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		  unisonic technologies co., ltd  m54133a                             preliminary                  linear integrated circuit   www.unisonic.com.tw                               1 of 8  copyright ? 2013 unisonic technologies co., ltd   qw-r122-009.b   earth leakage current  detector   ?   description  the utc  m54133a  is a semiconductor integrated circuit  developed for use in high-speed earth leakage breakers  incorporating functions to protect against voltage surges and  inverter noise.    ?   features  * improvement of ability against unwanted tripping by  lightning-surge and lightning impulse.  two times counting system adopted.  * improvement of ability against unwanted tripping by  inverter-noise.  built-in operational amplifier (of low current dissipation) for active low-pass filter.  improved high-frequency, high harmonic superposition  performance  * internal time delay function    * an external capacitor is used to set the delay time.  * high input sensitivity: v t =11.5mvrms typ.  * low-current dissipation (at r iref =180k ? )  in stand-by condition: i s =610  a typ.  * high stabilities design  adopt the circuits that is not a ffected by fluctuations of supply  voltage/ambient temperature.  ?   ordering information  ordering number  package packing  lead free  halogen free  M54133AL-S16-R m54133ag-s16-r  sop-16  tape reel  m54133al-s16-t m54133ag-s16-t  sop-16  tube  m54133al-s16n-r m54133ag-s16n-r  sop-16n  tape reel  m54133al-s16n-t m54133ag-s16n-t  sop-16n  tube    M54133AL-S16-R (1)packing type (2)package type (1) r: tape reel, t: tube (2) s16: sop-16, s16n: sop-16n (3) l: lead free, g: halogen free (3)halogen free  

 m54133a                           preliminary                  linear integrated circuit                      unisonic technologies co., ltd                    2 of 8               www.unisonic.com.tw                                                                                   qw-r122-009.b  ?   pin configuration    1 gnd 2 i ref 3 v cc 4 offc 5 trc1 6 trc2 7 dlyc 8 scrt 16 v s 15 opi+ 14 c1 13 opi- 12 c2 11 opao 10 ilki 9 v ref     ?   pin description  pin no.  pin name  description  1   gnd  grounding   2   i ref   pin for connecting resistor that sets constant  current for internal circuits; approx. 1.3 v.  3   v cc   output pin of the internal constant-volta ge circuit. connect decoupling capacitor.    4   offc  leakage input signal does not continue.  leakage is detected and scr turn on.    in these cases, this ic will be restored to  the initial condition after a predetermined time.  connect capacitor that determines restore time.  5   trc1  pin for connecting capacitor that integrat es signal output from discriminator of  leak-signal input level.    6    trc2  pin for connecting capacitor to eliminate noise.    7    dlyc  pin for connecting capacitor that sets  delay time in case of using delay function.    8    scrt  output pin for driving a scr.    9   v ref   pin for providing input reference level of  leakage detection. about 2.4v appears.    10    ilki  other input pin  of leakage detection.    11    opao  output pin of  operational amplifier.  12   c2  pin for connecting capacitor that prevents  abnormal oscillations. connect capacitor  across ic at pins 11 and 12.  13    opi-  negative input pins  of operational amplifier    14   c1  pin for connecting capacitor that prevents  noise from causing malfunction. connect  capacitors across ic at pins 13 and 14 and across ic at pins 15 and 14.  15    opi+  positive input pins of operational amplifier    16   vs  power supply    

 m54133a                           preliminary                  linear integrated circuit                      unisonic technologies co., ltd                    3 of 8               www.unisonic.com.tw                                                                                   qw-r122-009.b  ?   block diagram     

