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		  828 solid state relays  technical information solid state relays technical information glossary terms meaning circuit functions photocoupler phototriac coupler transfers the input signal and insulates inputs and outputs as well. zero cross circuit a circuit which starts operation with the ac load voltage at close to zero-phase. trigger circuit a circuit for controlling the triac trigger signal, which turns the load current on and off. snubber circuit a circuit consisting of a resistor r and capacitor c, which prevents faulty ignition from occurring  in the ssr triac by suppressing a sudden rise in the voltage applied to the triac. input input impedance the impedance of the input circuit and the resistance of current-limiting resistors used.  impedance varies with the input signal voltage in case of the constant current input method. operating voltage minimum input voltage when the output status changes from off to on. reset voltage maximum input voltage when the output status changes from on to off. operating voltage the permissible voltage range within which the voltage of an input signal voltage may fluctuate. rated voltage the voltage that serves as the standard value of an input signal voltage. input current the current value when the rated voltage is applied. output leakage current the effective value of the current that can flow into the output terminals when a specified load  voltage is applied to the ssr with the output turned off. load voltage the effective supply voltage at which the ssr can be continuously energized with the output  terminals connected to a load and power supply in series. maximum load current the effective value of the maximum current that can continuously flow into the output terminals  under specified cooling conditions (i.e., the size, materials, thickness of the heat sink, and an  ambient temperature radiating condition). minimum load current the minimum load current at which the ssr can operate normally. output on voltage drop the effective value of the ac voltage that appears across the output terminals when the  maximum load current flows through the ssr under specified cooling conditions (such as the  size, material, and thickness of heat sink, ambient temperature radiation conditions, etc.) characteristics dielectric strength the effective ac voltage that the ssr can withstand when it is applied between the input  terminals and output terminals of i/o terminals and metal housing (heat sink) for more than 1  minute. insulation resistance the resistance between the input and output terminals of i/o terminals and metal housing (heat  sink) when dc voltage is imposed. operating time a time lag between the moment a specified signal voltage is imposed to the input terminals and  the output is turned on. release time a time lag between the moment the imposed signal input is turned off and the output is turned  off. ambient temperature and  humidity (operating) the ranges of temperature and humidity in which the ssr can operate normally under specified  cooling, input/output voltage, and current conditions. storage temperature the temperature range in which the ssr can be stored without voltage imposition. others inrush current resistance a current which can be applied for short periods of time to the electrical element. counter-electromotive force extremely steep voltage rise which occurs when the load is turned on or off. recommended applicable  load the recommended load capacity which takes into account the safety factors of ambient  temperate and inrush current. bleeder resistance the resistance connected in parallel to the load in order to increase apparently small load  currents, so that the on/off of minute currents functions normally.

 solid state relays   technical information 829 precautions and notes on correct use  !warning do not touch the ssr terminal section (charged section) when the power supply is on. for ssrs with terminal covers, be sure to at- tach the cover before use. touching the charged section may cause electric shock. do not touch the ssr or the heat sink either while the power sup- ply is on, or immediately after the power is turned off. the ssr/ heat sink will be hot and will cause burns. do not touch the ssr load terminal immediately after the power is turned off. the internal snubber circuit is charged and may cause electric shock. ? do not apply excessive voltage or current to the ssr input or out- put circuits, or ssr malfunction or fire damage may result. � do not operate if the screws on the output terminal are loose, or heat generated by a terminal error may result in fire damage. � do not obstruct the air flow to the ssr or heat sink, or heat gener- ated from an ssr error may cause the output element to short, or cause fire damage. � be sure to conduct wiring with the power supply turned off, or electric shock may result. � follow the  correct use  section when conducting wiring and solder- ing. if the product is used before wiring or soldering are complete, heat generated from a power supply error may cause fire damage. � when installing the ssr directly into a control panel so that the panel can be used as a heat sink, use a panel material with low thermal resistance such as aluminum or steel. if a material with high thermal resistance such as wood is used, heat generated by the ssr may cause fire or burning.  