2 62.0 387 | 255 17.2 14.4
420/422
sms& Reset Voltage (VDC) 420074220 3.5 45 6.8 9.0 13.5 18.0
-y 420DD/4220D 3.9 5.2 7.8 10.0 14.5 19.0
Diode P.1.V. (VDC, Min.) -
420D/422D, 4200D/4220D
Negative Coil Transient (VDC, Max.) 1.0
420D/422D, 420DD/4220D -
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
03 ir o g 0 & T =
[ /]
o ‘|
g; LS
52 ggoal— LA/ 1 L g
Sz 2| g
¥ | [ | S . [ |
100 500 0 01 02 03 04 05 06 07 08 09

FREQUENCY (MHz)

FIGURE 1

FREQUENCY (MHz)

LOAD CURRENT (AMPS DC)

FIGURE 3

FIGURE 2
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SERIES 420/422

OUTLINE DIMENSIONS

CASE DETAIL

.370
(9.40)
DIA. MAX.
.335

(8.51)
DIA. MAX.

—]

.

—

.275 (6.99) MAX.

WIRE LEAD: 1.50 (38.1) MIN.

TERMINAL LOCATI

ONS AND PIN NUMBERING (REF. ONLY)

(Viewed from Terminals)

.200 (5.08)
+.010 (.25)DIA.

36°TYP.

36°TYP

(Qualified to M38527/5)

“ “ m] PIN: 0.187 (4.75) +.010 (.25) 420 422
Z +.002 (.05)
017(43) Z 001 (.03) O'A- DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
SPREADER PADS SCHEMATIC DIAGRAMS
Relays can be supplied with the P/N 192-10
spreader pad installed and cemented in place. Gl - e =
To order, add M to the part number (e.g., @% y @c%
422DM-26). L1 E%z o %,
! COILA COILA
I:] 103 (2 62) 420D 420DD
e~
._. et moi? 54) e
- g
;e 100(2 54)
+ f
B8
I
P/N192-10

SCHEMATICS ARE VIEWED FROM TERMINALS.
CONTACTS SHOWN IN POSITION RESULTING WHEN COIL A LAST ENERGIZED.

MILITARY RELAY P/N CROSS REFERENCE

M39016/12 -001L |J420 -5WL M39016/12 -013L [J422 -5WL M39016/29 -001L [J420D -6WL | M39016/29 -013L |J422D -5WL M39016/30 -001L |J420DD -6WL |M39016/30 -013L |J422DD -SWL
-002L -6WL -014L -6WL -002L -9WL -014L -6WL -002L -9WL -014L -6WL
-003L -9WL -015L -9WL -003L -12WL -015L -9WL -003L -12WL -015L -9WL
-004L -12WL -016L -12WL -004L -18WL -016L -12WL -004L -18WL -016L -12WL|
-005L -18WL -017L -18WL -005L -26WL -017L -18WL -005L -26WL -017L -18WL|
-006L -26WL -018L -26WL -006L -6PL -018L -26WL -006L -6PL -018L -26WL|
-007L -5PL -019L -5PL -007L -9PL -019L -5PL -007L -9PL -019L -5PL
-008L -6PL -020L -6PL -008L -12PL -020L -6PL -008L -12PL -020L -6PL
-009L -9PL -021L -9PL -009L -18PL -021L -9PL -009L -18PL -021L -9PL
-010L -12PL -022L -12PL -010L -26PL -022L -12PL -010L -26PL -022L -12PL
-011L -18PL -023L -18PL -011L -SWL -023L -18PL -011L -5WL -023L -18PL
-012L -26PL -024L -26PL -012L -5PL -024L -26PL -012L -5PL -024L -26PL

“'L"" suffix denotes L level failure rate. M39016/12, /29, /30 also carry M & P level qualification (See Note 4)

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.

2. For reference only. Coil resistance not directly measurable at relay terminals
due to internal series diode.

3. Measured at nominal voltage for 5 sec. maximum.

4. Screened hi-rel versions available on special order. Some relay models are
qualified to one or more of the following NASA specifications:
NASA/MSFC Spec. 40M37496
NASA/GSFC Spec. S-311-P2(06)
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SERIES NO

D = SHUNT DIODE
DD = SERIES & SHUNT DIODE

TELEDYNE PART NUMBERING SYSTEM FOR MIL-QUALIFIED RELAYS

4 2 2D - 2 6 W L
| I— —

3 A f
FAILURE RATE

LEVELSL. M. P

W = 1.50"" GOLD PLATED LEADS
X = 1.50"" TINNED LEADS

P = .187'' GOLD PLATED PINS
Q = .187'" TINNED PINS

COIL VOLTAGE

(see pg. 44-47 for MIL part numbers)




™ TELEDYNE RELAYS SR

MAGNETIC LATCHING 424A
MILITARY STYLE T0-5 RELAY

4 PST

SERIES
DESIGNATION

424N | DPDT basic relay

424AD | DPDT relay with internal diode for coil transient suppression

DESCRIPTION :
The T0-5 relay, originally conceived
become the industry standard for low
0.5 ampere. Designed expressly for |
its small size and low coil dissipa
versatile subminiature relay available.

Unique construction features and n
excellent resistance to environmental e
* 100% all-welded construction.
e Patented uni-frame design provid
mechanical rigidity.
 High force/mass
© Advanced cleaning
~ ance of freedom from
® Precious metal 3
plating assures excel
capabilities. =

PMCIPLE OF OPEHA'EDN
Energizing Coil B produces a magnetic fi
holding flux of the permanent magnet in
net holding force decreases, the attracti
gap of Circuit A, which also results fro

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS

Mrem 4 great en Temperature | -65°C to + 125°C

against Core A. The ure Ambient)

mmg"jm'::;%;{ oRiEai A, S Vibration 30 g’s to 3000 Hz (Note 1)
pends upon cancellation of a mag Shock 100 g’s for 6 msec.

necessary to apply the correct polarity to
indicated on the relay schematic. :
Coils should not be energized simultaer
DC or AC voltages. Particular attention sk
transients, as an extremely short pu
voltage applied to both coils, or to one coil
energized may cause permanent damage

(Note 1)
Acceleration | 75g’s (Note 1)

Enclosure All welded,
hermetically sealed

Weight 0.09 0z. (2.6gms.) max.
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SERIES 424A
GENERAL ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

Meets requirements of MIL-R-39016 unless otherwise specified. (See Note 2)

Inductive: 100 mA/28VDC (320 mH)
Lamp: 50 mA/28VDC

Contact Arrangement 4 Form A (4 PST)

Rated Duty Continuous

Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 0.5A/28VDC (measured 1/8'" from header)
Contact Load Ratings (DC) Resistive: 0.5 Amp/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)

Dielectric Strength ' Sealevel: 350 VAMS/60Hz | 70,000ft. 125 VRMS/60 Hz.

Contact Load Ratings (AC) ] Resistive: 400 mA/115VAC, 60 Hz & 400 Hz (Case ungrounded)
200 mA/115VAC, 60 and 400 Hz. (Case grounded)

Contact Life Ratings 10,000,000 operations (typical) at low level

100,000 operations min. at all other loads specified above
Contact Overload Rating 1 Amp/28VDC (100 operations min.)
Contact Carry Rating 4 Amps (Continuous, unswitched)
Coil Operating Power 290 milliwatts nominal at rated voltage at 25°C
Operate Time 1.5 msec. max. at nominal rated coil voltage N B .
Minimum Operate Pulse 1.5 msec. @ nominal voltage
Contact Bounce 3.0 msec. max.
Intercontact Capacitance | O.dpf.typical
Insulation Resistance 10,000 megohms min. between mutually isolated terminals

DETAILED ELECTRICAL SPECIFICATIONS (-65°C to + 125°C unless otherwise noted)

GENERIC 424A-5 424A-6 424A-9 424A-12 424A-18 424A-26
PART W) 424AD-5 | 424AD-6 | 424AD-9 | 424AD-12 | 424AD-18 | 424AD-26
NUMBERS
Nom. 5.0 6.0 9.0 12.0 18.0 26.5
O i T max 5.8 8.0 12.0 16.0 24.0 32.0
Coil Resistance
(Ohms +10% @ 25°C) E 61 120 280 500 1130 2000
Set & Reset Voltage (VDC) e 4.0 48 72 9.6 14.5 19.0
Diode P.I.V. (VDC, Min.) 100
424AD
Negative Coil Transient (VDC, Max.) 1.0
424AD '
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50— S e 03— — T = Fa e ]
| J } ‘ ‘ 300 —+ - — T ~ +7 H’h —— ; l
. - Wil = = ; = 250 |- I I | !
85 gz | | 5 20 R S A ‘
C§),§ §§02\" N g 150‘ i | |
8" & | g :
= L WL) - S 100 h }* | } i
‘ | 50 T,, ! I . =
ik [ | 1] [ O s
100 500 100 500 01 02 03 04 05 06 07 08 09
FREQUENCY (MHz) FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 1 FIGURE 2 FIGURE 3
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SERIES 424A

OUTLINE DIMENSIONS
TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY)
CASE DETAIL (Viewed from Terminals)
.370
(9.40)

DIA. MAX.

335
(8.51)
DIA. MAX.

4—‘ 1031(.79)
| CENTER LEAD

GROUND TO CASE
.035 (.89)]

11 LEADS
) 017 (.43)DIA. 8
1325 (8.26) MAX. _200(52_?8) 7
+.010 (.25) DIA .
t ! +.05(1.3) >R
WIRE LEAD: 0.5 (12.7) * g5 (5°5)

ﬂ ﬂﬂ __LP|N:0,137(4.75) +.010(.25)

017 (.43) +-002(.09) 5

SCHEMATIC DIAGRAMS
VIEWED FROM TERMINALS
coiLe COILB
‘ 4+
4 © %
S S
%@@
. 2 ‘§
COILA 424A COILA 424AD

Negative coil leads are internally common and

001 (.03 DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) el s b
E o oo sulting when Coil A last energized.
NOTES:
SPREADER PADS 1. Relays will exhibit no contact chatter or transfer within specified ratings.
g ) o 2. Screened hi-rel versions available on special order.
Relays can be supplied with spreader pads :’ 103(2.62)
installed and cemented in place. To order, o T
add M3 to the part number (e.g., 50. MAX
424ADM3-26). — et 100(250)
3 C i
[~4-¢ 100 (2.54)
et i
oo )
P/N192-67

37



“™ TELEDYNE RELAYS

SERIES

900

SEM MODULE

N e
APPLICABLE
PART NUMBER KEY CODE RELAY DESCRIPTION MILITARY SPECIFICATION
900J432D26WM 10 RRF Relay module containing 10 DPDT T0-5 Relays. | MIL-M-28787/279
900J432D26WM5 RSP Relay module containing 5 DPDT T0-§ Bglays. MIL-M-28787 F g
ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS GENERAL DESCRIPTION
- g == = SE— The TO-5 relay, originally conceived and developed by Teledyne,
Teaphatue | <SS GOONG N has become the industry standard for low level switching from
Vibration 30g t0 2,000 Hz (Note 1) dry circuit to 1 ampere. Its small size, low coil dissipation and
e Ll Tl ) N —— unique processing make the Teledyne TO-5 relay a versatile and
Mocwe Size = e S reliable performer. This relay has now been incorporated into
Weight RRF - 59grms. max. ASP-42gms. max, | a Standard Electronic Module (SEM) for the Standard Electronic
Durability 500 cycles. L ]

Module Program, thus making available all of the TO-5 relay

ELECTRICAL SPECIFICATIONS (Module)

advantages for military programs specifying SEM. The module
conforms to MIL-M-28787 Class Il and is a 1B size. Relays
supplied in the module are type M39016/16-004M (Teledyne

Power Dissipation

Failure Rate

5 watts at 32 VDC @ -55°C.
2.28 watts at 26 VDC @ 25°C.

P/N J432D-26WM).

.258/10°hrs. max. (RRF) B

ELECTRICAL SPECIFICATIONS (each relay).

Pickup Voltage 6.0-20.0VDC M h I 1
Drop Out Voltage 0.89-13.0 VDC . - R
Operate Time 4 ms max. - =
Release Time 7.5ms max. o e e ™ DN
Contact Bounce 1.5ms max.

Contact Load Ratings (DC)

Resistive: 1 Amp/28VDC N .
Inductive: 200 mA/28VDC (320 mH) (See Fig. 1 for other DC resistive voltage/current ratings)
Lamp: 100 mA/28VDC

Contact Load Ratings (AC)

Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded): 400 mA/115VAC. 60 Hz (Case ungrounded)
200 mA/115VAC, 60 and 400 Hz,_r(Cra§eﬂgqggq)ﬁ N -

Contact Life Ratings

~ 10,000,000 operations (typical) at low level

1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Hating7 7

2 Amps/28VDC (100 operations min.)

Contact Carry Rating

5 Amps (Continuous, unswitched)
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SERIES 900

RRF & RSP OUTLINE DIMENSIONS

i=
S ]
2.62(66.5) [=-059(14 9)-=
o o J’
Q \“a Q
1.95(495) -
DDDUUDUDDDUUUDUUUUDUJU]J Rl

DIMENSIONS ARE SHOWN IN INCHES (MM)

DC CONTACT RATING CURVE

DC CONTACT RATINGS (RESISTIVE)

300

250

200

150 \
100 \
e

50 o

LOAD VOLTAGE (VDC)

0 0.1 02 03 04 05 06 07 038 09
LOAD CURRENT (AMPS DC)

FIGURE 1

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.
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v TELEDYNE RELAYS
SPECIAL PACKAGES

SERIES

901

902
910

GENERAL DESCRIPTION

The TO-5 relay, originally conceived and developed by Teledyne,
has become the industry standard for low level switching from
dry circuit to 1 ampere. Its small size, low coil dissipation and
unique processing make the Teledyne TO-5 relay a versatile and
reliable performer. Because of its small size and high reliability,
the TO-5 has often been called upon to replace other relays or

SERIES 901

40

to be incorporated into custom designs. To achieve this, the
TO-5 has been repackaged in some of the more familiar package
configurations. Below are examples of frequently requested

packages. Other special designs can be made at the customer's
request.

OUTLINE DIMENSIONS

1.02(25.8)
DIA. MAX

1 02(25 8) >
|

The six PDT round relay, qualified to
Mil-R-5757 and often found in old mili-
tary hardware designs, has been re-
produced using three 412 relays. It has

le——————1.72 (43.69) MAX

710 (18.03) MAX 710 (18.03) MAX
C IAL = I J_l_
| ”!| l l 09(273 f
43 (10.62) MAX o1o< b 25(6.35)
' t
\_ 063 (1.60)1.D. TYP
70 CLEAR .034 (.86) DIA. WIRE
(BASIC WIRE DIA. .04 (1.02)+.001 (.03) 04 (1.02) DIA
+.001(.03)
P/N 901-26H6
P/N 901-26P7

a lower height (.710 in.) and a reduced
contact rating (1 amp) compared to
the original.

156 (3.96) DIA
2 HOLES

(CONTRASTING) |
BEAD

1.437 (36.50)

SCHEMATIC DIAGRAM
UNENERGIZED POSITION
BOTTOM VIEW

DIMENSIONS ARE SHOWN IN INCHES (MM)




SERIES 902-3

One of the most frequently asked for
configurations is the DIP. In this design,
two sensitive 432 relays are packaged
together in a diallyl phthalate cup and
then potted. The device retains all of the
specifications of the TO-5 relay itself
over a temperature range of -55°C to
125°C. Many variations of this relay; i.e.,
relays with different coil voltage, series
diodes, and transistor drivers are also
available.

SERIES 902-18

This relay is designed to be a direct
plug-inreplacementforthe AMP53451-1.
Two 732 relays are mounted side by side
on a PCB providing either 4 PDT or dual
2 PDT operation depending on how the
relay coils are connected.

OUTLINE DIMENSIONS

600 MAX
(15.24)

IIRRERAN!
017 (43’_18835833 |_7 15(31.218&.[?81 (.25)
16 LEADS

7EQ. SP. @ .10 (2.54)

[=—.06 (()15 52) CONTRASTING COLOR DOT |
rh %27) (IDENTIFIED END)
©o 0o o ) =S -
12323%5%%% [} ?8]‘
1615141312 e &)‘]
PIN NUMBERS FOR 1 1 1110 9
REFERENCE ONLY SR VRRIOI 1y 4
420 (10.67
|—-— 840 (21.34)_.1 M(AX. 4 SCHEMATIC
MAX. (Terminal View)

DIMENSIONS ARE SHOWN IN INCHES (MM)

OUTLINE DIMENSIONS

SEATING PLANE
(SEENOTET) ! .05(1.27)_ﬁ 1300 (7.62)
410 .475 MAX. ! [ i
‘710 41) 4—(12_07)—>‘| ".15(3.81) ,— 1.D. MARK
MAX. i .05 PIN 1
.03 (.76)
. - APPRox.’I.H_ (12ny 3o
f 700 (2.54) TYP
[ : ° °
d A 810 _L g g
=Y =
’ 020(51) o °
+.001(.03) |g o
S DIA. TYP
o .0
SOLDER 1.D. MARK
T0-5 RELAY FILLET
2 PLACES P.C. BOARD TYP. PIN1
__"—v-"cfl/
:o—l'\t--sl RELAY
NO. 1
i L)AOCI
ov . o
TERMINAL VIEW |c(1 o! RELAY
; N0
oA 95

DIMENSIONS ARE SHOWN IN INCHES (MM)
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SERIES 910

OUTLINE DIMENSIONS

¥

410 MAX
(10.41)

—1

187 (4.75)
*.02(.51)

+.003 (.08) DIA,
03 (.76)—.001 (.03)
8 LEADS

A single 412 T0O-5 relay is mounted in a CONTRASTING

diallyl phthalate cup and potted to pro- Rt
vide a replacement for the popular 1/2

crystal can relay. The length of the Z’%Z
package has been reduced to .710 in.

SCHEMATIC
(Terminal View)

(0.1 in. shorter than the 1/2 crystal
can). The 910 relay has been used
where high reliability is essential at con-
tact currents of 1 amp or less.

DIMENSIONS ARE SHOWN IN INCHES

412-6756

OUTLINE DIMENSIONS

le— 781 MAX w
(19.84)

f
o7s + 38
+.001 DIA
; 040 002 (1461 +99)
’ (1.02 +:03)
—.05) MOUNTING LINE
8 PLACES
2.3 X (0.4) THREADED STUD 1:’;6:015—I f 185+.010
1.7 X (.035) THREADED STUD (B30 E50) IR
243 it
(6.17) (5.36)
1 - ——— 3y
3] 2 4 b|l. . 118 15 6 b
5 4 o0+0— o+c (4.43) 3 2 b 1 |
Another example of a special package k3 AN L : |
employs the 412 relay potted in a diallyl (13.20, max. 14O, W5 1 :
. " A & I+ 23 22 21
phthalate cup with heavy duty terminals } g B : O=Yleni=i 19_Q i Q!
and mounting studs. md AP ue SR .
Tt t SCHEMATIC
=5 _|"_,l_ 150 REAR VIEW, CONNECTION SIDE
(3.81) H : (3.81) |
1 300 | l 300 THREADED STUD SUPPLIED WITH
; (762) T | I (7.62) MATING NUT, SPRING WASHER & FLAT
‘ WASHER
|

DIMENSIONS SHOWN IN INCHES (MILLIMETERS)

L ]
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422-8193

OUTLINE DIMENSIONS
.50 (12.7)
+.03(.76)
— ¢
'__::?_—__. MINIMUM .030
DIA. HOLE TO BE
— = T LEFT UNDER LOOP.
CONTRASTING r—1—6r— .18(4.57) +.03(.76) SEENOTE 3
COLOR DOT
(IDENTIFIED END) —o. a
.460 MAX.
(11.68)
00T T 0 seesn=ozcsn
. NOTES:
e G 1. Pins 2,7, 9and 14 are for
mechanical stability only.
300 (15:24) No electrical connection required.
.500(12.70) 2. Positive coil voltage must be
applied to pin 3 or 4.
400(10.16) 3. Terminals are test probe points
.300(7.62) common to terminals 13, 10 and 8
r——.200 (5.08) as indicated.
v | k100 (2:54) W
.05 SR TAT
r_(1-27) .%5(127) AT
- -
2[31 Ta) [6 Tl BT
1413 |1o] 9 300082 “o.1) S—
=  dmd 4 ' 4L ‘-L
13 10 8
L-.700(17.7a)——
MAX. SCHEMATIC
(TERMINAL VIEW)
CONTACTS IN POSITION RESULTING

WHEN COIL *‘B’’ LAST ENERGIZED
DIMENSIONS ARE SHOWN IN INCHES




CROSS REFERENGE: TELEDYNE VS MILITARY PART NUMBERS

The military designation suffix letter listed refers to MIL level “L” qualifica-
tion. Relays qualified to levels L, M, and P are indicated by ¢ symbol. To
order the appropriate failure rate level, change suffix letter in both the mili-
tary and Teledyne part numbers. Example: “M’ level version of M28776/1-
001L becomes M28776/1-001M; the corresponding Teledyne part number

J412T-5WL becomes J41

2T-5WM.

¢ Indicates qualification to levels L, M, and P.

® Indicates qualification to levels L and M.

TELED | MILITARY | TELEDYNE | |  MILITARY | TELEDYNE | MILITARY | TELEDYNE |
DESIGNATION | PART NO. DESIGNATION PARTNO. DESIGNATION PART NO. DESIGNATION PART NO.
M39016/7 -001L Ja11-5WL M39016/9 -009L J412-9PL M39016/11-005L | J432 -12WL M39016/12-029L J420-18XL

-002L -5PL -010L -12PL -006L -12PL -030L -26XL
-003L -6WL -011L -18PL -007L -26WL -031L J422-5XL
-004L -6PL -012L -26PL -008L -26PL -032L -6XL
-005L -9WL -013L -5XL -009L -36WL -033L -9XL
-006L -9PL -014L -6XL o -010L -36PL -034L -12XL
-007L -12W -015L -9XL -011L -48WL -035L -18XL
-008L -12PL -016L -12XL -012L -48PL -036L -26XL
-009L -18WL -017L -18XL -013L -9WL -037L Ja20-5QL O
-010L -18PL -018L -26XL -014L -9PL -038L -6QL
-011L -26WL -019L -5QL -015L -18WL -039L -9QL
-012L -26PL -020L -6QL -016L -18PL -040L -12QL
-013L -5XL -021L -9QL -017L -5XL s -041L -18QL
-014L -5QL -022L -12QL -018L -5QL -042L -26QL
-015L -6XL % -023L -18QL -019L -6XL -043L J422-5QL
-016L -6QL -024L -26QL -020L -6QL -044L -6QL
-017L -9XL -049L -30WL| -021L -12XL -045L -9QL
-018L “9QL -050L -30PL -022L -12QL -046L -12QL
~019L 12XL -051L -30XL -023L -26XL -047L -18QL
-020L -12QL -052L -30QL -024L -26QL -048L -26QL
-021L -18XL -025L -36XL
-022L -18QL M39016/10-001L Ja31-5WL -026L -36QL
-023L ~26XL -002L -5PL -027L -48XL M39016/15-001L | J412D-6WL
-024L -26QL -003L -6WL -028L -48QL 20021 OWL
-004L -6PL -029L -9XL ~003L 12w
M39016/8 -001L J421-5WL -005L -12WL| -030L -9QL -004L -18WL
-002L -5PL -006L -12PL -031L -18XL -005L -26WL|
-003L -6WL -007L -26WL -032L -18QL -006L -5WL
-004L -6PL -008L -26PL -017L -6PL
-005L -9WL -009L -32WL -018L -9PL
-006L -9PL -010L -32PL M39016/12-001L J420-5WL -019L -12PL
-007L -12WL -011L ~40WL -002L -6WL -020L -18PL
-008L -12PL -012L -40PL -003L -9WL -021L -26PL
-009L -18WL -013L -9WL |O -004L -12WL 20221 5PL
-010L -18PL -014L -9PL -005L -18WL| -029L -6XL
-011L -26WL -015L -18WL -006L -26WL -030L -9XL
-012L -26PL -016L -18PL -007L -5PL -031L -12XL
-013L -5XL © -017L -5XL -008L -6PL -032L -18XL
-014L -5QL -018L -5QL -009L -9PL -033L -26XL
-015L -6XL -019L -6XL -010L -12PL -034L -5XL o
-016L -6QL -020L -6QL -011L -18PL -035L -6QL
-017L -9XL -021L -12XL -012L -26PL o -036L -9QL
-018L -9QL -022L -12QL -013L J422-5WL -037L -12QL
2019L 12XL -023L -26XL -014L -6WL -038L -18QL
-020L -12QL -024L -26QL -015L -9WL -039L -26QL
-021L _18XL -025L -32XL -016L -12WL -040L -5QL
~022L 18QL -026L -32QL -017L -18WL -053L | J412DY-6WL
-023L -26XL -027L -40XL -018L -26WL| -054L -9WL
-024L —26QL -028L -40QL -019L -5PL -055L -12WL|
-029L -9XL -020L -6PL -056L -18WL|
M39016/9 -001L Ja12-5WL -030L -9QL -021L -9PL -057L -26WL|
-002L ~6WL -031L -18XL -022L -12PL -058L -5WL
-003L -OWL -032L -18QL -023L -18PL -065L -6XL
-004L -12wL -024L -26PL -066L -9XL
-005L -18WL % M39016/11-001L J432-5WL M39016/12-025L J420-5XL -067L -12XL
-006L -26WL -002L -5PL -026L -6XL -068L -18XL
-007L -5PL -003L -6WL % -027L XL O -069L -26XL
-008L -6PL -004L -6PL -028L -12XL -070L -5XL
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¢ Indicates qualification to levels L, M, and P.
® Indicates qualification to levels L and M.

