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Operating instruction for solid state relays

1 [ A4k HiL 2% (1945 1 Characteristic of solid state relays

1.1 BEA4kHLEE (Solid State Relays, 4i5SSR) , & BAMEIhGE . CHUMARS K T, BB SRS RTCIE TR, FIRDE
PR G 2 (R B TR AR S B I LR RN 5 Sl Ciriam) 2 R HRR S AT AR &, B TCAT AT AT 2. [ A4k i 2 bk A
A5 Ak B AR S U BT e A, R R GER . OGRS, AR N A KA AT S e A T H R R
1.1 Solid state relays (SSR for short) is a kind of electronic switch with isolating function and without mechanical contacts, made up
of semiconductor and passive element, make use of photoelectric coupler and transformer to electric isolate or electric couple the
control circuit (input terminal) and load circuit (output terminal), there isn”  t any movable parts inside. The solid state relay not only
has switching function that is the same as electromagnetic relay, but also has advantages such as compatible with logic circuit, firm
mounted switch, low electromagnet interference or radio frequency interference, long service life and high reliability.

2 [ 5 4K L 2% 1) T4 J5 B2 Working principle of solid state relays

2.1 [ AR ERE P AR R TIT SR, SRADG A S P B R A8 eIl it CRIONHRER) S fdiiml B (Rt i) AR 8 S A5 5 1
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2.4 B2 4% HLER A RS R AE AR A5 S B0 T, SR SO BB T DD T OCHE Y o it LR S R DR A CE ) 4L,

A LI AT RS IR H R El B . E AT, A AR HL R % D ER S XA TR RE (Triac) B AT4%%E (ThyristorsiSCR)
MOS# M4 (MOSFET) gk =4 (Transistor) . ZEZI Uik ks (IGBT) .

2.1 Solid state relays is a kind of electronic switch that without mechanical contacts, adopting photoelectric device and transformer to
electric isolate or signal couple the control circuit (input circuit) and load circuit (output circuit), drive solid power device to make and
break or switch the load circuit. Although there are various solid state relays of different specifications in the market, their working principle
is similar, and mainly made up of input (control) circuit, drive circuit and output (load) circuit.

2.2 The input circuit of solid state relays is used to input control signal and work as the triggering signal source. Generally, the input
circuit of solid state relays is DC input (like resistant input, the input current will have a linear variation when voltage changes), but some
are AC input.

2.3 The drive circuit of solid state relays includes isolating and coupling circuit, functional circuit and triggering circuit. At present, we
adopt photoelectric coupler and high frequency transformer for isolating and coupling circuit. The photoelectric coupler that often used

is light-triode, light- bidirectional thyristor and light- diode array (light-volt), etc. The high frequency transformer coupling, under a certain
input voltage, a self-oscillation of 10MHz is formed, and transmits the high frequency signal coupling to secondary of transformer through
the transformer’s magnetic core, and finally drive the trigger circuit. The functional circuit is mainly applied in circuits of solid state relay
that require some special functions, it also perfects the drive circuit, includes detection and rectifying, acceleration, protection and display.
The trigger circuit is used to supply triggering signal for the output device.

2.4 The output circuit of solid state relay realize to make or break the load circuit under the control of triggering signal. It usually include
power device (chip), some also include absorption circuit that has transient inhibitory action. At present, we often adopt output device
such as bidirectional thyristor (Triac), single-directional thyristor (Thyristor or SCR), MOS field effect tube (MOSFET), crystal triode
(Transistor) and insulating grid type bipolar transistor (IGBT) for solid state relays.
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3 [ A4k HL 23 1) 7Y Type-choosing of solid state relays
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3.3 [E A4k 2% 0% EEOILL%*%TE%%%EE%%?‘EH%E‘J%%{‘EE?FM AE PR TR A A AR R 5 | R A TR PR DA A LU ) ARG il
A, FE A B R LR IE T A 4k r A R R B e R, TERR N, R A SRR A AR TR = e S AE
IR X BB R, MR iR (SR .

B A FL B FIRUT A HL A AR FUAH HLAL =L
Load type Resistance | Incandescent lamp | AC electromagnet | Transformer | Single-phase motor | Three-phase motor
[%%)i % %(Reduction ratio 1 0.8 0.5 0.5 0.12/0.24 0.18/0.33

R AT LR B IME R B R . A S T AU ] 2 Ak L 2 B A i SRR 960HZ LT
(I T4550 Hz)

3.1 Input Please refer to the input character curve and input voltage range of solid state relay, and choose the input specification that
you need.