before using the ssr unexpected events may occur before the ssr is used. for this rea- son it is important to test the ssr in all possible environments. for example, the features of the ssr will vary according to the product being used.  all rated performance values listed in this catalog, unless otherwise stated, are all under the jis c5442 standard test environment (15   to 30  c, 25% to 85% relative humidity, and 86 to 106 kpa atmosphere). when checking these values on the actual devices, it is important to ensure that not only the load conditions, but also the operating envi- ronmental conditions are adhered to.  zero cross function an ssr with a zero cross function operates when the ac load volt- age approaches the zero point or its vicinity, and releases when the current reaches the zero point. an ssr with a zero cross function reduces clicking noises that may be generated when the load is turned on.  life expectancy (mttf) the mean time to failure (mttf) of ssrs is 100,000 hours, which varies with the operating conditions. to ensure long life and stable operation, take proper countermeasures against extremely high or low operating temperature, heavy fluctuations of ambient tempera- ture, and/or long continuous energization.  input circuit input noise ssrs need only a small amount of power to operate. this is why the  input terminals must shut out electrical noise as much as possible.  noise applied to the input terminals may result in malfunction. the  following describes measures to be taken against pulse noise and  inductive noise. pulse noise a combination of capacitor and resistor can absorb pulse noise  effectively. the following is an example of a noise absorption circuit  with capacitor c and resistor r connected to an ssr incorporating a  photocoupler. the value of r and c must be decided carefully. the value of r must  not be too large or the supply voltage (e) will not be able to satisfy  the required input voltage value.  the larger the value of c is, the longer the release time will be, due to  the time required for c to discharge electricity. note: for low-voltage models, sufficient voltage may not be applied to the ssr because of the relationship between c, r, and the in- ternal impedance. when deciding on a value for r, check the input impedance for the ssr. output (load voltage) input on  off r c pulse width pulse voltage pulse voltage (v) pulse width (  s)

 830 solid state relays  technical information inductive noise do not wire power lines alongside the input lines. inductive noise may cause the ssr to malfunction. if inductive noise is imposed on the input terminals of the ssr, use the following cables according to the type of inductive noise, and reduce the noise level to less than the must release voltage of the ssr. twisted-pair wire: for electromagnetic noise shielded cable: for static noise a filter consisting of a combination of capacitor and resistor will effec- tively reduce noise generated from high-frequency equipment. note: r: 20 to 100  ? c: 0.01 to 1   f input conditions input voltage ripples when there is a ripple in the input voltage, set the input voltage so that the peak voltage is lower than the maximum operating voltage and the root voltage is above the minimum operating voltage. countermeasures for leakage current when the ssr is powered by transistor output, the must release volt- age may be insufficient due to leakage current while power is off. to counteract this, connect bleeder resistance as shown in the dia- gram below and set the bleeder resistance so that vr is 0.5 v or less. on/off frequency the on/off frequency should be set to 10 hz maximum for ac load switching and 100 hz maximum for dc load switching. if switching occurs at frequencies exceeding these values, the ssr output will not be able to follow-up. input impedance in ssrs which have wide input voltages (such as g3f and g3h), the input impedance varies according to the input voltage and changes in the input current. for semiconductor-driven ssrs, changes in volt- age can cause malfunction of the semiconductor, so be sure to check the actual device before usage. see the following examples. applicable input impedance for a photocoupler- type ssr without  indicators (example) g3f, g3h (without indicators) applicable input impedance for a photocoupler- type ssr with indicators  (example) g3b, g3f, g3h (with indicators) applicable input impedance (example) g3cn filter high-frequency  device load 0 v peak voltage root voltage bleeder resistance input current (ma) input impedance (k ? ) input voltage (v) input current input impedance input current (ma) input voltage (v) input impedance (k ? ) input current input impedance input voltage (v) input current (ma) input impedance (k ? ) input current input impedance

 solid state relays   technical information 831  output circuit ac on/off ssr output noise surges if there is a large voltage surge in the ac current being used by the ssr, the c/r snubber circuit built into the ssr between the ssr load terminals will not be sufficient to suppress the surge, and the ssr transient peak element voltage will be exceeded, causing over- voltage damage to the ssr. only the following models have a built-in surge absorbing varistor: g3na, g3s, g3pa, g3ne, g3nh, g3dz (some models), g3rz, and g3fm. when switching an inductive load with any other models, be sure to take countermeasures against surge, such as adding a surge absorbing element. in the following example, a surge voltage absorbing element has been added. select an element which meets the conditions in the following table as the surge absorbing element. dc on/off ssr output noise surges when an l load, such as a solenoid or electromagnetic valve, is con- nected, connect a diode that prevents counter-electromotive force. if the counter-electromotive force exceeds the withstand voltage of the ssr output element, it could result in damage to the ssr output ele- ment. to prevent this, insert the element parallel to the