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		  Datasheet File OCR Text:


		    1/27  xc8107  series   85m ?  high function power switch                                                                                                 general description  the xc8107 series is a p-channel mosfet power switch ic with a low on resistance. a current limit, reverse current  prevention (prevents reverse current from v out  to v in ), soft start, thermal shutdown, and an under voltage lockout (uvlo) are  incorporated as protective functions. a flag function monitors  the power switch status. t he flag output has n-channel open  drain configuration, and it outputs low level signal when over-cu rrent or overheating is detect ed, or when the reverse current  prevention is operated. the voltage level which is fed to ce pin  determines the status  of xc8107. the logic level of ce pin is  selectable between either one of active high or active low.   a pplications    set top boxes   digital tvs   pcs   usb ports/usb hubs   hdmi   features input voltage  : 2.5v  5.5v  output current  : 2a  on resistance  : 85m ? @v in =5.0v (typ.)     *usp-6c   100m ? @v in =5.0v (typ.)   *sot-25   supply current  : 40  a@ v in =5.0v  stand-by current  : 0.1  a (max.)    flag delay time  : 7.5ms (typ.)  * at over-current detection   : 4ms(typ.)    * at reverse voltage detection   protection circuit    : reverse current prevention  thermal shutdown  under voltage lockout(uvlo    soft-start  functions  : flag output  ce pin input logic selectable  current limit response time  : 2  s(typ.) *reference value  operating ambient temperature : -40  +105    packages  : usp-6c, sot-25  environmentally friendly  : eu rohs compliant, pb free     typical application circuit   etr33003-002  typical performance  characteristics   xc8107xcxxxr 0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 output current : i out  [a] output voltage : v out  [v] 0.5a type 1.0a type 1.5a type 2.0a type c in =1.0f(ceramic), c l =1.0f(ceramic )

   2/27    xc8107  series   block diagram    xc8107 series                                      * diodes inside the circuit are an esd  protection diode and a parasitic diode.                                                                   

   3/27  xc8107 series  product classification     ordering information  xc8107 ?????-   designator  item  symbol  description  a    ce logic  b  c    protection circuits type d  refer to selection guide  05 0.5a  10 1.0a  15 1.5a  ?  maximum output current 20 2.0a  er-g usp-6c (3,000/reel)  ?-  (*1)   packages  mr-g sot-25 (3,000/reel)         selection guide  type  ce logic selectable  soft-start  current  limitter  ac  active high  yes  yes  ad  active high  yes  yes  bc  active low  yes  yes  bd  active low  yes  yes                             type  uvlo  flg output  reverse current  prevention  ac  yes  yes  yes  ad  yes  yes  yes  bc  yes  yes  yes  bd  yes  yes  yes                               type  thermal  shut down  latch  protection    ac  yes  no   ad  yes  yes   bc  yes  no   bd  yes  yes     (*1)  the ?-g? suffix denotes halogen and antimony free as well as being fully rohs compliant. 

   4/27    xc8107  series   pin configuration                  pin assignment  pin number  usp-6c  sot-25  pin name  functions  1 1 v out  output  2 - nc no connection   3 3 flg fault report  4 4 ce on/off control   5 2 v ss  ground  6 5 v in  power input       function   type  pin name  signal  status  h active  l stand-by  a  open undefined state  (*1) h stand-by  l active  b  ce  open undefined state  (*1) * avoid leaving the ce pin open; set to any fixed voltage.            * the dissipation pad for the usp-6c packages should be so lder-plated for mounting strength and heat dissipation.  please refer to the reference mount pattern and metal  masking. the dissipation pad should be connected to the v ss  (no. 5) pin. 