M39016/16-001L J432D-5WL M39016/18-001L J112D-5WL M39016/20-009L | J412DD-9XL M39016/23-009L J411D-9PL
-002L -6WL -002L -6WL -010L -12XL -010L -12PL
-003L -12WL -003L -9WL -011L -18XL -011L -18PL
-004L -26WL| -004L -12WL| -012L -26XL o -012L -26PL
-005L -36WL| -005L -18WL| -025L -5PL -013L -5XL
-006L -48WL -006L -26WL| -026L -6PL -014L -6XL
-007L -9WL -007L -5PL -027L -9PL -015L -9XL
-008L -18WL| -008L -6PL -028L -12PL -016L -12XL o
-009L -5PL -009L -9PL -029L -18PL -017L -18XL
-010L -6PL -010L -12PL -030L -26PL -018L —26XL
-011L -12PL -011L -18PL -037L -5QL -019L -5QL
-012L -26PL -012L -26PL o -038L -6QL ~020L ~6QL
-013L -36PL -013L -5XL -039L -9QL ~021L -9QL
-014L -48PL -014L -6XL -040L -12QL -022L -12QL
-015L -9PL -015L -9XL -041L -18QL ~023L -18QL
-016L -18PL -016L -12XL -042L -26QL 024L 26QL
-017L -5XL -017L -18XL
-018L -6XL -018L -26XL M39016/21-001L | J432DD-5WL M39016/24-001L | J411DD-5WL
-019L -12XL -019L -5QL -002L -6WL ~002L _6WL
-020L -26XL -020L -6QL -003L -9WL -003L -9WL
-021L -36XL -021L -9QL -004L -12WL| -004L -12wL|
-022L -48XL -022L -12QL -005L -18WL ~005L -18WL
-023L -9XL -023L -18QL -006L -26WL| ~006L -26WL
-024L -18XL -024L -26QL -007L -5XL -007L -5PL
-025L -5QL -008L -6XL -008L -6PL
-026L -6QL M39016/19-001L | J112DD-5WL -009L -9XL -009L 9PL
-027L -12QL -002L -6WL -010L -12XL -010L -12PL
-028L -26QL -003L -9WL -011L -18XL -011L -18PL
-029L -36QL -004L -12WL -012L -26XL -012L -26PL
-030L -48QL -005L -18WL -013L -5PL 013L 5XL |
-031L -9QL -006L 26WL -014L -6PL 014L XL
-032L -18QL -007L -5PL -015L -9PL o ~015L -9XL

-008L -6PL -016L -12PL -016L ~12XL
-009L -9PL -017L -18PL -017L -18XL

M39016/17-001L J112-5WL -010L -12PL -018L -26PL _018L _26XL
-002L -6WL -011L -18PL -019L -5QL -019L -5QL
-003L -9WL -012L -26PL o -020L -6QL -020L -6QL
-004L -12WL -013L -5XL -021L -9QL -021L -9QL
-005L -18WL -014L -6XL -022L -12QL -022L -12QL
-006L -26WL| -015L -9XL -023L -18QL! -023L -18QL
-007L -5PL -016L -12XL -024L -26QL -024L -26QL
-008L -6PL -017L -18XL -025L -36W|
-009L -9PL -018L -26XL -026L -48WL| M39016/25-001L J431D-5WL
-010L -12PL -019L -5QL -027L -36PL -002L -6WL
-011L -18PL -020L -6QL -028L -48PL -003L -12WL|
-012L -26PL o -021L -9QL -029L -36XL -004L -26WL|
-013L -5XL -022L -12QL -030L -48XL -005L -32WL|
-014L -6XL -023L -18QL -031L -36QL -006L -40WL
-015L -9XL -024L -26QL -032L -48QL -007L -5PL
-016L -12XL -008L -6PL |
-017L- -18XL M39016/20-001L | J412DD-5WL M39016/23-001L J411D-5WL -009L -12PL
-018L -26XL -002L -6WL -002L -6WL -010L -26PL
-019L -5QL -003L -9WL -003L -9WL -011L -32PL
-020L -6QL -004L -12WL o -004L -12WL -012L -40PL
-021L -9QL -005L -18WL -005L -18WL|O -013L -9WL
-022L -12QL -006L -26WL -006L -26WL| -014L -18W|
-023L -18QL -007L -5XL -007L -5PL -015L -9PL
-024L -26QL -008L -6XL -008L -6PL -016L -18PL
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VR

¢ Indicates qualification to levels L, M, and P.
@ Indicates qualification to levels L and M.

N =) ), 1 ! i
M39016/25-017L [ J431D -5XL M39016/27-008L | J421D -6PL M39016/29-016L | J422D-12WL M39016/30-024L | J422DD -26PL |
-018L -6XL -009L -9PL -017L -18WL
-019L -12XL -010L -12PL -018L -26WL -025L | J420DD-6XL
-020L -26XL -011L -18PL -019L -5PL -026L -9XL
-021L -32XL -012L -26PL -020L -6PL -027L -12XL
-022L -40XL -013L -5XL -021L -9PL -028L -18XL
-023L -9XL -014L -6XL -022L -12PL -029L -26XL
-024L -18XL | O -015L -9XL -023L -18PL -030L -5XL
-025L -5QL -016L -12XL -024L -26PL -031L | J422DD-5XL
-026L -6QL -017L -18XL M39016/29-025L J420D-6XL -032L -6XL
-027L -12QL -018L -26XL -026L -9XL -033L -9XL
-028L -26QL -019L -5QL -027L -12XL -034L -12XL
-029L -32QL -020L -6QL -028L -18XL -035L -18XL
-030L -40QL -021L -9QL -029L -26XL -036L -26XL
-031L -9QL -022L -12QL -030L -5XL -037L | J420DD-6QL
-032L -18QL -023L -18QL -031L J422D-5XL -038L -9QL
-024L -26QL -032L -6XL -039L -12QL]
M39016/26-001L | J431DD-5WL 0. 29XL -040L -18QL)
2002L WL M39016/28-001L | J421DD-5WL -034L -12XL -041L -26Q
003L 12wl -002L -6WL -035L -18XL -042L -5QL
2004L 26WL -003L QWL -036L -26XL -043L | J422DD-5QL
005L 32w -004L 12wl -037L J420D-6QL -044L -6QL
006L ~20WLl -005L -18WL -038L -9QL -045L -9QL
007L 5PL -006L -26WL -039L -12QL -046L -12QL
008L 6PL -007L _5PL -040L -18QL -047L -18QL|
009L 12PL -008L -6PL -041L -26QL -048L -26QL
-010L 26PL -009L -9PL i S
011L 32PL -010L -12PL -043L J422D-5QL M28776/1 -001L J412T-5WL
0120 20PL O “011L _18PL -044L -6QL -002L -6WL
013L TOWL -012L _26PL -045L -9QL -003L -9WL
J014L 18w -013L -5XL -046L -12QL -004L -12WL|
0150 “9PL -014L -6XL -047L -18QL] -005L -18WL|
Z016L 18PL -015L -9XL -048L -26QL -006L -26WL
017L 5XL -016L -12XL -007L -5PL
-018L _6XL -017L -18XL -008L -6PL
ey e 018L 26XL M39016/30-001L | J420DD-6WL -009L -9PL
~020L 26XL -019L -5QL -0021. -OWL -010L -12PL
021L 32XL -020L -6QL =003L =12WL -011L -18PL
-022L -40XL -021L -9QL -004L -18WL -012L -26PL
023L ToxL -022L -12QL] -005L -26WL| -013L -5XL
~024L 18XL -023L -18QL] -006L -6PL -014L -6XL
M39016/26-025L | J431DD-5QL -024L -26QL]| -007L -9PL -015L -9XL
0260 60L -008L -12PL -016L -12XL
027L 3200 M39016/29-001L J420D-6WL -009L -18PL -017L -18XL
=y oL -002L “9WL -010L -26PL “018L 26XL
029 3200 O -003L -12WL -011L -5WL -019L -5QL
g 6L -004L ~18WL -012L -5PL ~020L ~6QL
031L 9aL -005L -26WL| -013L | J422DD-5WL -021L -9QL
032L 18l -006L -6PL -014L -6WL -022L -12QL
-007L -9PL -015L -9WL -023L -18QL
-008L -12PL -016L -12WL -024L -26QL
M39016/27-001L J421D-5WL -009L -18PL -017L -18WL
-002L -6WL -010L -26PL -018L -26W M28776/3-001L Ja32T-5WL
-003L -9WL M39016/29 -011L J422D-5WL -019L -5PL -002L -6WL
-004L -12wWl O -012L -5PL -020L -6PL -003L -9WL
-005L -18WL -013L -5WL -021L -9PL -004L -12WL
-006L -26WU -014L -6WL -022L -12PL -005L -18WL
-007L -5PL -015L -9WL -023L -18PL -006L -26WL
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¢ Indicates qualification to levels L, M, and P.
@ Indicates qualification to levels L and M.

J432T -36WL

M28776/5 -001L | JA11T-5WL -004L 26WL MIL-R-28750
-48WL -002L -6WL -005L 36WL M28750/5 -001 M640-1W
_5PL -003L _9WL -006L -48WL M28750/6 -001 M643-1W
-6PL -004L -12WL| -007L QWL M28750/7 -001 -2W
-9PL -005L -18WL -008L -18WL
-12PL -006L 26WL -009L -S5PL
18PL ~007L 5PL -010L -6PL
26PL -008L -6PL .45 1281
-36PL -009L -9PL S S
-48PL -010L -12PL S e
-014L 48PL
-5XL -011L -18PL 1Bl S
-6XL -012L 26PL oT6L 8P
“OXL -013L 5XL OT7L XL
-12XL -014L -6XL 018L BXL
-18XL -015L -9XL -019L 12XL
-26XL -016L -12XL -020L 26XL
-36XL 0171 -18XL 2021L 36XL
-48XL -018L -26XL -022L -48XL.
-5QL -019L -5QL -023L XL
-6QL -020L -6QL -024L A8XL
-9QL -021L -9QL -025L -5QL
-12QL -022L -12QL -026L -6QL
-18QL -023L -18QL -027L -12QL
-26QL -024L -26QL -028L -26 QL
36aL -029L -36QL
-48QL M39016/41 -001L | J132 5WL ... ...
0031 WL -031L 9QL
M28776/4 -001L J431T-5WL -003L -12WL Ot oGt
-002L -6WL -004L -26WL
003L TOWL -005L 36WL M39016/43 -001L [J132DD-5WL
004L 12WL -006L 48WL -002L BWL
o ] o08L T oL AN
M — o — -
oy oy -010L -6PL -006L 26WL
= = 011L 12PL -007L 36WL
-012L -26PL -008L 48WL
-otoL -6PL 013L 36PL ~009L 5PL
-011L -9PL -014L 48PL 010L 6PL
-012L -12PL -015L -9PL 011L -9PL
-013L -18PL 016L -18PL 012L 12PL
-014L -26PL -017L XL 037L 8PL
-015L -32PL -018L XL -014L 26PL
-016L -40PL 019L 12XL -015L -36PL
017L -5XL -020L 26XL -016L -48PL
-018L -6XL -021L -36XL 2017L 5XL
-019L “OXL -022L 48XL -018L BXL
-020L A2XE -023L OXL 019L -9XL
-021L -18XL -024L -18XL -020L -12XL
022 26XL -025L 5QL 021L FBXL
0230 36X -026L QL -022L 26XL
y>y 2oXL 0271 12QL -023L -36XL
Y oy -028L -26QL -024L -48XL
>y oy -029L -36QL 025L 5QL
-030L -48QL -026L -6QL
02rt. Sen 031L 90L 027L 9aL
-028L -12QL -032L 18QL -028L 12QL
-029L -18QL 029 1801
-030L -26QL M39016/42 -001L | J132D -4WL -030L -26QL
-031L -36QL -002L -BWL -031L -36QL
-032L -48QL -003L 12WL -032L -48QL
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“s™ TELEDYNE RELAYS | = iiis

12
COMMERCIAL/INDUSTRIAL
T0-5 RELAYS

DPDT

712D DPDT relay with internal diode for coil transient suppression
712TN DPDT relay with internal transistor driver and coil suppression diode

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS
Temperature -55°C to +71°C
Ambient
. Vibration | 10g’s 10500 Hz (Note 1)
m 30g's for 6 msec. (Note 1)
All welded,
hermetically sealed
| Weight | 0.090z. (2.6gms.) max.




SERIES 712
GENERAL ELECTRICAL SPECIFICATIONS (@25°C)

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC, (measured 1/8"" from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive:200 mA/28VDC (320 mH)

Lamp: 100 mA/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).

200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 450 milliwatts nominal at nominal rated voltage
Operate Time 4.0 msec. max. at nominal rated coil voltage
Release Time 712 Series: 3.0 msec. max. I 712D, 712T Series: 6.0 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 1,000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 350 VRMS/60 Hz.

bETAILED ELECTRICAL SPECIFICATIONS (@ 25°C)

Nom. 5.0 6.0 9.0 12.0 18.0 26.5
Coil Voltage (VDC
o (v0e) Max. 5.8 8.0 12.0 16.0 24.0 32.0
Coil Resistance (Ohms +10% @ 25°C)(Note 3) 50 98 220 390 880 1560
Pick-up Voltage (VDC) 3.6 4.2 6.5 8.4 13.0 17.0
Diode P.1.V. (VDC, Min.) 60
712D, 712TN
Negative Coil Transient (VDC, Max.) 20
12D, 712TN y
< 2 Base Voltage to Turn Off (VDC, Max.) 0.3
wSE | Base Current to Turn On (MADC, Min.)
ﬁ'@% (Note: Limit base-emitter current to 15 mA max.) 3.00 2.04 1.36 1.03 0.68 0.50
= g 5 Emitter-base Voltage (BVEeso) (@25°C) (VDC, Max.) 6.0
g = Collector-base Voltage (BV cso) 60
& (@25°C&Ic = 100 pa) (VDC, Min.)
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
50 0.3
300
g // g 250 \
g: N\\\\\‘ 25 /// & 200
zg 3§ :‘-_(”
8~ [ & / 2 [ \
[ E S 100 | | Sl |
\‘ ,
\\\ 50 ~
\
30 0.1
100 500 100 500 0 0 02 03 04 05 06 07 08 09

FREQUENCY (MHz)

FIGURE 1

FREQUENCY (MHz)

FIGURE 2

LOAD CURRENT (AMPS DC)

FIGURE 3
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SERIES 712

.275(6.99) MAX. 'Oo Oo"

.
1035 (.89) 090%

.200 (5.08)
+.010 (.25)DIA.

0.75(19.05) MIN.
i _+

+.002(.05
07 (43) * 008 0 oia.

36° TYP.

GROUND PIN (OPTIONAL )

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

OUTLINE DIMENSIONS TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY)
(Viewed from Terminals)
CASE DETAIL
S .031 (.79
O, MAX "I l— i
i 3 TRANSISTOR BASE
.335 —}—— CONNECTION FOR
(8.51) 712TN ONLY
DIA. MAX

SCHEMATIC DIAGRAMS

SCHEMATICS ARE VIEWED FROM TERMINALS

SPREADER PADS 4
Relays can be supplied with spreader pads i I:l -
installed and cemented in place. P/N 192-10 [::l 103 262)
can be used with all 712, 712D, and 712TN ,Jg%wsi:fxmmv__‘_f_ e 3501000 :Lj_
Series Relays; P/N 192-59 is limited to 8 pins
and therefore will not accommodate the o KRR
712TN Series Relay. Relays supplied with +—--<- mtw o+ mtw
192-59 pad installed have leads trimmed to 1 7 = e T
130"’ (3.3mm) below pad. To order, add M +—%- + o— +e et
for the 192-10 pad or M2 for the 192-59 pad - 1 > +-4 :l: -
to the part number (e.g.. 712DM2-26). I I

P/N192-10 P/N192-59

TYPICAL TTL INTERFACE CIRCUIT

(See Note 2)
i/
A
7509 2
1N914
e
5438 L—”—w 8
<
S 3ke

(A) INTERNAL SUPPRESSION DIODE (B) INTERNAL DRIVER TRANSISTOR

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.

2. Circuitis typical for all 712TN Series. Values shown are for 712TN-5 relay, and apply over full operating temperature range.

3. Coil Resistance not directly measurable on 712TN Relay
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TELEDYNE RELAYS

COMMERCIAL/INDUSTRIAL
SENSITIVE TO-5 RELAYS

SERIES

732

DPDT
SERIES
DESIGNATION RELAY.TXPE
732 DPDT basic relay
732D DPDT relay with internal diode for coil transient suppression
732TN DPDT relay with internal transistor driver and coil suppression diode
INTERNAL CONSTRUCTION DESCRIPTION

ENVIRONMENTAL AND ]
PHYSICAL SPECIFICATIONS 1

e ———

Temperature N -55°Cto +71°C
(Ambient)
Vibration 1 10 g’s to 500 Hz (Note 1)
-~ Shock [ STg's for 6 msec. (No—tewﬁ—

" Enclosure | Allwelded, |
hermetically sealed

Weight Eogroz. (2.64}&1?) max.

The T0-5 relay, originally conceived and developed by Teledyne, has become the
industry standard for low level switching from dry circuit to 1 ampere. Designed ex-
pressly for high density PC Board mounting, its small size and low coil dissipation make
the TO-5 relay the most versatile subminiature relay available.

Unique construction features and manufacturing techniques provide excellent resistance
to environmental extremes and overall high reliability

* 100% all-welded construction.
* Patented uni-frame design providing high magnetic efficiency and mechanical rigidity.
* High force/mass ratios for resistance to shock and vibration.

e Advanced cleaning and sealing techniques provide maximum assurance of freedom
from contact contamination.

® Precious metal contact material (gold, platinum, palladium alloy) with gold plating
assures excellent high current and dry circuit switching capabilities.

The 732D relay utilizes internal discrete silicon diodes, with characteristics similar to
1N5315. The hybrid 732TN Series features passivated silicon planar diode and transistor
chips (similar to 2N2222A). The integrated packaging of the relay with its associated
semi-conductor devices greatly reduces PC Board floor space requirements as well as
component installation costs.

By virtue of its inherently low intercontact capacitance and contact circuit losses, the
TO-5 relay has proven to be an excellent subminiature RF switch for frequency ranges
up through UHF. A typical RF application for the TO-5 relay is in hand held radio trans-
ceivers, wherein the combined features of good RF performance, small size, low coil
power dissipation and high reliability make it the preferred relay for T-R switching
(see Figures 1 and 2).



GENERAL ELECTRICAL SPECIFICATIONS (@25°C)

SERIES 732

Contact Arrangement 2 Form C (DPDT)
Rated Duty Continuous
Contact Resistance 0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC (measured 1/8"" from header)
Contact Load Ratings (DC) Resistive: 1 Amp/28VDC

Inductive: 200 mA/28VDC (320 mH)

Lamp: 100 mA/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)
Contact Load Ratings (AC) Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded).

200 mA/115VAC, 60 and 400 Hz, (Case grounded)
Contact Life Ratings 10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above

Contact Overload Rating 2 Amps/28VDC (100 operations min.)
Contact Carry Rating 5 Amps (Continuous, unswitched)
Coil Operating Power 200 milliwatts nominal at nominal rated voltage
Operate Time 6.0 msec. max. at nominal rated coil voltage
Release Time 732 Series: 3.0msec. max. | 732D, 732TN Series: 7.5 msec. max.
Intercontact Capacitance 0.4 pf. typical
Insulation Resistance 1000 megohms min. between mutually isolated terminals
Dielectric Strength Sea level: 350 VRMS/60 Hz

DETAILED ELECTRICAL SPECIFICATIONS (@25°C)

™

30 0.1
100

FREQUENCY (MHz)

FIGURE 1

Coil Vot VDC Nom. 5.0 6.0 9.0 12.0 18.0 26.5 12.0
L) Max. 5.8 8.0 12.0 16.0 24.0 32.0 17.0
Coil Resistance
(Ohms +10% @ 25°C) (Note 3) 100 200 400 850 1600 3300 940
Pick-up Voltage (VDC) | 732, 7320, 732TN 3.5 4.5 6.8 9.0 13.5 18.0 722
Diode P.1.V. (VDC, Min.) 60
Negative Coil Transient (VDC, Max.)
732D, 732TN 2.0
- & | Base Voltage to Turn 0ff (VDC, Max.) 0.3
w Sk [ Base Current to Turn On (MADC, Min.)
& 52 | (Note: Limit base-emitter current to 15 mA Max.) 1.50 1.00 0.75 0.47 0.38 0.24
Egg Emitter-base Voltage (BVeso) (@ 25°C) (VDC, Max.) 5.0
g = < | Collector-base Voltage (BV c8o) (@25°C & Ic = 100pa) (VDC, Min.) 60
X
o
PERFORMANCE CURVES
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
80— {* o.:l;‘r — - . —
: i
| ‘ ‘ ‘
2 \ - 83 | :
2w : z202f =
3z 2 | g

J 1 e 1 ’ ! - ! = 59 .

500 0 01 02 03 04 05 06 07 08 09
FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 2 FIGURE 3
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SERIES 732

OUTLINE DIMENSIONS

CASE DETAIL

.370
(9.40)
DIA. MAX.

335
(8.51)
DIA. MAX.

.385(9.78) MAX.

0.75(19.05) MIN.

il
017(.43) *° 88?} gg; DA,

.200 (5.08)
+.010 (.25)DIA.

TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY)
(Viewed from Terminals)

.031(.79)
TRANSISTOR BASE

CONNECTION FOR
732TN ONLY

36°TYP.

