Solid-State Relays

Semitronics CT101/102/103

Features

o Bi-Directional Power MOSFET Output Stage
Extremely Low Ouptut Leakage
Optical Isolation
Available to W and Y Mil-R-28750C Screening
QPL Approved to DESC Drawing 89116

O 00O

Applications

o Instrumentation

o Medical Electronics

o Process Controls

o Robotics

o Automatic Test Equipment

o Automotive

o Programmable Controllers, etc.
Description Relay Types
The CT-100 series of bidirectional solid-state relays
offer high current and low leakage for high performance --P;Elﬂﬂ?' §-EMEeR! Xoltape
switching. These relays are packaged in a low profile & S'Jil 6-006 1.0 Amp 80 Vde
pin min-dip metal package. The operation and the |~ CT-102 oy :
electrical parameters are rated over the full military |  go116.002 600 mA 180 Vde
temperature range. — 03 )

o 2 B;‘IT;“@ 4 350 mA 350 Vde
Back to back MOSFET outputs offer extremely low

offset voltage and low On Resistance. Three versions
are available to accommodate a wide range of switching

Pin Connections

applications. Optical coupling provides a high degree of (1 £ s 06
isolation from inputs to outputs. A
|

The CT-100 series of relays are manufactured using o : Tg::f OS50
state of the art hybrid circuit technology to insure high |
reliability and low life cycle cost for cntical !
applications. 30— b _EF—CM
Additional options of On Resistance and Output
Voltage are available to meet specific application needs. Inputs Outputs Case

1,2 4.5, 6 3
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Semitronics

Solid-State Relays

CT101/102/103
Electrical Specifications CLEI0T BRI U103
[-55°TO 120 AMBIENT TEMPERATURE UNLESS OTHERWISE NOTED)
OUTPUT (LOAD) SPECIFICATIONS Min Max Min Max | Min Max Units
Bi-Directional and AC Configurations {Pin 4 to Pin 6} (See Note 2)
Continuous Load Current (See Fig. 4) + 1.0 + 0.5 = (1,35 Ade
Leakage Current -55°(<T,<25°C + 200 + 200 200 nAdc
{a V Load = max. operating voltage 25°C<T ,<120°C +20) + 20 +20 uAdc
Cutput Voltage Drop +0.75 10 +2.4 Vde
Continuous Operating Load Voltage + 80 + 180 + 350 Vdo
Transient Blocking Voltage (5 5 max.) + 00 + 180 + 360 Vde
ON Resistance Ry, (on) at T, =25°C 0.4 1.0 7.2 Ohms
I Load = 100 mAde (See Fig. 4)
Turn-On Timeig lin =25 mA &00 B S04 us
(5ee Fig, 2 and 3)
Turn-OMT Time (See Fig. 2) 300 300 S(H) us
Load Surge Current (Sce Note 3) +3.5 £ 1.7% * 0875 Adc
dv/dt 100 104} 104} Vius
Output Capacitance at 25 Vde. 1 MHz 325 230 100 pF
DC Offset Voliage 100 11K} 100 uV
OUTPUT (LOAD) SPECIFICATIONS Min Max Min Max | Min Max Units
DC Configuration (Pins 4 and 6 connecied together to Pin 5)
{See Note 2)
Continuows Load Current (See Fig. 4) 2.0 1.0 0.3 Adc
Leakage Current -55°C< T, =25°C 400 400 A0 nAdc
@ V Load = max. operating voltage 35°C<T,<120°C 70 W T TR
Qutput Voltage Drop 0.4 0.5 1.8 Ve
Continuous Operating Load Voltage 1] 180 350 Ve
Transient Blocking Voltage (5 S max.) ] 180 36l Vde
OM Resistance Rg (on) at T;= 25°C [iN] 0,25 1.8 thms
[ Load = 100 mAde (See Fig, 4)
Turn-0n Time@@ lin= 25 mA BOO 800 300 us
(See Fig. 2 and 8T 3
Turn-0Of Time (See Fig. 3) 500 500 00 us
dv/di 7.0 i L] 1.75 Ade
Quiput Capacitance at 25 Vdc, 1 MHz 100 100 100 Vius
DC Offset Voltage 650 S0 200 pF
OUTPUT (LOAD) SPECIFICATIONS Min Max Min Max | Min Max Units
Alt Configurations
Imput to Output Capacitance 3 3 pF
Insulation Resistance @ 500 Vde 107 10° 10 Ohms
Dielectric Strength 00 500 il Vac
Output Junction Temperature (@ |Load = max. rated current 125 125 125 A
Maximum Junction Temperature T ; (max) 150 150 150 *C
Thermal Resistance Junction to Ambient &, 110 110 110 *CIW
Thermal Resistance Junction to Case &y 20 20 20 W
%ggérxéﬁ.‘%}{’TRDL} CHhMC'I'ERIHTICﬁ v | Tve | max | umars ENVIRONMENTAL SPECIFICATIONS
)
RATED INFUT CURRENT 25 mAde Temperaturg Operating =535°C + 120°C
INPUT VOLTAGE DROP AT 25 mA 3.25 Ve Range Storage 55°C + 125°C
Continuous -559C<T,,<105°C 10 () mAde Vibration 100z, 10 to 3000 Hz
Input 105°C=<T4=120°C 10 25 Constant Acceleration | 5000 g.
Reverse Voltage Protection -5 Vi Shock 1500 g. 0.5 ms puise
Input Current (Guaranteed On) 10 mA
Input Current (Guaranteed OfFf) 10
Turn -OIF Voltage Vdc
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Semitronics