   5/27  xc8107 series  absolute maximum ratings     ta=25  parameter  symbol  ratings  units  input voltage  v in   -0.3  +6.0  v  output voltage  v out   -0.3  +6.0  v  output current  i out  2.8 a  ce input voltage  v ce   -0.3  +6.0  v  flg pin voltage  v flg   -0.3  +6.0  v  flg pin current  i flg  15 ma  120  usp-6c  1000 (pcb mounted)  (*2)   250  power dissipation  sot-25  pd  600 (pcb mounted)  (*2)   mw  operating ambient  temperature topr  -40  +105     storage temperature  tstg  -55  +125     * all voltages are described based on the v ss .  (*1)  use with i out  less than pd/  v in -v out  .  (*2)  this is a reference data taken by using the test  board.    please refer to page 24 and 25 for details. 

   6/27    xc8107  series   electrical characteristics     parameter  symbol  conditions  min.  typ.  max.  units circuit input voltage    v in  -  2.5 - 5.5 v     v in =3.3v  (*1)  - 100 110 m ?   usp-6c v in =5.0v  (*1)  - 85 104 m ?   v in =3.3v  (*1)  - 115 135 m ?   on resistance  r on   sot-25 v in =5.0v  (*1)  - 100 120 m ?      supply current  i ss  v out =open - 40 75   a     stand-by current  i stby   v in =5.5v, v out =open  v ce =v ss  (xc8107a series)  v ce =v in  (xc8107b series)  - 0.01 1.0    a     switch leakage current  i leak   v in =5.5v, v out =0v  v ce =v ss  (xc8107a series)  v ce =v in  (xc8107b series)  - 0.01 1.0    a     v out =v in -0.3v,   xc8107xx05 series  0.81  0.90   0.99   a  v out =v in -0.3v,   xc8107xx10 series  1.26  1.40   1.54   a  v out =v in -0.3v,   xc8107xx15 series  1.71  1.90   2.09   a  current limit  i limt   v out =v in -0.3v,   xc8107xx20 series  2.16  2.40   2.64   a     v out =0v,   xc8107xx05 series  - 0.45  -  a  v out =0v,   xc8107xx10 series  - 0.70  -  a  v out =0v,   xc8107xx15 series  - 0.95  -  a  short-circuit current  i short   v out =0v,   xc8107xx20 series  - 1.20  -  a     current limit circuit  response time  (*2)   t clr   v in =5.0v, v out : open  0v  measure from v out =0v  to when current falls below    a certain i lim  value  - 2.0  -   s     v in =5.5v, xc8107a series  1.5  -  5.5  ce "h" level voltage  v ceh   v in =5.5v, xc8107b series  -  -  0.8  v     v in =5.5v, xc8107a series  -  -  0.8  ce "l" level voltage  v cel   v in =5.5v, xc8107b series  1.5  -  5.5  v     ce "h" level current  i ceh  v in =5.5v, v ce =5.5v -0.1 - 0.1   a     ce "l" level current  i cel  v in =5.5v, v ce =0v -0.1 - 0.1   a     uvlo detected voltage  v uvlod  v in : 2.2v  1.7v  1.8 1.9 2.0  v     uvlo released voltage  v uvlor  v in : 1.7v  2.2v 1.9 2.0  2.1 v     uvlo hysteresis  v uhys  -  -  0.1   -  v       note:  unless otherwise stated, v in =5.0v, i out =1ma, v ce =v in  (xc8107a series) or v ce =v ss  (xc8107b series)  (*1)  i out =0.25a (xc8107xx05 series), i out =0.5a (xc8107xx10 series), i out =0.75a (xc8107xx15series), i out =1.0a (xc8107xx20 series)    (*2)  design reference value. this parame ter is provided only for reference.    ta = 2 5   

