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		  Datasheet File OCR Text:


		   MP5455  peak power assist for smart/ai-enabled  speakers and low-power applications      MP5455 rev. 1.01  www.monolithicpower.com  1   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  the future of analog ic technology description  the MP5455 is intelligently designed as a  power storage system, releasing energy as  needed during peak loading events, providing  an efficient solution for smart speakers. it is  also capable of  providing back-up power in the  event of a power failure targeting solid state  drive supplications.   the internal input current limit block with dv/dt  control prevents inrush current during system  start-up. the storage capacitors charge while  sufficient power load is applied. at peak loading,  energy is released to maintain adequate  power  levels and  prevent fluctuating performance.   mps?s patented power back-up control circuit  minimizes the storage capacitor requirement.  this control circuit pumps the input voltage to a  higher storage voltage and releases the energy  over a hold-up time to the system in the case of  an input outage. storage and release voltages  are both programmable for different system  requirements.   the MP5455 requires a minimal number of  readily available, standard, external  components and is available in a qfn-20  (3mmx4mm) package.  features   ?   power back-up management circuit  ?   input current limiter with integrated 60m ?   mosfet  ?   wide 2.7v to 7v operating input range  ?   up to 4.5a input current limit  ?  reverse-current protection  ?   adjustable dv/dt slew rate for bus voltage  start-up  ?   over-temperature protection (otp)  ?   available in a qfn-20 (3mmx4mm)  package  applications  ?   peak power smoother for smart speakers  ?   artificial intelligence (ai)-enabled speakers  ?  power back-up  ?   battery hold-up supplies  a ll mps parts are lead-free, halogen-free, and adhere to the rohs directive. for mps green status, please visit the mps website under quality  a ssurance. ?mps? and ?the future of analog ic technology? are registered  trademarks of monolithic power systems, inc.    t ypical application   storage release  vb load = 2a, c strg  = 220  fx2  ch1: v b 1v/div. ch2: v strg  10v/div. ch3: v sw 10v/div. ch1:i b 2a/div.   5ms/div.  

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  2   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  ordering information  part number*   package   top marking   MP5455gl qfn-20 (3mmx4mm)  see below  * for tape & reel, add suffix ?z (e.g. MP5455gl?z)  top marking    mp: mps prefix  y: year code  w: week code  5455: digits of the part number  lll: lot number      package reference  top view   qfn-20 (3mmx4mm)   1 2 3 4 5 6 7 17 16 15 14 13 12 11 8 9 10 20 19 18 dvdt nc ilim v in_mon v s_mon en ench ich fbs fbb agnd nc cst bst vin vb vbo pgnd sw strg

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  3   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  absolute maxi mum ratings  (1)   supply voltage (vin) ................................... 8.0v  v strg  ............................................... -0.3v to 35v  v sw  .................................... -0.3v to v strg  + 0.3v  v bst  ................................... -0.3v to v strg  + 6.5v  v cst  ................................................. -0.3v to 40v  all other pins .................................. -0.3v to 6.5v  continuous power dissipation (t a  = +25c)  (2)   ...................................................................  2.6w  junction temperature ................................  150c  lead temperature .....................................  260c  operating temperature ............... -40c to +85c  recommended operating conditions  (3)   supply voltage (vin) .......................... 2.7v to 7v  bus voltage (v b ) ................................. 2.7v to 6v  storage voltage (v strg )  ..................... vin to 30v  operating junction temp. (t j ). .. -40c to +125c  thermal resistance  (4)    ja   jc  qfn-20 (3mmx4mm) .............. 48 ...... 10  ... c/w  notes:  1) exceeding these ratings  may damage the device.  2)  the maximum power dissipation  is a function of the maximum  junction temperature t j  (max), the junction-to-ambient  thermal resistance   ja , and the ambient temperature t a . the  maximum continuous power dissipation at any ambient  temperature is calculated by p d  (max) = (t j  (max)-t a )/  ja .  exceeding the maximum allowable power dissipation  produces an excessive die temper ature, causing the regulato r   to go into thermal shutdown. internal thermal shutdown  circuitry protects the dev ice from permanent damage.  3)  the device is not guaranteed to function outside of its  operating conditions.  4)  measured on jesd51-7, which is 4-layer pcb.   

