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Proposal for replacing a mechanical relay with a PhotoMOS

Purpose of this document

PhotoMOS products, composed of semiconductors, are currently used in various applications.
This document provides you with references (precautions, circuit examples, etc.) when
considering to replace a mechanical relay (signal relay in many cases) with a PhotoMOS.

Mechanical relay Versus PhotoMOS

Characteristic (signaweiiﬁigggfg :tezlizr ess) PhotoMOS Advantage
Output Metal contact MOSFET No mechanical contact
Limited by the number of switchin -
Contact life C%/Odtezsn(;feor]p rr?i]cllitgr?suii?r?gss) 9 | Not l'rz&el,iﬁ% ;hg ngrglsber el Long service life
Operation noise Emits noise None Silent operation
Chattering Emits chattering None High reliability
Turn on time Up to 10 ms 0.01 to 5ms High-speed operation
Contact resistance Up t0 0.05 Q 0.01 to 500 Q High reliability
(On-resistance) Contact deterioration from the initial state Stable switching (High resistance is a disadvantageous factor.)
Input power consumption 50 to 400 mW 5to 50 mW Low power consumption
Mounting area 60 to 150 mm? 4 to 74 mm? Miniaturization

* An example of a circuit in which a mechanical relay is replaced with a PhotoMOS is presented.
When actually considering replacement, please contact a Panasonic sales representative.
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Proposal for replacing a mechanical relay with a PhotoMOS

Matters of precautions when replacing a mechanical relay with a PhotoMOS

Rated voltage and current

A mechanical relay rarely fails when an applied load current or voltage slightly exceeds the rated current or voltage.

In contrast, a semiconductor breaks the moment an applied load current or voltage exceeds the rated value.
Therefore, the mechanical relay can to some extent withstand inrush or surge current generated by a connected load,
whereas PhotoMOS is immediately destroyed by such intense current. This must be taken into consideration.

Off-State Condition Across Output Terminals

(1) Withstand voltage on the output side

The mechanical relay has its contacts completely insulated from each other by physical space (air gap) when under a normal open circuit condition.
PhotoMOS, on the other hand, does not have any insulating air gap and is therefore not completely insulated when turned off.

Since there is no insulating space, however, the possibility of arc generation is eliminated which allows for

PhotoMOS to perform better when switching a DC load compared to mechanical relays.

(2)Leakage current on the output side

102

The mechanical relay has negligible leakage current when turned off. <
PhotoMOS, however, does generate a small leakage current across the output side. S o0
An example of a leakage current from PhotoMOS is shown in Table 1 and Fig. 1. S
(* Some of the actual values are less than nA and can be screened for lower values.) < 107
§ 0 AQY2125_| AQY210S
Table 1 Example of a leak current 5 T | | AQY2145
10"
Feature Part number example Leak current ‘
General use type AQY212S 1 UA or less %20 a0 e 8 100
— Load voltage (V)
RF type (high-frequency) AQY222R2V 10 nA orless Fig. 1 Off state leakage current vs. load voltage characteristics
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Proposal for replacing a mechanical relay with a PhotoMOS

Matters of precautions when replacing a mechanical relay with a PhotoMOS

B On-resistance Table 2 Example of the On-resistance of PhotoMOS
The mechanical relay has On-resistance (contact resistance) ranging Load voltage Part number example | On-resistance (Typ.)
from several mQ to several tens of mQ. The PhotoMOS has an 60V AQY212S 0830

On-resistance and On-voltage-drop that vary depending on product : )
types. However, unlike mechanical relays, the On-resistance value of 60 V(high-capacity) AQV252G35 0.033 Q
PhotoMOS is very stable over the entire switching cycle life. Table 2 400 V AQV214 300

shows an example of the On-resistance of the PhotoMOS.