3.2 Output The output voltage of solid state relay usually means the steady state voltage in the output terminal of relay. And the transient
voltage means the max transient voltage of the output terminal of relay under off state that will not be arc over or lose blockout function.
During operation, please make sure that the peak value of max voltage on the relay’s output terminal should lower than the transient
voltage value. When switching AC inductive load, like switch on single-phase (three-phase) electric machine, the output terminal of relay
may appear transient voltage that is two times of peak value of power supply. For this kind of load, please remain a certain allowance for
output voltage when select solid state relays.

3.3 The output current of solid state relays usually means steady state current that flow through the output terminal of relay. Because

of the surge current caused by inductive load and condensive load and surge that caused by power supply itself, please remain a certain
allowance for output current when select solid state relays, under normal temperature, please satisfy the formula: steady state working
current of actual load=the rated output current of selected product X reduction ratio, it will improve the reliability of product(refer to table 1).
Notice The smaller value of reduction ratio of single-phase and three-phase electric machine in the table corresponding to the mass
load. The best output load frequency of AC solid state relay list in this manual is below 60Hz (such as power frequency 50Hz).

4 [ 254k H 2% (kR 5 Symbol of solid state relays

Q/XWQHI007-2003 {3 FH [l A5 4% HL 2% SORITE D BT 1 38 T A5 4% g (M 7= i 2, B EARARS . S NGRS L it B FRUAL
SR ORBI T

Q/XWQHI007-2003 Norm for General Solid State Relays stipulates product symbol for general solid state relays, include code of
main names, input and output code, output voltage and current, output type. For example:

LRSSR-o o 210-OL-B-N

b FMEFERET Action State Indication
i 95 T :AType of output switch

i 2524 Output type

4 H4 B/ Output current

it HL i Output voltage

i85 Output code:  (A:%23i AC  D:HiDC)

O S Input code:  D:3-32VDC T: 5-32VAC/DC A: 90-280VAC

A1:180-460VAC A2:18-30VAC

R:470-510K/2W{Li&E A T [ 5 1 & #5 Only suitable for solid state regulator

FEFX5 Code for main names
LRSSR: ¥ [ 4 4k Hi 22 Single-phase solid state relay
LRSSVR:[f 51 [ £ Soild state regulator
LRSSR-3: = # [ Z:4k Hi 2 Three-phase soild state relay
LRSSR-M: Huff i He 3 [ 25 4k H2 2% Single-phase modular or solid state relay
LRSSR-F:/ [ 5 4k Hi 2§ Miniature solid state relay
LRSSR-P:/MN [EH 45 4% Hi 25 Miniature solid state relay

FRRTFEAO0, OL. 1., LR TR WA TR GO A BN 36 I s B LA
Notice: The type code includes O,0OL, 1 and 1L, respectively means zero crossing type, zero crossing suitable for inductive load,
stochastic type, and stochastic type suitable for inductive load.
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5 [ A4k 25 122 %% Installation of solid state relays

AN A, pr s RG]t A gk g, S s AL AR, (A I BRI R R AR AR R LI ALEE . SRR 2 LA

B HERG, FTRIRIEERIE260 LT, SsPAM s WA T] v [ AS Ak L g T A R SR TEMRET 2 BRI A 1) B [ ) R
EAGERT20N.m) , PR Al b RAZIEOTR, SIS AN R R i U S WU W] S e . JRAR RES S0 M i — = S v IR

ISR T BB R BRI A . Bk B b, ROE R A IR 5 R T

The insert type leading out end solid state relay listed in this manual adopt intense heat conducting material for leading foot. When
operation, the hole distance and aperture on the printed-circuit board should be fit tightly and correctly, the brazing temperature should
below 260 degree, and within 5s; the bolt type leading out end solid state relay fit with washer and fastening screw, when operation,
please adopt suitable fastening moment (but should not more than 20N.m), prevent from adding contacting resistance, loose or craze,
make sure it is reliable connect with conductor and machine. Coat a layer of heat conducting silicone grease on the bottom board,
and fit tightly with cooling plate and installing board. During the operation, please check the screw of solid state relay regularly, make
sure it is tight.

6 [F 254k o 2815 FHIVE 2 25750 Notice for operation of solid state relays

6.1 AFEHIE 5

A2 UL I A A0k P % R A AN PR — AN 10 Hzs B AT 4E HLAs 42 A5 5 1O R SRR T4k i g8 il . SRIBTIN 1) AN S A%, AR
IR Ny, R R R, RPN LR IR, ROE 2 R R RN ELR . SRHAPTAT AL S 2 SO S 2k AR
SHTIL. JCHRBUIAA s EEDIT SR, AR A FIBrL A B AP A AR IR IR C L, B LA A\ il A 00 L C AL R
(R e B A DRI ER,  LARG IR e T IR SR A 1R
6.2 it PR3 L -

SEBRNI,  ARBILE SR LB 3, B ANIIAT R PR L, G BRI . R (O HRER (WITVS)  HUREH AL AR (IR
HPEMOV, W23) . Ml s4it, WEB. ECHTR.
ARSI BN i, A7 LSRR A AT RO AT B Clfi h R T2 S5 9 OLEk1L) .