load, as shown in the following diagram and table. as an absorption element, the diode is the most effective at sup- pressing the counter-electromotive force. the release time for the solenoid or electromagnetic valve will, however, increase. be sure to check the circuit before use. to shorten the time, connect a zener diode and a regular diode in series. the release time will be short- ened at the same rate that the zener voltage (vz) of the zener diode is increased. (reference) 1. selecting a diode withstand voltage = v rm     power supply voltage    2 forward current = i f     load current 2. selecting a zener diode zener voltage =  vz  <  ssr withstand voltage ? (power supply voltage + 2 v) zener surge power =  p rsm   >  vz    load current    safety factor (2 to 3) note: when the zener voltage is increased (vz), the zener diode ca- pacity (p rsm ) is also increased.  application circuit examples connection to sensors the ssr connects directly to a proximity sensor or photoelectric sensor. switching control of incandescent  lamps temperature control of electric  furnaces voltage varistor voltage surge resistance 10 to 120 vac 240 to 270 v 1,000 a min. 200 to 240 vac 440 to 470 v 380 to 480 vac 820 to 1,000 v absorption element example absorption  element diode diode +  zener diode var istor cr effective- ness oo x varistor load varistor load sensor (brown) (black) (blue) sensors:   tl-x proximity sensor e3s photoelectric sensor load  po w er  supp ly input  signal  source load po wer  supply incandes- cent lamp input signal  source and  temperature  controller load  heater load  po w er  supp l y input

 832 solid state relays  technical information forward and reverse operation of  single-phase inductive motors note: 1. the voltage between the load terminals of either ssr 1 or ssr 2 when turned off is approximately twice as high as the supply voltage due to lc coupling. be sure to use an ssr model with a rated output voltage of at least twice the supply voltage. for example, if the motor operates at a sup- ply voltage of 100 vac, the ssr must have an output volt- age of 200 vac or higher. 2. make sure that there is a time lag of 30 ms or more to switch over sw1 and sw2. on/off control of three-phase  inductive motors forward and reverse operation of  three-phase inductive motors make sure that signals input into the individual ssrs are proper if the ssrs are applied to the forward and reverse operation of a three- phase motor. if sw1 and sw2 as shown in the following circuit dia- gram are switched over simultaneously, a phase short-circuit will result on the load side, which may damage the output elements of the ssrs. this is because the ssr has a triac as an output element that is turned on until the load current becomes zero regardless of the absence of input signals into the ssr. therefore, make sure that there is a time lag of 30 ms or more to switch over sw1 and sw2. the ssr may be damaged due to phase short-circuiting if the ssr malfunctions with noise in the input circuit of a ssr. to protect the ssr from phase short-circuiting damage, a protective resistance r may be inserted into the circuit. the value of the protective resistance r must be determined accord- ing to the withstanding inrush current of the ssr. for example, the g3na-220b withstands an inrush current of 220 a. the value of the protective resistance r is obtained from the following. r > 220 v x   2 /200a = 1.4  ? considering the circuit current and weld time, insert the protective resistance into the side that reduces the current consumption. obtain the consumption power of the resistance from the following. p = i 2 r x safety factor (i = load current, r = protective resistance, safety factor = 3 to 5) selecting an ssr for different loads the following provides examples of the inrush currents for different loads. motor load  po wer  supp ly l c motor three- phase  power  supply input signal  source r s t ac load and inrush current load inrush  current/ normal  current approx.  10 times approx.  10 to 15  times approx.  5 to 10  times approx.  2 to 3  times approx.  20 to 50  times 1 wave- form solenoid incan- descent  lamp motor relay capacitor resis- tive  load inrush current normal current

 solid state relays   technical information 833 heater load (resistive load) a resistive load has no inrush current. the ssr is generally used together with a voltage-output temperature controller for heater on/ off switching. when using an ssr with the zero cross function, most generated noise is suppressed. this type of load does not, however, include all-metal and ceramic heaters. since the resistance values at normal temperatures of all-metal and ceramic heaters are low, an overcurrent will occur in the ssr, causing damage. for switching of all-metal and ceramic heaters, select a power controller (g3px, consult your omron representative) with a long soft-start time, or a constant-current switch. lamp load a large inrush current flows through incandescent lamps, halogen lamps, and similar devices (approx. 10 to 15 times higher than the rated current). select an ssr so that the peak value of inrush current does not exceed half the inrush current resistance of the ssr. refer to  ? repetitive ?  (indicated by the dashed line) shown in the following figure. when a repetitive inrush current of greater than half the inrush current resistance is applied, the output element of the ssr may be damaged. motor load when a motor is started, an inrush current of 5 to 10 times the rated current flows and the inrush current flows for a longer time than for a lamp or transformer. in addition to measuring the startup time of the motor or the inrush current during use, ensure that the peak value of the inrush current is less than half the inrush current resistance when selecting an ssr. the ssr may be damaged by counter-electromo- tive force from the motor. be sure to install overcurrent protection for when the ssr is turned off. transformer load when the ssr is switched on, an energizing current of 10 to 20 times the rated current flows through the ssr for 10 to 500 ms. if there is no load in the secondary circuit, the energizing current will reach the maximum value. select an ssr so that the energizing cur- rent does not exceed half the inrush current resistance of the ssr. half-wave rectifying circuit ac electromagnetic counters and solenoids have built-in diodes, which act as half-wave rectifiers. for these types of loads, a half- wave ac voltage does not reach the ssr output. for ssrs with the zero cross function, this can cause them not to turn on. two meth- ods for counteracting this problem are described below. � connect a bleeder resistance with approximately 20% of the ssr load current. � use ssrs without the zero cross function. full-wave rectified loads ac electromagnetic counters and solenoids have built-in diodes, which act as full-wave rectifiers. the load current for these types of loads has a rectangular wave pattern, as shown in the following dia- gram. accordingly, ac ssrs use a triac (which turns off the element only when the circuit current is 0 a) in the output element. if the load cur- rent waveform is rectangular, it will result in an ssr reset error. when switching on and off a load whose waves are all rectified, use a -v model or power mos fet relay. -v-model ssrs: g3f-203sl-v, g3h-203sl-v power mos fet relay: g3dz, g3rz, g3fm heater load temperature  controller  (voltage output) non-repetitive repetitive energized time (ms) inrush current (a. peak) bleeder resistance load load circuit current  wave pattern

 834 solid state relays  technical information small-capacity loads even when there is no input signal to the ssr, there is a small leak- age current (i l ) from the ssr output (load). if this leakage current is larger than the load release current, the ssr may fail to reset. connect a bleeder resistance r in parallel to increase the ssr switching current. load (e.g., relays) release voltage load (e.g., relays) release current inverter load do not use an inverter-controlled power supply as the load power supply for the ssr. inverter-controlled waveforms become rectangu- lar, so the dv/dt ratio is extremely large and the ssr may fail to reset. an inverter-controlled power supply may be used on the input side provided the effective voltage is within the normal operating volt- age range of the ssr. capacitive load the supply voltage plus the charge voltage of the capacitor is applied to both ends of the ssr when it is off. therefore, use an ssr model with an input voltage rating twice the size of the supply volt- age. limit the charge current of the capacitor to less than half the peak inrush current value allowed for the ssr.  load power supply rectified currents if a dc load power supply is used for full-wave or half-wave rectified ac currents, make sure that the peak load current does not exceed the maximum usage load power supply of the ssr. otherwise, over- voltage will cause damage to the output element of the ssr. operating frequency for ac load  power supply the operating frequency range for an ac load power supply is 47 to 63 hz. low ac voltage loads if the load power supply is used under a voltage below the minimum operating load voltage of the ssr, the loss time of the voltage applied to the load will become longer than that of the ssr operating voltage range. see the following load example. (the loss time is  a < b.) before operating the ssr, make sure that this loss time will not cause problems. if the load voltage falls below the trigger voltage, the ssr will not turn on, so be sure to set the load voltage to 24 vac minimum. (except for the g3pa-vd and g3na-2 @@ b.)  operation leakage current a leakage current flows through a snubber circuit in the ssr even when there is no power input. therefore, always turn off the power to the input or load and check that it is safe before replacing or wiring the ssr. r < e i l -i bleeder resistance r load e: load (e.g., relays) reset voltage i: load (e.g., relays) reset current load power supply bleeder resistance standards:  100-vac power supply, 5 to 10 k ? , 3 w  200-vac power supply, 5 to 10 k ? , 15 w voltage increase ratio ? v/ ? t = dv/dt: voltage increase ratio the dv/dt ratio tends to infinity,  so the ssr will not turn off. peak voltage ssr operating  voltage maximum  value 100 vac (r load) trigger voltage trigger voltage trigger voltage trigger voltage trigger voltage 24 vac (r load) trigger voltage switch element snubber circuit input circuit trigger circuit varistor leakage  current