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  4   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  electrical characteristics  vin = 5.0v, t a  = 25c, unless otherwise noted.  parameter symbol condition  min typ max units input supply voltage range  v in    2.7    7  v  supply current (shutdown)  i s  v en  = 0v      2   a  supply current (quiescent)  i q  v en / ench  = 2v, v fbb / fbs  = 1v      2  ma  thermal shutdown   ( 5 )  t sd     150  c  thermal shutdown  hysteresis  (5)   t hys      30    c  vin under-voltage lockout  threshold rising  inuv r      2.5  2.7  v  vin under-voltage lockout  threshold hysteresis  inuv hys    0.3 0.4 0.5  v  en/ench uvlo threshold  rising  en r        1.2  v  en/ench uvlo threshold  falling  en f    0.4      v  current limit mosfet on  resistance  r dson      60  65  m ?   continuous current limit  i lim   r ilim  = 1.07k ?    4.6   a  r ilim  = 1.2k ?    4.1   r ilim  = 1.4k ?  -10% 3.7 10%  off-state leakage current  i leak   vin = 6v, vb = 0v or vb = 6v,  vin = 0v    2   a  rise time (dv/dt)    r   dvdt pin floating  0.5  0.9  1.5  ms  c dv/dt  = 10nf    10    c dv/dt  = 100nf    100    pre-charge current  i ch pre     130  ma  charge peak current in  boost mode  i ch   ich pin floating    500    ma  r ich  = 100k ?    400   r ich  = 200k ?    200   feedback voltage  v fbb , v fbs    0.77 0.79 0.81  v  buck mode dumping current  limit  i dump      5    a  vb under-voltage lockout  threshold rising  (6)   inuvb r    1.8 2.2 2.5  v  vb under-voltage lockout  threshold hysteresis  (6)   inuvb hys    0.15 0.25 0.35  v  notes:  5)  guaranteed by characterization, not tested in production.  6)  vb uvlo is applied to energy  storage and release circuitry.

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  5   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  typical electrical characteristics  vin = 5v, t a  = 25c, unless otherwise noted.   ? quiescent current vs. input voltage  en = ench = high, v fbb  = v fbs  = 1v    vb rising time vs. dvdt capacitance      ? vin to vb current limit vs. limit  resistor ??   vin to vb current limit vs. temperature  r lim  = 1.4k ?     ? reference voltage vs. temperature      ?   0 0.5 1 1.5 2 234567 input   current  (ma) input   voltage  (v) 0 20 40 60 80 100 120 0 20406080100 vb  rising time (ms) dvdt  capacitance  (nf) 0 1 2 3 4 5 6 7 8 0246810 hot-swap current  limit  (a) ilim resistor (k ? ) 1 2 3 4 5 -40-200 20406080100120140 hot-swap current  limit  (a) junction  temperature  (oc) 0.77 0.78 0.79 0.8 0.81 -40 -20 0 20 40 60 80 100 120 140 reference   voltage(v) junction temperature(oc) fbb fbs

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  6   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  typical performanc e characteristics   (continued)   vin = 3.5v, v strg  = 23.5v, c strg  = 100fx2, v release  = 3.2v, l = 4.7h, t a  = 25c, unless  otherwise noted.   ? storage voltage vs. charging time  r ich  = 100k ?      release time vs. storage capacitance    ? release efficiency  l = wurth_744311470 ?   ?   ? ?   ?    0 5 10 15 20 25 0 200 400 600 800 1000 1200 storage  voltage (v) charge time  (ms) cstrg=200uf cstrg=1000uf 0 20 40 60 80 100 120 140 160 0 500 1000 1500 2000 2500 release  time (ms) storage  capacitance(f) ib=1a ib=2a ib=3a 75 80 85 90 95 100 5 1015202530 efficiency (%) strg voltage  (v) vb load=1a vb load=2a