1,500 V AQV258H5 315 Q

ﬂ Input Operating Power
While mechanical relays may have both DC and AC coil actuation
types available options, most PhotoMOS are DC power driven types 70
(current driven types using current limiting resistance). 600

£ co0 AQY2125

£ N

. .. 5 400 \\

Bl Ambient temperature characteristics % 0 AN

— AQY215S N
Ambient temperature characteristics indicate an ambient 200 ~
temperature range in which the PhotoMOS can operate normally 100 at gms b
(serviceable) under specified allowable load current conditions. As AQY2T45 o=

. L 0

the ambient temperature is increased, the load current flow 40 20 0 20 40 60 8085 100
. . —— Ambient temperature (C)

capability of the relay decreases. See data on load current - ambient

temperature characteristics. Fig. 2 shows a typical example. Fig. 2 Load current vs. ambient temperature characteristics
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Proposal for replacing a mechanical relay with a PhotoMOS

Matters of precautions when replacing a mechanical relay with a PhotoMOS

E Ambient temperature characteristics

There are other characteristics which are affected by the ambient temperature as seen in the examples displayed in Fig. 3 - 5 below. For
detailed information, see the data sheet on each PhotoMOS type.

50 ‘ ‘ 3.0 0.5
AQY214S
. 40 5 %° . 04
a 3 £
S pd £ 20 F
- AQY210S c LE
2 o =
] / ¢/ c 15 o
< L L~ = AQY212S c
S 20 N é 2 02
—| 10 AQY212S
— ~ /
0 . —AQY2145, AQY2105 01 ]
AQY215S ] T
1 — | AQY214S, AQY210S | —T——
0 ‘ AQY212S 0 oL ‘ ‘ ‘
40 20 0 20 40 60 8085 40 20 0 20 40 60 8085 40 20 0 20 40 60 8085
—— Ambient temperature (C) ——= Ambient temperature ('C) — Ambient temperature (C)
Fig. 3 On resistance vs. ambient temperature Fig. 4 Turn on time vs. ambient temperature Fig. 5 Turn off time vs. ambient temperature
characteristics characteristics characteristics

I3 contact arrangement

Typically, PhotoMOS has a 1 Form A contact arrangement, but there is also a 1 Form B contact arrangement.
In contrast, mechanical relays have a wider variety of different contact arrangement (1 Form C, etc.).
If PhotoMOS with a Form C contact arrangement is needed, please contact a Panasonic sales representative.
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Proposal for replacing a mechanical relay with a PhotoMOS

Example 1) Switching-to-subpower-supply circuit

What is a switching-to-subpower-supply circuit?

Application examples:

Security equipment, intercom, etc.

The following circuit switches to a subpower supply when the main power supply develops an issue and stops
operating. This circuit is often used in security equipment and the like, where a failure would cause serious trouble.

Subpower
supply

Mechanical relay
(2 Form C contacts)

Switching-to-subpower-supply circuit

Main
circuit

Main power supply
stops operating

Subpower
supply

Main
o | Circuit

Mechanical relay
(2 Form C contacts)

> The relay opens and closes the contacts to switch
the Main Circuit over from the main power supply to the Sub-power supply.
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Proposal for replacing a mechanical relay with a PhotoMOS

Example 1) Switching-to-subpower-supply circuit

Replacing the mechanical relay with the PhotoMOS offers several advantages.

PhotoMOS-used circuit

: V1+

cireut Miain

* circuit
V1-
V2+
Subpower Subpower s

supply supply
Signal relay PhotoMOS
(2 Form C contacts) (2 Form B contacts)

Three advantages of replacing mechanical relays with PhotoMOS

Long life The contacts have an infinite switching life, contributing to a drop in the failure rate of the equipment.

High-speed Due to a faster operation speed, the faster response time for detecting a power outage and
processing switching from the main power supply to the sub power supply.

Low power . . . . .
consumption PhotoMOS consumes less current which contributes to a reduction in power consumption by the equipment.

Panasonic Industry Co., Ltd. Electromechanical Control Business Division
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Proposal for replacing a mechanical relay with a PhotoMOS

Example 2) Input/output signal processing circuit

What is an input/output signal processing circuit?

Application examples: PLC,
warning device, inspection apparatus, etc.

The circuit below incorporates relays into a PLC or similar device which receives incoming signals from external

equipment and releases outputs signals to external equipment.

Input/output signal processing circuit

Various I/0 devices

Analog signal
(detection signal from a sensor, etc.)