 solid state relays   technical information 835  safety considerations error mode the ssr is an optimum relay for high-frequency switching and high- speed switching, but misuse or mishandling of the ssr may damage the elements and cause other problems. the ssr consists of semi- conductor elements, and will break down if these elements are dam- aged by surge voltage or overcurrent. most faults associated with the elements are short-circuit malfunctions, whereby the load cannot be turned off. therefore, to provide a safety feature for a control circuit using an ssr, design a circuit in which a contactor or circuit breaker on the load power supply side will turn off the load when the ssr causes an error. do not design a circuit that turns off the load power supply only with the ssr. for example, if the ssr causes a half-wave error in a circuit in which an ac motor is connected as a load, dc energiz- ing may cause overcurrent to flow through the motor, thus burning the motor. to prevent this from occurring, design a circuit in which a circuit breaker stops overcurrent to the motor. ssr mounting panel quality if g3na or g3ne ssrs are to be mounted directly onto the control panel, without the use of a heat sink, be sure to use a panel material with low thermal resistance, such as aluminum or steel. do not mount the ssr on a panel with high thermal resistance, such as a panel coated with paint. doing so will decrease the radiation effi- ciency of the ssr, causing heat damage to the ssr output element. do not mount the ssr on a panel made of wood or any other flam- mable material. otherwise the heat generated by the ssr will cause the wood to carbonize, and may cause a fire. overcurrent protection a short-circuit current or an overcurrent flowing through the load of the ssr will damage the output element of the ssr. connect a quick-break fuse in series with the load as a short-circuit protection measure.  design a circuit so that the protection coordination conditions for the quick-break fuse satisfy the relationship between the ssr surge resistance (i s ), quick-break fuse current-limiting feature (i f ), and the load inrush current (i l ), shown in the following chart.  operation indicator the operation indicator turns on when current flows through the input circuit. it does not indicate that the output element is on.  ssr life expectancy the ssr is not subject to mechanical wear. therefore, the endur- ance of the ssr depends on the rate of internal component malfunc- tion. for example, the rate for the g3m-202p is 321 fit  (1 fit = 10 ? 9  =    (malfunctions/operation)). the mttf calculated from this value is as follows: mttf = 321/  60  = 3.12    10 6  (operations) the effects of heat on the solder also need to be considered in esti- mating the total life expectancy of the ssr. the solder deteriorates due to heat-stress from a number of causes. omron estimates that the ssr begins to malfunction due to solder deterioration approxi- mately 10 years after it is first installed.  operation and storage  environment precautions operation and storage locations do not operate or store the relay in locations subject to direct sun- light or ultraviolet rays. otherwise the resin will deteriorate, thereby causing cracks and other damage to the case. do not operate or store the relay in locations subject to exposure to water or chemi- cals. otherwise rust, corrosion, and deterioration of the resin will occur. extended storage of ssr if the ssr is stored for an extended period of time, the terminals will be exposed to the air, reducing its solderability due to such effects as oxidation. therefore, when installing a relay onto a board after a long time in storage, check the state of the solder before use. also, take preventive measures so that the terminals will not be exposed to water, oil, or solvents while they are stored. vibration and shock do not subject the ssr to excessive vibration or shock. otherwise the ssr will malfunction and may cause damage to the internal com- ponents. to prevent the ssr from abnormal vibration, do not install the ssr in locations or by means that will subject it to vibration from other devices, such as motors. solvents do not allow the ssr to come in contact with solvents such as thin- ners or gasoline. doing so will dissolve the markings on the ssr. oil do not allow the ssr terminal cover to come in contact with oil. doing so will cause the cover to crack and become cloudy. location cause result input area overvoltage input element damage output area overvoltage output element damage overcurrent whole unit ambient temperature  exceeding maximum output element damage poor heat radiation time (unit: s) peak current (a) input terminal input circuit input indicator output circuit output terminal

 836 solid state relays  technical information pcb ssr soldering ssrs must be soldered at 260  c within five seconds. for models, however, that conform to separate conditions, perform soldering according to the specified requirements. use a rosin-based non-corrosive flux that is compatible with the material of the ssr.  ultrasonic cleaning do not perform ultrasonic cleaning. performing ultrasonic cleaning after the ssr base has been installed will cause ultrasonic waves to resonate throughout the ssr internal structure, thereby damaging the internal components. handling the ssrs do not drop the ssr is a high-precision component. do not drop the ssr or subject it to excessive vibration or shock regardless of whether the ssr is mounted or not. the maximum vibration and shock that an ssr can withstand varies with the model. refer to the relevant datasheet. the ssr cannot maintain its full performance capability if the ssr is dropped or subjected to excessive vibration or shock resulting in pos- sible damage to its internal components. the impact of shock applied to the ssr that is dropped varies, and depends on the floor material, the angle of collision with the floor, and the dropping height. for example, if a single ssr is dropped on a plastic tile from a height of 10 cm, the ssr may receive a shock of 1,000 m/s 2  or more. handle ssrs in in-line packages with the same care and keep them free from excessive vibration or shock. pcb-mounting ssrs suitable pcbs pcb material pcbs are classified into epoxy pcbs and phenol pcbs. the following table lists the characteristics of these pcbs. select one, t aking into account the application and cost. epoxy pcbs are recommended for ssr mounting in order to prevent the solder from cracking. pcb thickness