   7/27  xc8107 series  electrical characteristics (continued)     parameter  symbol  conditions  min.  typ.  max.  units circuit turn-on time  t dly(on)  r load =10 ? , v ce =0v  2.2v  -  0.60   1.00   ms    turn-off time  t dly(off)  r load =10 ? , v ce =2.2v  0v  -  0.08   0.13   ms    flg output fet    on-resistance  r flg  i flg =10ma, v out =5.5v - 15 20  ?     flg output fet    leakage current  i foff  v in =5.5v, v flg =5.5v, v out =open - 0.01 0.1   a    t fd1   over-current condition  6.5  7.5   8.5   ms    flg delay time  t fd2  reverse-voltage condit ion  2.7  4.0   4.7   ms    reverse current  i rev   v in =0v, v out =5.5v  v ce =5.0v (xc8107a series)  v ce =v ss  (xc8107b series)  - 0.1 1.0    a    sot-25 - 170 -  reverse current  prevention  detect voltage  v rev_d   v in : 5.0v  4.7v  v out =5.0v  usp-6c - 140 -  mv    thermal shutdown  detect temperature  t tsd  junction temperature  -  150  -      thermal shutdown  release temperature  t tsr  junction temperature  -  130  -      thermal shutdown  hysteresis width  t hys  junction temperature  - 20 -        note:  unless otherwise stated, v in =5.0v, i out =1ma, v ce =v in  (xc8107a series) or v ce =v ss  (xc8107b series)       timing chart     turn-on time, turn-off time           xc8107 series, type a  xc8107 series, type b  ta = 2 5   

   8/27    xc8107  series   test circuits     c in =1.0  f,  c l =1.0  f                                        1) circuit    2) circuit    3) circuit    v v v in ce v ss v out c in (ceramic) flg v a v v in v out v flg v ce c l (ceramic)

   9/27  xc8107 series  operational explanation     the xc8107 series is a p-channel mosfet power switch ic.      the xc8107 series consists of a ce circuit, uvlo circuit,  thermal shutdown circuit, current limiter circuit, reverse current  prevention circuit, control block and others.    the gate voltage of t he power switch transistor is controlled with control block .   the current limiter circuit and reverse current prevention ci rcuit will operate based on the  output voltage and output current.    (see the block diagram below)       block diagram (xc8107 series)          the voltage level which is fed to ce pin cont rols the status of this ic. if either ?h ? level or ?l? level which is defined as t he  electrical specification is fed to ce pin,  then xc8107 can operate in standard manner. however, if the middle voltage which is  neither ?h? level nor ?l? level is fed to ce pin, the consum ption current will increase due to  the shoot-through current at int ernal  circuits. also if ce pin is open, the status of  xc8107 cannot be fixed and the behavior will be unstable.           for protection against heat damage  of the ics, thermal shutdown function is built  in.    when the internal junction temperature  reaches the temperature limit, the thermal  shutdown circuit operates and the power  switch transistor will turn off. the ic  resumes its operation when the thermal shutdown function is rele ased and the ic?s operation is  automatically restored because  the junction temperature drops to the leve l of the thermal shutdown release temper ature. when the thermal shutdown circuit  detects higher junction temperature than th e detect temperature, the voltage level of  flg pin is low level. when the thermal  shutdown circuit detects lower junction temperature than the re lease temperature, the thermal  shutdown function is released  and the voltage level of flg pin is high level.         when the v in  pin voltage goes down to lower voltage than uvlo detec ted voltage, the power switch transistor turns off by  uvlo function in order to prevent fa lse output caused by unstable operation of  the internal circuitry. when the v in  pin voltage  goes up to higher voltage than uvlo releas ed voltage, the uvlo function is released  and the power switch transistor can turn  on.          the soft-start circuit can reduce the in-rush current charged on t he output capacitor when ic starts up. additionally, due to t he  reduction of the in-rush current, the circuit can reduce the fluctuat ion of the input voltage as we ll. the soft-start time is o ptimized  internally and defined as turn-on time. (typ: 0.6ms)                  

