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ULTRA-LOW THERMAL EMF REED RELAYS

FOR LOW-LEVEL DATA ACQUISITION SYSTEMS. SERIES 3400

Coto, the pianeer in low thermal EMF
technology, annaunces the development of
its serias 3400, 3rd generalion uilra-low ther-
mal EMF reed relays. 3400 relays feature
superior thermal EMF parformance with
<500 nanovolt thermals and 50 nanovolt
stabllity. In addition, improved packaging and
improvad reed contact stability (the latter a
resultof Coto"s Dynamic Testing) increase ef-
ficiency as well as performance, reliability and
long life.

Series 3400 relays are designed especial-
ly as input devices for very low-level switching
applications such as data acquisition systems,
processcontroliers and monitors, data scan-
ners, multiptexcrs anddigilaland analog multi-
point recorders. Such systerrs often require
as many as 1000 input relays which must
switchsignalsto <1 microvolt resolutioninan
industrial environment. Since these applica-
tions also require ulira-high reliabllity, low,
stableoffset voltage, superior packagingand
high centrol/signalisolation, 3400 is ideal for
use in thase systems.

e contacts especially conditionad for
reliable fow-level switching

e contact plating material eliminates
“sticking" and unstable contact
resistance

e choice of stable low thermal EMF rat-
ings: <10V, <BuV, <3pV, <1uV,
<500nv

s fully encapsulated in a steel shell

PACKAGING
3400 relays are epoxy encapsulatedinasteel
shellwhich iscoatedinabrightred, chamically
resistant and insulating epoxy. The reed
switches are coated with a silicone rubber to
provide stress-free encapsulation. Tinned
electrolytic copper pins minimize thermal
EMF junctions at PC board connections. All
pins are epoxy sealed, to maintain integrity of
insulation resistanca. The coil and colltermina-
tions are well isolated from the switches and
shield which provide a minimum of 1500
VRMS isclation between control and signal
circuits.
Caretuiattentiontoresdcapsulecleanliness
and packaging materialselectionassuresin-
sulationresistances of greaterthan 102ohms,
even under elevated ternperature and humidi-
ty conditions {95% RH, 40°C). All relays are
both slectrostatically and magneticaily shield-
ed, and unused terminals are omitted.

ENVIRONMENTAL RATINGS

Storage Temperature: — 50 to + 100 '

degreasC

Operating Temperature: —20 to +70
degrees C

Note: (The must-operate and must-release
voltages and the coil resistance are speci-
fied at 25 degrees C. These values vary by
approximately 0.4%/degrees C as the
ambient temperature varies.)

Vibration: 20 G's to 2000hz

® high insulation resistance — greater than Shock: 50 G's
102 ohms
& designed to meet industrial component
standards
e 1500 VRMS control to signal isolation
® 100% dynamic testing and burn-in for
ultra-high reliability
* less than 1.0 msec. switching speed
typical

RELAY SPECIFICATIONS

1

Uil
3402-12 12 2000 9.0 é s
3450-5 5 350 38 '}i i1
3450-12 12 2000 9.0 L
3460-5 5 350 3.8 ifi i
3460-12 12 2000 9.0 £
3432-5 5 105 | 38 14113
3432-12 12 600 2.0 l ;1 g}j

25 MIN,
.460"

1.209"

FPET; -
-—--l |——.mo _"'”""030

026 DIA. RIN

All dimensions are nominal
Pin 9 is the electrostatic shield pin.

TESTING AND RELIABILITY

All dry retays utilize premium quality, con-
tamination-free reed switches. In order ta
assure the highest possible reliability, each
switch and completed relay is subjected to
an extensive series of cycling and dynamic
testing.

In addition, each isolated pin is checked
against every other pin for insulation resis-
tance at the rated breakdown voltage.
Finally, a thermal EMF test at the rated
voltage is performed.