GROUND PIN (OPTIONAL)

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

SCHEMATIC DIAGRAMS

SCHEMATICS ARE VIEWED FROM TERMINALS

SPREADER PADS

Relays can be supplied with spreader pads
installed and cemented in place. P/N 192-10
can be used with all 732, 732D, and 732TN
Series Relays; P/N 192-59 is limited to 8 pins
and therefore will not accommodate the
732TN Series Relay. Relays supplied with
192-59 pad installed have leads trimmed to
.130"" (3.3mm) below pad. To order, add M
for the 192-10 pad or M2 for the 192-59 pad
to the part number (e.g., 732DM2-26).

_t
= =
103 262
37500%:2;("‘"“* f — 38905%34;_,
le—t— 100 250) ——| - 150381
_Ci % p v {
] wasn <:i1|> 1001254
] -c—_‘)_‘- 1 ~>—¢-- -+ " f
P/N192-10 P/N192-59

TYPICAL TTL INTERFACE CIRCUIT |,
(See Note 2)

- =

(A) INTERNAL SUPPRESSION DIODE (B) INTERNAL DRIVER TRANSISTOR

NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.

2. Circuit is typical for all 732 Series. Values shown are for 732T-5 relay, and apply over full operating temperature range.

3. Coil resistance not directly measurable on 732TN relay
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4™ TELEDYNE RELAYS SREE
720/722

COMMERCIAL/INDUSTRIAL

T0-5 RELAY
DPDT MAGNETIC LATCHING
720 DPDT relay, with negative coil leads internally common and grounded to case.
720R DPDT relay, with positive coil leads internally common and grounded to case.
722 DPDT relay, with mutually isolated coils with external connections to all four coil leads.

ENVIRONMENTAL AND
PHYSICAL SPECIFICATIONS

Temperature | -55°C to +71°C

(Ambient)
Vibration 10g’s to 1000 Hz (Note 1)
Shock 30g’s for 6 msec

(Note 1)

Enclosure All welded,
hermetically sealed

Weight 0.10z. (2.9gms.) max.




SERIES 720/722

GENERAL ELECTRICAL SPECIFICATIONS @ 25°C

Contact Arrangement

Rated Duty

b;méct ﬁeslstanca
Contact Load Ratings (DC)

Contact Load Ratings (AC)

Contact Life Ratings

Contact Overload Ratlngﬁ B
Contact Carry Rating

Coil Operating Power

i Operate Tline

* Minimum Opeféta Pulse

Insulation Resistance
Dielectric Strength N

~ Intercontact Capacitance

2 Form C (DPDT)

Continuous

0.1 ohm max. before life; 0.2 ohm max. after life at 1A/28VDC (measured 1/8’ from header)

Resistive: 1 Amp/28VDC
Inductive: 200 mA/28VDC (320 mH) ‘
Lamp: 100 mA/28VDC

(See Fig. 3 for other DC resistive voltage/current ratings)

Resistive: 600 mA/115VAC, 400 Hz (Case ungrounded); 400 mA/115VAC, 60 Hz (Case ungrounded)
200 mA/115VAC, 60 and 400 Hz, (Case grounded) 1

DETAILED ELECTRICAL SPECIFICATIONS @ 25°C

Coil Voltage (VDC)

Coil Resistance
(Ohms +10% @ 25°C)

~ Set & Reset Voltage (VDC)

PERFORMANCE CURVES

50 .

N
S

ISOLATION (DB)
(TYPICAL)

FREQUENCY (MHz)

FIGURE 1

56

]
10,000,000 operations (typical) at low level
1,000,000 operations min. at 0.5A/28VDC resistive
100,000 operations min. at all other loads specified above ‘
2 Amps/28VDC (100 operations min.) J
: 5 Amps (Continuous, unswitched) |
290 milliwatts nominal at nominal rated voltage
1‘ - ———
‘ 1.5 msec. max. at nominal rated coil voltage
2.0 msec. @ nominal voltage
0.4 pf. typical
T 10,006 megohm§ min. between ml}tuallyrirsdlieined terminals
Sea level: 350 VhMS/GO Hz. 70,000 ft.: 125 VRMS/60 Hz.
| — = 1P = 1 o e . = ]
F 25 S SRR ot VA W R S R | T T |
GENERIC | 720-5 720-6 ‘ 720-9 720-12 720-18 720-26
PART 720R-5 ‘ 720R-6  720R-9 720R-12 720R-18 = 720R-26 ‘
NUMBERS 722-5 | 722-6 | 7228 722-12 722-18 | 722-26 |
# R : il il
Nom | 5.0 | 6.0 | 9.0 12.0 18.0 26.5 ‘
Max. ‘ 58 | 80 | 120 | 16.0 24.0 320 |
I 280 | 500 | 1130 2000 |
e — — -+ —_ - — ‘! - — s ———————
\ 3.5 \ 4.5 | 6.8 \ 9.0 | 185 - 18.0 [
I = = — . ]
RF PERFORMANCE DC CONTACT RATINGS (RESISTIVE)
0.3
300 }
= 5 20
éi z o |
=202 &
2z S 150
“‘é § 100 }
50 }
J 0v1 ’ 4 J L = 1 - — 1 i 1 l
500 100 0 0.1 02 03 04 05 06 07 08 09
FREQUENCY (MHz) LOAD CURRENT (AMPS DC)
FIGURE 2

FIGURE 3




SERIES 720/722

OUTLINE DRAWINGS

CASE DETAIL

370
(9.40)
DIA. MAX.

275 (6.99) MAX

WIRE LEAD: 0.75(19.05) MIN.
u n“ PIN: 0.187 (4.75) %.010 (.25)

017 (43) * 302 fgg; DIA.

(v
A-I I—.om (.79)
©

.200 (5.08)
+.010 (.25)DIA.

TERMINAL LOCATIONS AND PIN NUMBERING (REF. ONLY)

iewed from Terminals)

.200 (5.08)
+.010(.25)DIA.

36° TYP.
720/ 720R

722

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

SPREADER PADS SCHEMATIC DIAGRAMS
Relays can be supplied with the 192-10
spreader pad installed and cemented in place.
To order, add M to the part number (e.g.,
722M-26).
[__Jwes
CoILB
e~ T
e 100 (2.54)
1 -
. e o 2 100 (2.54)
I T
- 4» “:_' P/N192-10 ‘ SCHEMATICS ARE VIEWED FROM TERMINALS. CONTACTS SHOWN IN POSITION RESULTING WHEN COIL A LAST ENERGIZED.
NOTES:

1. Relays will exhibit no contact chatter or transfer within specified ratings.
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“9™ TELEDYNE RELAYS

SERENDIP®
SOLID STATE AC/DC RELAY

TRANSFORMER ISOLATED
+80 mA

ELECTRICAL SPECIFICATIONS
(25°C UNLESS OTHERWISE SPECIFIED)

Control Voltage Range 3.8 10 vDC
Input Current at 5VD!
cup,ﬁtmuvgm:t il 18 22 mA SeeFig.1
Turn Off Voltage 0.4 VvDC
Strength VAC(PP)
(Input to Output) 1500 601ts
Isolation (Input to Output) 10° 0Ohms
Capacitance (Input to Output) 5 pf
Reverse Voltage Protection 0.5 VDC
Maximum Allowable Output Current SeeFig.2
(10 Volt Input) 0 +80 | mAPeak | g Nota
Maximum Allowable Output Current SeeFig.2
(5 Volt Input) 0 +40 | mAPeak | g Notig 1
Output Voltage (At Any Current) 0 +50 | VPeak
ONisat Yoltnge +1.0[250 | MV F,g”; 3
Output “‘On’’ Resistance 2 5 Ohms
0ff State V==25V 0.006 wA SeeFig.4
Leakage Current | V=+50V 60
Turn On Time (TDELAY+ TRISE VL=20V
(See Fig. 9) . 1.0 | uSEC |p oiko
Turn Off Time (ToeLAY:+ TFALL) i
urn me (TDELAY+ TFALL IN=
(See Fig. 7) 8 | 10 | uSEC | sky,
Capacitance Across Output 7 110 pf
Maximum Surge Thru Output % of
150 | Current | SeeFig.5
Rating
PATENT #3,791,025
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SERIES 640

CHARACTERISTIC CURVES
Praantes

[ 100°
FY o B N

n
o o
T

o

CONTROL CURRENT (MADC)

MAXIMUM ALLOWABLE QUTPUT CURRENT
(MILLIAMPERES PEAK)

5 | | 20 | _‘4. ‘ =2 = IS

| | | | E 1 | | | J ,L,, M, l ,J,i,i, j |

g 4 b, T8 7 8 9 10 3 4 5 6 7 8 9 10
CONTROL VOLTAGE (VDC) CONTROL VOLTAGE (VDC)

FIGURE 1 - INPUT CURRENT VS.
INPUT CONTROL VOLTAGE (TYPICAL)

FIGURE 2 - MAXIMUM ALLOWABLE OUTPUT CURRENT

VS. INPUT CONTROL VOLTAGE

s e e e S e i1l BEEERE
e ) (EEeS ] = 1
N s — 11 g%
< 7| | =]
e 6 | = 40 ¢
25 >
o -
-
= 2 2 f
3 E)
S =10
=
i ‘ )
20 4 v 0 {60 - .01 J3 1 10
ANIENT TENPERATURE T
FIGURE 4 - TYPICAL LEAKAGE CURRENT VS. ALLOWABLE SURGE CURRENT DURATION
AMBIENT TEMPERATURE (NORMALIZED TO 25°C) (CURRENT MUST NOT EXCEED 150% OF RATING)
- T R T i
|
20 . 10 ——1t—1 {
S a2 ‘
w LIS _- —p
2 16 %gw ‘ i w
s 32 10 1
= 12 5§
w =3 |
S & 5710 |— +
= [-%
5 5 |
= 2 o1

ES

10K

1K
LOAD RESISTANCE (OHMS)
FIGURE 7 - TURN OFF TIME VS.
LOAD RESISTANCE (TYPICAL)

100

Ll e
10° 100 10* 10° 10* 10°
FIGURE 8 - CONTACT NOISE VS.
FREQUENCY .100 HZ BANDWIDTH (TYPICAL)

o | ’ I 4
2 |
3 20 — —— —
S ‘
e | [ |
= ‘ . o
s 1:5 T T
& | ‘ \
] . % .
=3
>
& Y
2 5 T [ — T i) f‘ ascoen
w | |
o
SR SEER S j
4 5 6 7 8 9 10
CONTROL VOLTAGE (VDC)
FIGURE 3 - OFFSET VOLTAGE VS.
INPUT CONTROL VOLTAGE (TYPICAL)
"‘¥*:ﬁﬁ“—!—'r7ﬂ'i
P \
%) |
A EEEEE
g ‘
32 ! = Sl O I
A ‘
o 2.4 N —— ]
5 |
S 16— —|
IrE
[
S | | 7T
| TS T 1 ! ? TS E) T AT
-40 -20 0 20 40 60 80 100 120

AMBIENT TEMPERATURE (°C)

FIGURE 6 - OFFSET VOLTAGE VS.
AMBIENT TEMPERATURE (TYPICAL)

TURN ON TIME (uSEC)

100 1K 10K
FREQUENCY (HZ)
FIGURE 9 - TURN ON TIME VS.

DRIVE FREQUENCY (TYPICAL)

075 INDEX MARK |
(1.90) o
SO
] |
60%.02 s ‘
(15.2%.5) ‘ (19.0) .
i PROTRUSION |
40+ .02 | 050 Typ. . ARENOT B P
(10.2% .5) 0P 27) ELECTRICALLY
e ISOLATED |
)
: =—3 1T "~ 6 <]
— D}DH
1020 = 005 \ | I
Felty I | I~ T |
(51 .13) 4 —
.020 (.51) L aelGie 150 ’
165+ . 250 —f= e
1?5’&')”[‘_‘1"—’ (4.19 + .25) (6.35) |

* Ambient Temperature Range:
-20°C to 100°C Operating & Storage
 Vibration: 30G Level, 10 to 2,000 Hz
® Shock: Meets or exceeds MIL-STD-202
e Weight: 2.0 grams max.
e Case: 14 pin dual in line (TO-116)
* Case Material: Filled epoxy, self extinguishing

NOTES:

010 = .005
(.25%.13)

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

Tolerances unless otherwise specified +.015 (.38)

1. For any control voltage, the maximum steady state load current value shown in Figure 2 must not be exceeded.
(Attempting to draw steady state currents in excess of these curves can cause permanent damage.)
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“9™ TELEDYNE RELAYS

SERENDIP®
SOLID STATE AC RELAY

TRANSFORMER ISOLATED

1 AMP

SERIES

641

°

il
FEATURES ELECTRICAL SPECIFICATIONS
o TTL Compatible Input (25°C UNLESS OTHERWISE SPECIFIED)
* High input/output isolation (2500 VRMS)
1/, Amp output rating (to 50°C) without sinking INPUT (CONTROL) SPECIFICATIONS MIN. MAX.  UNITS NOTES
* 10 Amp surge capability Control Voltage Range 4 10 VDC | SeeFig. 1. |
* Low minimum output current (5MA) VL =
o Standard T0-116 DIP Input Current at 5V 16 mADC | 122VAC
UL Recognized, File #E55197 T | Seer 1
* CSA Certified, File #LR31043 Turn-0ff Voltage 0 < Ta < 100°C o5 | wc |
Dielectric Strength ‘
(Input n Output) = | Wi s R
Isolation (Input to Output) 10° Ohms @ 500VDC
Capacitance (Input to Output) 5 pf
Reverse Voltage Protection 0.5 VDC
OUTPUT (LOAD) SPECIFICATIONS MIN.  MAX. UNITS NOTES
No Heat Sink .005 | 0.5 AMP | 56 Notes 3, |
O — with heatsink | 005 | 1.0 | AMP | 4&Fig.2 |
NPT 641-1 140 | VRMS
DESCRIPTION il 6 | 250 | VRMS
The 641 Series features the industry’s smallest AC sdﬁ' m :::"::"'I';‘:t:’:%‘m . 0.1 17(; : :; ' See Note 2
relay package, with triac output rated at D F . oot : o
ambient without a heat sink. Addition of a petitive
“output rating to 1 amp. A high frequency oscillate ith Surge Current Rating 10 AMPS 20 mSéEC
“isolation transformer coupled directly to the m 'W wm : ’“é?;, 3ee
the added capability of driving very low cumm& loads down to Off State Leakaae at Rated P s .
5 mA. Internal design employs hybrid microc i Voltage at 100 § o
with a unique patented lead frame oonm molded in a Turn On Time (60 Hz) 20 HSEC |
standard T0-116 plastic DIP. Turn Off Time (60 Hz) 8.3 mSEC | |
641-1 200 '
|
Over Voltage Rating 6412 200 | V(PEAK) i
With RC 200 1
See Fig.
Off State dv/dt Without G %0 V/uSEC ee Fig. 4 |
PART NUMBERING Fusing I°T (1 mS) i "3 | s | |
P/N OUTPUT VOUFAHE tiine Triac Power Dissipation Factor (D) 15 | VXargt:s/ |
CONTINUOUS (RMS) TRANSIENT (PEAK) Triac Junction Temp. (T, Max.) kfimvwroogr opT
641-1 140 200 ] 0,4 | 67 B i |
641-2 - 950 400 Thermal Resistance 8,0 1 _]9._1;?01% I |

PATENT #3,791,025
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SERIES 641

CHARACTERISTIC CURVES

CONTROL CURRENT (MA)

i
\
T t
| i
1

LOAD CURRENT (AMPS)

| F SRS (DRSS (N I> .

=]
=3
S

SURGE NON-REPETITIVE
&
8

CURRENT (% OF RATED CURRENT)

n
=3
1=

0°C to 100°C Operating
-20°C to 100°C Storage
e Vibration: 30 G Level, 10 to 2,000 Hz
® Shock: Meets or exceeds MIL-STD-202
* Weight: 2.0 grams max.
e Case: 14 pin dual in line (TO-116)
e Case Material: Filled epoxy - self extinguishing

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
Tolerances (unless otherwise specified) +.015 (.38)

| - 1N ) I S [
3 4 5 6 Y 8 9 10 90 100 110 10 100
T co:?r':‘g‘f;‘l”%g:s_i(‘\l’gc) AMBIENT TEMPERATURE °C TIME (MS)
= . FIGURE 2 - MAXIMUM LOAD CURRENT VS. FIGURE 3 - PEAK SURGE CURRENT VS
CON '
ONTROL VOLTAGE TYPICAL AMBIENT TEMPERATURE (SEE NOTE 4) SURGE CURRENT DURATION (NOTE 1)
MECHANICAL SPECIFICATIONS TYPICAL INTERFACE TO 5V LOGIC:
(with suggested transient voltage
and dv/dt suppression, if required)
INDEX MARK |
A7
.075 l (41_42) 1C<I
(1.90) |
=13
| I_
' PROTRUSIONS
60%.02 ! 75 ARENOT - | B
(15.2%.5) | (19.0) VCC
| | 5vVDC
40+ .02 N2
E (10.2+ .5) | =9 1
| ‘ | i DS auy
| | .0(510 ZT;I)P T B
) ! *MOV
rmen ol MUY = gl (L
020008 | T T 3 \ =
TYPICAL  — | || . — - PO Pl =
(.51 .13) ‘ ——l ! | (La S
020 (51) =1 =— ! e ° l 0.05uf +— S
1100 MIN. e .
(2.54) el wte= 2 —{]
i
0_ |
~/15%___ 30 __|
e Ambient Temperature Range: (7.6) FIGURE 4

*Use Teledyne Metal Oxide Varistor PT. NO. 970-1, with 641-2
Relay for 140 VRMS line operation. See 970 Series Data for
further information on MOV’s.

I

NOTES:

1. Triac may lose blocking capability during and after surge until TJ falls below 100°C maximum.

2. For 400 Hz applications consult the factory.

3. UL rated @ 0.5 Amp for motor starting and incandescent lamp control.

4. 1 Amp capability shown when using typical DIP heatsinks such as Thermalloy P/N6007A and glue-on type P/N6011B.
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“/* TELEDYNE RELAYS

SERENDIP®
SOLID STATE AC RELAY

OPTICALLY ISOLATED
1.5 AMP

ELECTRICAL SPECIFICATIONS
(25°C UNLESS OTHERWISE SPECIFIED)

Control Voltage Range 3 32 VDC |SeeFig. 1
Input Current at 5V Control Voltage 15 mADC |SeeFig. 1
Turn-0ff Voltage 0<Ta<100°C 1.0 VvDC
Dielectric Strength (Input to Output) | 2500 VAC(RMS)
Isolation (Input to Output) 10° Ohms |@500 VDC
Capacitance (Input to Output) 10 pf
Reverse Voltage Protection 35 vDC
No Heatsink .02 | 1.0 AMP  |See Fig. 2
Output Current ot Heatsink | .02 | 1.5 | AMP
Load Voltage 642-1 12 | 140 | VRMS
Rating 642-2,-2H 12 | 250 | VRMS
Frequency Range 47 70 Hz
Output Voltage Drop at 1.5 | VRMS
Rated Current
Voltage Across Load at Turn-On 30 | VPEAK
Non-
repetitive
Surge Current Rating 10 AMPS | 20 mSEC
See Fig. 3
Off State Leakage at Rated 3.0 | mMARMS
Voltage at 100
Turn-0On Time (60 Hz) 8.3 | mSEC
Turn-0ff Time (60 Hz) 14 mSEC
Over Voltage Rating |  642-1 200
642-2 400 | VPEAK
PART NUMBERING e 1
0ff State dv/dt Without RC 0 V/uSEC. | See Fig. 4
Fusing I°T (1 mS) 5 A*SEC
ey i v Triac Power Dissipation Factor (D) 1 [
642-2 250 400 Triac Junction Temp. (T, Max.) 100 °C
642-2H 250 600 Thermal Resistance | %A M B
6,c 10

PATENT #3,791,025

63



SERIES 642

 Vibration: 20g Level, 10 to 2,000 Hz

* Shock: Meets or exceeds MIL-STD-202
* Weight: 2.0 grams max.

e Case: 16 pin dual in line (TO-116)

e Case Material: Filled epoxy - self extinguishing

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
® Tolerances (unless otherwise
specified) +.015(.38)

CHARACTERISTIC CURVES
1.5 — T
15 :1000
1.25 = ] '
= 12 = S= goo
£ 2 10 ~| "HEATSINK ES
5 . = T B w
& E .75/} — 1 & N i
S 6 S ‘ e 400 \
g 8 5 y¥ —~
= = =
g 3 releapined,. 8 25 ——t1 &\ 32 200 \\
/ N 2
0 | (3L ) P 0
0 5 10 15 20 25 30 30 40 50 60 70 80 90 100 10 100 1000
CONTROL VOLTAGE (VDC) AMBIENT TEMPERATURE °C TIME (MS)
FIGURE 1 - CONTROL CURRENT VS. FIGURE 2 - MAXIMUM LOAD CURRENT VS. FIGURE 3 - PEAK SURGE CURRENT VS.
CONTROL VOLTAGE (TYPICAL) AMBIENT TEMPERATURE SURGE CURRENT DURATION (NOTE 1)
MECHANICAL SPECIFICATIONS TYPICAL INTERFACE TO 5V LOGIC
oo (with suggested transient voltage
MARK .
"y, and dv/dt suppression, if required)
< @Ts/ T
| Vee
| 5V0C
| 10
T - 16
- 1
i gl iy 1R L
b S P g
= T Tl e z
R iy ORI i) = (—)
<} " @, 1%%?"*' 1 5
- — 3
ISOLATED
| 23 ,5732,-“
020 (1) —{— ‘ [
K2 e e PR = *USE THE TABLE BELOW FOR SELECTION OF PROPER
( J'/ METAL OXIDE VARISTOR (MOV)
+ <]
- N MAXIMUM  TRANSIENT | TELEDYNE
SE ] CONTINUOUS = (PEAK) MoV
LINEVOLTAGE = RATING OF P/N
RATING RELAY
« Ambient Temperature Range: 140 VAC 400 970-1
-20°C to 100°C Operating and Storage
« Life: 10" operations full rated load, 25°C 230 VAC 600 970-2

(SEE 970 SERIES DATA SHEET FOR FURTHER
INFORMATION ON MOV'S)

FIGURE 4

NOTES:

1. Triac may lose blocking capability during and after surge until TJ falls below 100°C maximum.

2. Recommended snubber for inductive loads; 100 Q, 0.05 MFD.
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\
L

TRANSFORMER ISOLATED
100mA to 600mA
FEATURES ELECTRICAL SPECIFICATIONS
o Solid State pin compatible replacement for DIP reed relays b
o TTL compatible input
o Exceed current and voltage ratings of opto-isolators
* High switching speed INPUT (CONTROL) SPECIFICATIONS MIN. TYP. MAX. UNITS = NOTES
e Standard T0-116 DIP Control Voltage Range 3.8 10 | vDC
Input Current at 5VDC 9 15 mA See Fig. 1
Control Voltage
Turn Off Voltage 0.4 | VDC
Dielectric Strength VAC(PP)
(Input to Output) 1500 60 Hz
Isolation (Input to Output) 10° Ohms
Capacitance (Input to Output) 5 pf
Reverse Voltage Protot:lion 0.5 VvDC
DESCRIPTION ; Gicet OUTPUT (LOAD) SPECIFICATION TYP. MAX. UNITS & NOTES
The 643 Series DC SSRs employ transformer coupling for high 6431 | 0 400 i
input/output isolation and extremely low off-state leak: - A""::::le (:"tp“':t 643-2 0 100 | mA P Nogt;=,1
output current and voltage ratings MM Current (10 Volt Input) 6433 0 800
of opto-lsolatorso, with an equlvaleq W{r Max. Allowable Output | 6431 0 200 See Fig. 2
alternatives for opto-isolators and ree 643-3 0 250
such as isolated line drivers, 643-1 0 60
switches, and general purpose DC. Output Voltage 643-2 0 250 | VDC
isolation is required. Internal con: 6433 | 0 130
microcircuit techniques with a um Output Voltage Drop 0.8| 1.5 | VvDC | SeeFig.4
design for low cost, molded in a stammmm, 543.1 V= 30VDC 0.006
Offstate V=60VDC 60
=1 !
Leakage 643-2 x-zgg\\:gg 0636 uA | SeeFig. 4
Current i
5.3 V=65VDC .07
V=130VDC 75
Turn On Time (ToeLay + 0431 05110 3:-"' 23\)/
Trise) (See Fig. 6) 643-2 1.0] 5.0 | uSEC fiN = 5KHz
643-3 10 RL(-1), (-3)
PART NUMBERING 6431 3 5 ~100Q
Turn Off Time (ToeLAY + RL(-2)
OUTPUT S 643-2 30 | 75 _Tke
PART CURRENT 6433 75
NUMBER RATING e 51 s
(MA DC) Capacitance Across -
643-2 30 | 40 pf
643-1 400 Output e =
643-2 100 ey 200 | %00 | sesria g
643-3 600 R o Rating | >0 0"

|-

v TELEDYNE RELAYS

SERENDIP®
SOLID STATE DC RELAY

SERIES

643

PATENT #3,791,025
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SERIES 643