Input control signal:

The input control frequency of AC solid state relay should not exceed 10Hz; the period for DC solid state relay to control signal should
more than 5 times of the summation of making time and breaking time of relay. When the ambient is too high, please decrease the control
current appropriately, and when the ambient is too low, please increase the control current appropriately. Try to shorten the input line
and adopt twin line or twisted pair wire to reduce the radio frequency interference. When there are contactor or automatic switch exists,
you can parallel connect capacitance or RC circuit that series connected with resistance and capacitance on the input terminal, or
series connected with electromagnetic filter and filter circuit that made by LC to prevent from error connection caused by electromagnet
interference.

Output protecting circuit:

In the actual application, non-resistance load is used often, please add corresponding protecting circuit, such as quick-acting fuse,
transient suppressing circuit (absorption circuit), voltage dependent resistor MOV and discharging appliance, etc., see diagram B and C.
Some products listed in this manual already contain absorption circuit (such as the output specification of OL or 1L).

2
sheet 2
2= P iR € Hin HH LR (V) M 25 U1 LS (V) i H B KU FRLIAT (A
Series NO Spec Type Rated output Voltage | Inst oppressing Voltage Output leakage current
1 TVS 220 350~420 10( /N ERCH I HL 2% ) 1(JCRCHLE)
RC aption Circuit inside NO RC circuit
2 TVS 380 620~720 15( 1N B RCI I HL ) 1.5(JERCH)
RCaption Circuit inside NO RC circuit
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Sheet 3
B H R (V) J B E BHL R (V)
Load Voltage Varistor Voltage
220 430
380 750
660 1200

KB A g R a itk
Drawing B: AC load Protection Circuit
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Drawing C: DC load Protection Circuit
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LRSSR %41 Series

e S R B 5 R VALH 8 25
Classification AC Solid State Series | DC Solid State Series Voltage Regulater
FEAR TS Model LRSSR-AA| LRSSR-DA LRSSR-DD LRSSVR
$#BE (V) Load Voltage 28~285 |28~285 36~530| 50,100 50,600(700,800,] 40~250
36~530 48~660 300,400 900 80~380
5,10,20,30,40,/5,10,20,5,10,20) 5,10,20
MR (A) Load Current 5,10,20,30,40,50,60,80,100| =7 |7 T o S
B (A) . ‘ 50,60,80,100| 30,40, 30,40,
JrJRE & (Vac) Dielectric Strength 2500
2P (MQ) Insulation Resistance 100
FEtlHLE (Vdc) Control Voltage 90-265 3.32 3.32
#| L (mA)Control Current <10 3-35 5-20
B LR (V) On Voltage Drop <10 <15 <25
Wr &R (mA) Off Leakage Current <4 <2 <1
#% 5 (Hz)Frequency Range 47~63
ST ] (ms)on-off Time <10 \ <0.8
ZIEIRZ&TE~ Action State Indication LED
A5G Ambient Temperature -30°C+75°C
#%%2J 3\ Mounting Method 12 [E 5 Bolt Fixation
FI3$% % Same Reference SSR,G3NA-420B, SSR,JGX-1572F,JGX-1554F,
LSAP3810A,LSAP2210A | JGX-1598F,JG53FA,JGX-54FA
1A Directions R ESALL b, 425445 A %% Load Current Resistance Above DC 5A Must Be Set Radiator
LRSSR-AA#E2K ] Connection diagram LRSSR-DA#:2E K] Connecting diagram
074@ @;M 374@ @: 2-94.5
: 8 P
Ty ) S @D LED \
B w || @ Bls | @ =
Load Load
48mm 48mm
LRSSR-DD#4k 18] Connecting diagram LRSSVRFZEZL | Connecting diagram
48mm
T et 2
8 =7 D * |e
+ T 50 ‘ —o0 oad Voltage . Ny iy
D A o 1 9) O] wiEseE .
i @ @&' é Contl g @ @@
T D e

SSVR wiring Diagronm
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s A S B 2 8] 2 Zi T IR DA R

Remark:Thermal silicone grease should be spread between solidity and radiator for heat rejection.
LRSSR F AN A1 226 R

LRSSR Series dimension and

installation dimensions
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LRSSR-3 741 Series

7= Model LRSSR-3AA LRSSR-3DA
fi#B)E (V) Load Voltage 24~440,48~480,90~660
i (A) Load Current 5,10,20,30,40,50,60,80,100
/i E  (Vac) Dielectric Strength 2500