the pcb may warp due to the size, mounting method, or ambient operating temperature of the pcb or the weight of components mounted to the pcb. should warping occur, the internal mechanism of the ssr on the pcb will be deformed and the ssr may not pro- vide its full capability. determine the thickness of the pcb by taking the material of the pcb into consideration. terminal hole and land diameters refer to the following table to select the terminal hole and land diam- eters based on the ssr mounting dimensions. the land diameter may be smaller if the land is processed with through-hole plating. mounting space the ambient temperature around the sections where the ssr is mounted must be within the permissible ambient operating tempera- ture. if two or more ssrs are mounted closely together, the ssrs may radiate excessive heat. therefore, make sure that the ssrs are separated from one another at the specified distance provided in the datasheet. if there is no such specification, maintain a space that is as wide as a single ssr. provide adequate ventilation to the ssrs as shown in the following diagram. item epoxy phenol glass epoxy paper epoxy paper phenol electrical  characteristics high insulation resistance. highly resistive to moisture ab- sorption. inferior to glass epoxy but superior to  paper phenol pcbs. new pcbs are highly insulation-resistive but easily  affected by moisture absorption and cannot maintain  good insulation performance over a long time. mechanical  characteristics the dimensions are not easily af- fected by temperature or humidity. ideal for through-hole or multi-lay- er pcbs. inferior to glass epoxy but superior to  paper phenol pcbs. the dimensions are easily affected by temperature or  humidity. not suitable for through-hole pcbs. economical  efficiency expensive rather expensive inexpensive application applications that require high reli- ability. applications that may require less  reliability than those for glass epoxy  pcbs but require more reliability  than those of paper phenol pcbs. applications in comparatively good environments  with low-density wiring. hole dia. (mm) minimum land dia.  (mm) nominal value tolerance 0.6  0.1 1.5 0.8 1.8 1.0 2.0 1.2 2.5 1.3 2.5 1.5 3.0 1.6 3.0 2.0 3.0

 solid state relays   technical information 837 mounting ssr to pcb read the precautions for each model and fully familiarize yourself with the following information when mounting the ssr to the pcb. 100  c max. automatic soldering    solder: jis z3282 or h63a    soldering temperature: approx. 260  c manual soldering    soldering iron: 30 to 60 w    soldering time: approx. 3 s step 1 ssr mounting flux coating preheating soldering cooling cleaning coating detergent 2.  applicability of detergents detergent applicability type applicability coating temperature time 1 min max. step 2 step 3 step 4 step 5 step 6 step 7 ok ok alcohol ok others ng epoxy urethane silicone ok ok ok flux solder flux 1.   do not bend the terminals to make the  ssr self-standing, otherwise the full  performance of the ssr may not be  possible. 2.   process the pcb properly according to  the mounting dimensions. 1.   the flux must be a non-corrosive rosin  flux, which is suitable to the material of  the ssr.  apply alcohol solvent to dissolve the flux. 2.   make sure that all parts of the ssr other  than the terminals are free of the flux. the  insulation resistance of the ssr may be  degraded if there is flux on the bottom of  the ssr. 1.   be sure to preheat the ssr to allow better  soldering. 2.   preheat the ssr under the following  conditions. 3.   do not use the ssr if it is left at high  temperature over a long time. this may  change the characteristics of the ssr. 1.   flow soldering is recommended for  maintaining a uniform soldering quality.    soldering time: approx. 5 s   (approx. 2 s for first time and approx. 3 s for  second time for dws)    perform solder level adjustments so that  the solder will not overflow on the pcb. 1.   after smoothing the tip of the soldering  iron, solder the ssr under the following  conditions.    solder: jis z3282, 1160a, or h63a  with rosin-flux-cored solder    soldering temperature:  280  c to 300  c 2.   as shown in the above illustration,  solder with a groove for preventing flux  dispersion. 1.   after soldering the ssr, be sure to cool down  the ssr so that the soldering heat will not  deteriorate the ssr or any other components. 2.   do not dip the ssr into cold liquid, such as a  detergent, immediately after soldering the  ssr. 1.   refer to the following table for the selection of  the cleaning method and detergent. boiling or dip cleaning is possible for the  ssr. do not perform ultrasonic cleaning or  cut the terminals, otherwise the internal  parts of the ssr may be damaged. make  sure that the temperature of the detergent is  within the permissible ambient operating  temperature of the ssr. chlorine  detergent aqueous  detergent perochine  chlorosolder  trichloroethylene indusco   holys  pure water  (pure hot water) ipa  ethanol paint thinner  gasoline note: 1.  contact your omron representatives   before using any other detergent. do  not apply freon tmc, paint thinner, or  gasoline to any ssr. 2.  the space between the ssr and pcb  may be not be adequately cleaned with  a hydrocarbon or alcohol detergent. actions are being taken worldwide to stop  the use of cfc-113 (chlorofluorocarbon)  and 1.1.1 trichloroethane. your understand- ing and cooperation are highly appreciated. 1.   do not fix the whole ssr with resin, otherwise  the characteristics of the ssr may change. 2.   the temperature of the coating material must  be within the permissible ambient operating  temperature range.