 m54133a                           preliminary                  linear integrated circuit                      unisonic technologies co., ltd                    4 of 8               www.unisonic.com.tw                                                                                   qw-r122-009.b  ?   absolute maximum rating  (t a =25c, unless otherwise noted)   parameter symbol ratings unit  maximum supply voltage    v s ( ma x )  15  v   differential input voltage    opi+ to opi- v id  -0.8~+0.8 v   supply current    i s   4   ma   differential input curr ent   opi+ to opi- l lop  -5~+5 ma  input current    v ref  to gnd l lg  10 ma  power dissipation    p d  200 mw  operating ambient temperature    t opr  -20~+85 c  storage temperature    t stg  -55~+125 c  note: absolute maximum ratings are those values be yond which the device could be permanently damaged. absolute maximum ratings are stress ratings only  and functional device oper ation is not implied.  ?   recommended operating conditions   parameter symbol ratings unit  supply voltage range  v s   7 ~ 12  v  ?   electrical characteristics  (t a =25c, v s   =9v, unless otherwise noted)     parameter symbol test conditions min typ max unit power supply circuit  maximum supply voltage    v s ( ma x )  i s =4ma    13.9  15 v v cc -pin output voltage  v cc  i oh =-1ma  5.2  v supply current (in standby)    i s0   520 610 700   a  supply current (while detecting leakage)    i s1   560 650 740   a  supply current (immediately after drive a scr)  i s2   480 570 660  a ambient temperature dependence of i s0   t a =-25~+85c  -0.2  %/c operational amplifier  differential input clamp voltage    v ic  i idc =4ma    0.8  v  opoa-pin ?h? output current    i oh     2.8   ma  opoa-pin ?l? output current    i ol     0.8   ma  input bias current    i ic     125  na  voltage gain    g v  f=1khz    40  db  frequency band width    b w  -3db    6  khz  maximum output voltage    v o     3.5   v pp   output offset voltage    v o ( off )     0   mv  leak detector circuit    v ref -pin output voltage    v o  i oh =-200  a     2.4   v  v ref -gnd clamp voltage    v rcl  i rcl =5ma     4.7   v  dc input voltage of leakage detection    v i(on)   with respect to v ref      14. 0     mvd c  ilki-pin input bias current    i ih  v in =v ref    220 na  3-ms circuit  trc1 threshold voltage    v th1     2.4   v  accuracy of trc1-pin ?h? output current    e ioh1  v o =0v, i oh1 =-7.6  a   -10     +10  %  accuracy of t w1  pulse width    e tw1  c=0.01  f, t w1 =3ms   -15    +15 %  ambient temperature dependence of t w1      t a =-20~+85c  0  %/c 

 m54133a                           preliminary                  linear integrated circuit                      unisonic technologies co., ltd                    5 of 8               www.unisonic.com.tw                                                                                   qw-r122-009.b  ?   electrical characteristics (cont.)  parameter symbol test conditions min typ max unit 1-ms circuit  trc2 threshold voltage    v th2     2.4    v  accuracy of trc2-pin  ?h? output current    e ioh2  v o =0v, i oh2 =-7.6  a   -10     +10  %  accuracy of tw2 pulse width    e tw2  c=0.0047  f, t w2 =1.5ms -15   +15 %  ambient temperature dependence of v t      t a =+25c~+85c  -8.0 %  t a =+25c~-20c    +2.0  %  ambient temperature dependence of tw2      t a =-20~+85c     0  %/c  total ac input voltage of leakage detection    v t  60hz    11.5  mvrms reset circuit  offc threshold voltage    v th      2.4   v  accuracy of offc-pin ?h? output current    e ioh  v o =0v, i oh =-7.6  a -10  +10 %  accuracy of reset time pulse width    e tw3  c=0.33  f, t w3 =75ms -30  +30 %  delay circuit    dlyc threshold voltage    v th      2.4   v  accuracy of dlyc-pin ?h? output current    e ioh  v o =0v, i oh =-7.6  a -10  +10 %  accuracy of delay timer pulse width    e tw4  c=1.0  f, t w4 =300ms -30  +30 %  scr driver circuit  scrt-pin ?l? output voltage    v ol8  i ol =200  a  0.1 0.2 v  supply voltage for i oh  hold    v s ( off )      3.0 4.0 v  scrt-pin ?h? output current    i ohc   v o =8v   t a =-20c   -100  -160     a  i ohn  t a =+20c   -50  -130     a  i ohh  t a =+85c   -33  -100     a   

 m54133a                           preliminary                  linear integrated circuit                      unisonic technologies co., ltd                    6 of 8               www.unisonic.com.tw                                                                                   qw-r122-009.b  ?   without delay function      ?   using delay function     

 m54133a                           preliminary                  linear integrated circuit                      unisonic technologies co., ltd                    7 of 8               www.unisonic.com.tw                                                                                   qw-r122-009.b  ?   typical application circuit    zct 15 v ref ilki opao c2 opi- c1 opi+ v s scrt dlyc trc2 trc1 v cc i ref gnd offc 9 13 10 scr driver 8 7 trip coil scr 6 5 leakage detection  circuit 4 3 2 1 16 ac-line power supply  circuit utc m54133a 14 + - amp 11 12  

 m54133a                           preliminary                  linear integrated circuit                      unisonic technologies co., ltd                    8 of 8               www.unisonic.com.tw                                                                                   qw-r122-009.b                                                                                                  utc assumes no responsibility for equipment failures that result from using products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition ranges, or other parameters) listed in products specifications of any and all utc products described or contained herein. utc products are not designed for use in life support appliances, devices or systems where malfunction of these products can be reasonably expected to result in personal injury. reproduction in whole or in part is prohibited without the prior written consent of the copyright owner. the information presented in this document does not form part of any quotation or contract, is believed to be accurate and reliable and may be changed without notice.  
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