Digital signal

(communication signal, etc.)

Output signal to external equipment

Signal

(warning/alarm signal, etc.)

Load control

(voltage/current application, etc.)

processing/
control circuit

> The relays function as switches operating signal reception and signal

output as well as route switching functions.
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Proposal for replacing a mechanical relay with a PhotoMOS

Example 2) Input/output signal processing circuit

Replacing the mechanical relay with the PhotoMOS offers several advantages.

Input/output signal processing circuit

._,;n" Various 1/0 devices
' Analog signal
..... ‘\ (detection signal from a sensor, etc.)
Digital signal .
—'—0\. (communication signal, etc.) Slgnal
o processing/
t(o externfl equip{‘nen)t oo
warning/alarm signal, etc.
X Qutput |
Load control oo
— o/ ° (voltage/current application, etc.)
PhotoMOS L Relay

Three advantages of replacing mechanical relays with PhotoMOS

Long life The contacts have an infinite switching life, contributing to a drop in the failure rate of the equipment.

g:r%l‘c‘_essgfr?g A faster operation speed leads to faster signal input/output.

Miniaturization | Small size of PhotoMOS contributes to miniaturization of installed devices.

Panasonic Industry Co., Ltd. Electromechanical Control Business Division
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Proposal for replacing a mechanical relay with a PhotoMOS

Example 3) Interlock circuit

. . . . Application examples: Semiconductor manufacturing device,
What IS dn |nterIOCk Clrcurt? production facility, processor, printer, etc.

An interlock circuit keeps devices safe when issues arise.
For example, when a printer cover is left open, the interlock circuit serves the role of shutting off the power and
stopping printer operation for safety.

(1) Various sensors send equipment status signals to the interlock circuit.

(2) When an incoming signal is problematic, the interlock circuit switches a relay off.

(3) If any of the relays within the interlock circuit are off, the interlock circuit sends a stop signal to the
equipment operation circuit to stop the equipment.

(1) —M— Equipment operation circuit

1_Sensor Signal .................. P | e |
2.Door switch e P | et Slgnal EIectromagnetic
3.Rest signal - o | : : D sussnnnuns=p|  contactor, etc.
etc. v s 3
M v €O Not all the relays are ON!
o—o o—0 —1 0O.= (3) .
A" The motor is stopped

QN Q80 N Load
.' . . (r(:\?)tor, etc.) @

Relay 1 Relay 2 Relay 3
ON! ON! Not ON

> Each relay transmits a sensor signal by switching on and off.
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Proposal for replacing a mechanical relay with a PhotoMOS

Example 3) Interlock circuit

Replacing the mechanical relay with the PhotoMOS offers several advantages.

—— T ox
P v v v -lb -
feeeeeracenteneinenneenat ereeeeeencnneineenennet C (@]

. ——o—0o o—T —1 0.=

Signal relay v

PhotoMOS

* Please carefully consider the safety design of the
circuit before use.

Three advantages of replacing mechanical relays with PhotoMOS

Long life The contacts have an infinite life, contributing to a drop in the failure rate of the equipment.

High-speed . . : -
processing A faster operation speed leads to a higher sensor signal transmission rate.

Miniaturization | The smaller size of PhotoMOS reduces the overall size of the interlock circuit.
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Proposal for replacing a mechanical relay with a PhotoMOS

Reference part number

If considering to replace a mechanical relay with a PhotoMOS,
please contact a Panasonic sales representative.

Part type for reference (example) PhotoMOS lineup
Load Load | On-resistance <
Type | Feature Part number voltage | current (Typ.) g _
AQY2125S 3 '
GU | General . 60V | 0.5A | 0.830Q g ‘;.
AQV252G3S
Hi h . s o \\‘
HE | capacity Q‘ 60V | 33A 00330 I 28
‘ s =T ton
AQY222R2VY -
High N
RF | frequency . 60V | 04A | 08Q -4
AQY214EH N @« e . i
GU | General % 400V | 0.12A | 260 _——
use i 0.07
{1\ 0.05 *
) 0.04
AQZ206G2 0.03
High
POWer capacity 600 \/ TA 052 Q 0.02
XX I N S I e I
AQV258H5
ngh 0 30 40 50 70 100 200 300 400 500 700 1000 1500 2000
HE voltage . 1500V 0.02 A 315 Q Load voltage (V)

Click here for PhotoMOS Web page
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Proposal for replacing a mechanical relay with a PhotoMOS

Please contact Panasonic for mechanical relays as well.