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  7   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  typical performanc e characteristics  (continued)   vin = 3.5v, v strg  = 23.5v, c strg  = 100fx2, v release  = 3.2v, l = 4.7h, t a  = 25c, unless  otherwise noted.     input power-on  vb load = 1a  ench turn-on  vb load = 1a          ch1: v b   1v/div.  ch2: v strg    10v/div.  ch3: v sw   10v/div.    ch1:i l   1a/div.   ch1: v b 1v/div. ch2: v strg 10v/div. ch3: v sw 10v/div. ch1:i l 1a/div.     50ms/div.    50ms/div.          storage release  vb load = 10ma, c strg  = 100  fx2    storage release  vb load = 1a, c strg  = 100  fx2      ch1: v b   1v/div.  ch2: v strg    10v/div.  ch3: v sw   10v/div.    ch1:i b   1a/div.   ch1: v b 1v/div. ch2: v strg  10v/div. ch3: v sw 10v/div. ch1:i b 1a/div.   200ms/div.   5ms/div.          storage release  vb load = 2a, c strg  = 100  fx2  storage release  vb load = 2a, c strg  = 220  fx2      ch1: v b   1v/div.  ch2: v strg              10v/div.  ch3: v sw   10v/div.    ch1:i b   2a/div.   ch1: v b 1v/div. ch2: v strg  10v/div. ch3: v sw 10v/div. ch1:i b 2a/div.   2ms/div.   5ms/div.  

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  8   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  typical performanc e characteristics   (continued)   vin = 3.5v, v strg  = 23.5v, c strg  = 100fx2, v release  = 3.2v, l = 4.7h, t a  = 25c, unless  otherwise noted.     storage release  vb load = 2a, c strg  = 1000  f  storage release  vb load = 2a, c strg  = 2200  f      ch1: v b   1v/div.  ch2: v strg           10v/div.  ch3: v sw   10v/div.    ch1:i b   2a/div. .   ch1: v b 1v/div. ch2: v strg  10v/div. ch3: v sw 10v/div. ch1:i b 2a/div.   5ms/div.     10ms/div.       

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  9   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  pin functions   pin #  name  description  1 dvdt  slew rate control pin for vb during start-up.  leave dvdt floating for the default  soft-start time (around 0.9ms from 0v to 5v).  2 nc  factory use only.  leave nc floating.  3 ilim  input current limit setting.  do not leave ilim floating.  4 v in mon   factory use only.  leave v in mon  floating or pull v in mon  up to vb.  5 v smon   factory use only.  leave v smon  floating or pull v smon  up to vb.  6 en  on/off control pin for the MP5455.  when en is pulled low, all functions of the  MP5455 are disabled (for both the input cu rrent limiter and the charge/release  circuitry). ensure that the en  voltage is high during release.  7 ench  on/off control pin for the charge/release circuitry.  when ench is pulled down, the  release circuitry is disabled. note that  ench must be kept high to achieve energy  release.  8 pgnd  power ground.  9 sw  switching node for the charge/release circuitry.  connect a small inductor between  sw and vbo.  10 strg  storage voltage.  connect the appropriate storage capacitors for the energy storage  and release operation.  11 bst  bootstrap pin for the charge/release circuitry.  the internal bi-directional switcher  requires a bootstrap capacitor (100nf) from bst to sw to supply the high-side switch  driver voltage during release.  12 cst  high-side switch driving voltage storage.  the MP5455 supports energy, even when  the storage voltage is close to  the vb-regulated voltage.  13 nc  no connection.  14 agnd  ic signal ground.  15 fbb  bus voltage feedback sense.  fbb sets the bus release voltage.  16 fbs  storage voltage feedback sense.  fbs sets the storage voltage.  17 ich  boost mode current limit adjustment.  do not pull ich to vcc or an external voltage  source.  18 vbo  internal boost.  vbo is the input voltage after passing through the input isolation  mosfet.  19 vb  internal bus voltage.  place a 22  f to 47  f ceramic capacitor as close to vb as  possible.  20 vin  input supply voltage.  the MP5455 operates from an unregulated 2.7v to 7v input.  place a ceramic capacitor 0.1f or larger as  close to vin as possible. a tvs diode at  the input is necessary if t he vin spike is high. refer to the selecting the input  capacitor and tvs section on page 12 for additional details. 