 terms and conditions of sale 1. offer; acceptance .  these terms and conditions  (these "terms") are deemed part of all quotations, acknowledgments, invoices, purchase orders and other documents, whether electronic or in writi ng, relating to the sale of products or services (collectively, the "products") by omron electronic components llc ("seller").  seller hereby objects  to any terms or conditions proposed in buyer's purchase order or other document s which are inconsis tent with, or in addition to, these terms.   2. prices;  payment .  all prices stated are current, subject to change without notice by seller.  buyer agrees to pay the price in effect at time of shipment. payments for products received are due net 30 days unless otherwise stated in the invoice.   3. discounts .  cash discounts, if any, will apply only on the net amount of invoices sent to buyer after deducting transportation charges, taxes and duties, and will be allowed only if (i) the invoice is paid according to seller's payment terms and (ii) buyer has no past due amounts owing to seller.  4. currencies .  if the prices quoted herein are in a currency other than u.s. dol- lars, buyer shall make remittance to seller at the then current exchange rate most favorable to seller and which is available on the due date; provided that if remittance is not made when due, buyer will convert the amount to u.s. dol- lars at the then current exchange rate most favorable to seller available during the period between the due date and the date remittance is actually made.  5. governmental approvals .  buyer shall be responsible for, and shall bear all costs involved in, obtaining any government approvals required for the impor- tation or sale of the products.  6. taxes .  all taxes, duties and other governmental charges (other than general real property and income taxes), including any interest or penalties thereon, imposed directly or indirectly on seller  or required to be collected directly or indirectly by seller for the manufacture, production, sale, delivery, importation, consumption or use of th e products sold hereunder (including customs duties and sales, excise, use, turnover and license taxes) shall be charged to and remitted by buyer to seller.  7. financial .  if the financial position of buyer at any time becomes unsatisfactory to seller, seller reserves the right to stop shipments or require satisfactory security or payment in advance.  if buyer fails to make payment or otherwise comply with these terms or any related agreement, seller may (without liability and in addition to other remedies) cancel any unshipped portion of products sold hereunder and stop any products in transit until buyer pays all amounts, including amounts payable hereunder, whether or not then due, which are owing to it by buyer.  buyer shall in any event remain liable for all unpaid accounts.  8. cancellation; etc .  orders are not subject to rescheduling or cancellation unless buyer indemnifies seller fully  against all costs or expenses arising in connection therewith.  9. force majeure .  seller shall not be liable for any delay or failure in delivery resulting from causes beyond its control, including earthquakes, fires, floods, strikes or other labor disputes, short age of labor or materials, accidents to machinery, acts of sabotage, riots, delay in or lack of transportation or the requirements of any government authority.   10. shipping; delivery .  unless otherwise expressly agreed in writing by seller:  1.  shipments shall be by a carrier selected by seller;  2.  such carrier shall act as the agent of buyer and delivery to such carrier  shall constitute delivery to buyer;  3. all sales and shipments of products  shall be fob shipping point (unless  otherwise stated in writing by seller), at which point title to and all risk of  loss of the products shall pass from se ller to buyer, provided that seller  shall retain a security interest in the  products until the full  purchase price is  paid by buyer;  4.  delivery and shipping dates are estimates only.  5. seller will package pr oducts as it deems proper for protection against  normal handling and extra charges  apply to special conditions.  11. claims .  any claim by buyer against seller for shortage or damage to the products occurring before delivery to t he carrier must be presented in writing to seller within 30 days of receipt of shipment and include the original trans- portation bill signed by the carrier noting that the carrier received the products from seller in the condition claimed.  12. warranties .  (a) exclusive warranty .  seller's exclusive warranty is that th e products will be free from defects in materials and workmanship for a period  of twelve months from the date of sale by  seller (or such other period expresse d in writing by seller).  seller disclaims all other warranties, express or implie d. (b) limitations .  seller makes no warranty or representatio n, express or implied, about non-infringement, merchantabi l- ity or fitness for a particular purpose of the product s. buyer acknowledges that it alone has determined that th e products will suitably meet the requirements of the ir intended use.  seller further disclaims all warranties and responsibility  of any type for claims or expenses based  on infringement by the products or ot h- erwise of any intellectual property right.  (c) buyer remedy . seller's sole ob li- gation hereunder shall be to replace (in the form originally shipped with buy er responsible for labor charges for re moval or replacement thereof) the no n- complying product or, at seller's election, to repay or credit buyer an amou nt equal to the purchase price of the  product; provided that in no event sh all seller be responsible for warranty, r epair, indemnity or any other claims  or expenses regarding the produc ts unless seller's analys is confirms that th e products were properly handled, stored, installed and maintained and not su b- ject to contamination, abuse, misuse or inappropriate modification.  return  of any products by buyer must be approved in writing by seller before shipmen t. seller shall not be liable for the suitability  or unsuitability or the results from th e use of products in combination with any electrical or electronic component s, circuits, system assemblies , or any other materials or substances or enviro n- ments.  any advice, recommendations or information given orally or in writin g are not to be construed as an amendment or addition to the above warranty.     13. limitation on liability; etc .  seller shall not be liable for specia l, indirect, incidental or consequential damages, loss o f profits or production or commercial loss in any way con - nected with the products, whether such claim is based  in contract, warranty, negligence or strict liability.  