NOTE: For Model 3460 the 3rd non-low
thermal switch (9-10) is connected in com-
mon with the electrostatic shield at Pin 9.
Switches connected to pins 5-6 and 7-8
are the low thermal EMF switches.
Mercury-wetted Relay 3432 must be
mounted vertically, with the arrow pointing
up and shield pin at the top.
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THERMAL EMF

Ratings. The thermal EMF is specified dif-
ferentially between the two low thermal
EMF switches (pins 5-6 and 7-8). This
measurement is made by shorting pins 6
and 8 with a copper shunt and connecting a
nancvolt meter across pins 5 and 7,

The ‘3400 relays are available with
maximum differential thermal EMF ratings
of either <10uV, <5pV, <3pV, <lpV or
<500nY. The ratings are determined by
100% testing and sorting according te the
thermal EMF's measured after the coil has
been energized for 5 minutes at its nominal
voitage.
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OPERATING PARAMETERS
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Effect Of Ambient Temperature. 3400
relays are exceptionally stable with ambignt
termperature changes. For the purpose of
rating, the therma!l EMF is measured at
nominal 25 degrees C ambpient. Slow
temperature excursions fremQ degregs C o
50 degrees C should resultin no mare thana
1V thermal EMF variation. External heat
sources whichcreate thermalgradientsinthe
relay may cause larger variations and should
be avoided.

Coil Power And Duty Cycle. The thermal
EMF ofthe 3400 relays isdirectly proportional
1o coil power or the sguare of the applied
voltage. When the relays are operated in a
scanning mode, thethermal EMF will be pro-
portional to the coil duty cycte. Thus, a 1uV
relay operated at 10% duty cycle willnormal-
ly exhibit less than 200 nanavolt offset,
TESTING

Care mustbe exercisediniesting the thermal
ENMF of the 3400 relays. Large errars in the
thermal EMF readingsmay beintroduced by
animpraperlydesignedtest set-up. Thecon-
nections to the copper switch pins should be
made with 4 identical fow mass connectors
and lead wires.

 PARAMETER

A

500 Vc;its -

Max, Switch Voltage DC/Peak AC 150 Volis
. DC/Peak AC
Max. Switch Current Resistive 250 mA L.OAmp
Max. Carry Current 1.5 Amps 2.0 Amps
Manx. Contact Rating DC Resistive 5 Watts 50 Watts
Life Expectancy At Signal Leve| 100 x 108 Cyc. 10° Cyc.
At Rated Load 10x 10¢Cyc, 100 x 10%Cyc.
Static Contact 0.050 Volt, 10 mA 0.100 Ohms 0.050 Chms
Resistance (Initial} Contact Load Max. Max.
Dyn_amic Conta_qt ?b%vtle"lsg r‘";g‘etoad 0.200 Ghms 0.100 Ohms
Resistance (Initial) atter coil energized Max. Max.
Between all isolated
Insulation pins @ 100V, 25 10" Onms min. ‘
Resistance deg. C, 40% rela- 1020hms Typ. 10% Ohms min.
tive humidity.
COpen Contact Shieid Floating 1.0 pf Typ. 1.0 pf Typ.
Capacitance Shizld as Guard 0.4 pf Typ. 0.5 pf Typ.
Contact-to-Shield g:ntacts Open 1.5 pf Typ. 1.5 pf Typ
. ield & Coil
Capacitance shorted together 1.5 pf Typ. 1.5 pf Typ.
Between
Dictoctric Contacts DC/Peak AC. 250 Volts 1000 Voits
Static Conditions
Stength | Contacts nditien 500 Volts 1000 Volts
(Minimum}
Contacts
and Shield | ACVRMS 1600 Volts 1500 Voits
to Coi!
Operating Time At Nominal Voltage
({Including Bounce) 30 hz Sq. wave 1.0 msec Typ. 2.0 msec Typ.
) Zener Diode Clamp
Release Time Coil Suppression® 100y sec Typ. 1.0 msee Typ.

*Cansists of 20V Zener — diode and 1N 4002 diode in series connected in parallel to coil.

Care should be taken to avoid all externai
thermal gradients. Pure copper wire and
connections should be used throughout.
Coto's engineering department will be
pleased to assist in recommending thermal
EMF test procedures.

Typlcal Recarder Trace of Thermal EMF
of 3450-5 as a Function of Time
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ORDERING INFORMATION
34 XX —~XX-XX

Model No. _—:]— -H

Coil Voltage

*Thermal

Contact Isolation (Ohms)
10w . Suffix ‘0"
107 — Suffix “1”

*<10uV - Suffix 1 Hg Wet
< 5uVY —Suffix 9 Dry & Hg Wet
< 3uV - Suffix 8 Dry Only
< 1V — Suffix 7 Dry Oniy
<50QnV — Suffix 5 Dry Only

To order a COTO LOW THERMAL RELAY a
part number can be assembied from the
data sheet to describe the desired parame-
ters as shown above.

Specifications subject to change without
notice.