CHARACTERISTIC CURVES
S5 b 100
33 W 3 g Z
L 1' ;:fcc— 5 125 500 — L o //
= = | | |
§ 16 // // 3<100400— | | | | | 600 g 20 | ——— //
& — =t : / / ¢ g / Vs
E 1 2= 75 300 ! > S A 450 = mL /
3 TN 1= | BE 825 24 N e 8
5 25 A | S 6T T 2/
s 8 1 23 50200 e e - Y B /6432
= % ,/ & 643-3 643-1
2
4 — = 25100 — — 150 S 4
4 = N
1 = —_— = Z
2 3 4 5 6 7 8 9 10 2 3 4 5 6 7 8 9 10 20 30 40 50 60 70 80 90 100
INPUT VOLTAGE (VOLTS) INPUT VOLTAGE (VOLTS) AMBIENT TEMPERATURE °C
FIGURE 1 - INPUT CURRENT VS. FIGURE 2 - MAXIMUM ALLOWABLE OUTPUT FIGURE 3 - TYPICAL LEAKAGE CURRENT VS.
INPUT VOLTAGE (TYPICAL) CURRENT VS. INPUT CONTROL VOLTAGE AMBIENT TEMPERATURE
(NORMALIZED TO 25°C)
0 75 150 225 300 375 450 525 6? 643-3
[ I & 1 T =
z ; 3 | J \ N
= —t— < 100yt ! S _—
= | V| N = [ |
= ‘ NOTE: SURGE CURRENT MUST BE LIMITED |
& —CONTROL_| ga §§ 80 -\ 170 2X MAX. CURRENT RATING s
[=] = |
W I ‘ %E 55 60 | TN (. v~_L ,l__;_,;‘
= [ | | \ =o ak | S |
= [ | \ s2 T % 16433 | ‘
> = T T 1 o 4 =1 40 —— = r- 1 =1 =l
5 ‘ ‘ = 8 %, w
E | { } = i ~ 2 1 < - -
\ gl T
S s | [ | l
= | I | S | ,li 1 % L . ol | | [ I < | F—;
050 100 150 200 250 300 350 400 6431 1 10 100 1K 10K 1100 100 100 10+ 106 10¢ 107 100
: E: LOAD g%nnem (MZ? ey i (NON Riﬂéﬁ%?}g“‘f;‘g soéjcn'gsl(r)ué‘E:Esc&RGES)
FIGURE 5 - NORMALIZED TURN-ON TIME VS. ] . ;
FIGURE 4 - CONTACT VOLTAGE DROP VS. DRIVE FREQUENCY (TYPICAL) FIGURE 6 - SUPPLY VOLTAGE VS.
LOAD CURRENT (TYPICAL) SURGE CURRENT DURATION
MECHANICAL SPECIFICATIONS WIRING DIAGRAM
INDEX MARK . |
175
.075 L (4.44) w =R
(1.90) 2]
i ieyan
|
+— A PROTRUSIONS
(i al T
15.2%. i L — M
(= | ISOLATED i I r i jl
40 + .02 —U-—— 14
+ YP.
(0.2 5) . o< 2 Zm
1 N o C=s (+) {— "
i R 025 MAX.

T TYPICAL .“___’ 8 o
020+ 005 = i (:64) El i SUPPLY
(gpicﬁl's) : m =) - )

.020 (.51) 740Lo o MESSERNSSCISS

100 MIN. = 150 % 5) g 8

. F—t——1 (4.19= .25)

ws/
* Ambient Temperature Range: (2:16) 4
-20°C to 100°C Operating & Storage 010005 u
5 130

o Vibration: 30g level, 10 to 2,000 Hz (2513 . s)_'l
e Shock: Meets or exceeds MIL-STD-202
« Weight: 2.0 grams max. DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
® Enclosure: 14 pin dual in line TO-116 * Tolerances (unless otherwise
® Case Material: Filled epoxy, self extinguishing specified) +.015 (.38)

NOTES:

1. For any control voltage, the maximum load current value shown in figure 2 must not be exceeded.
Attempting to draw currents in excess of these curves can cause permanent damage.
2. Pin 14 must be positive with respect to pin 8 or damage may result.

3. Inductive loads must be diode suppresed.
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FEATURES

* Logic compatible constant current inpu
* Zero voltage turn-on; zero current turn-off
* High transient immunity =t

* Variety of terminal and mounting options

DESCRIPTION

This popular series of AC SSRs has
corporate custom integrated circuits
discrete circuitry. The resultant reduc
ponent count provides higher perform
with lower cost. Optical coupling

circuits provides a minimum of

isolation Improved circuit design and‘
guarantee high immunity from false
switching of low power factor loads

mounting and terminal styles - pin tei

on PC boards and screw terminals |
connect adaptors) for chassis or heat s

Note: 601-1400 Series with DC input
under original part number, ho
page are recommended for new desig .

PART NUMBERING (SEE NOTE 3)

'OUTPUT VOLTAGE RATI
TR [Ceis T T
" (RMS) (PEAK)

3-32VDC 250 VAC =N

m

TELEDYNE RELAYS

SOLID STATE AC RELAY

OPTICALLY ISOLATED
9 AMP and 10 AMP
(DC INPUT CONTROL)

601-1

SERIES

601

SPST/NO

650

601-1H

ELECTRICAL SPECIFICATIONS
(25°C unless otherwise noted)
Control Voltage Range 3 32 vDC
Input Current @ 5 VDC Control
Over Temp. Range 7 10 mA(DC)
(See 1)
Input Current @ Max. Control
v Over Temp. Range 18 mA(DC)
(See 1)
Turn-On V Over Temp. 30 vDC
Range (See Figure 2) ¢
Turn-0ff V Over Temp. 1.0 vDC
Range (See 2)
Reverse Voltage Protection -32 VvDC
Isolation (Input to Output, 10 OHMS
Input & Output to Case)
Dielectric (Input to Output, 2500 VAC(RMS)
Input & Output to Case) 60 Hz
Capacitance (Input to Output) 8 15 pF
Output Current Rating (See Figure 3 .05 50r10 Amps
or 4 for Temperature Derating) (RMS)
Load Voltage Rating 12 250 VAC(RMS)
Frequency Range 47 70 Hz
Surge Current Rating (16mS % of
(See Figure 5) s ) 1000 steady
state
Over Voltage 601-1, -2 500
Range V(PEAK)
601-1H, -2H 650
Vol Drop Across Output 0.8 1.5 VAC
At Rated Current (RMS)
Turn-0n Time 3.0 8.3 mS
(60 Hz)
Turn-0ff Time
(60 Hz) 5.0 16.6 mS
0ff-State Leakage @ Rated
Load Voltage 9 mA(RMS)
Zero Voltage Turn-On Point +12 V(PEAK)
0Off-State dv/dt (See Note 1) 200 400 V/us
5 Amp 18
Fusing I°T (1 2
using I°T (1ms) 10 Amp 20 A’sec
Triac Power 0.92
Dissipation o WATTS/
Factor (D) 10 Amp 1.21
Triac Junction 110 °
Temperature (T, Max.)
601-2 Thermal |Junct. to Amb. (6,4)] 5 Amp 79 i
601-2H Resistance Junct. to ys) |10 Amp 4.8

PATENT #3,648,075
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SERIES 601

CHARACTERISTIC CURVES

o @ -]

S
OPERATING VOLTAGE (VDC)

CONTROL CURRENT (MA DC)

~

20
CONTROL VOLTAGE (VAC RMS)
FIGURE 1 - TYPICAL INPUT CURRENT VS. CONTROL VOLTAGE

ol
0

5 10 15 %5 30

T T

RELAY

1~ MOUNTED ON

1.0°C/W HEAT SINK
(See Note 5)

LOAD CURRENT (AMPS)
LOAD CURRENT (AMPS)

NO HEAT SINK
8,a={14 °C/W
30 40 50 60 70 80 90 100 110
AMBIENT TEMPERATURE (°C)
FIGURE 3 - MAXIMUM LOAD CURRENT VS. AMBIENT TEMPERATURE
601-2, -2H (SEENOTE 2)

o

IS

3/’____
2 | 1 }

TURN ON

TURN OFF
VoLTS |

|

1 1

50 75
AMBIENT TEMPERATURE (°C)

FIGURE 2 - TYPICAL OPERATING VOLTAGE VS. AMBIENT TEMPERATURE

o

é5 100 126

o

(% OF RATED CURRENT)

PEAK SURGE (NON-REPETITIVE) CURRENT

50 60 70 80 100 110
AMBIENT TEMPERATURE (°C)
FIGURE 4 - MAXIMUM LOAD CURRENT VS. AMBIENT TEMPERATURE
601-1, -1H (SEENOTE 2)

30 40 90

a = =
3 3 = 8
8 3 3 3

n
S
S

0 111
10 100 1 10,000

SURGE CURRENT DURATION (MILLISECONDS)

FIGURE 5 - PEAK SURGE CURRENT VS. SURGE CURRENT DURATION

ALL MODELS (SEE NOTE 4)

MECHANICAL SPECIFICATIONS

* Ambient Temperature Range
-40°C to + 80°C Operating
-40°C to + 80°C Storage

* Weight: 3 0z. max.

® Case Material: Plastic, Black
Standard and ‘‘Q’’ Versions:
Aluminum Base plate

10
1.00 970
= (25.49) 77 0 Bl - (24.54) ]
.60 22.8 04,02 60 B
as20 [T (15.24) i A
PNEEZN NI
N ] 3¢
2 7
200 |~ 15 H
2.00 1.50 B =
(50.8) (38.1) (2065) __\O>: (38.10) H
J s B,
(19.05)
Y [t ;
N2 3 raliE
1110 (2.794) DIA. 7 i
T0 ACCEPT THRU MTG. HOLE .032(.81) DIA.
#6-32 TERMINAL TOACCEPT ANINMION PIN (4 PLACES)
SCREWS (4PLACES) ~ #6SCREW  govo o VER
i PC BOARD VERSION (5 AMP)
SCREW TERMINAL VERSION (10 AMP) poip s
601-2, -2H '
FIGURE 6 FIGURE 7

* Header Material: Phenolic, black

* Terminals: Brass, Pins tin plated
Screws nickel plated

* Epoxy Encapsulated

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
TOLERANCES UNLESS OTHERWISE SPECIFIED
XX .01 (.25); .XXX +.005 (.13)

WIRING DIAGRAM

DC CONTROL SOURCE

“OPTIONAL TRANSIENT VOLTAGE PROTECTION.

USE THE TABLE BELOW FOR SELECTION OF PROPER

METAL OXIDE VARISTOR (MOV)

MAXIMUM TRANSIENT TELEDYNE
CONTINUOUS (PEAK) Mov
LINE VOLTAGE RATING OF PN

RATING RELAY
140 VAC 500 970-1
250 VAC 650 970-2

(See 970 Series Data for further information
on MOVs).

NOTES:
1
to 0.2 power factor. The dv/dt rating is based on a source impedance

Output transient (dv/dt) protection is provided in all models and they are designed to switch resistive or inductive loads

of 50 ohms.

2. For any mounting conditions: 5 Amp relays, © 5, = 19°C/W. For 10 Amp relays, © ;5 = 4.8°C/W.

. Basic part number provides screw terminals (Fig. 6) or PC board pins
For single %' quick disconnect terminals add suffix **Q"" to 10 Amp
(Examples: 601-20, 601-200)

. Triac may lose blocking capability during and after surge until Ty falls

. Relays mounted with silicone grease on heat sink such as Astrodyne,

. Available in normally closed configuration to special order (factory).

. For higher dielectric voltage consult factory.

NO O
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(Fig. 7).
Part Nos., or **QQ"" suffix for double %' quick disconnects.

below maximum.
Inc., type 2518-0500-A00B (for 1.0°C/W).




“9™ TELEDYNE RELAYS

SOLID STATE AC RELAY

SERIES

611

OPTICALLY ISOLATED
10 THRU 40 AMP
(DC INPUT CONTROL)
ELECTRICAL SPECIFICATIONS
(25°C UNLESS OTHERWISE SPECIFIED)
Control Voltage Range 3 28 VDC
Input Currentat 5V
Control Voltage 6 mA
(-40°C < Ta < 80°C)
Turn-On Voltage 3.0 VDC
Turn-On Voltage 3.8 vDC
(-40°C < Ta < 80°C)
Turn-0ff Voltage 0.8 VDC
(-40°C < Ta < 80°C)
Isolation (Input to Output, Input to 10° OHMS
Case, Output to Case)
Capacitance (Input to Output) 8 10 pf
Dielectric Strength (Input to Output, 1500 VAC (RMS)
Input to Case, Output to Case) 60 Hz
Reverse Voltage Protection 30 vDC
Output Current Rating (See Figure 0.05 10.15 AMPS
2 or 5 for Temperature Derating) 25, 40 (RMS)
Load Voltage Rating 12 250 |VAC (RMS)
(See Part Numbering)
Frequency Range 47 70 Hz
Surge Current Rating (16MS) 1000 % OF
ee Figure 3) RATING
611-1,-3,-5.-7 250
o";:::::"' 611-2,-4,6.-8 500 V PEAK
611-2H,-4H,-6H,-8H 650
Contact Voltage Drop at 0.8 15 VAC
Rated Current (RMS)
Turn-On Time (60 Hz) 8.3 mS
Turn-0ff Time (60 Hz) 16.6 mS
0ff-State Leakage @140V 8 mA (RMS)
(40°C<Ta<80°C) @250V 13
Zero Voltage Turn-On Point +12 V (PEAK)
0Off-State dv/dt (See Note 1) 100 200 V/usec
PART NUMBERING Triac Power Dissipation | 10,15,25A 1.21 | WATTS/
Factor (D) 40A 1.25 AMP
Triac Junction 10,15, 25A 100 Degrees
Temperature (T; Max) | 40A 110 | Centigrade
o 140 050 | 611-7* 611-3 611-1 611-5 Thermal Resistance 10A 3.1 °c/
vpo | 250 | 500 | 611-8* | 611-4 | 611-2 | 6116 Jusctionte NS (€ys) | 15 1.8 | warr
250 | 650 |611-8H* | 611-4H | 611-2H | 611-6H (Includes O¢s) 25A. 40A 1.3
*Available in N/C (Form B) configuration, with ‘B’ suffix (e.g., 611B-7) PATENT #3,648,075
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611-DC INPUT SERIES

CHARACTERISTIC CURVES
45 | ! ! ! = 18 = 1 —
|
S [ [
=] | |
S |
E 30 | ;
&
o
= |
o | |
2 15 } 1
=
8 l
0 - | 1 | | L
0 3 10 15 20 25 30 35
CONTROL VOLTAGE (VDC)

FIGURE 1 - TYPICAL INPUT CURRENT VS. CONTROL VOLTAGE

PEAK SURGE (NON-REPETITIVE) CURRENT
(% OF RATED CURRENT)

ol 4 14 1111J | | L

10 100 1000 10,000

SURGE CURRENT DURATION (MILLISECONDS)
FIGURE 3 - PEAK SURGE CURRENT VS. SURGE CURRENT DURATION
(SEE NOTE 3)

MECHANICAL SPECIFICATIONS

[ l-—xahuso‘—-I
1

1.75 4
(44.45)
90 (22.86) s
I J—— 2 35(8.89)

3
/ L— 1.72(4369) —-l
6-32 BINDING HEAD 2241(56.90)

SCREW (2 PLACES)

f

[e———280(71.12)

8-32 BINDER HEAD
SCREW (2 PLACES)

T
&5
]
|
]
|
!

1.20(30.48) 1.0 (25.4) (REF)
| MOUNTING HOLE
wamd | ALUMINUM
250(6350) BASE PLATE
TEMPERATURE

MEASUREMENT POINT

550 (13.97) —= fe—

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) Color: Aqua

CLEARANCE HOLES (.170 MIN.)
FOR =8 FILLISTER HEAD SCREW (2 PLACES)

QUICK DISCONNECT TERMINAL
032(.81) x .250 (6.35) (4 PLACES)

* Ambient Temperature Range:
—40°C to +80°C Operating
—40°C to +100°C Storage
* Weight: 4 0z. max.
Case Material: Glass filled polycarbonate
rated self-extinguishing
Base Plate Material: Aluminum

I0TES:

XX .01 (.25mm);
XXX +.005 (.13mm)

25 !
= 611+1, -2, -2H
€ % ‘
=
E 611-3, -4, 14H RELAYS MOUNTED ON
& 15 HEAT SINK HAVING
-3 ©gp = 1.0°C/W (SEENOTE 2)
= 611-7, -8, 18H
210 1
= NO HEAT SINK
b Byp = 11.7°C/W
5 {
0l
20 3 40 50 60 70 80 90 100 110
AMBIENT TEMPERATURE (°C)
FIGURE 2 - MAX. ALLOWABLE CURRENT VS. AMBIENT TEMPERATURE
40
3
§ 30 !
= | | AIR MOVING
= eAnog CF(h:ﬂ/w
& STILL 5o = 04°
& 20— ‘
o
215 ! i T
= RELAYS MOUNTED ON
10— HEAT SINK HAVING
Bgp = 1.0°C/W (SEENOTE 2)
qQi=—==l
20 30 40 50 60 70 8 90 100 110
AMBIENT TEMPERATURE (°C)
FIGURE 4 - MAX. ALLOWABLE CURRENT VS. AMBIENT TEMPERATURE
' WIRING DIAGRAM
| '
| |
| ;
| | 0 =y leyoy
1 & e
| | 3 ¢ ryY L
| | |
| | 2 <> i r/'
| = = JI
z | 8 : E (4
| | o | |
| | =] (+) |
{ 1
| |
‘ ‘ *OPTIONAL TRANSIENT VOLTAGE PROTECTION
[ | (See Note 4)
TOLERANCES ‘ ‘ USE THE TABLE BELOW FOR SELECTION OF PROPER
5 METAL OXIDE VARISTOR (MOV)
‘ | [ T
| | . MAXIMUM TRANSIENT TELEDYNE
| ‘ - CONTINUOUS (PEAK) MoV \
| | - LINE VOLTAGE RATING OF P/N |
. RATING RELAY |
f | I coESL —
‘ 140 VAC 500 970-1 ‘
250 VAC 650 970-2

(See 970 Series Data for further information
on MOVs).

. Output (dv/dt) protection is provided in all models, and they are designed to switch resistive or inductive loads

to 0.2 power factor. The dv/dt rating is based on a source impedance of 50 ohms.

. Relays mounted with silicone grease on heat sink such as Astrodyne. Inc.. Type 2518-0500-A00B (for 1.0°C/W).

. Triac may lose blocking capability during and after surge until T falls below maximum.

. With proper MOV installed. relay is protected against voltage transients such as those defined

in IEEE STD 472-1974.
70
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“p™ TELEDYNE RELAYS

SOLID STATE AC RELAY

OPTICALLY ISOLATED
10 THRU 40 AMP
(AC INPUT CONTROL)

SERIES

611

ELECTRICAL SPECIFICATIONS
(25°C UNLESS OTHERWISE SPECIFIED)

| INPUT (CONTROL) SPECIFICATIONS | MIN. | TYP.| MAX.| UNITS |

Output Current Rating (See Figure 2

Control Voltage (-40°C to + 80°C) 90 250 VAC

Frequency Range 47 70 Hz

Input Current at Max. Control Voltage 18 | mA (RMS)
(-40°C < Ta < 80°C)

Turn-On Voltage (-40°C < Ta<80°C) | 90 VAC

Turn-0ff Voltage (-40°C <Ta <80°C) 4 VAC

Isolation (Input to Output, Input to 10° OHMS
Case, Output to Case)

Capacitance (Input to Output) 8 10 pf

R v s

AMPS

or 4 for Temperature Derating) 25,40 (RMS)
ratabon 2w
Frequency Range 47 70 Hz
Surge Current Rating (16MS) 1000 % OF
(See Figure 3) RATING
Over- 611-11,-13,-15,-17 250
Voltage | 611-12,-14,-16,-18 500 V PEAK
Rating 611-12H,-14H,-16H,-18H | 650
Contact Voltage Drop at Rated Current 0.8 | 1.5 |VAC (RMS)
Turn-On Time (60 Hz) 10 mS
Turn-0ff Time (60 Hz) 16 40 mS
Off-State Leakage  |@ 140V 8 | mA(RMS)
(40°C < Ta < 80°C)|@ 250V 13
Zero Voltage Turn-On Point +12 V (PEAK)
PART NUMBERING 0ff-State dv/dt (See Note 1) 100 | 200 V/usec
Triac Power 10A. 15A, 25A 1.21 | WATTS/
Dissipation Factor (D) |40A 125 AMP
Triac Junction 10, 15, 25A 100 | Degrees
10 AMP 15 AMP 25 AMP 40 AMP Temp. (Ty Max.) 40A 110 | Centigrade
90-250 | 140 250 611-17 | 611-13 | 611-11 611-15 Thermal Resistance |[10A 31 °c/
VAC 250 500 611-18 | 611-14 | 611-12 | 611-16 Junction to HS (8,g) |15A 1.8 WATT
250 | 650 |611-18H | 611-14H | 611-12H | 611-16H (Includes 6¢s) 25A, 40A 1.3
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611-AC SERIES

CHARACTERISTIC CURVES
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L 25
2 = 611-11, -12, -12H
Z m 2
‘2‘ s 20
= =
z - = 611-13, -14, -14H RELAYS MOUNTED ON
= & 15 . HEAT SINK HAVING
S = ©gp = 1.0°C/W (SEENOTE 2)
2 = 611-17, -18, -18H L
& - | =10 NO HEAT SINK
2 ‘ | = Oy = 11.7°C/W
e : | [ | ‘ 5 (AL TYPES)
oL, Jue ] o ) 1 i ¢ - | oL 1
40 80 120 160 200 240 280 20 30 4 50 60 70 8 90 100 110
i Ao it FIGURE 2 - MAX ALfg‘zg:Ig%m?:ém'ﬂ\;gCAMBIENT TEMPERATURE
FIGURE 1 - TYPICAL INPUT CURRENT VS. CONTROL VOLTAGE ; :
. [ TTTOT TT0
2 | 40 =
& 1000 144
3 | | 35|
23 800 |- 1 € af | ! !
=S = AIR MOVING
Qg = 25 [~ AT100 CFM
EE 600 1111 »‘ E - STILL _eSA = 0.4°C/W
S | 2 AR
EB 400 ! ! 215 ! =3 1 h .
o2 S RELAYS MOUNTED ON
2 10 ¢ HEAT SINK HAVING __ ~ T
R4 e i 6 1 8gp = 1.0°C/W (SEE NOTE 2)
] L [ 5 611-15, -16, -16H
0 b LRALL b 111 BRI MEE RN 0 - | [ | 1
10 100 1000 10,000 20 3 40 50 60 70 80 90 100 110
SURGE CURRENT DURATION (MILLISECONDS) AMBIENT TEMPERATURE (°C)
FIGURE 3 - PEAK SURGE CURRENT VS. SURGE CURRENT DURATION FIGURE 4 - MAX. ALLOWABLE CURRENT VS. AMBIENT TEMPERATURE
(SEE NOTE 3)
1
MECHANICAL SPECIFICATIONS WIRING DIAGRAM [
CLEARANCE HOLES (.170 MIN.)
FOR =8 FILLISTER HEAD SCREW (2 PLACES)
r— 1.87 (47.50) ——I
117: 4 1 g :‘MOV
(44.45) { g | I g
90 (22.86) - 2 4 1 ;‘ 1) =
\ £ 3 2 35(8.89) é‘ iy |r /f
e 1
= o g 3 2 (] AC
/ 1.72(43.69) :_:7 | | LINE
2.24(56.90)
6-32 BINDING HEAD QUICK DISCONNECT TERMINAL |
SCREW (2 PLACES) 280(71.12) 032 (.81) x 250 (6.35) (4 PLACES) |
8-32 BINDER HEAD
8 IJ SCREW (2 PLACES) *OPTIONAL TRANSIENT VOLTAGE PROTECTION
1
1.20(30.48) L - 1.0 (25.4) (REF) (See Note 4)
] 4\ 18 R e AR ANCES USE THE TABLE BELOW FOR SELECTION OF PROPER
T — - e o) METAL OXIDE VARISTOR (MOV)
07(1.78) P BRSE PLATE XXX %.005 (.13mm) l {
TEMPERATURE l AN,
NTIN (PEAK)
550(1397) —»|  fe— _ MEASUREMENT POINT | L?“Wm RATING OF :,":
RATING RELAY
* Ambient Temperature Range:
—40°C to +80°C Operating 140 VAC 500 970-1
G —40°C to +100°C Storage | |
« Weight: 4 0z. max. [ i 250 VAC 650 970-2
e Case Material: Glass filled polycarbonate | |
rated self-extinguishing | ) ’
* Base Plate Material: Aluminum | | (See 970 Series Data for further information
DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) « Color: Aqua | | on MOVs).
N e S P L R

NOTES:

1. Output (dv/dt) protection is provided in all models, and they are designed to switch resistive or inductive loads

to 0.2 power factor. The dv/dt rating is based on a source impedance of 50 ohms.