further,  in no event shall liability of seller ex ceed the individual price of the product o n which liability is asserted.      14. indemnities .  buyer shall indemnify and hold harmless seller, its affiliates an d its employees from and against all liabilities, losses, claims, costs an d expenses (including attorney's fees and expenses) related to any claim, inve s- tigation, litigation or proceeding (whether  or not seller is a party) which arise s or is alleged to arise from buyer's ac ts or omissions under these terms or  in any way with respect to the products.   without limiting the foregoing, buyer ( at its own expense) shall indemnify and hold harmless seller and defend or sett le any action brought against seller to the extent that it is based on a claim th at any product made to buyer specifications  infringed intellectual property righ ts of another party.   15. property; confidentiality .  the intellectual property embodied in the products  is the exclusive property of seller and its affiliates and buyer shall not attempt  to duplicate it in any way without the written permission of seller.  notwithstan d- ing any charges to buyer for engineering or tooling, all engineering and toolin g shall remain the exclusive property of seller. all information and materials su p- plied by seller to buyer relating to the products are confidential and prop ri- etary, and buyer shall limit distribution thereof to its trusted employees an d strictly prevent disclosure to any third party.  16. miscellaneous .  (a) waiver .  no failure or delay by seller in exercising any rig ht and no course of dealing between buyer and seller shall operate as a waiv er of rights by seller. (b) assignment .  buyer may not assign its rights hereund er without seller's written consent.  (c) law .  these terms are governed by i lli- nois law (without regard to conflict of  law principles).  federal and state cour ts in illinois shall have exclusive jurisdiction for any dispute hereunde r. (d) amendment .  these terms constitute the entire agreement between buy er and seller relating to the products, and no provision may be changed  or waived unless in writing signed by the parties.  (e) severability .  if any provisio n hereof is rendered ineffective or invalid, such provision shall not invalidate an y other provision. (f) setoff . buyer shall have no right to set off any amoun ts against the amount owing in respect of this invoice.. (g) definitions .  as use d herein,  "including" means "including without limitation". 

 certain precautions on specifications and use 1. suitability for use . seller shall not be responsible  for conformity with any stan- dards, codes or regulations which appl y to the combination of the product in buyer's application or use of the product.   at buyer's request, seller will pro- vide applicable third party certification  documents identifying ratings and limita- tions of use which apply to the product.  this information by itself is not sufficient for a complete determination of the suitability of the product in combi- nation with the end product, machine, system, or other application or use. buyer shall be solely responsible for  determining appropriateness of the partic- ular product with respect to buyer's application, product or system.  buyer shall take application responsibility in all cases but the following is a non- exhaustive list of applications for which particular attention must be given:  (i) outdoor use, uses involving potential  chemical contamination or electrical  interference, or conditions or us es not described in this document.  (ii) energy control systems, combusti on systems, railroad systems, aviation  systems, medical equipment, amusement machines, vehicles, safety  equipment, and installations subject to  separate industry or government regulations.  (iii)use in consumer products or  any use in significant quantities. (iv)systems, machines and equipment that  could present a risk to life or  property.  please know and observe all pr ohibitions of use applicable to this  product.  never use the product for an application involving serious risk to life or property without ensuring that the system as a whole has been designed to address the risks, and that the omron product is properly rated and installed for the intended use within the overall equipment or system.     2. programmable products . seller shall not be responsible for the user's  programming of a programmable  product, or any c onsequence thereof.  3. performance data .   performance data given in this publication is provided a s a guide for the user in determining suit ability and does not constitute a warran ty. it may represent the result of seller's test conditions, and the users must cor re- late it to actual application requirem ents. actual performance is subject  to seller's warranty and limitations of liability.  4. change in specifications . product specifications and accessories may  be changed at any time based on improvements and other reasons. it is our pra c- tice to change part numbers when published ratings or features are change d, or when significant construction changes  are made. however, some specific a- tions of the product may be changed without any notice. when in doubt, sp e- cial part numbers may be assigned to fix or establish key specifications for yo ur application. please consult with your se ller representative at any time to co n- firm actual specificat ions of purchased product.  5. errors and omissions . the information in this publication has been carefu lly checked and is believed to be accurate; however, no responsibility is assum ed for clerical, typographical or proofreading errors, or omissions.  6. rohs compliance . where indicated, our products currently comply, to the b est of our knowledge as of the date of this publication, with the requirements of t he european union's directive on the restriction of certain hazardous su b- stances ("rohs"), although the requirements of rohs do not take effect u ntil july 2006.  these requirements may be  subject to change . please consult o ur website for current information. omron on-line global - http://www.omron.com usa - http://www.components.omron.com canada - http://www.omron.ca cat. no. jb301-e3-01 printed in usa omron canada, inc. 885 milner avenue toronto, ontario m1b 5v8 416-286-6465 omron electronic  components llc 55 e. commerce drive, suite b schaumburg, il 60173 847-882-2288 3/05             specificat ions subject to change without notice complete ?terms and conditions of sale? for product purchase and use are on omron?s website at www.components.omron.com  ?  under the ?about us? tab, in the legal matters section. all dimensions shown  are in millimeters. to convert millimeters into inches, multiply by 0.0393 7. to convert grams into ounces, multiply by 0.03527.
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