Panasonic offers a full product lineup of mechanical relays in addition to PhotoMOS.

Signal Relays (2A or less) Power Relays (Over 2A)
Search Search by Specificalions - Conlacl Arrangement / i Search Search by Specifications Saareh by LIne Search by Contact Rating /
by > Comparison Table Rating hy > Comparison Table i % P Contact Arrangement
Seleclor Chail (PDF) = ©, Enter signal Relay's Part No m Selectar Chart (PDF) 2> Q, Fnter Pawer Relay's Part No
Return to Signal Relays Home —3 Return to Power Relays (Over 2A) Home —»
Lineup Lineup
Max. MNominal 3 - o
Serics Features m‘;x:ﬂ‘;“ switching coil Tx::" Operafing power = Downloads Fpechicahon search A Cloar
cunrent vulage
Contact arangement Mo switching
GM Halays High sensitity, | 2¢ 1A De SMU,THD | 100mW to EXrm 2 Not spacified v FEpin Notspecifiad  w
| 100 mW operating 230mwW [ Caratogs |
‘&" paviet, 2 Form G » Terminal shaps | Not specified v
1A compact size
GO Relays High sensilivily, 2c 24 nc SMD, THD | 100mYY I
" ﬁﬂ 100 mW operating 230miWY 21 products were 1ound. 1 1o 27 are now beng daplayed,
power, 2 Form C, m
2 A compact slze Seres Features Coniact amangement Max switching current | Terminal shape  Downloads
and Nzl relays o | 'DE Compilant with European eafety | 1a,1alb,2a 84,104 THD m
GQ Relays TH Types Small size 2 24 Dc SMD,THD | 100m\W to ‘ Relays standarce, 1 Form Al Form AT m
w controlied 3.5 A 230mw [ Catatags | Form A1 Form B 108 A
! \nrueh cument Polanzed power relays
possible oJ High insulation, 1 pele2-pole 16 | 1a.1b.1¢c.1a1b.2a.20.2c  10A.16A THD Erm
' 1% Kelays 2,000 vrms 2¢ 2n [ile} sMp, THD | 14omw2oomv | ETREIY “ Relays | A Polanzed power relays
dielectric strength,
2ZFormCand 2 A m
i DJH Sullapie tor ighting and motor 1a 507 THD
Relays load. 1 Form A 50 A, Latching m
1%-0 Helays 5,000 V gurge 2 28 oe SMD,THD | 150mW 1o | CAD data | relays
' wilhslanad vollzage: 2T0mwW m
2Form Cand 2A DK 1FmA 104, 1FormA1Form | 13,131b,23 84,104 THD | CAD data |
high diclectric w Relays | D/2FormA0 A, Small polarized [Gatatons |
£trangth ralays power relays
TX-8 Relays High sensitivity. | 2¢ 1A bc SMD.THD | SOmW to oS 1FOmMASA(AC)/5A(DC),1 | 1aiaib2a 54,84 THD | CAD data |
50 mwlonerzm? 170mW | catatogs | | Power Form A1 Form B/2 Form A s A | Catulogs |
powor, 2 Fom, C w Relays | (AC/DC). Small polarized nower
And 1 A relays relays
TQ Relays Flat 5 mm 2 Form | 2¢ 1A e THD 100mW to DY 1FormA10A 1FomA1Fom D | 1a.1alb BA.10A THD | can data |
. C, 2A, Surface 300mWw g Relays | 8 A Small polarized power relays
mount terminal Caioms | v  Criatopa
relays
ow 1 Form A8 16 A, Small. 12 8A.16A THD Erm
. . Relays  Polarized power relays (latching [ Catalogs |
i fyne)
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