2. Relays mounted with silicone grease on heat sink such as Astrodyne. Inc., Type 2518-0500-A00B (for 1.0°C/W).

3. Triac may lose blocking capability during and after surge until T falls below maximum.

4. With proper MOV installed, relay is protected against voltage transients such as those defined in

IEEE STD 472-1974.



“9™ TELEDYNE RELAYS oo

SOLID STATE AC RELAY 615

OPTICALLY ISOLATED
10 THRU 40 AMP

ELECTRICAL SPECIFICATIONS
FEATURES (25°C UNLESS OTHERWISE NOTED)
o Optical isolation between control and load circuits
« Logic compatible input current levels INPUT (CONTROL) SPECIFICATIONS MIN.  MAX. UNITS
e Constant current input control circuit : Control Voltage Range 3 32 vDC
o Zero voltage turn-on; zero current turn-off Input Current v 10
* High transient immunity Cit<n<an " [y i I
* UL Recognized, File #E55197 Turn-On Voltage (-40°C < Ta < 80°C) 3.0 VDC
o CSA Certified File #L.LR31043* Turn-Off Voltage (-40°C < Ta < 80°C) 1 1.0 VDC
T 1
Iso(l:aatgl‘l g::s)u:t t:lo l}:uatg:)t, Input to 10 OHMS
Capacitance (Input to Output) f '74‘ 15 | "t |
Dielectric Strength (Input to Output) 2500 | [
Dielectric Strength 6151.-2.-2H ’WJ"‘"— VAC(RMS) |
DESCRIPTION (Input & Output to Case) |~ g15.3-4 40 | | 60Hz |
2 (See Note 5) -5.-6.-6H | 2500 ‘ 3
These state-of-the-art AC SSRs utilize custom integrated circuits Roverss Veliage Proociion L 132 VDe
to replace conventional discrete circuitry. The resultant 40%
reduction in component count provides numerous advantages, OUTPUT (LOAD) SPECIFICATIONS MIN. MAX. UNITS
none the leastof which are ower cost and higher reliabilty. O KA RS foow igores 2 snd 4 0.05| 59 %0| (RMS)
Optical coupling between control and load circuits provides a 6157 3.5 71740
minimum of 2500 VRMS input/output isolation. Synchronous Load Voltage Rating 615-2.-2H -4, 12 | 250 | VAC(RMS)
‘‘zero-voltage’’ turn-or and zero current turn-off minimize -4H,-6,-6H
switching transients and EMI. Improved circuit design and built- Frequency Range 47 | 70 Hz
in snubber protection guarantee high immunity from false Surge Current Rating (16ms) 1000 | % OF
triggering and reliable switching of low power factor loads. (See Figure 3) RATING
Constant current input circuitry reduces excessive power Over Voltage Rating 2::;2: zgg
dissipation at higher input voltage levels. (Transient Peak) 615.2;{"4 - V PEAK
Contact Voltage Drop at Rated Current 1.5 |VAC(RMS)
Turn-On Time (60 Hz) PO A ms
Turn-Off Time (60 Hz) | [u] ms
0Off-State Leakage Z 12;3 x g mA (RMS)
Off-State dv/dt (See Note 1) p ’ 200 | V/usec
15-1,-2,- . :
PART NUMBERING T Poyor Disspaton 10 T o )
e [et55660 | (12| |
INPUT | OUTPUT VOLTAGE OUTPUT (LOAD) CURRENT = 615-1,-2,-2H | 20 {
5'6'3?22 RATING (VAC) RATING & PART NUMBERS Fusing I°T (1ms) e T e 50 | wSEC |
RANGE  Continuous Transient (6155664 | |30 |
e B L e e Triac Junction Temperature (T Max.) | | 110 T °C ’
3-32 140 250 | 61517 615-3 615-5 Thermal Resistance, 615-1,-2-2H j ELR >‘
vbc | 250 | 500 | 615" | 615-4 615-6 Junctionto HS (8ys) | 6153.44H | | 0.8 | “C/WATT |
? 250 | 650 | 615-2H* | 6154H | 615-6H (Includes O¢s) 6155660 | |07 .




SERIES 615

CHARACTERISTIC CURVES
,‘ P . T T o
| i o | |
[t | 25 615-3, -4,|-4H ' | 7\ |
g [ ‘ - [ RELAYS MOUNTED ON |
< [ 4 [ HEAT SINK HAVING
= I 2 2| ——©5a=1.0°C/W —|
= = (SEENOTE 2)
g i 15| | S
- [~
o -1
o ; (=]
& g 10 | S [
- -l |
g 615-1, -2, -2H
| 5 § UNMOUNTED |
‘ 1 ; Q5= 11.7°C/W |
OL | | |  — 1 | INCHC e 1| S | | | I ) [
0 5 10 15 20 25 30 35 20 30 40 50 60 70 80 90 100 110
CONTROL VOLTAGE (VDC) AMBIENT TEMPERATURE (°C)
FIGURE 1 - INPUT CURRENT VS. VOLTAGE (TYPICAL) FIGURE 2 - THERMAL DERATING CURVES
i I R O R B -
= [ R [ 11 [ [ [
< 1000 * L O O N W AR R AN
8 = | | t 4 4
= = RELAY MOUNTED ON
25 800 | é’ 5 HEAT SINK HAVING
B = Osa=1.0°C/W |
&3 = (SEENOTE 2)
Dg 600 2 30
3= S
215 400 § 20
B 3 615-5. -6. 6H)
-
3 200 10 |-
=
a
0l NN LULL l L1l L | |
10 100 1000 10.000 20 30 40 50 60 70 80 90 100
SURGE CURRENT DURATION (MILLISECONDS) AMBIENT TEMPERATURE (°C)
FIGURE 3 - SURGE CURRENT DURATION (See Note 3) FIGURE 4 - THERMAL DERATING CURVES
i — |
MECHANICAL SPECIFICATIONS ‘ WIRING DIAGRAM
8-32 THD 600 |, 1.150 y ‘
2PLACES —_ k15260 (20.21) 5 PLACES —] | 125 ‘
(NOTE 4)_\ (NOTE 4) (3.18) i
=] (=)
2 ‘ e
@ 3 | s
1.100 1.000 ‘ D
(27.94) @" —=—in| (25.40) 1.75 (44.45) ; 3
i -
A7DIA @ 1 4 8
(4.32) 2 PLACES ‘ s A.C.
300 1.700 27R (6.88) t+) o
(7.62) ™™ (43.18) ™ 2 PLACES |
190 1.87
(4.83) " (47.50) *OPTIONAL EXTERNAL TRANSIENT VOLTAGE PROTECTION
002MIN.fo 2.25(57.15) ]
(.05)
1 —
f —r . 0 USE THE TABLE BELOW FOR SELECTION OF PROPER
.875 +.020 METAL OXIDE VARISTOR (MOV)
(22.22) (50)4 ‘
§ . ‘:*Té},'g“gj"a‘gifcag":rgzggei MAXIMUM | TRANSIENT | TELEDYNE
187 ¢ and Storage perating CONTINUOUS (PEAK) MoV
(4.75) o Weight: 4 LINE VOLTAGE | RATING OF P/N
1) BT 02 M. RATING RELAY
* Case Material: Plastic,
self-extinguishing 140 VA 500 70-1
¥ S % - * Base Plate Material: Aluminum i 3
TEMPERATURE A  Case Color: Black 650 ]
MEASUREMENT 250VAC il
POINT
. ) DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
TOLERANCES: (SEE 970 SERIES DATA SHEET FOR FURTHER
XX.02 (.50); .XXX.01 (.25) INFORMATION ON MOV'S).
C—

=

to 0.2 power factor. The dv/dt rating is based on a source impedance of 50 ohms.

on s wN

74

. Output (dv/dt) protection is provided in all models, and they are designed to switch resistive or inductive loads

. Relays mounted with silicone grease on heat sink such as Astrodyne, Inc., Type 2518-0500-A008B (for 1.0°C/W).
. Triac may lose blocking capability during and after surge until TJ falls below maximum.
. Hardware packaged separately: 6-32 and 8-32 Screws and Saddle Clamps.
. 615 series are available with 3750 Dielectric Input and Output to Case. Use *‘A’’ suffix when ordering (Example: 615-2HA).
. Relays may be shipped with %' Quick Disconnects instead of Saddle Clamps by addinga **Q’" (for singie)

or *‘QQ"" (for double) to Basic Part Number (Example: 615-2HAQ).




v TELEDYNE RELAYS

HIGH VOLTAGE
SOLID STATE AC RELAY

OPTICALLY ISOLATED
15 THRU 40 AMP

ELECTRICAL SPECIFICATIONS
FEATURES (25°C UNLESS OTHERWISE SPECIFIED)
* High input/output isolation (3750 VRMS)
« High output voltage ratings INPUT (CONTROL) SPECIFICATIONS ' MIN. TYP. MAX. UNITS
« High dv/dt rating (200V. /M minimum) Control Voltage Range | 621-1,-3,-5 3 14 -
« Logic compatible DC input voltage ranges B inon i 12 2
* Multipurpose screw/quick disconnect terminals 621-11,-13.15| %0 i VAC
* Designed to meet safety requirements of UL, CSA, and VDE e LY e =
® Zero voltage turn-on; zero current turn-off <80°C) 28V 621-2,-4,-6 20 mA
o UL Recognized File #£55197 250 VAC| 621-11,-13,-15 18
Turn-On Voltage 621-1,-3,-5 | 3.8 VDC
(-40°C<Ta<80°C) | 621-2,-4,-6 | 12
| 621-11,-13,-15] 90 VAC
Turn-0ff Voltage 621-2,-4,-6 1.0 VDC
(-40°C<Ta<80°C) [621-1.-2.-5
621-11,-13,-15| 3.5 VAC
DESCRIPTION "aput 1 Cose, Output o Case) | OHMS
The 621 Series high voltage AC SSRs were designed for appli- Capacitance (Input to Output) 8| 10 pf
cations involving high line voltages (up to 480 VRMS) and/or D"I':g:lft":os&ﬂs"g‘g J::st":n‘%‘a’;‘;?“', 3750 VA‘%mS)
high peak transient voltages (up to 800V peak). In addition, the P 0 Ve
high input/output isolation rating of 3750 VRMS meets VDE .
specifications for equipment to be used in the European market. OUTPUT (LOAD) SPECIFICATIONS | MIN. [ TYP.| MAX. UNITS
The 480 VRMS continuous load voltage rating also provides Output Current Rating .100 15, AMPS
sufficient guard band for 220 VRMS 3-phase ungrounded wye (Soe Fguees 2 4. 3) 2.8 e
or delta systems where high line to line voltages are experienced. L3d Yaiun Sune £ il i
A choice of two DC input control ranges offers compatibility with FYR o 9 -
both high and low level logic. Recessed barriered multi-purpose e Y 1ok Rl - A
screw/quick disconnect terminals with resulting long creepage Overvoltage Rating Transient 800 V (PEAK)
paths provide additional safety from arc-over. (T<20Ms)
Contact Voltage Drop at Rated Current 08| 1.5 VAC
Turn-On Time (60 Hz) 1/2 CYCLE
Turn-0ff Time (60 Hz) 1 CYCLE
Off State Leakage at 440 VAC 10 mA (RMS)
(-40°C<Ta<80°C)
Zero Voltage Turn-0n Point +20 V (PEAK)
Off State dv/dt (See Note 1) 200 V/usec
PART NUMBERING 62112 150
INPUT OUTPUT VOLTAGE PAI‘I, CURRENT Fusing I°T (1ms) 621-3,-4 250 A*SEC
CONTROL RATING (VAC) RATING & 62156 300
RANGE Continuous ' Transient = 15AMP | 25AMP | 40 AMP Triac Power Dissipation | 15A, 25A 124 WATTS/
(RMS) | (PEAK) Factor (D) 40A 1.25 AMP
3-14VDC | 480 800 621-1 | 621-3 | 621-5 Triac Junction Temperature (T, Max.) 110 -
| 1232VDC | 480 | 800 | 6212 | 6214 | 6216 Thermal Resistance | 621-1,-2 1.4 °c
90-250 VAC | 480 800 621-11 | 621-13 | 621-15 Junction to Heatsink |621-3,-4 1a} WATT
_— =S (©5) (Includes B 5)|621-5,-6 1.4
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SERIES 621

NOTES:

CHARACTERISTIC CURVES ;l
|
ey — e —— S ) | T T T o | |
W l 62111, -13, 15 (AC) N w 621, 4,18 ’
LT [l | L \ sl |15 o |
g TVIECAL |NhéT CURI?(ENT g @ B RELE%SSMOUNTED 2“
= e L | I HEAT SINK HAVIN
£ r | ONTROL VOLTAGE P 3 Z 6214, -2, -11 EATSINKHAVY
= = IS 10 % o v (SEE NOTE 2)
& | = 3
—1 =
= [ s S 10
S L * —— 5 2 S RELAYS UNMOUNTED
= | =
S o
. 1 12-32 /DC RANGE =
‘ \ ‘ \
0 — | = | 40 0 ! ! 1 ! 1 1 |
0 5 10 5 20 % 30 35 (VDC) 20 30 40 50 60 70 80 90 100 110
0 50 100 150 200 250 300 350 (VAC) AMBIENT TEMPERATURE (°C)
CONTROL VOLTAGE FIGURE 2 - MAXIMUM ALLOWABLE CURRENT VS.
FIGURE 1 - TYPICAL INPUT CURRENT VS. CONTROL VOLTAGE AMBIENT TEMPERATURE
s S ) : : . i s
40 ;
‘ & 1000
35 I I 3c
g B
s 30 6215, -6, -15 Zx 800
c AIRIMOVING AT 100 CFM £3
E 25 )| | g ] | &
2 & ZE 500
< 20 | STILLAR =k 3&
2 o=
S 'S ——RELAYS MOUNTED ON =5 400
e HEAT SINK HAVING 2
f T ©SA = 1.0°C/W | < 200
5 | | (SEENOTE?) | ]
0 | | | | 0 1 |
20730 40 50 60 70 80 90 100 110 10 100 1000 10.000
AMBIENT TEMPERATURE (°C) SURGE CURRENT DURATION (MILLISECONDS)
FIGURE 3 - MAXIMUM ALLOWABLE CURRENT VS. FIGURE 4 - PEAK SURGE CURRENT VS. SURGE CURRENT DURATION
AMBIENT TEMPERATURE (SEENOTE 3)
MECHANICAL SPECIFICATIONS WIRING DIAGRAM
le— 2.800(71.12) —=
6-32 BINDER HEAD ]
SCREW (2 PLACES) 250 (01.61) *ABAD SCREW
1.875 (2 PLACES)
424 (10.77) @763 | ~— 15(3.81)
— (2 PLACES) CLEARANCE HOLES
T S - 3 FOR #8 SCREW o
(2 PLACES) ‘ ‘
175 1,085 ~ | g _———— 24R(6.15) ‘ E @ L0AD
(44.45) (27.55) = p2 PL;(RCES) ‘ DC CONTROL % L
e 1) ”3 2 @ 1513 (13.03) (4 PLACES) SOURCE @‘_‘_@_
' I 3 2 A)AC POWER
350 (8.89) —=— L v3°°<7~82)*1 ~— QUICK DISCONNECT TERMINAL
650 (16.51) —af 1250 (6.35) X .032 (.81) ¥
—1
675 (17.15) —=f (4 PLACES)
* e Ambient Temperature Range:
1.20(30.48) -40°C to 80°C Operating
O, O,
sown 7= . i
* Weight: 6 0z. Max.
0.125(2.18) THICK 2.720(69.09 4—‘ 04 (1.02 £ ;
s : : : * Case Material: Plastic,
TEMPERATURE -Extinquishi
HEASOReMiTE: Rated Self Extmgmshmg
ke & POINT * Base Plate Material: Aluminum
i ® Case Color: Red
DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
TOLERANCES:
XX %.01(.25); XXX +.005 (.13)

1. Output transient (dv/dt) protection is provided in all models, and they are designed to operate resistive or inductive loads
to 0.2 power factor. The dv/dt rating is based on a source impedance of 50 ohms.

2. Atypical 1.0°C/W heat sink is Astrodyne P/N 2518-0500-A008.

3. Triac may lose blocking capability during and after surge until T, falls below maximum.
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“¥™ TELEDYNE RELAYS 3;‘;:‘

SOLID STATE AC RELAY

OPTICALLY ISOLATED
3 AMP
FEATURES
* Low profile package for PC Board mounting ELECTRICAL CHARACTERISTICS
* Logic compatible DC input ranges (25°C UNLESS OTHERWISE SPECIFIED)
* UL Recognized File #E47991
* CSA Certified File #L.R31043 INPUT SPECIFICATIONS MIN. TYP. MAX. UNITS NOTES
Input Voltage Range | 675-6,-6H 4 32| VDC |See Note 4
Input @ svoc 0] maoc | seeFig. 1
Current @32VDC 18
; Dielectric Strength VAC(RMS
DESCRIPTION (Input to Output 2500 Aihal
This AC SSR is designed expressly for PC Board applications Capacitance (Input to Output) 15 o
where low profile height is required due to close board spacing. Turn-On Voltage | 675-6,-6H 4 voC
Optical coupling provides 1500 VRMS input/output isolation, Turn-Off Voltage (Both Types) 1| vDC
and a choice of two DC input ranges offers compatibility with low OUTPUT SPECIFICATIONS MIN. TYP. MAX. UNITS = NOTES
and high level logic systems. Output rating is 3A/250 VRMS up Load Current Rating 010 4| AMPS |ooeFig. 2
to 40°C ambient temperature, derating to 1.5A/250 VRMS at — . . (RMS)
RG; er network is included - across output. ca g6 :
70°C. Internal snubb: tput. e o — VAC(RMS)
Frequency Range 47 70 Hz
Surge Current Rating (16mS) 80| AMPS | SeeFig.3
Off State dv/dt 100 | 200 V/uSEC
Peak Transient 675-6 +400
Voltage 6756H 12600 V(PEAK) | See Note 8
PART NUMBERING Voltage across Load at Turn-On +12) V(PEAK)
: Output Voltage Drop 2 | VAC(RMS)
OUTPUT VOLTAGE RATING Off State Leakage| @115VAC (Y
INPUT CONTROL CONTINUOUS = TRANSIENT Current (60 Hz) | @230VAC 13
VOLTAGE RATING (RMS) PEAK Turn-On Time at 60 Hz 8.3 mSEC
4-32 VDC 400 VAC Turn-0ff Time 16| mSEC
4-32 VDG 250 VAC 600 VAC Power Dissipation @ 1 Max. 1.5| watts/amp

PATENT #3,648,075
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SERIES 675

CHARACTERISTIC CURVES
30
PLY —
Aol = 3
[&] w
= B
e R 675-5,-5H Ene
3 3
co :
= - 1
5
0 | 0
0 5 10 15 20 25 30 35 10 20 30 40 50 60 70 8 90 100
INPUT VOLTAGE (VDC) AMBIENT TEMPERATURE (°C)
FIGURE 1 = TYPICAL INPUT CURRENT VS. INPUT VOLTAGE FIGURE 2 - MAXIMUM LOAD CURRENT VS. AMBIENT TEMPERATURE
80

=
o

|
+

n
o

PEAK SURGE CURRENT (AMPS)
IS
o

0 1 Al 1 LIt I 1S 1110
1 10 100 1000
SURGE CURRENT DURATION (mSEC) - NON REPETITIVE
FIGURE 3 —PEAK SURGE CURRENT VS. DURATION (See Note 3)

|
MECHANICAL SPECIFICATIONS }._. phane, _,1 WIRING DIAGRAM
2.005 ki
DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) (50.93) = O 1 3
g
2O
o<
=
Z
I — 8 2 4
S
032 (81) ROUND 045 MAX. -390 Max. =
SOLDER PINS [(1.") (9.906)
50 MIN. (12.70) USE THE TABLE BELOW FOR SELECTION OF PROPER
ik METAL OXIDE VARISTOR (MOV)
2010026 o —~| _ spuen nao. puAces *OPTIONAL TRANSIENT VOLTAGE PROTECTION.
= 28 (SEE NOTE 4)
* Ambient Temperature Range: *;_ | 1 TABLE 1
0°C to 70°C Operatin
-30°C to 80°CpStoragge 1.400 MAXIMUM TRANSIENT
* Weight: 50 Grms. B3 o CONTINUOUS (PEAK) TELEDYNE
e Case Material: High temperature plastic (UL (43.18) LINE VOLTAGE RATING OF MOV P/N
Recognized, 94V0), epoxy encapsulated (OPERATING RELAY
' 3 140VAC 400 970-1
00 76D j@ Al 250VAC 600 9702
e 1143 (3.63)
' .‘ e J ! b ow(2s) (SEE 970 SERIES DATA FOR FURTHER INFORMATION
1 | 81 i
'23:13 ‘1? N }" (25 40) aogu:gs)sm Hyaie L ON MOVs)
NOTES:

1. Reverse polarity input protection is provided up to 10VDC maximum.
2. Output transient (dv/dt) protection is provided in all models, and they are designed to switch resistive
or inductive loads to 0.2 power factor. The dv/dt rating is based on a source impedance of 50 ohms.
3. Triac may lose blocking capability during surge conditions.
4. With proper MOV installed, relay is protected against voltage transients such as those defined in IEEE STD 472-1974.
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FEATURES