   10/27    xc8107  series     operational explanation (continued)       when the output current reaches the current  limit value, the constant  current limiter circuit activates and as a result, the  output voltage goes down.  if the short circuit comes at the v out  pin, the output current  is limited to the current which is s pecified as the short-circuit current  value. if the over-current state lasts for 7.5ms  (typ.), the flg pin changes to low level output.     two types are available for the current limiter circuit: an auto recovery type (product type c) and a latch off type (product t ype  d). after the current limiter circuit activates and the flg pin ou tputs low level, the operation is different between these two   types.     the auto recovery type continuously limits the  output current by the current limit value.  when the over-current status finishes and th e status of that t he output current is less than t he current limit value continues  for  7.5ms (typ.) or more, the voltage of flg pin goes up ?h? level again.    the latch off type turns off the power switch transistor afte r the flg pin outputs low level. the off state is maintained  regardless of whether the over-c urrent state is released.    latch operation is released by turning off the ic with the ce  pin signal and then restarting, or by lowering the input voltage  below the uvlo detected voltage once and after that ra ising it higher than uvlo released voltage.           an internal circuit is built in that prevents reverse current from the v out  pin to the v in  pin.  when the difference between input voltage and v out  pin voltage is higher than the detect voltage set internally, the reverse  current prevention circuit activates, and the power switch  transistor turns off, then the  reverse current from the v out  pin to the  v in  pin is reduced to 0.1  a (typ.).    if the reverse-voltage state lasts for 4ms (typ .), the flg pin changes to low level output.  two types are available for the reverse current prevention circ uit: the auto recovery type (product type c) and the latch off  type (product type d). after the reverse  current prevention circuit activates and the  flg pin outputs low level, the operation  is  different between these two types.       on the auto recovery type, when the output voltage drops below th e input voltage, the reverse cu rrent prevention circuit stops  immediately, and the power switch transistor turns on again. if  the output voltage remains lower than the input voltage for 4ms   (typ.), the flg pin returns to high level output.      on the latch off type, the power switch transistor remains in  the off state even if the reve rse voltage state is released.    latch operation is released by turning off the ic with the ce  pin signal and then restarting, or by lowering the input voltage  below the uvlo detected voltage once and after that  raising it higher than uvlo released voltage.

   11/27  xc8107 series  operational explanation (continued)       the flag circuit is built in which moni tors the state of the power switch.  the flg pin outputs low level when the reverse current  prevention function is operating.    a resistance of 10k ?  to 100k ?  is  recommended for the flg pin pull-up resistance.    auto recovery type (product type c)  protective function  flg pin low level output  return to flg pin high level output  current limiter  7.5ms after over-current de tection  7.5ms after over-current release  reverse current prevention  4.0ms after reverse volt age detection  4.0ms after reverse voltage release  thermal shutdown  same time as overheat state is  detected same time as overheat state is released     latch off type (product type d)  protective function  flg pin low level output  return to flg pin high level output  current limiter  7.5ms after over-current  detection  when latch operation is released  reverse current prevention  4.0ms after reverse vo ltage detection  when latch operation is released  thermal shutdown  same time as overheat state is  detected same time as overheat state is released      

   12/27    xc8107  series   notes on use     1. for the phenomenon of temporal and tr ansitional voltage decrease or voltage  increase, the ic may be damaged or  deteriorated if ic is used beyond t he absolute max. specifications.    2. where wiring impedance is high, operations may bec ome unstable due to noise depending on output current.  please keep the resistance low between v in  and v ss  wiring in particular.       3. please place the input capacitor (c in ) and the output capacitor (c l ) as close to the ic as possible.    for the input or output capa citor, a capacitance of 1.0  f or higher is recommended.    4. when the voltage which is  higher than the maximum input  voltage is fed to the v in  pin, and v out  is shorted to the v ss  level, in  this case the short circuit may cause a fatal impact to operat ion for the ic.    please use within the operational voltage range.     5. torex places an importance on improv ing our products and its reliability.  however, by any possibility, we would request user fail- safe design and post-aging trea tment on system or equipment.                             