A2l (MQ) Insulation Resistance 100

%4 (Vdc) Control Voltage 90-280/280-440 3-32

54| (mA)Control Current <10 <25
JEAERE (V) On Voltage Drop <15

Wrdsdw i (mA) Off Leakage Current <10

JiZiH (Hz)Frequency Range 47~63

JWWrESTE - (ms)on-off Time 1/2 Cycle
HTEIRETE 2~ Action State Indication LED

IREEEE Ambient Temperature 30°C~+75C

Z X IZ3. Mounting Method ¥4 % Bolt Fixation
TPREZTR Same Reference SSR JG-2FA JG2FB,JG-2FC,JGX
vi Directions GO TEBARL |, 0 41% 44 Load Current Resistance Above DG 5A Must Be Set Radiator

s S S HEAS 2 8] 2 i T IR AR
Remark:Thermal silicone grease should be spread between solidity and radiator for heat rejection.

LRSSR-3 RIISME R 1223 R LRSSR-3 & ¥4k
LRSSR-3 Series dimension and LRSSR-3 Serise connecting diagram

installation dimensions

92mm
108.5 —HREBIR
375 107 Trzee phas«;,ss AC pog:ver source
m—— N — ‘ I I I .
| _elele] 4
P @ ~ M o - Al Bl Cl1 4+ @ ‘ +
e N LED = E Lep© S pmem
2 23 3
E@ I: :D E@:r} S g Control Voltage
| =) ¢ q an |
-l pese
92
105.2
SASAS)
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SAT40ATR B A K~) Dimensions of the equipped radiator
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LRSSR PCB %% Series

7 E Model LRSSR-DA LRSSR-DA LRSSR-F LRSSR-P LRSSR-P-DD
iz (V) Load Voltage 40-240/36-530 | 40-240/36-530 | 28-280/36-530 28-280/36-530 | 2-150VDC
M H R (A) Load Current 1~10A 1~5A 1~3A 1~3A 1~5A

IR & (Vac) Dielectric Strength 2500

#dizkiifl (MQ) Insulation Resistance 100

fzf#lHLE  (Vdc) Control Voltage 3.32

il (mA)Control Current <7 <10mA
JBFJERE (V) On Voltage Drop <15 <07
WiZsds i (mA) Off Leakage Current <2

PiFEH (Hz)Frequency Range 47-63

JEWHSTE  (ms)on-off Time <1/2Cycle <1ms
HTEIRETE 2~ Action State Indication I LED x

TR JE Ambient Temperature -30C~+75C

Z X% Mounting Method

H{fiPCB Put PCB In Directly

[FZEAIZ T Same Reference

SSR,JG-3F,G3CN

7] Directions

LRSSR & A AME R ~F Al 2235 R ~f LRSSR Series dimension and installation dimensions
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LRSSR#Z%2E K Connecting diagram LRSSR-F #:4k K| Connecting diagram

Control Voltage

Control Voltage
R H| B E 3-32vDC

{RHIBE 3-32vDC

Fa L
E ¢ g

20

24

1 2

‘o) \ 1 2
O
4-91
— B\ 4-91
12.5
9
fa#; Load
A
Load
AHBE

Load Voltage AFHBE

Load Voltage

LRSSR-PH24; %] Connecting diagram LRSSR-P-DD ##4k1&] Connecting diagram
4
~
4
4 S S N
4 O . 2l HL . 3-32vDC
<t R HIBE 3-32vDC 3 Control Voltage
\ 3(-\ Control Voltage 0740 —
Py —
o ﬁ?ﬁz Load
fAE Load 2
! 20 | BB Oy =+
y
X B LR
o~ sz'\ fk EE.E Load Voltage
Load Voltage 1
y 1@\ O o
4-01
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LRSSR-M %741 Series

F=im %5 Model LRSSR-M

f# Bk (V) Load Voltage 28~280,90~450,48~660
ARG (A) Load Current 100,120,150,200,250,300
JrJRiE  (Vac) Dielectric Strength 2500

2%l (M Q) Insulation Resistance 100

il & (Vdc) Control Voltage 3.32

EH[FA  (mA)Control Current <10

WEERE (V) On Voltage Drop <15
W& ER (mA) Off Leakage Current <4
IFJEE (Hz)Frequency Range 47~63
WA (ms)on-off Time <1/2 Cycle
FITFIRATR7~ Action State Indication LED

I EE Ambient Temperature 30C~+75C

3P 3\ Mounting Method IEFE 2 Bolt Fixation
"R ST Same Reference SSR.JG-3F.G3CN

P Directions

SV [EAS S A 2 AT A R LR A
LRSSR-M AR A R~ Al 38 KR ~f LRSSR-M Series dimension and installation dimensions

Jumr | :
el el
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LRSSR-M #4448 LRSSR Series connecting diagram
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