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  10   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  o peration   the MP5455 is an energy storage and  management unit in a qfn-20 (3mmx4mm)  package. the MP5455 provides a very compact  and efficient energy management solution for   applications requiring power back-up or hold-up  supplies. mps?s patented lossless energy  storage and release management circuits use a  bidirectional buck/boost converter to achieve  optimal energy transfer and provide the most  cost-effective energy storage solution.  the integrated boost converter raises the  energy-storage voltage level. the storage  feedback resistor divider sets the storage  voltage. if the input shuts down suddenly, the  internal buck converter transfers the energy  from the storage capacitor to the bus and holds  the bus voltage when the system consumes  energy from the storage capacitor. the buck  converter can work in 100% duty cycle  operation to deplete the stored energy  completely.  start-up  when vin starts up, the bus voltage (vb) is  charged from 0 to vin, approximately. the vb  rising slew rate is controlled by the dv/dt  capacitance. this function prevents input inrush  current and provides protection to the entire  system.   ehch is used to enable the storage charge and  release circuitry. if ench is already high before  vb finishes the dv/dt process, the storage  charge circuitry works automatically when vin  is higher than the under-voltage lockout (uvlo)  threshold (typically 2.5v). the storage charge  circuitry operates in two modes: pre-charge  mode (where strg is charged to vb using a  current source) and boost mode (where strg  is charged to set the voltage). the pre-charge  mode charges strg up to vb using a near- constant current source (around 130ma). when  strg is close to vb and vb is higher than a  certain threshold (where the corresponding fbb  is higher than 0.813v), boost mode is initiated.   boost mode charges strg to the target  voltage. figure 1 shows the charging build-up  process when ench is high before vb starts  up.  it is strongly recommended to enable ench  after vb has settled (see figure 2). since  release mode is triggered when fbb is lower  than 0.79v (although there is a 23mv  hysteresis between boost mode and release  mode), vb may be pulled back low and enter  release mode accidently. to prevent this,  enable ench after vb settles. in some high- current charges, boost mode can be  programmed by ich. figure 2 shows the  charging build-up process when ench is  enabled after vb settles.     figure 1: charging process    figure 2: charging process when en and ench  are separated  storage voltage  after the start-up period, the internal boost  converter regulates the storage voltage  automatically to a set value. the MP5455 uses  burst mode to minimize the converter?s power  loss. when the storage voltage drops below the  set voltage, burst mode initiates and charges  the storage capacitor. during the burst period,  the current limit and the low-side mosfet (ls- fet) control the switch. when the ls-fet  turns on, the inductor current increases until it  reaches its current limit. the boost-current limit  can be programmed by an ich resistor. by  v in en&ench v strg power-on delay time strg pre-charge mode vb vb dvdt charge-up strg boost mode fbb=0.813v v in en v strg power-on delay time strg pre-charge mode vb vb dvdt charge-up ench strg boost mode