   13/27  xc8107 series  typical performance characteristics  (1) uvlo detect voltage vs. input voltage (2) uvlo release volta ge vs. input voltage (3) uvlo threshold voltage vs. ambient temperature (4)stand-by current vs. input voltage (5)stand-by current vs.  ambient temperature xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 input voltage : v in  [v] uvlo release voltage : uvlo [v] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] uvlo threshold voltage : uvlo [v] uvlo detect uvlo release c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 input voltage : v in  [v] stand-by current : istby [a] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 1.70 1.75 1.80 1.85 1.90 1.95 2.00 2.05 2.10 input voltage : v in  [v] uvlo detect voltage : uvlo [v] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] stand-by current : istby [a] istby c in =1.0f(ceramic), c l =1.0f(ceramic)

   14/27    xc8107  series   typical performance characteristics (continued)  (6)supply current vs. input voltagesweep up (7)supply curren t vs. ambient temperature (8)ce "h" level voltage vs. input voltage (9)ce "l" level volt age vs. input voltage (10)ce threshold voltage vs. ambient temperature xc8107xxxxxr 0 5 10 15 20 25 30 35 40 45 50 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 input voltage : v in  [v] supply current : i ss  [a] ta=105 ta=25 ta=-40 v in =5.0v, c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0 5 10 15 20 25 30 35 40 45 50 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] supply current : i ss  [a] vin=5.0v c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] ce threshold voltage : v ce  [v] ce"h"level ce"l"level c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 input voltage : v in  [v] ce "h" level voltage : v ceh  [v] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0 2.5 input voltage : v in  [v] ce "l" level voltage : v cel  [v] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic)  

   15/27  xc8107 series  typical performance characteristics (continued)  (11)on resistance vs. input voltage (sot-25) (12)on resistance   vs. ambient temperature (sot-25) (13)on resistance vs. input voltage (usp-6c) (14)on resistance   vs. ambient temperature (usp-6c) (15)turn-on time vs. input voltage (16)turn-on time vs. ambien t temperature xc8107xxxxxr 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] turn-on time : t dly(on)  [ms] vin=2.5v vin=3.5v vin=4.5v vin=5.0v vin=5.5v c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 input voltage : v in  [v] turn-on time : t dly(on)  [ms] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxmr 0 20 40 60 80 100 120 140 160 180 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] on resistance : ron [m] vin=2.5v vin=3.5v vin=4.5v vin=5.0v vin=5.5v c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxmr 0 20 40 60 80 100 120 140 160 180 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 input voltage : v in  [v] on resistance : ron [m] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxer 0 20 40 60 80 100 120 140 160 180 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] on resistance : ron [m] vin=2.5v vin=3.5v vin=4.5v vin=5.0v vin=5.5v c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxer 0 20 40 60 80 100 120 140 160 180 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 input voltage : v in  [v] on resistance : ron [m] ta=105 ta=25 ta=-40 c in =1.0f(ceramic), c l =1.0f(ceramic)

   16/27    xc8107  series   typical performance characteristics (continued)    (17)turn-off time vs. input voltage (18)turn-off time vs. ambi ent temperature (19)flg delay time over-current  (20)flg delay time reverse-vo ltage        vs. ambient temperature         vs. ambient temperature (21)output voltage vs. output current xc8107xxxxxr 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] turn-off time : t dly(off)  [ms] vin=2.5v vin=3.5v vin=4.5v vin=5.0v vin=5.5v c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 2.0 2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 input voltage : v in  [v] turn-off time : t dly(off)  [ms] ta=105 ta=25 ta=-40 v in =4.3v, c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] flg over-current : t fd  [ms] vin=2.5v vin=3.5v vin=4.5v vin=5.0v vin=5.5v c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xxxxxr 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5 5.0 -50 -25 0 25 50 75 100 125 ambient temperature : ta [] flg reverse-voltage : t fd  [ms] vin=2.5v vin=3.5v vin=4.5v vin=5.0v c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xcxxxr 0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 output current : i out  [a] output voltage : v out  [v] 0.5a type  1.0a type  1.5a type  2.0a type  c in =1.0f(ceramic), c l =1.0f(ceramic) xc8107xdxxxr 0.0 1.0 2.0 3.0 4.0 5.0 6.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 output current : i out  [a] output voltage : v out  [v] 0.5a type  1.0a type  1.5a type  2.0a type  c in =1.0f(ceramic), c l =1.0f(ceramic) if the over-current state lasts for 7.5ms, the latch off type turns off t he power switch transistor.

