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today’s high-performance applications.
Presented here is the design of such 

a relay for automotive applications that 
uses two series connected MOSFETs to 
achieve bidirectional conduction with 
advantages like:

1. No mechanical moving parts
2. No arching in contacts
3. No acoustical noise
4. No EMI from contacts commuta-

tion
5. High switching speed
6. High reliability

7. Long oper-
ating life

8. Resistance 
to shock and vi-
bration

Circuit and 
working
Fig. 1 shows the 
circuit of semi-
conductor relay 
for automotive 
applications. The 
circuit is built 
around switch-

ing regulator MC34063 (IC1) and a 
few discrete components. IC1 acts as 
an astable multivibrator, producing 
high-frequency square wave. This 
square wave is fed into a simple rec-
tifier. Capacitors C2 and C3 help to 
achieve electrical isolation between 
the control circuit and the load. 

Applying a trigger pulse to the 
base of T1 allows oscillator IC1 to 
function. On the floating side, the 
combination of diodes D1 and D2, 
and capacitor C4 gives biasing volt-
age to MOSFETs T2 and T3. Remov-
ing the control signal switches off 
T2 and T3. Resistor R3 provides a 
discharge path for C4, allowing the 
MOSFETs to switch off in approxi-
mately 3 milliseconds. For faster turn-
off, you can reduce the value of either 

Semiconductor relays provide the 
same function as electromechan-
ical relays but have no moving 

parts, which increases their long-term 
reliability. These relays provide an ar-
ray of solutions, meeting the needs of 

Test Points
Test point	 Details

TP0	 0V, GND

TP1	 12V

TP2	 Oscillations (147 kHz approx.)

TP3	 8.5V (approx.)

Parts List
Semiconductors:
IC1 	 -	 MC34063 DC-to-DC  
		  converter controller
T1 	 -	 BC548 npn transistor 
T2, T3 	 -	 IRFZ44 MOSFET
D1, D2 	 -	 1N4148 diode
Resistors (all ¼-watt, ±5% carbon):
R1 	 -	 10-kilo-ohm
R2 	 -	 2.2-kilo-ohm
R3 	 -	 100-kilo-ohm
Capacitors:
C1 	 -	 100pF ceramic disk
C2-C4 	 -	 10nF ceramic disk
Miscellaneous:
BATT.1 	 -	 12V battery
CON1-CON3 	 -	 Two-pin connector
S1 	 -	 Push-to-on switch 
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Fig. 1: Circuit of semiconductor relay for automotive applications 

Fig. 2: An actual-size, single-side PCB for the 
semiconductor relay for automotive applications

Fig. 3: Component layout for the PCB 

C4 or R3 at the expense of increased 
ripple on the rectified gate voltage. 

When the MOSFETs are off, their 
parasitic diodes connect in series oppo-
sition and thus block conduction. You 
can select from a range of MOSFETs to 
match your application’s requirements, 
but make sure that the voltage you 
apply to the gates of T2 and T3 is suf-
ficient to fully switch both the devices 
into full conduction. 

Construction and testing
An actual-size, single-side PCB for the 
semiconductor relay for automotive 
applications is shown in Fig. 2 and its 
component layout in Fig. 3. After as-
sembling the circuit on a PCB, enclose 
it in a suitable case. 

To test the circuit for proper func-
tioning, verify 12V DC at test point TP1 
with respect to TP0. Now press switch 
S1 and verify oscillations at TP2. Also 
check biasing voltage at TP3 with re-
spect to TP4 as mentioned in the table. 
Please note that switch S1 is provided 
for testing purpose only. CON1 should 
be used for external trigger.  
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