“9™ TELE

DYNE RELAYS

SOLID STATE DC RELAY

OPTICALLY ISOLATED

2 & 5 AMP/50 VDC
(ACOR DC INPUT CONTROL)

SERIES

ELECTRICAL SPECIFICATIONS
(25°c UNLESS mnmvnse SPECIFIED)

® TTL compatible inputs & ; comv'm.mn  MIN. | TYP. MAX.| UNITS | REF.
* Optional controlled rise & fall times i 30°C to +m°c3' 3 32 | vDC
] o
. 'T’::rl;\:n:‘liomions Screws, quick disconnects, or § "":"',E'-'c".‘:":'.%‘!c, 5.5 | mADC | Fig. 3
TV e : & | Input Current at 32 :
g (-30°Cto +80°C) 35 42 | mADC | Fig. 3
g | Tumn-On Voltage 3 vDC
Turn-0ff Voltage
(~30°C to +80°C) 0.8 | vbC
ntrol
co( mgmwc')' 90 250 | VAC
E Input Current at Max. mA
2 | Control Vottage 25 | RMS |Fig.3
= | Turn-On Vi
s "f"wﬁc:ﬂm) 90 VAC
DESCRIPTION S T"["':!""g:omwn) 20 | VAC |Note4
< & s e
Control V
These optically coupled DC SSRs are rated at 2 and 5 amps, Frqm':nlc.y" 47 70 | Hz
respectively, at 50 VDC, and are available with either TTL com- e Gt s W s
patible DC inputs or AC line voltage inputs. Optional controlled [Ty T Y T 51T
output rise and fall times provide the following added ad- Dielectric Strength (|..p..u.,o.,?m 1500 VRMS
- = e BE
z everse Voltage n
a) limit in-rush currents for capacitive and lamp loads (oc
b) limit turn-off transients with inductive loads OUTPUT (LOAD) SPECIFICATIONS MIN. | TYP.  MAX. UNITS  REF.
c¢) minimize EMI and switching transients Output Current 603-1,-11,-21 2_|AMPS | Lo
The adaptive package design offers a choice of screw or quick Rating (Resistive) | 603-2.-12,-22 5 |AMPS |1&2
disconnect terminals for chassis, panel, or heat sink mounting, b o z i
or solder pins for direct mounting on PC boards N i . TP
P g C Surge Current (% of Rating) Fig. 4
Turn On Time Delay |603-1,-2 15 25 | usec.
(Td(om))
- 5Vin / 50Viead 603-21,-22 25 100 | usec.
& | Rise Time (Tr) 603-1,-2 50 | 75 | usec.
S | 5Vin/50Viss |603-21,-22 | 0.5 1 2 | Msec.
S | Turn Off Time Delay |603-1,-2 100 | psec.
; ?ES‘;'?%W...M 603-21,-22 1 2 | Msec Ftisg ‘75
o £ gt . 3
= | "Fall Time (T1) 603-1.-2 100 | 200 | psec.
PART NUMBERING (See Note 1) SVi/S0Vis (6032122 | 65 | 100 | 145 [usec./
G b o Turn-On Time
| Ogmwnum g “ (&E)\E:o"l?‘?hd) + risetime (Tr)) 15 | 25 | Msec.
=8
1 ’ 2 | Turn-0ff Time
INPUT * GONTRPLLED RISE "s (t‘l'::mgo(nnmmmmn 15 | 25 | Msec.
sg'g:glé \%JJ'-PAIQ‘E R Output Luluq,c(:umnt [ 603-1,-11, 4 10 |mADC
RANGE | RATING = 2AMP | 5AMP| 2AMP | 5AMP o §03-2,12, -22 6 | 15 |mADC
F32V0C | oo 603-1 | 603-2 | 603-21 | 603-22 Pttt Suipiiioe Fosw ) 13 ‘"’c““"
Power Switch J Temperat 150 | °
90-250 VAC 603-11 | 603-12 (T May o e
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SERIES 603

CHARACTERISTIC CURVES RESPONSE CURVES
2 [ [ [7 S | s MOLNTED b ENI 3JC/W er =9.4°C "ZW § -
—Lf S = 20.1°C/ 5 | . (NOT | LY VOLTAGE MIN
OUNTED ON 1)3°C/W ‘
| THEAT §INK (NOTE 2) ‘ +7 N E ‘ ‘ CONTROL VOLTAGE T ngggrmu
2 - ‘
|
Ibs —t | i LS B S
AMPS [ N w
| 1 | } | ) FIGURE 5
11—t —1- + 4 i\ I
UNMOUNTED UNMOUNTED
0,4 =|36.1°C/W) ‘ (644 F 18.61C/W)
5 M\ ‘
, ‘
0 | J 0 l
0 10 20 30 40 5 60 70 80 0 10 20 30 40 50 60 70 80 iyl fo—  —eltagf—
AMBIENT TEMPERATURE. °C AMBIENT TEMPERATURE. °C —_——
FIGURE 1 - 603-1/603-21 DC RELAY DERATING CURVE FIGURE 2 - 603-2/603-22 DC RELAY DERATING CURVE RESPONSE:
603-1 and
5032 LOAD VOLTAGE
/T - ——— CTTTIT T T T T
[ T T‘M | : \T ‘ {f T‘T (1] 10% —
30 —— — — - T ] [o-n
400%
== Syl | FIGURE 6
=
E 20 |— | cisll 300%
& DC|CONTROL
BRI = — . .
5 AC CONTROL 200% o] —  —elTerrfe—
= 10— =+ e T
| RESPONSE:
100% | il w:l;l z;" SLOPE sec/VOLT
5 = i —f | 1 | i | boserd LOAD VOLTAGE
0| S | ] [So_ ] ;_AunMJULLﬂ J_LLLLMLLL LL 11 i -
0 40 80 120 160 200 240 AC 01 1 1 10 100 1000 T [0 . _qT\
D20 ’: 0 25 N 0 SURGE DURATION (MS) NON REPETITIVE .
CONTROCVOLTAGE (VOLTS) FIGURE 4 - MAXIMUM ALLOWABLE OVERLOADING AS
FIGURE 3 - INPUT CURRENT VS. CONTROL VOLTAGE N OF AGE
(TYPICAL) ALL UNITS AEONCTION OF SUSFLY NOLTAR FIGURE 7
MECHANICAL SPECIFICATIONS WIRING DIAGRAM
1.00
|- (25.40) —] e
22 BG)-—J r— x t.. 60 ..1 I—
.60 ] 1375 (9.52) MIN.
110 (2.79) DIA.
A [raat A h ANTI-ROTATION BOSS {15.24)
3 4 ON VERTICAL CENTERLINE (3 i
aa 5 e
N\ 750 W_
TO ] i
1.500 L
(22810)_—_/\& #6 SCREW (38.10) =
2.00
&g L+ S J_
I ) ¥ | S
U 2, .032(.81) DIA. PINS 1 o
(4 PLACES) 2 : = i > i
TERM. SCREW SCREW TERMINAL VERSION PC BOARD VERSION o ° JL @) o)| [Lo0] s
#6 BINDER HD £ C J
(4 PACES) FIGURE 8 250,6.35) auick Disconnecr  FIGURE 9 z P ===
: TERMINAL (4 PLACES) T g §C 1 @ -

* Ambient Temperature Range: MAX = = =
-30°C to + 80°C Operating Q I -
-30°C to + 80°C Storage L

* Weight: 3 0z. max. -

* Case Material: Aluminum, black anodized

jal: i Input and output polarity must be observed.

* Header Material: Pheno"c’ black “638(23'%) 'lnguctive Ioadps must beydiode suppressed.

* Epoxy Encapsulated 1.740(44.20)

* Shock: 300g.

* Vibration: 30g, 50-500 Hz.

TOLERANCES [

XX #.01(.25); . XXX +.005 (.

(A% el le) QUICK DISCONNECT VERSION

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) FIGURE 10

NOTES:

1. Basic part number provides for screw terminals only (Fig. 8). For PC Board pins add suffix ‘P'" to part number (Fig. 9) for quick

disconnect terminals, add suffix *‘Q""

(Fig. 10). Example: 603-2P.

2. Relays mounted with silicone grease on heat sink such as Astrodyne, Inc., type 2158-0400-A-00B-(for 1.3°C/W).
3. Maximum continuous duty repetition rate for both 603-21 & 603-22 at full load current is one cycle/second.

80



“¥™ TELEDYNE RELAYS

HIGH VOLTAGE
SOLID STATE DC RELAY

TRANSFORMER ISOLATED
5 AMP
FEATURES ; : ELECTRICAL SPECIFICATIONS
* High output voltage rating (250 VDC) =t (25°C UNLESS OTHERWISE SPECIFIED)
e Logic compatible DC input range i
* Low off-state leakage INPUT (CONTROL) SPECIFICATIONS | MIN. TYP.MAX. UNITS |REF.
* Terminal options: Screws, quick disconnects, or ~ Control Voltage Range | 603-3 4 10 Note 3
PC Board solder pins S (-20°Cto +100°C) | 6034 | 10 o Wl i
Input Current at 5V 603-3 10| 15 | mADC (Fig.2
(-20°C to +100°C)
Input Current at 28V 603-4 22| 35 | mADC [Fig.2
(-20°C to +100°C)
Turn-On 603-3 4
Voltage 603-4 10 b
| Turn-0ff Voltage 0.4 vDC
| (-20°Cto +100°C)
[ Isollatio:l tglréput toOOutput, " 10° OHMS
‘ npu ase, Output to Case)
DESCRIPTION Capacitance (Input to Output) 15 pf
These DC SSRs were designed specifically for high voltage loads Dielectric Strength (Input to Output, | 1500 VRMS
up to 5A/250 VDC. They utilize the Teledyne transformer coupled Input to Case, Output to Case)
643-2 as a driver/isolator to provide high input/output isolation OUTPUT (LOAD) SPECIFICATIONS  MIN. TYP. MAX. | UNITS REF.
and low off-state leakage. The adaptive package design offers Output Current at Rating (Resistive) 5 | AMPS [Fig.1
a choice of screw or quick disconnect terminals for chassis, Load Voltage Rating 3 250 | VDC
panel, or heat sink mounting, or solder pins for direct mounting Voltage Drop at Max. Current 1.8/ 2 | vbC
on PC boards. Turn-On Time Delay (T d(on)) 10| 30 | psec
@ 10V input, 1 amp/250V load
Rise Time (Tr) 5110 usec |Fig.3
@ 10V input, 1 amp/250V load nd 4
~ Turn-Off Time Delay (T g(ofn) 100| 200 | psec
@ 10V input, 1 amp/250V load
Fall Time (T1) 25| 50 | msec
@ 10V input, 1 amp/250V load
Output Leakage Current | 25°C 20 | pADC
PART NUMBERING (@ 250V) T00°C 02 1 | mADC
o 4 ; Power Dissipation Factor (D) 2 | W/AMP
. : ; WTNT : - 5
PART mm CONTROL WI.TAGE OUTPUT (WB) Pm(u.'g.lr 's‘:l)i(tc)h Junction Temperature 175
NUMBERS | VOLTAGE RANGE = RATING |CURRENT RATING : -
: Th:ng-almglst?nce, Junction 9.7 "
603-3 4-10VDC ootk Fig.1
250 VD Thermal Resistance, Juncti 26.9 | WATT
034 | 1032v0C 3 Ammt o
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SERIES 603

CHARACTERISTIC CURVES

e e M
‘ | MOUNTED ON 1.3°C/W HEAT SINK

2 ——+

LOAD CURRENT (AMPS)
w

||

0

30 |

n n
o 13

INPUT CURRENT (MADC)
&

UNMOUNTED
_ en= %6,9°C/\{V

|

|

0 10 20 30

|

40 50 60 70

|
t

!
|

AMBIENT TEMPERATURE (°C)

FIGURE 1 —AMP VS. AMBIENT TEMPERATURE

6Js = 9.7°C/W (NOTE 2) 7

80 90 100

603-4

RESPONSE CURVES
TURN O
VOLTAGE MIN
TURN OFF
VOLTAGE MAX
CONTROL VOLTAGE
FIGURE 3

Td gy —o f+—— —{Tdgpr fo—

0%
LOAD VOLTAGE
10% x
— T L— T

* Ambient Temperatyre Range:
-20°Cto +100°C Operating
-30°Cto +100°C Storage
* Weight: 3 0z. max.
e Case Material: Aluminum . black anodized
* Header Material: Phenolic. black
® Epoxy Encapsulated

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

TOLERANCES
XX £.01(.25); XXX +.005 (.13)

250 (6.35) QUICK DISCONNECT
TERMINAL (4 PLACES)

pe- 60

1 2
250(6.35) TYP L‘I

1.25(31.75)
MAX

-
-

1 680(4267)
1.740(44.20)

031 (.79)

QUICK DISCONNECT TERMINAL VERSION

FIGURE 7

E

10
; \ FIGURE 4
e ;, I
0 5 10 15 20 25 30 35
INPUT VOLTAGE (VDC)
FIGURE 2 —TYPICAL INPUT CURRENT VS. INPUT VOLTAGE
MECHANICAL SPECIFICATIONS WIRING DIAGRAM
I" 0. 223 I" 04,02 l—- 60 —-| 375 (9.52) MIN
Moy [T T8 sl
— ANTI R I
g 3 ON VERTICAL CENTER LINE N

A -
\Q 750

T L-MIG. HOLE 119.05

87 __/dé 10 ACCEPT E L
22.10) ——\ )~ 46 screw 3810) -
@ HS|s
B
l 1 2 032 (81) DIA_ PINS ” i as &
(4 PLACES g 1 J L 3 [ o | oo
2 oA
::'gfmfg:% SCREW TERMINAL VERSION PC BOARD VERSION g 8? (o) ou_c
SCREW = N
(4 PLACES) FIGURE 5 FIGURE € g P \“/\@4

Input and output polarity must be
observed® Inductive loads must be
diode suppressed.

NOTES:

1. Basic part pumDer provides for screw terminals only (Figure 5). For PC board pins add suffix *'P'" to part

number (Figure 6). For quick disconnect terminals. add suffix **Q"" (Figure 7).
2. Relays mounted with silicon grease on heat sink such as Astrodyne. Inc. Type 2518-0400-A00B-(for 1.3°C/W).
3. Rise and fall times of input signal must be < 10uS. or damage may result.
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“/™ TELEDYNE RELAYS S;:';s

HIGH CURRENT
SOLID STATE DC RELAY

TRANSFORMER ISOLATED
20 AMP
FEATURES ELECTRICAL SPECIFICATIONS
* High and low level logic compatible input (25°C UNLESS OTHERWISE SPECIFIED)
* Transformer isolated for low off-state leakage ;
: i ) INPUT (CONTROL) SPECIFICA . TYP. MAX. 2
:an:‘lmmmm:dlmz:m M:;:;m ConQIoI(\'I:onltage na)nge m"t ":" 10 u\.l.[')':’:s -
Multi-purpose terminals - screw and quick disconnects (-20°C to +80°C) 2] 10 32
Input Current at: 5VDC -1 10| 15 | mADC |[Fig.1
(-20°C to +80°C) | 32 VDC -2 22| 35 mADC |Fig. 1
Turn-On 613-1 4
| Voltage 6132 | 10| e
Turn-0ff Voltage 4 vDC
(-20°C to +80°C)
Isolation (Input to Output, 10° OHMS
DESCRIPTION Input to Case, Output to Case)
iel h VAC(RMS
The 613 Series high current DC solid state relays are designed s 1:&?&%&%&:&‘ :ot?:g::fm' e 6t§ Hz )
for switching DC loads up to 20 amps at 50°C and below, Capacitance 15 pf
derating to 10 amps at 100°C (when mounted on a 1°C/Wat (aput & Ouipwt)
heat sink or equivalent heat sinking panel or chassis). The OUTPUT (LOAD) SPECIFICATIONS  MIN. TYP. MAX. UNITS  REF.
internal circuit consists of a transformer isolated 643 Series Load Voltage Range 3 50 | VDC
Serendip® driving an output power transistor, thus providing Output Current Rating (Resistive) 20 | AMPS | See
1500 VRMS of input/output isolation and low offstate leakage. ok Ak
Voltage Drop at Max. Current o 17154 VvDC
Turn-0n Time Delay
(Td(on)) 40| 200 | usec
: 10Vin /50Vi0ad, R = 12 Q
Rise Time (Tr) =115 usec |Fig.3
10Vin /50Vicad, R, = 12 Q
Turn-0ff Time Delay
(Td(off)) 10| 50 | psec
10Vin /50Vioad, R, = 12 Q
Fal:;‘:lma /(;’ll))v . s 25| 100 | usec
in load, R = SES———
PART NUMBERING Output Leakage Current 5 | mADC
— : (at 50V, 25°C)

INPUT OUTPUT 'OUTPUT LOAD RATING Power Switch Junction B | o
CONTROL VOLTAGE & PART NUMBERING Temperaturel;T_, Max.) = 150 ¥
VOLTAGE RATING Thermal Resistance i

RANGE o ‘ 20 AMP .(llumlztlgn toe:;le)at Sink (8,s) 1.5 | °C/WATT

ncludes S¢g
4-10V0e S0 VDC 0131 Thermal Resistance 6.5 | C/WATT
10-32 VDC 50 VDC 613-2 | Junction to Ambient (© 55) A () .

PATENT #3,691,426
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SERIES 613

CHARACTERISTIC CURVES

30

)
3

20

INPUT CURRENT (MADC)

0 | | | <. J
0 5 10 15 20 25 30 35
INPUT VOLTAGE (VDC)
FIGURE 1 —TYPICAL INPUT CURRENT VS. INPUT VOLTAGE
30 T T = = !
.‘ | | :
25 '**4—’>* SE===r = | =T
2 20 ‘ - S i
= 1
< [ [
= |
D 15— ONJ1.0°C/W HEAT SINK =
& | (SEENOTE 1)/
= | | |
9( 10 T —
S [ [
IS
[
0 10 20 3 40 50 60 70 80 90 100 110

AMBIENT TEMPERATURE (°C)
FIGURE 2 —LOAD CURRENT VS. AMBIENT TEMPERATURE

RESPONSE CURVES

||~ CONTROL VOLTAGE
— {
| |
———-]Tdon lb—— ——'[ TgOFF  jea—
0 e
| : LOAD VOLTAGE
i - 10% —|
——1 T f— — Ty
FIGURE 3

MECHANICAL SPECIFICATIONS

187
(47.50mm)

CLEARANCE HOLES .170 (4.32mm
FOR #8 FILLISTER HEAD SCREW (2 PLACES)

*.
(44 45mm) ‘

(22. 86mm)

P

35 (B 89mm)

l‘l 72 (43.69mm)
— 2.24 (56.90mm)
- 2.80 (71.12mm)

6-32 BINDER HEAD
SCREW (2 PLACES)

==

QUICK DISCONNECT TERMINAL
.032 (.81mm) x .250 (6.35mm)
(4 PLACES)

8-32 BINDER HEAD
SCREW (2 PLACES)

\ 1.0 (25.4mm) REF.

T -
! § :
1 T

1 |

|

MOUNTING HOLE

(63.50mm)

20 i
(30.48mm) ;
A L]
7 (1.78mm) \
L— 250 A———j ALUMINUM

BASE PLATE e Ambient Temperature Range:

-20°C to + 100°C Operating

A0 (13 mm)=—= e ~40°C to +100°C Storage

TEMPERATURE ¢ Weight: 4 0z. Max.

MEASUREMENT —~—_| * Case Material: Plastic,

POINT ~\_ Rated Self-Extinguishing

7™  Base Plate Material: Aluminum
m® TN @ iB « Case Color: Aqua
DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
NOTES:

1. Relays mounted on heat sink such as Astrodyne, Inc. Type 2518-0500-A00B.
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| SOURCE

WIRING DIAGRAM

DC CONTROL

Input and output polarity must be observed.

*|nductive loads must be diode suppressed.
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/T TELEDYNE RELAYS S;;';S

SOLID STATE DC RELAY

OPTICALLY ISOLATED
3 AMP
FEATURES ' ELECTRICAL SPECIFICATIONS
* Low profile package for PC Board mounting (25°C UNLESS OTHERWISE SPECIFIED)
e e INPUT SPECIFICATIONS MIN. TYP. MAX. UNITS = NOTES
Input Voltage Range | 675-22 | 4 10 VDC  [See Note 2
675-23 | 10 32
DESCRIPTION Input Current @ 5VIN 4| 7 | mapc
This DC SSR is designed expressly for PC board applications @ 28ViN 10} 12
where low profile height is required due to close board spacing. Dii'ﬁ‘ctﬂftﬁtézl:gm) 1500 VABCSILI\QS)
Optical coupling provides 1500 VRMS input/output isolation, : Capac"mnce : m';m T e
and a choice of two DC input ranges offers compatibility with :ﬁum-on Vilage R } -
low and high level logic systems. Output rating is 3A/50 VPC =555 | 70
up to 50°C ambient temperature, derating to 2A/50 VDC at 70°C Turn-0ff Voltage (Both Types) ="
OUTPUT SPECIFICATIONS MIN. TYP. MAX. UNITS | NOTES
Output Current Rating 3 | AMPSDC |See Fig. 2
=S e And Note 1
Load Voltage Rating 4 55 VvDC
PART NUMBERING Voltage Drop (at 2Amps) | | | 2 | VDC
0ff-State Leakage Current 10 [ mADC
INPUT CONTROL PART OUTPUT at 55VDC
VOLTAGE RANGE NUMBER VOLTAGE RATING Turn-On Time 500| WSEC |See Note 3
4-10VDC 675-22 55VDC Turn-0ff Time 2.5| mSEC |SeeNote 3
10-32VDC 675-23 Power Dissipation 1.5 |watts/amp

PATENT #3,691,426
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SERIES 675-DC

CHARACTERISTIC CURVES
] s R E— "T““T (‘* -
| |
25 [— ! =
_ 3
o w
o | a
00—t . -
: 1
= -
z o
& 5
3 3
= 1 2
g S
= 1
| |
w \
3 ‘ | . . 1 J o I L 1 |
0 5 10 15 20 25 30 35 0 10 20 30 40 50 60 70 80 90 100
INPUT VOLTAGE (VDC) AMBIENT TEMP. (°C)
FIGURE 1— TYPICAL INPUT CURRENT VS. INPUT VOLTAGE FIGURE 2 — MAXIMUM LOAD CURRENT VS. AMBIENT TEMPERATURE
MECHANICAL SPECIFICATIONS WIRING DIAGRAM
1255
|‘_ (31.88) —‘1
2,005
(5093)
=5 ==
: See Note 1 :
I
i I
| I
032 (81) ROUND
SOLDER PINS '"‘(?_',“‘;"' 532"7“0’)‘ w oo ] 3 4 "
_L t S —O
f 3 4-55
50 MIN. (12.70) = voe
2
225(5.72) 800 = —0 =
T ™ (2032 __— SPHER. RAD. 4 PLACES g = 2 4 |—
) 1
L
- g
? 1
1400
(35.56)
170
43.18)
] 3
300762) I =
cowizs |0 N -
* 143 (3.
125(’318) ‘_l l__ 1.000 032 (.81) nmf £.010(125)
1.010(.25) (25.40) spLaces e

* Ambient Temperature Range:
0°C to 70°C Operating
-30°C to 70°C Storage

* Weight: 50 Grms.

* Case Material: High temperature plastic (UL
recognized, 94V0). epoxy encapsulated.

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
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NOTES:

1. Inductive loads must be diode suppressed.

2. Reverse polarity input protection is provided up to 10VDC max.
3. Includes delay time.
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“/™ TELEDYNE RELAYS

SOLID STATEAC & DC
170 CONVERTER MODULES
OPTICALLY ISOLATED

FEATURES

« All solid state - optically isolated.

e AC output modules feature synchronous zero voltage
switching, and built-in snubber network.

e Qutput modules have built-in transient voltage
suppression.