   17/27  xc8107 series  typical performance characteristics (continued)   (22)turn-on delay vs. rise time (c l =1.0f) (23)turn-o delay vs. fall time (c l =1.0f) (24)turn-on delay vs. rise time (c l =120f) (25)turn-o delay vs. fall time (c l =120f) (26)short circuit current, device enabled into short xc8107xx10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [40s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] ce input voltage v ce =0v5.0v, tr=5s, ta=25 v in =5.0v, c in =c l =1.0f(ceramic) output voltage supply current xc8107xx10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [40s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] ce input voltage v ce =5.0v0v, tf=5s, ta=25 v in =5.0v, c in =1.0f, c l =120f(ceramic) output voltage supply current xc8107xx10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] ce input voltage v ce =0v5.0v, tr=5 s, r l =10, ta=25 v in =5.0v, c in =1.0f, c l =120f(ceramic) output voltage supply current xc8107xx10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] ce input voltage v ce =5.0v0v, tf=5 s, r l =10,  ta=25 v in =5.0v, c in =1.0f, c l =120f(ceramic) output voltage supply current xc8107xx10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [100s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] ce input voltage v ce =0v5.0v, tr=5s, r l =10, ta=25 v in =5.0v, c in =c l =1.0f(ceramic) output voltage supply current xc8107xx10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [100s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] ce input voltage v ce =5.0v0v, tf=5s, r l =10, ta=25 v in =5.0v, c in =c l =1.0f(ceramic) output voltage supply current

   18/27    xc8107  series   typical performance characteristics (continued)  27short-curcuit transient response 28short-curcuit transie nt response (v out =5.0?short, c l =1.0f) (v out =short5.0, c l =1.0f) 29short-curcuit transient response 30short-curcuit transie nt response (v out =openshort, c l =1.0f) (v out =shortopen, c l =1.0f) 31short-curcuit transient response 32short-curcuit transie nt response (v out =5.0?short, c l =120f) (v out =short5.0, c l =120f) xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage v in =5.0v, tf=100s, ta=25 flg=100k, c in =c l =1.0f(ceramic) output voltage supply current v out  = short circuit  to vss xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage v in =5.0v, tr=100s, ta=25 flg=100k, c in =c l =1.0f(ceramic) output voltage supply current v out  = removed short circuit xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage v in =5.0v, tf=100s, ta=25 flg=100k, c in =c l =1.0f(ceramic) output voltage supply current v out  = short circuit  to vss xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage output voltage supply current v in =5.0v, tr=100s, ta=25 flg=100k, c in =c l =1.0f(ceramic) v out  = removed short circuit xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage v in =5.0v, tf=100s, ta=25 flg=100k, c in =1.0f, c l =120f(ceramic) output voltage supply current v out  = short circuit  to vss xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage v in =5.0v, tr=100s, ta=25 flg=100k, c in =1.0f, c l =120f(ceramic) output voltage supply current v out  = removed short circuit