Solid-State Relays

CT101/102/103
Output Configurations
+ == 1 6 AC + 1 6 DC
INPUT INPUT
Hrg I 5 - — 2 5
3 4 AC 3 4 DC

AC Output Voltage

Load Connected to Output Pins 4 or &

INF.: T 1 i
i 2 5
3 4

LGAD

+DC
-DC

+
INPUT

DC Output Violtage, Parallelad Outputs

Load Connected to Output Fins 4 or &

DC Qutput Voltage

Load Connected to Qutput Pins 4 or 6

1 6 1w —+DC
— 2 5 -DC
3 4 {5 =+DC

DC Qutput Voltage

2 Loads Switched to Common Pin &

Figure 1
Output Switching Times Input Current vs Tum-On Time
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Figure 2
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Semitronics

Solid-State Relays
CT101/102/103

W Level Screen

Y Level Screen

Temperature Cyeling
MIL-STD-883 Method 1010
10 Cyeles, -557C to + 125°C

High Temperature Storage
MIL-STD-§83 Method 1008
24 Hrs. at 125°C

Load Conditioning
3 hrs., 90% Duty Cycle
1 to 30 Operations/Second
Rated Control and Load

Temperature Cycling
MIL-STD-883 Method 1010
10 Cycles, -35°C to + 125°C

Inzulation Resistance
MIL-5TD-883 Method 1003

Load Conditioning
3 hrs., 90% Duty Cycle
I to 30 Operations/Second
Rated Control and Load

Dielectric Strength
MIL-STD-202 Method 301

Interim Electrical Parameters
MIL-5TD-883 Method 5008

|Electrical Characteristics 25°C]

Solderability (2 Samples)
MIL-STD-883 Method 2003

[

Burn-In Test
MIL-5TD-883 Method 1015
160 Hrs., Forward Biased

Seal Test
MIL-STD-883 Method 1014
Fine and Gross Leak

Yisual and Mechanical

Inspection

MECHANICAL SPECIFICATIONS
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BOTTOM VIEW 084

0170 MAX

0160 MIN 8y

Latching Monitor for Drop-Ow (& PLACESY
|
Inzulation Resistance z
MIL-STD-883 Method 1003 [ i N
I
Dielectric Strength CT-101
MIL-5TD-202 Method 301
SOLID-STATE RELAY
Electrical Characteristics e i
-55°C, 25°C, 105°C TOP VIEW
|
Solderability (2 Samples)
MIL-STD-883 Method 2003 « Weight: 2 grams (MAX)
| « Case: 6 pin metal DIP hermetically

Seal Test
MIL-5TD-883 Method 1014
Fine and Gross Leak

Visual and Mechanical

Inspection

sealed.
= Pins: Gold plated per MIL-G-45204
Type 111, Grade A, Class 1

NOTES
1. Series resistor required limiting input current to 50 mA

TR

2. The rated input current is 25 mA for all tests unless

otherwise specified.

3. Surge current is specified for 25°C, 10 cycles maximum
at a 1 Hz repetition rate with 10% duty cycle and 0.1 5.

duration.

3, ON resistance of each pole is Yof the ON resistance in
the bi-directional configuration. Low side switching
can only be accommodated by this configuration,

&, Continuous load current is rated under the condition of

still air.
7. Maximum leakage current for junction temperatures

above 60°C can be determined by this formula:

4, Relays may drive loads connected to either positive or
negative referenced power supply lines. Inductive loads

must be diode suppressed.

IL (leak) < 2x 10" (innA)
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