* Logic terminals physically and electrically isolated
from AC line terminals.

© LED status indicators for monitoring and
troubleshooting.

* High noise immunity - can withstand severe industrial
environments without misfiring.

PART NUMBERING

INPUT OUTPUT MAX
P/N MODULE VOLTAGE VOLTAGE
TYPE RANGE RATINGS
673-1 A -
3 C 95-132VAC 18VDC
673-11 INPUT 187-250VAC
73-
673-6 AC 4-30VDC 132VAC
673-6H OUTPUT 250VAC
673-21 0C 10-55VDC
673-31 INPUT 95-132vDC 18VDC
673-41 187-250VDC
673-22 DC 4-10VDC 55VDC
673-23 OUTPUT 10-32VDC

AC Modules are Color Coded Red
DC Modules are Color Coded Blue
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DESCRIPTION

The Teledyne 673 Series Solid State 1/0 Converter modules are
designed expressly for application in programmable controllers,
machine tool controls, computerized process controllers, etc.
Solid state technology is combined with a unique packaging
concept to provide reliable, noise-free 1/0 interface switching
circuits between the computer and the loads and sensing
switches of the process being controlled.

Each module contains a LED indicator to facilitate fault location
and quick surveillance of individual circuit status. Electrical
isolation between logic and the power lines is accomplished
by means of optical isolators. Noise suppression and signal
conditioning circuits provide a high level of noise immunity
against the harsh industrial environments in which devices
must operate.

Output modules are functionally equivalent to conventional four-
terminal SSRs, with AC and DC load current ratings of 3-4 amps
maximum (at room temperature). sufficient for most standard
solenoids. motor starters, etc. AC output modules incorporate
MOVs and DC modules include zeners across their output
terminals for transient voltage protection.

Input modules provide the reverse switching function of output
modules. They convert the high voltage AC and DC control
signals coming from pressure, flow. limit switches. etc . to
“‘clean’" low level logic signals for computer input.

673 Series modules feature barriered power terminals (combi-
nation screw/quick disconnect) for service wiring hook-up.
eliminating the need for external power line terminal strips.
When panel mounted in rows, the barriered power terminals in
effect become an internal terminal strip for service wiring and
provide for maximum physical isolation of power lines from logic
circuits. Custom 19'" mounting panels which accept up to 16
170 modules are available.

Typical applications include: microprocessor control systems.
programmable controllers. machine tool controls and process
control systems.



ELECTRICAL CHARACTERISTICS
(25°C UNLESS OTHERWISE SPECIFIED)

ELECTRICAL CHARACTERISTICS
(25°C UNLESS OTHERWISE SPECIFIED)

"'t":“; ;2‘; S 2;2: 1 19357 ;;g ;Zi VAC(RMS) Input Voltage 673-6,-6H_4 32| VDC |See Note 4
=i e ¥ Input @ 5VDC 10
mADC | See Fig. 1
lnput Current @120VIN 6175 mA(RMS) Current @32VDC 18
Ll 3, Dislectric — VAC(RMS)
Dielectric Strength 1500 VAC(RMS) (Input to mﬂl 60 Hz
(Input to Output) 60 Hz w “m“ W) 15 pf
Capacitance (Input to Output) 10| pf Turn-On Voltage | 673-6,-6H 4 vDC
Input Current which will not 1.0
cause relay o turn on mA(RMS)| See Note 2 Turn-Off Voltage (Both Types) 1| voc
y L 19 Vac(rms
Turn-0ff Voltage AT 251 (RMS) s ot ; (AR':QPSS)
Input Transient Voltage
Immunity (m..°.'."<"1 ms) 600 V(PEAK) Lead VeRage s SRR 132}1 ac(RMS)
Rating 673-6H | 20 250
673-1 5 21 Frequency Range 47 70 Hz
Turn-On Time (60 Hz) =~ 30| MSEC |SeeNde3 Surge Current Rating (16mS) 80 | AMPS |SeeFig.3
w3 | 5 51 Off State dv/dt 100 | 200 V/uSEC
Turn-0ff Time (60 Hz) o731 3 0 mSEC | See Note 3 Peak Transient 673-6 =500 VIPEAK) |See Note 8
Output Transistor Voltage 673-6H 650
Breakdown Voltage 18 | VDC |SeeNote6 Voltage across Load at Turn-On +12 V(PEAK)
Output Current (1V sat) ) 16 | mA Output Voltage Drop 2 |VAC(RMS)
SO L 12vec 100 uA |SeeNotes SRR — o noVAS 8 mAGrMS)
(1nput O31) Current (60 Hz) | @230VAC 13
Output Voltage Drop
Logic Supply Voltage 45 6 | VDC |SeeNote9 urn-0ft =TH =
(L:‘gé% ggw Corrent o - Power Dissipation ax. .5 | watts/amp

SERIES 673
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SERIES 673

ELECTRICAL CHARACTERISTICS
(25°C UNLESS OTHERWISE SPECIFIED)

673-21 10 55

::::’vomg’ 673-31 95 | 120/ 132 | VDC
673-41 187 230| 250
673-51 15 55 VAC
Topit @ 55VDC | 673-21 20| 25
P @120VDC | 673-31 6 | 75| mADC
@230VDC | 673-41 3 4
@ 55VAC | 673-51 25 mA
Dielectric Strength 1500 VAC(RMS
(Input to Output) 60 Hz
Capacitance (Input to Output) 10 pf
Input Current which| 673-21 14
will not cause relay | 673-31 1.0 mA | See Note 2
toturnon 673-41 1.0
673-51 1.4
673-21 3.5
Turn-0ff Voltage | 673-31 10 vDC
673-41 25
673-51 3.5
Input Transient 673-21,51 +55
Voltage Immunity | 673-31 +600( VDC

(Duration <1 mS§)

673-41

0.5

673-21

5.0
Turn-0n Time 673-31 2.5 25 | mSEC |SeeNote3
673-41 2.5 25
673-51 6
673-21 0.5 5.0
Turn-0ff Time 673-31 2.5 25 | mSEC |SeeNote3
673-41 2.5 25
673-51 5
Output Transistor
Breakdown Voltage 18 | vbC |SeeNote6
Output Current (1V(sat) ) 16 mA
Output Leakage at 12VDC
(Input Off) 100 uA See Note 6
Output Voltage Drop
(attg mA Load) 041 vbC
Logic Supply Voltage 4.5 6 VDC |See Note 9
Logic Supply Current @ 6VDC 17 mA

ELECTRICAL CHARACTERISTICS
(25°C UNLESS OTHERWISE SPECIFIED)
Input Line 73-22,-42| 4 10 VDC  |See Note 4
Voltage 673-23 10 32
@ 5VDC | 673-22 15| 16 :
nput (& VDE T 67342 8 2] ™0OC [Seefio.!
Current, @28VDC | 673-23 21225
Dielectric Strength VAC(RMS)
(Input to Output) 400 60 Hz
Capacitance (Input to Output) 10 pf
Turn-On -22, -
ur 1673-22,-42 | 4 o
Voltage 673-23 10
Turn-0ff Voltage 673-22, -23 1 vDC
673-42 0.5
-29 - Fig. 2
Load Current Rating 673-22:-23 4 | amps pc | See Fia.
67342 and Note 1
673-22,-23| 4 55
Load Voltage Ratin : VDC
' ¢ 673-42 4 250
~ Voltage Drop
(at Max. Load Current) 1.5| vbC
" 0ff State Leakage Curren
at 55VDC -22, - 10| mADC
at 250 vDC 673-42 1.0
Turn-On Time 673-22, -23 500 | wSEC |SeeNote 5
673-42 10 | wSEC
Turn-0ff Time 673-22, -23 2.5| mSEC |SeeNote5
673-42 uSEC
Power Dissipation 1.5 |watts/amp
NOTES:
1. Zener diode is built-in to clip transient voltages in excess of maximum ratings.
2. Relates to allowable open circuit leakage current in limit switches, drivers, etc.
3. The logic output transistor will not bounce during input turn-on or turn-off and

~N o O s

O ™

during steady state conditions (on or off) will maintain a constant logic state.
Reverse polarity input protection is provided up to 10VDC max.

. Includes delay time.
. Open collector output.
. Nominimum power factor for inductive loads as long as surge rating is not exceeded.

Thedv/dt rating is based on a source impedance of 50 ohms.
Internal MOV. clips transient voltages at 400 volts for 673-4, -6 and 600 volts for 673-6H.

. For673-1,-11, -21, -31 and -41 with VCC supplied from 12VDC source, use circuit below:
. Inner scale applies to resistive current 673-22, -23, -42. Quter scale applies to

constant current 673-6 & 674.

+ O - VAAVAS
35092 i
svDC. 12W
NOM!. 5.6V

? 12vDC

O



CHARACTERISTIC CURVES
60 12
& N
. 50 10 22
b ——— @ .
& / 67368 -6H | g5 z N
S‘ 40 8 EE ;E, |
- o
& 673-22, -4 &= = \ o 6734, -8H
. 3 LI & ~NCT
w - =
s / / z = 67322, -23 —
5 g 4 = < \
§ ot / l /, g =i
2 673-23
/
e . T i S sl 10 20 30 40 50 60 70 80 90

80

60

40

20

PEAK SURGE CURRENT (AMPS)

0

INPUT VOLTAGE (VDC)
RESISTIVE 673-22, -23, -42

FIGURE 1 - TYPICAL INPUT CURRENT VS. INPUT VOLTAGE

SERIES 673

AMBIENT TEMP.

100
(°C)

FIGURE 2 ~ MAXIMUM LOAD CURRENT VS. AMBIENT TEMPERATURE

* Ambient Temperature Range:
0°C to + 80°C Operating
-30°C to + 80°C Storage

2) are based on 16 modules

\
N
™ Note: Temperature derating curves (Fig.
N : ks
N mounted on a panel at full load. Ambient temperature is measured 1" in
NS front of screw terminals in still air.
i \\N~-.
1 10 100 1000

SURGE CURRENT DURATION (MSEC) NON REPETITIVE

FIGURE 3 - PEAK SURGE CURRENT VS. DURATION (673-4, -4H, 673-5, -5H)

OUTLINE SPECIFICATIONS

16 Modules may bg mounted on Teledyne 671P-2 or 671P-4 Series
panels by means of adapter kit P/N 9-369 (see Series 671P

6-32 SCREW & CAPTIVE WASHER (2 PLACES)

mounting panel data for further information).

—{ | .23(5.84) b o
15 ;
7M
e re—.46(11.68) ™ (38.1) (13.46)" -—?24 3;::*
=12
.09(2.29) (3.05)
| v
TR S = — T
Y T 8 .
(20.6)
1
683 1-- ——L (25.91)
O R WA e
: 10.16 = _
(49.02) (a5 | (10.16) —T 3
I B ARy e
i ,
. i ‘l \_ 031 (.79) DIA.
scouulg’écr 1 ; N PIN (2 OR 3 PLACES)
T ] B .
- 1Y,
e o] 205 TABWiOTH BACK TAPER @8
Aon 1.12 ‘
(5:21) (2PLACES) 02 ol - ‘_(9?585)
/\’20 08 + .02 TYP.
TR (2.03)

MECHANICAL SPECIFICATIONS:
WEIGHT: 6 0z. max.

CASE MATERIAL: Glass-filled polycarbonate (rated self-extinguishing)
POWER LINE TERMINALS: #6 screws with non-rotating captive washers
capable of accepting two #14 AWG wires. Quick disconnects .205 x .032

LOGIC TERMINALS: .031"" Dia. pins

TOLERANCES
XX *.01(.25);

XXX *.005 (.13)

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
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™ TELEDYNE RELAYS s

673P

170 MODULE MOUNTING TRACK

PART NUMBERING

8 MODULE TRACK

673P-1E7 8 module track with edge board
contacts (Note 4)

673P-1M7 8 module track with flat ribbon cable
connector (Note 4)

673P-1E8 8 module track on 3.5 in. panel with
edge board contacts (Note 4)

673P-1M8 8 module track on 3.5 in. panel with flat
ribbon cable connector (Note 4)

16 MODULE TRACK

673P-1E0 16 module track with edge board contacts

673P-1M0 16 module track with flat ribbon
cable connector

673P-1D0 16 module track with ‘D"’ style
connector

673P-1E1 16 module track on 3.5 in. panel with
edge board contacts

673P-1M1 16 module track on 3.5 in. panel with
flat ribbon cable connector

673P-1D1 16 module track on 3.5 in. panel with
‘D'’ style connector

J

UL

Custom designed mounting tracks for Teledyne 673 Series Solid State |/0 Converter modules are 32 MODULE TRACK )
available to accept 8 or 16 modules. Tracks provide snap-in feature for modules, eliminating need Rl e
for mounting screws. Tracks contain integral interconnect wiring to a variety of connectors for 673P-1M2 Dual 16 module tracks on 5.25 in. panel
interface with logic circuitry. Tracks are also available affixed to panels for mounting in standard o ‘gl'}; ‘1"é°r::3:|:‘t’f;gk°s°::?‘;;n "
19"" racks in single or double row versions, accommodating up to 32 modules. with two **D"’ style connectors P
EDGE BOARD STYLE CONNECTOR FLAT RIBBON CABLE STYLE CONNECTOR D" STYLE CONNECTOR
W|R|NG DlAGRAM DATALINETS | H | NC )2 oATAUNETT [ 1)
DATALINE14 | D N/C |1 DATALINE13 | 2
DATALINE13 | E DATALINETS | 7 DATALINETS | 3
DATALINE12 | F DATALINE14 113 DATALINE 9 | 4
DATALINE1T | 5 DATALINE13 |11 5
DATA LINE 10 6 DATA LINE 12 9 N/C 5
DATALINE 9 4 DATA LINE 11 12 7
DATALINE 8 | 7 | MATING CONNECTOR ::;: t::: ‘g :2 MATING CONNECTOR 8| MATING CONNECTOR
:I:t::: ; : EXAMPLE: oatane s | 8| EXAMPLE: S‘G‘;‘;LA“S“E’“: |: EXAMPLE:
oataune s | c| T Part #4411131-10 DATALINE 7 | 3| 3M Part #3428-2302 DAALiRE o le AMP Part #HDP-20 205737-2
DATALIE 4  J or equivalent gﬂ:t::g ol equivalent DATALINE 2 | 12| OF equivalent
DATALINE 2 | 8 OATACNE ¢ | 5 DATALIET: |16
DATALINE 1 | 2 DATALINE 3 |16 DATALINE 14 |15
DATALINE 0 | 9 DATALINE 2 | 6 DATALINE10 | 16
SIGNAL RETURN | A DATALINE 1 |18 DATALINE 8 | 17
INPUT VOLTAGE | _1 DATALINE 0 | 4 18
Ty SIGNAL RETURN | 19 N/C 19
INPUT VOLTAGE ﬂ 20
I T T n INPUT VOLTAGE | 21
| 1 DATALINE 7 | 22
] ] DATALINE 5 | 23
| : lllm DATALINE 1 | 24
| 1/ _DATALINE DATALINE 3 | 25)
: :“‘E&(‘(':Tm : ALl i
| &lzs | U
| SHOWN |
|
| | LIN|
| DATA LINE
1 H Lal
| | INPUT VOLTAGE
P '

B G S NOTE: Components shown in broken lines are additional options available
S from factory and do not exist on standard parts.
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SERIES 673P

—

673P-1M0

1.555 |
(39.50)

385

428 355 1875 —=] l4-
(10.87) L SEE NOTE 2 476) L—-(s.sa)
‘39_50)'- TYP TYP
SEENOTE 4

I (9.78)

SEE N‘OTE 5

2.58 MAX. 1.704
(65.53)  (43.28)

bl

MECHANICAL SPECIFICATIONS

1

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)

673P-1E0

65
w—(%ﬁogg) > e
65 (12.70) ‘ 812
(16.38)—-‘ "‘ TYP ™ 5]} (20.62)
——|————SEEN0TE1 TYP 4
5 ESE
O

o
3@6: ©© 06 00 00 00 ©0 ©0 00 00 ©6 006 0

A : T SRR § ] y SR 3 2

Q0+ 0P+ QD+ O+ O 0 02000 0P <0 0+0,0.0,0. 0,90 P 0 0uf
co & w:go:"—y
(6.35)

375

17.16

(9.52)
375

S (435.86)

-I l‘—_mi%)

B O om0 o 10 1 L O i A sV s VA e M et Y s Y ey SO o O e

1.25
(31.75)
MAX.

673P-1D0 . ‘gﬂ'a:fo)
(See Note 6) ;
% L
(12.70)
673P-1E1
h 18.18 (461.77) y
673P-1M1

1.22
l"‘(so.ss)

673P-1D1
(See Note 6)

Wt

‘T /-SEE NOTE 3

3.50
895
(8890 (5573

3.00

428
(10.87)

S w6 S

B, 00,0: 0,0: - 00+ 0+ 00 000, 0: 000, 9.0,0.0,0. ©P:0 00,0

8, 00 00 00 0O 00 00 00 00 00 00 00 6O oo b
2 ® ° ° o o o ° ° ° o ° ° ° o

1 4

4 MOUNTING

FOR #10 SCREWS

I_Dmﬁr—\mmﬁﬁmr—\ﬁmmamm
T

SLOTS:

673P-1M2

673P-1D2
(See Note 6)

-19.00 (482.60) \—j

673P-1E2

428
(10.87)

428
(10.87)

i

5.5 )

AP A P R s
O}

B s S T e " s &

T 8 e () 0 B e PO o ) e S5 v WD e ) e 208 e U s Mt *

QQ@@oee@. @g@.@

90, 00 00 600 00 00 00 00 66 00 06 06

©® 00 00 00

NOTES:

19.00 (482 60)\

e 18.18 (461.77)

0@?@ Oo)

S S S S S - S " S—" e (3330
?e,ﬁf%@"%“”'@@@-%@-%@-@g@-%@-@g°°%?"%°°°@°~%°-° 0+© o"?%@'

475
(120.65)

. 16 equally spaced sockets, molded plastic material with AMP #380598-2 circuit board receptacles or equivalent (Pins 5 & 6 not used).
. These numbers do not appear on the track, but are shown for pin identification.
. Cover and back plate are black anodized aluminum. Springs, steel, black oxide finish.

. Pins 1 & 10 on side shown.

1

2

3

4. Contact factory for mechanical specifications and wiring diagram.
5

6

. “‘D"" connector mounted on rear of track or panel - contact factory for mechanical specifications.
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“p™ TELEDYNE RELAYS

MILITARY
SOLID STATE AC/DC RELAY

MO

+50 mA

DEL

M640-1W

ELECTRICAL SPECIFICATIONS
(-55°C T0 125°C UNLESS OTHERWISE SPECIFIED)

Noe2

(Input to Output)

" 'See Fig. 2

Control Voltage Range ' 4 7 VDC

Ilvut Current at 13| 22 | mADC |See Fig. 1

5V Control Voltage

Rated Turn On Voltage 5 VvDC

Rated Turn Off Voltage 1.0 | vDC

Dielectric Strength 1000 VAC(PP)
(Input to Output) 60 Hz

Insulation Resistance 10° Ohms |@500VDC
(Input to Output)

Capacitance 10 pf

Ouz%ggng%m - mA Peak |And Note 1
PART NUMBERING R UL e |
Output Voltage 0 +40 | VPeak | ACorDC
Output Voltage Drop 0.5| VDC
Offset Voltage 10 mV  |SeeFig.3,5
i 2 ‘ ar, B .‘ “‘On’’ Resistance (@25°C) 2.0/ 5.0 | Ohms | See Fig. 4
M640-1W M28750/5-001 +40 +50 Off State Leakage Current @40V 100 WA
Turn On Time (TDELAY + TRISE) 10 | uSEC
Turn Off Time (TDELAY + TFALL) 15 | wSEC | See Fig. 6
ENVIRONMENTAL SPECIFICATIONS Capacitance Across Output 71 10 pf
Insulation Resistance (Input to 10° @500VDC
Temperature (Ambient, -55°C to 125°C Output, Output to Case) Ohms
Opwating & Sernge) Dielectric Strength 1000 VAGIPP)
Vibration 20 g, 10 to 2000 Hz (Case to Output) 60 Hz
Shock 500, 11mSec. Overload (1% Duty Cycle) .01 | joues | SeeFig.8
Acceleration 1009 Power Dissipation 140 mw

SPECIFICATIONS SHOWN HEREIN SUBJECT TO CHANGE WITHOUT NOTICE.
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MODEL M640-1W

CHARACTERISTIC CURVES

FIGURE 8 - LOAD SUPPLY VOLTAGE VS.
ALLOWABLE SURGE DURATION
(CURRENT MUST NOT EXCEED 150% OF RATING)

FIGURE 7 - CONTACT NOISE VS.
FREQUENCY 100 Hz BANDWIDTH (TYPICAL)

_ \ 20—
z g g
: = = 8 —
= =
b i =
§ o< ~ Bit—
3 3 g
presg =3
5 = = 40— .
[ [ [ [ ‘ |
= 3 | \ [ | £ ) - |
10 L8 ol W8l | S e | - =T |
I — SRLL ' :
] T (S R I | J. 4L_
-0402002040508010024 0 1 23 4 6 7
INPUT VOLTAGE (VOLTS) AMBIENT TEMPERATURE (°C) CONTROL VOLTAGE (VOC)
FIGURE 1 - INPUT CURRENT VS. FIGURE 2 - OUTPUT CURRENT VS. INPUT CONTROL FIGURE 3 - OFFSET VOLTAGE VS.
INPUT VOLTAGE (TYPICAL) VOLTAGE AND AMBIENT TEMPERATUIIE INPUT CONTROL VOLTAGE (TYPICAL)
S gt 4 1 1 1 1 b 1 | _1.0] : 20
g | = g
z T . g °r i 1
£ < T
N o e = 3 2
S e e I B e e e B 4 B
$ 2 2
g 1F -~ i 1 5 - S 41—
= | | | | | |
S gl =1 I | | J L 1 | 1 i S 0l 1 1
0 10 20 30 40 50 60 70 80 90 40 20 0 20 40 60 80 100 120 100 1K 10K 100K
OUTPUT LOAD CURRENT (MA) AMBIENT TEMPERATURE (°C) LOAD RESISTANCE (OHMS)
FIGURE 4 - CONTACT ‘‘ON’’ RESISTANCE VS. FIGURE 5 - OFFSET VOLTAGE VS. FIGURE 6 - TURN OFF TIME VS.
OUTPUT LOAD CURRENT (TYPICAL) AMBIENT TEMPERATURE (TYPICAL) LOAD RESISTANCE (TYPICAL)
S e e e
w 10°F & 0
sk g ol
u;% 100 — s
8z | & 30
=~ 10 @
s 2 20—
5e S
S 10 r T — + > 10—
Ty I U I 7400 (.
10° 10+ 10* 10° 10* 10 10° 107 % 1 10
FREQUENCY Hz TIME (4SEC) SURGE DURATION

MECHANICAL SPECIFICATIONS

(9.40)
370 DIA. MAX. =
335 DIA. MAX,

) ——

r' (8.51

DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
.275 MAX.
(6.99)
}
.50 MIN
u ” (12.70)
017 DIA. )
(0.43) I] ¢ Weight: 5 grams (typical)

® Enclosure: TO-5 (4 pin)
* Seal: Hermetic

LN

032
(REF)
(0.81)
100 [ |
(2.54)
200
(5.08)

WIRING DIAGRAM

CONTROL

s AC OR + DC

SUPPLY

SCHEMATIC
(BOTTOM VIEW)

NOTES:

1. For any control voltage, the maximum steady state load current value shown in Figure 2 must not be exceeded.
Attempting to draw steady state currents in excess of these curves can cause permanent damage. (See Fig. 8).
2. Reversing polarity of input may cause permanent damage.
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v TELEDYNE RELAYS