   19/27  xc8107 series  typical performance characteristics (continued)  33short-curcuit transient response 34short-curcuit transie nt response (v out =openshort, c l =120f) (v out =shortopen, c l =120f) (35)uvlo transient response (c l =1.0f) (36)uvlo transient response (c l =120f) xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] input voltage v in =0v5.0v, tr=3ms, ta=25 r l =5, c in =c l =1.0f(ceramic) output voltage supply current xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] input voltage v in =5.0v0v, tf=3ms, ta=25 r l =5, c in =c l =1.0f(ceramic) output voltage supply current xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] input voltage v in =0v5.0v, tr=3ms, ta=25 r l =5, c in =1.0f, c l =120f(ceramic) output voltage supply current xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] input voltage v in =5.0v0v, tf=3ms, ta=25 r l =5, c in =1.0f, c l =120f(ceramic) output voltage supply current xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage v in =5.0v, tf=100s, ta=25 flg=100k, c in =1.0f, c l =120f(ceramic) output voltage supply current v out  = short circuit to vss xc8107xc10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2ms/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 supply current : i supply  [a] flg voltage v in =5.0v, tr=100s, ta=25 flg=100k, c in =1.0f, c l =120f(ceramic) output voltage supply current v out  = removed short circuit  

   20/27    xc8107  series   typical performance characteristics (continued)  (37)reverse voltage detected voltage (c l =1.0f) (38)reverse voltage released voltage (c l =1.0f) (39)reverse voltage detected voltage (c l =120f) (40)reverse voltage released voltage (c l =120f) 41ce transient response xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 supply current : i supply  [a] input voltage v in =5.0v, r l =5, ta=25 c in =c l =1.0f(ceramic) output voltage supply current flg voltage v out =5.5v forced xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 supply current : i supply  [a] input voltage vin=5.0v, r l =5, ta=25 c in =c l =1.0f(ceramic) output voltage supply current flg voltage v out  = 5.5v removed xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 supply current : i supply  [a] input voltage v in =5.0v, ta=25 c in =1.0f, c l =120f(ceramic) output voltage supply current flg voltage v out =5.5v forced xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -2.0 -1.0 0.0 1.0 2.0 3.0 4.0 5.0 6.0 supply current : i supply  [a] input voltage v in =5.0v, ta=25 c in =1.0f, c l =120f(ceramic) output voltage supply current flg voltage v out  = 5.5v removed xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.005 0.000 0.005 0.010 0.015 0.020 0.025 0.030 0.035  in rush current : i rush  [a] 0.5a type 1.0a type 1.5a type 2.0a type ce voltage v ce =05.0v, tr=5s, ta=25 v in =5.0v, c in =c l =1.0f(ceramic) in rush current xc8107xxxxxr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [500s/div] voltage : [v] -0.5 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 in rush current : i rush  [a] 0.5a type 1.0a type 1.5a type 2.0a type v ce =05.0v, tr=5s, ta=25 v in =5.0v, c in =1.0f, c l =120f(ceramic) ce voltage in rush current  

   21/27  xc8107 series    typical performance chara cteristics (continued)  (42)short applied (43)current limit adapted time xc8107xx10xr -8.0 -6.0 -4.0 -2.0 0.0 2.0 4.0 6.0 8.0 time [2s/div] voltage : [v] -2.0 0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 in rush current : [a] in rush current v in =5.0v, ta=25 c l =open output voltage v out  = short circuit  to vss xc8107xx10xr 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 0.0 1.0 2.0 3.0 4.0 5.0 6.0 peak limit current [a] current limit response : [s] v in =5.0v, ta=25 c l =open

   22/27    xc8107  series   packaging information    usp-6c   (unit:mm)                                                     sot-25   (unit:mm)                                                           1.80.05 (0.50) (0.1) 1.40.05 0.200.05 0.300.05 0.100.05 1pin indent 0.05

   23/27  xc8107 series  packaging information (continued)      usp-6c     reference pattern layout (unit: mm)   usp-6c reference metal mask design (unit: mm)                                                                                                          

   24/27    xc8107  series   packaging information (continued)     sot-25 power dissipation    power dissipation data for the sot-25 is shown in this page.  the value of power dissipation varies with the mount board conditions.  please use this data as the reference  data taken in the following condition.        1. measurement condition   condition:  mount on a board  ambient: natural convection  soldering:  lead (pb) free  board:  dimensions 40 x 40 mm (1600 mm 2  in one side)    copper (cu) traces occupy 50% of the board area   in top and back faces    package heat-sink is tied to the copper traces    (board of sot-26 is used)  material: glass epoxy (fr-4)  thickness: 1.6mm  through-hole  4 x 0.8 diameter                    2. power dissipation vs. ambient temperature (105  )     board mount (tjmax=125  )      ambient temperature (  )  power dissipation pd (mw) thermal resistance (  /w)  25 600  105 120  166.67    pd-ta? 0 100 200 300 400 500 600 700 25 45 65 85 105 125 ??ta S?p?pdmw   evaluation board (unit: mm)  pd vs. ta  ambient temperature: ta (  )  p ower  di ss i pat i on:  pd   ( m w)   40.0 2.54 1.4 28.9

   25/27  xc8107 series  packaging information (continued)     usp-6c power dissipation    power dissipation data for the usp-6c is shown in this page.  the value of power dissipation varies with the mount board conditions.  please use this data as the reference  data taken in the following condition.          1. measurement condition   condition:  mount on a board  ambient: natural convection  soldering:  lead (pb) free  board:  dimensions 40 x 40 mm (1600 mm 2  in one side)    copper (cu) traces occupy 50% of the board area    in top and back faces    package heat-sink is tied to the copper traces  material: glass epoxy (fr-4)  thickness: 1.6mm  through-hole  4 x 0.8 diameter                    2. power dissipation vs. ambient temperature (105  )     board mount (tjmax=125  )      ambient temperature (  )  power dissipation pd (mw) thermal resistance (  /w)  25 1000  105 200  100.00     pd-ta? 0 200 400 600 800 1000 1200 25 45 65 85 105 125 ??ta S?p?pdmw     evaluation board (unit: mm)  pd vs. ta  ambient temperature: ta (  )  p ower  di ss i pat i on:  pd   ( m w)  

   26/27    xc8107  series   marking rule       ?   represents production lot number   01  09, 0a  0z, 11  9z, a1  a9, aa  az, b1  zz in order.                                        (g, i, j, o, q, w excluded)                * no character inversion used.       represents products series   mark   product series   z xc8107******-g      represents product type   mark  ce logic   protection circuit type  product series 1 active high  auto-recovery  xc8107ac****-g  2 active high  latch-off  xc8107ad****-g  3 active low  auto-recovery  xc8107bc****-g  4 active low  latch-off  xc8107bd****-g      represents maximum output current   mark  current (a)   product series  1 0.5  xc8107**05**-g  2 1.0  xc8107**10**-g  3 1.5  xc8107**15**-g  4 2.0  xc8107**20**-g       123 54 sot-25      1 2 3 6 5 4 usp-6c

   27/27  xc8107 series                                                                                                                   1.  the products and product specifications cont ained herein are subject to change without  notice to improve performance characteristic s.  consult us, or our representatives  before use, to confirm that the informat ion in this datasheet is up to date.  2.  we assume no responsibility for any infri ngement of patents, pat ent rights, or other  rights arising from the use of any information and circuitry in this datasheet.  3.  please ensure suitable shipping controls (including fail-safe designs and aging  protection) are in force for equipment employing products listed in this datasheet.  4.  the products in this datasheet are not devel oped, designed, or approved for use with  such equipment whose failure of malfuncti on can be reasonably expected to directly  endanger the life of, or cause significant injury to, the user.  (e.g. atomic energy; aerospace; transpor t; combustion and associated safety  equipment thereof.)  5.  please use the products listed in this  datasheet within the specified ranges.  should you wish to use the products under  conditions exceeding the specifications,  please consult us or our representatives.  6.  we assume no responsibility for damage or loss due to abnormal use.  7.  all rights reserved. no part of this dat asheet may be copied or reproduced without the  prior permission of torex semiconductor ltd.           
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