MILITARY
SOLID STATE DC RELAYS

100 mA and 250 mA

ELECTRICAL SPECIFICATIONS
(-55°C T0 125°C UNLESS OTHERWISE SPECIFIED)
INPUT (CONTROL) SPECIFICATIONS MIN. TYP. UNITS = NOTES
Control Voltage Range 4 v/ VDC |See Fig. 2
and 3
Input Current at 5V Control Voltage 13| 22 |mADC |SeeFig. 1
Rated Turn On Voltage 5 VDC
Rated Turn Off Voltage 1.0 VDC
Dielectric Strength (Input to Output, | 1000 VAC(PP)
Input to Case 60 Hz
Insulation Resistance (Input to 10° Ohms |@500VDC
ngmm ﬂ!&é : : 0 i . : Output, Input to Case)
with an equivalent m,m ratio as hm as m B e 01 o
.M line mw dr!vets mﬁ !nep :mm and -35°Cto100°C | M643-1W | 0 250 | mA | SeeFig.2,3
~ general purpose DC switching where “relay’” isolation is -20°C10125°C | M643-2W | 0 100 | mA | AndNote2
required. Internal construction cmploys hybﬂd mlcmeifcuﬁ“ VRl pMoAIW J O] 1125 | mA fseeFig.2.3
~ techniques. % (= “20C 1o 125°C) |M643-2Ww | 0 50 | mA | AndNote2
Output Voltage M643-1W 0 50 VDC
M643-2W 0 250 VDC
PART NUMBERING Output Voltage Drop 0.5 vDC
0Off State
the Leakage at M643-1W| V=40 VDC 100
i e Max Load uA
~ TeledyneP/N = Military P/N -omm , Voltage 643-2W | V= 250VDC 200
Turn On Time (To + TR)|-1 10 LSEC
M643-1W M28750/6-001 40 250 -2 10
M643-2W | M28750/7-001 250 100 bl L AL ® o
=2 75 | uSEC | See Fig.7
Capacitance Across | M643-1W 10| 15 pf
ENVIRONMENTAL SPECIFICATIONS - o p L
1
Dielectric Strength (Input to Output, 1000 VAC(PP)
Temperature (Ambient, -55°C to 125°C Output to Case) 60 Hz
Operating & Storage) Maximum §urgc Through Output % of .
Vibration 209, 1010 2000 Hz 5mS$, 1% Duty Cycle 150 %uart:zgl See Fig. 5
Shock 50G, 11mSec. Power Dissipation M643-1W 260 W
Acceleration 1009 M643-2W 160
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SERIES M643

CHARACTERISTIC CURVES r e Ir]PUT
=250
= - 6VOC INPUT
30 1~ T
L i 5V0C INPUT !
= TED CURRENT L | 1 7V CILPUT N
25 +125%C (=] IO‘ — 100
z | e =100 L) B— = | :
) At B | .,:l// || avbc NpuT N = sl 1| |1, : i
z 1 3 50 2 = - — z |
& g //— SICET LA 1 E ‘I/ T 5VDC INPUT |
s // [ ‘ J Il | R I L 474 T T ]
= Y 6040 -20 0 20 40 60 80 100 120 140 //
2 10 5 4 e
g 7 AMBIENT TEMPERATURE (°C) = sV T 2
= A | FIGURE 2 - M643-1W OUTPUT CURRENT VS. S ol 81 1=
) 0 INPUT CONTROL VOLTAGE AND AMBIENT f 1
0 TEMPERATURE | |
g o s ) s 6 7 - 60 -40-20 0 20 40 60 80 100 120 140
INPUT VULTAGE (VOLTS) i AMBIENT TEMPERATURE (°C)
FIGURE 1 - INPUT CURRENT VS. 100 FIGURE 3 - M643-2W OUTPUT CURRENT VS.
INPUT VOLTAGE (TYPICAL) frry TO 1.5 MAX. CURRENT INPUT CONTROL VOLTAGE AND AMBIENT
wg RATING E TEMPERATURE
45 0\ Pl
5= ‘ | ‘
232 60 !
Sy 40 N 5
32 6. N L
= 20 4‘?‘2\ ~ ]
(e
i o0 MB43-1W /
s 0 4 2 8 4 5 & 7 8
2 SURGE CURRENT DURATION (SECONDS) 8
S5 10 (NON-REPETITIVE, > SEC. BETWEEN SURGES) 2 e = 1 |
aE FIGURE 5 - SUPPLY VOLTAGE VS. S
22 n SURGE CURRENT DURATION =AY S
gﬂ'-‘ > o /
52 / X ] z
8 - -4 .
52 // N M643- 20— -
10! / /7 b
— 0
10° 100 100 10°  10¢ 10°  10° 107  10° 100 K 10K ook
FREQUENCY (MHz) 40 | — LOAD RESISTANCE (OHMS)
FIGURE 4 - CONTACT NOISE VS. | FIGURE 6 - TURN-OFF TIME VS.
FREQUENCY 100 HZ BANDWIDTH /\ 1 LOAD RESISTANCE (TYPICAL)
(TYPICAL) » A ;
~ ‘ |
L 1 [ |
1K 3K 10K 30K 190K
FIGURE 7 - TURN-OFF TIME VS.
LOAD RESISTANCE (TYPICAL)
MECHANICAL SPECIFICATIONS WIRING DIAGRAM
(9.40)
370 DIA. MAX. =
335 DIA. MAX
I" 8.51) —
1275 MAX.
(6.99)
DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
u ” ,5oxm. CONTROL
017 DIA. ﬂ (12.70) SOURCE
(0.43)

e Weight: 5 grams (typical).
* Enclosure: TO-5 (4 pin).
® Seal: Hermetic.

SCHEMATIC
(BOTTOM VIEW)

98

NOTES:

1. Reversing polarity of input or output may cause permanent damage.
2. For any control voltage, the maximum load current value shown in Figure 2 and 3 must not be exceeded.
Attempting to draw currents in excess of these curves can cause permanent damage.

3. Inductive loads must be diode suppressed.




‘9™ TELEDYNE RELAYS

MILITARY SOLID STATE
AC RELAY

OPTICALLY ISOLATED
1 AMP
(2 AMPS with Heat Sink)
ELECTRICAL SPECIFICATIONS |
(-55°C TO + 110°C UNLESS OTHERWISE SPECIFIED)
Control Voltage Range (Note 1) 3 16 vDC
Input Current at: 5VDC - 10 15 | mA DC
(See Figure 1) 16 VDC 12 18 ]
Turn-On Voltage 3 VDC
Turn-0ff Voltage 1.0 vDC
Isolation @ 500 VDC (Input to Case, 10° OHMS
Input to Output, Output to Case)
Capacitance (Input to Output) 10 pf
Dielectric Input fo Output 1500 VAC(RMS)
Strength Input/ Output to Case 60 Hz
Output Current Rating (See Note 6 & | . 1.0 AMPS
Figure 4 for Temperature (RMS)
Derating)
Load Voltage Rating 20 250 |VAC(RMS
Frequency Range 45 440 Hz
Surge Current @ 25°C (16 ms) 10 AMPS
(See Figure 3) PEAK
Over Voltage Rating, Transient +460 | V PEAK
(T < 20ms) (See Note 3)
Output Voltage Drop @ 1 Amp 1.4
(See Figure 2) VAC(RMS
Turn-On Time Yo CYCLE
Turn-0ff Time 1.0 CYCLE
0Off-State Leakage Current 3
(250 VAC. 400 Ha) e
Zero Voltage Turn-On Point +10 | VPEAK
Vin = 3VDC, V, = 220 VAC,
R = 5009
0ff-State dv/dt (With Snubber - V/uS
See Note 4) e i g
Commutating dv/dt 5 V/uS
Load Power Factor 0.2
(With Snubber - See Note 4)
Fusing 1°T (10mS) 1 A*SEC
ENVIRONMENTAL SPECIFICATIONS P S Ce Sy < e
Temperature (Ambient, -5510 +110°C Output Switch Junction 130 °C
Og:rallng é Storage) Temperature (T ; Max.)
2 Thermal Resistance Junction 75 °C/W
Vibration 5‘;% 101120036 2 to Ambient (©43)
oK P Thermal Resistance Junction 10 °C/W
Acceleration 1009 to Case (9,¢)




MODEL 682-1

CHARACTERISTIC CURVES
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FIGURE 1 —TYPICAL INPUT CURRENT VS. INPUT VOLTAGE
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FIGURE 3 —PEAK SURGE CURRENT VS.
SURGE CURRENT DURATION (SEE NOTE 5)
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1.0
LOAD CURRENT (AMPS)
FIGURE 2 —LOAD CURRENT VS. TYPICAL OUTPUT VOLTAGE DROP
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FIGURE 4 —MAX. LOAD CURRENT VS. TEMPERATURE (SEE NOTE 2)

WIRING DIAGRAM

OUTLINE DIMENSIONS
- 883(22.43) ® Enclosure: 4 Pin DIP, Hermetically Sealed
| wax ] « Leak Rate 1x 10-* CC/SEC. Max.
} e Material: Header/ Pins - Kovar, Gold Plated
523 Can-Grade A Nickel
(13.54) MAX
i

TYPICAL INTERFACE T0 5 VOLT LOGIC
(WITH SUGGESTED dv/dt
SUPPRESSION — SEE NOTE 4)

< 7.68(19.51) VCC 5 VDC
l ‘ REF
020 (.51)
190 (4.83) MAX . MAX +
s X {
INPUT
S e o 14
273 "“‘_ 018 (.46) 5
(6.93) REF +.001(0.3) DIA TTL 5400
135(3.43) REF. —|  |=— Ac
500 SOURCE
(12.70) GROUND
1 7)REF. [ | CASE TEMPERATURE
05(2—46)—5——?————0 MEASUREMENT POINT
300(7.62) i T W) RELAY BOTTOM VIEW
14
|—0 —— - —c
L
600 BOTTOM VIEW
~ (15.24) ™1
DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS)
NOTES:
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1. Reversing polarity of input may cause permanent damage.

2. Case temperature is measured at point specified.

3. Designed to operate within limits of MIL-STD-704B-400 HZ aircraft power.

4. Recommended snubber across output terminals R = 100Q, C = 0.01 MFD. The dv/dt rating is based on a source impedance of 50 chms.
5. Output may lose blocking capability during and after surge unit T j falls below maximum.

6. Absolute maximum current rating is 2 AMPS. (Power dissipation factorat 2 AMRS is 1.7 Watts/AMP)



“/™ TELEDYNE RELAYS

MILITARY SOLID STATE
DC RELAY

OPTICALLY ISOLATED
600 MA

ELECTRICAL SPECIFICATIONS
(—55°C to +115°C unless otherwise specified)

CnntroIVnagonange i g | - vDC

:'(‘:'::::o?n't"{?v::t:td See Fig. 1) 155V\?;c 12 ;2 mA DC
Turn-On Voltage 3 VDC
Turn-0ff Voltage 1.0 VDC
Input To Output, Output To Gave | 10" OHMS
Capacitance, (Input To Output) 5 pf
Dielectric Strength, Input To Case VAC RMS
Input To Output, Output To Case 500 60 Hz

Maximum Allowable Output Current

(See Fig. 3 & 4) 0 600 mA
Output Voltage 2 50 VDC
Output Voltage Drop (See Fig. 2) 1.25 1.4 VDC
Turn-On Time
(V= 25V, R, = 2502, Viv = 5V) 15 50 | uSEC
Turn-0ff Time
(VL = 25V, R, = 259, Viv = 5V) 20 150 | uSEC
0Off-State Leakage At: 25VDC 10 uA
50 VDC 60
ENVIRONMENTAL SPECIFICATIONS Casiniese facine busiaets = e -
Temperature (Ambient, -55°C to 115°C Output Switch Junction x
Operating & Storage) Temperature (T, Max.) 150 C
Vibration 50g, 10-2000 H Thermal Resistance Junction Je
Shock OgOQ o To - o) L
Acceleration 100g ey eaatien 3B | oW
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683-1 SERIES

CHARACTERISTIC CURVES
30 —— , - — —
2 P A N
| | |
il 0 : | ] 2
= | ] | ‘ ; 3
ERT I ! ! | ! ; =
E | . - = 2
g 15 ! ! ‘ ! ! ]
3 ‘ | g
= [ =
2 10 k : | 1 E
a [ =
[ [ [ 5
5 | t = oS 3—T T — —_— —t+—
1 [ | ] |
0 b | | I | | J 0 1 1 | | I | 1
0o 2 4 6 8 10 12 14 16 0 150 300 450 600
INPUT VOLTAGE (VDC) LOAD CURRENT (MA)
FIGURE 1=TYPICAL INPUT CURRENT VS. INPUT VOLTAGE FIGURE 2 —LOAD CURRENT VS. OUTPUT VOLTAGE DROP
50—+ = ~
g == < 600 8
= 3
e« { & 450 — -3 RS L ! { et
| (=]
§ { §300.A, { 4 | — { { | R T
| ‘ 150 | - [ | I P, IS Sl
i i - : | 1 d 1 | 0t £ | ' - 1 —! | | USSRV S (PRNNIGNIN NS SNES SESSSSTWN |
30 40 50 60 70 80 90 100 110 120 130 30 40 50 60 70 80 90 100 110 120 130
AMBIENT TEMPERATURE (°C) CASE TEMPERATURE (°C)
FIGURE 3 — MAX. LOAD CURRENT VS. AMBIENT TEMPERATURE FIGURE 4 —MAX. LOAD CURRENT VS. CASE TEMPERATURE
(SEENOTE 3)
MECHANICAL SPECIFICATIONS TYPICAL INTERFACE TO 5 VOLT LOGIC
883 (22.43
"— wax ) _"
f e Enclosure: 4 Pin DIP, Hermetically Sealed
523 * Leak Rate: 1x 10-* CC/SEC. Max.
L1351 MAX e Material: Header/Pins - Kovar, Gold Plated
! - Can-Grade A Nickel
(SEE NOTE 2)
VCC 5 VDC -4
1
|__ 7 ea 09 51)
l 020 (.51)
190 (4.83) MAX ﬁ MAX
a3 | | ‘ 018 (.46
(6.93) REF i "“" +.001 (0(3) oA
1
135(3.43) REF. —>] i ‘ GROUND
i (12 70 “1 !
(1 | CASE TEMPERATURE
15 (2:67Y REF ? 6° MEASUREMENT POINT [ ’
P | 1 ‘.‘/: (NOTE 2) || RELAY BOTTOM VIEW
L
L1
600 BOTTOM VIEW
(15.24) — "1 ‘
|
DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) I

NOTES:

1. Reversing polarity of input or output may cause permanent damage.
2. Inductive loads must be diode suppressed.

3. Case temperature is measured at point specified.
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‘9™ TELEDYNE RELAYS

MILITARY SOLID STATE
AC RELAY

OPTICALLY ISOLATED
10 AMP

ELECTRICAL SPECIFICATIONS
(25°C UNLESS OTHERWISE SPECIFIED)

Control Voltage Range (Note 1) 3 16 vDC

(-55°C to 85°C)

Input Current at: 5VDC 10 15 mA DC

(See Fig. 1) 16 VDC 12 18

Turn-On Voltage (-55°C to 85°C) 3 VvDC

Turn-0ff Voltage (-55°C to 85°C) 1.0 | vDC

Isolation @ 500 VDC (Input to Case, | 10° OHMS

Input to Output, Output to Case)

Capacitance (Input to Output) 10 pf

Dielectric Strength (Input to Case, 1500 VAC RMS

Input to Output, Output to Case) 60 Hz

Output Current Rating

See Note 4 for A5 10 A
emperature Derating)

Load Voltage Rating 30 220 VAC

Frequency Range 45 440 Hz

Surge Current @ 25°C (16ms) 100 | A PEAK

(See Fig. 3)

Over Voltage Rating, Transient +460 | V PEAK

(T<20ms) (See Note 3)

Output Voltage Drop @ 10 Am 155 VvDC

(506 Fig. 2" d

Turn-0n Time Y2 CYCLE

Turn-0ff Time 1 CYCLE

Off State Leakage Current 8 mA

(220 VAC, 400 Hz) @ 85°C

Zero e Turn-On Point +10 | V PEAK

(-55°C to 85°C)

Off State dv/dt ( See Note 4) 200 V/uS

Commutating dv/dt @ 85°C 3 V/uS

ENVIRONMENTAL SPECIFICATIONS Load Power Factor (See Note 4) 0.2

Fusing I°T (1ms) 150 | A2?SEC

Ambient Temperature -55°C to 95°C Operating Potas Slssipetion Faster @ 25°C o WQTJPS /
-55°C to 110°C Storage e grm—— 160 S
Shock 100 gfor 11 ms. ke Ly ¢
30 g, 78-2000 Hz 5

s (0.1 Double Amplitude 10-78 Hz) R o L
Acceleration 100g Thermal Resistance Junction to H.S. 2 | ec/w
Altitude Sea Level to 100,000 ft. (©ys) (Includes O¢s)
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SERIES 602-1

CHARACTERISTIC CURVES

18 ﬁ- r‘ 1 2 A f—T — 1_7"‘ ,1‘,, 4T,_T ,T’r__

|
15 |——— + |

~
o

T

o

INPUT CURRENT (MA)

o
|
|
—
—
o
o ‘[—“4, o

OUTPUT VOLTAGE DROPS (VOLTS)
o

|
|
1
[

IS

0 2 6 8 107 12 14 6 5 10
INPUT VOLTAGE (VDC) LOAD CURRENT (AMPS)
FIGURE 1 - TYPICAL INPUT CURRENT VS. INPUT VOLTAGE FIGURE 2 - LOAD CURRENT VS. TYPICAL OUTPUT VOLTAGE DROP

PEAK SURGE (NON-REPETITIVE) CURRENT
(% OF RATED CURRENT)
LOAD CURRENT (AMPS)

100 110 120
SURGE CURRENT DURATION (MILLISECONDS) AMBIENT TEMPERATURE (°C)

FIGURE 3 - PEAK SURGE CURRENT VS. FIGURE 4 - THERMAL DERATING CURVES
SURGE CURRENT DURATION (SEE NOTE 5)

|

1

e
| l
| MECHANICAL SPECIFICATIONS * Weight: 3 0z max. | WIRING DIAGRAM
* Case Material: Self
extinguishing plastic,
epoxy filled
|2 O%éf’o-&) — e Case Color: Black
(2a0) (22.35) * Base Plate Material: Aluminum
3
‘ Im o760y 0027
(15.24) R Q—7F i
4 +¢
44 I +
_,[ TERMINAL SCREW #6 BINDING HD LOAD
(11.2) MACHINE SCREW (4 PLACES) . @ @‘3
1.00
< (25.40)> MOUNTING HOLE CONTROL O
FOR #6 SCREW SULRCE AC LINE
| 16
|- | F(d 06)
1.10
(27.9)
+ 045
(1.14)
{ 1 110 ’l |<_ \
e (2.79) ' ;
7 ALUMINUM HEATSINK TEMPERATURE Il
3 MEASUREMENT [ |
(DIMENSIONS ARE SHOWN IN INCHES (MILLIMETERS) J ]
— 1

NOTES:

1. Reversing polarity of input may cause permanent damage.

2. Case temperature 75°C max. @ 10A, measured at point specified.

3. Designed to operate within limits of MIL-STD-704B 400 Hz aircraft power.

4. Built-in snubber (R = 100Q, C = 0.01 MFD).

5. Output may lose blocking capability during and after surge until TJ falls below maximum.
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“#™ TELEDYNE RELAYS

MILITARY
SOLID STATE AC RELAY

OPTICALLY ISOLATED
25 AMP

FEATURES Siak
* Optical Isolation between control and load circuits
* Logic compatible input current levels ELECTRICAL SPECIFICATIONS
e Zero voltage turn on for reduced EMI (25°C UNLESS OTHERWISE SPECIFIED)
* High transient immunity
* Meets MIL-R-28750/10 and MIL-STD-704B
INPUT (CONTROL) SPECIFICATIONS MIN. TYP. MAX. UNITS
Control Voltage Range =1 3.8 9 VDC
DESCRIPTION (-55°C to +110°C) —2 9 32
Input Current at: 5V | —1 16 mA
The 652 Series is a military style AC power SSR packaged in a (-55°C to + 110°C) 38V | —2 o -
thermally efficient hermetically sealed aluminum case. CIrcqn Turn-0n Voltage — T8 VDG
components are exclusively military grade (hermetically sealed) (-55°C to +110°C) — 9
with the circuit board assemblies encapsulated to assure Turn-Off Voltage 0.8 Ve
resistance to military shock and vibration levels. Iso(l;tslgn‘il:p:t 1: %u‘i:m '
Output switching is accmplished by means of back-to-back Input & Output to Case) 10° OHMS
SCRs which, together with advanced drive circuit techniques, Capacitance (Input to Output) 15 | 20 pf
provide reliable operation over a line frequency range of D"}':;}I"'gs&;::g}';}'gal’:e‘)"’ s e
45-440 Hz. Input drive circuitry is logic compatible, thereby Transient input Voitage which
precluding the need for additional relay driver stages. Syn- ﬁtﬂ% damageuﬂe‘lax +600| V PEAK
chronous ‘‘zero voltage’” turn on and zero current turn off ( b
result in significantly lower EMI levels compared with mechanical OUTPUT (LOAD) SPECIFICATIONS MIN. | TYP. MAX. UNITS
relays and contactors, thus making the 652 an ideal alternative 0utgut %lrremzna:ing 100 25 (AR%I PSS)
for AC power switching in aerospace applications. Lo; d":‘mf::; at‘mg:
ote 4
PART NUMBERING st 5 h0e) 4 40| Hz
Surge Current Rating (16ms) 1000 | % OF
o5 T ENE | e i
"252%‘ Continuous | Transient 25 AMP Transient (T < 20Ms) (Note 4) +460| V (PEAK)
(RMS) (PEAK) Output Voltage Drop @ 25A 1.8 VAC
3.8-9VDC 250 460 652-1 Turn-On Time (-55°C to +110°C) 1/2 | CYCLE
9-32VDC 652-2 Turn-0ff Time (-55°C to + 110°C) 10 mS
L 0Off-State Leakage at 208 VAC, 400 Hz
(-55°C 0 + 110°C) 15 W5 e
r Zero Voltage Turn-On Point +15 | +30 | V (PEAK)
| ENVIRONMENTAL SPECIFICATIONS o) 200 | 400 V/uSEC
a : Fusing IT (1 M) 300 | A?SEC
' Ambient Temperature i -55°C to 110°C Operating Power Dissipation Factor (D) 1.25 WQTM'TPS/
oo e - I | & Storage
. shock 100g for 11 m$ "}':;,ﬁmfgr:‘;';"'}::x ) 125 °C
| Vibration } 30 g, 78-2000 Hz Thermal Resistance Juncion o .
AN (0.1IN. DA 10-78 Hz) HS(©ys) (Includes O g ) (See Note 2) 1.2 | °C/WATT
| Acceleration S [0 100g - Thermal Resistance Junction to 5
LML,, =% 4 Sea Level to 100,000 . Ambient (84 ) (No Heat Sink) 6.8 | "C/WATT

PATENT #3,648,075
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SERIES 652

CHARACTERISTIC CURVES
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CONTROL VOLTAGE (VDC)
FIGURE 1~ TYPICAL INPUT CURRENT VS. CONTROL VOLTAGE

CONTROL CURRENT (MADC)

PEAK SURGE (NON-REPETITIVE CURRENT)
(% OF RATED CURRENT)

10,000
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SURGE CURRENT DURATION (MILLISECONDS)
FIGURE 3 — PEAK SURGE CURRENT VS. SURGE CURRENT DURATION

LOAD CURRENT (AMPS)
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