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  11   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  floating ich, the boost current limit is set to  around 500ma. after reaching the current limit,  the ls-fet turns off for the set minimum off- time. at the end of this minimum off-time, if the  feedback voltage remains below the 0.79v  internal reference, the ls-fet turns on again.  otherwise, the MP5455 waits until the voltage  drops below the threshold before turning on the  ls-fet.   release  the MP5455 monitors the input and   bus  voltages continuously. once the bus voltage  drops below the selected release voltage (such  as when losing input power), the internal boost  converter stops charging and works in buck- release mode. in buck mode, the MP5455  transfers energy from the high-voltage storage  capacitor to the low-voltage bus capacitor.  determine the release voltage by selecting  resistor values for the bus resistor divider.  the released buck applies fixed-frequency  constant-on-time (cot) control and enables  fast transition between the charge and release  modes. the buck converter works at 100% duty  cycle until the storage capacitor voltage  approaches the bus voltage. then the storage  and bus voltages drop until they reach the  dc/dc converter?s uvlo threshold (see figure  3).    figure 3: release times  input current limit  the input current limiter controls the input  inrush current of the internal hot-swap mosfet  carefully to prevent an inrush current from the  input to the bus. a capacitor connected to  dvdt sets the soft-start time. despite the soft- start process, ilim can limit the steady-state  current.   connect a resistor between ilim and gnd to  set the current limit.   reverse-current protection  the hot-swapping circuit uses reverse-current  protection to prevent the storage energy from  transferring back to the input when energy is  released from the storage capacitors to bus.  the hot-swap mosfet turns on when the input  voltage exceeds the vin uvlo threshold  during start-up or when input voltage is about  0.2v higher than vb. the hot-swap mosfet  turns off when input voltage falls below the bus  voltage during release.  start-up sequencing   connect a capacitor across dvdt to program  the soft-start time. during soft start, the energy  storage capacitors charge. very short dv/dt  times can trigger the current-limit threshold.  select the dvdt capacitor based on the  storage capacity.      vb v strg release vb regulation  voltage

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  12   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  application information  selecting input capacitor and tvs   capacitors at vin are recommended to absorb  possible voltage spikes during input power turn- on, input switch hard-off (during power-off), or  other special conditions. the application  determines the capacitor. for example, if the  input power trace is too long (with higher  parasitic inductance) during the input switch  hard-off period, more energy pumps into the  input. this means more input capacitors are  needed to ensure that the input voltage spike  remains in a safe range. use a capacitor 0.1f  or larger based on the spike condition.  consider inrush current requirements when  selecting an input capacitor. typically, more  input capacitors result in a higher input inrush  current during hot-plugging. a smaller input  capacitor is needed for a smaller inrush current.  the MP5455 works normally with a very small  input capacitor. however, this leads to a  possible high voltage spike. an efficient solution  is to add a tvs diode at the input to absorb the  possible input voltage spike. at the same time,  keep the inrush current small during hot- plugging. a typical tvs diode, like sma6j5.0a,  is recommended.  setting the storage voltage  set the storage voltage by choosing the  external feedback resistors (r9 and r10) (see  figure 4).    figure 4: storage feedback circuit  the storage voltage is determined with  equation (1):    storage fbs r9 v(1)v r10 ?? ?  (1)   where v fbs  is 0.79v, typically. r9 and r10 are  not critical for normal operation.   select a higher r9 and r10 value to account  for the bleed current. for example, if r10 is  14k ? , calculate r9 with equation (2):    storage fbs fbs 14k (v v ) r9 v ?? ? ?  (2)   for a 12v storage voltage, r9 is 200k ? .  table 1 lists the recommended resistors for  different storage voltages.  table 1: resistor pairs for v storage   v storage  (v) r9 (k ? ) r10 (k ? )  8 127 14  12 200 14  20 340 14  selecting the release voltage and vb  capacitors  select the release voltage by choosing the  external feedback resistors r1 and r2 (see  figure 5).    figure 5. release feedback circuit  similarly, the release voltage is calculated with  equation (3):    release fbb r1 v(1)v r2 ?? ?  (3)   where v fbb  is 0.79v, typically. generally, select  r1 to be about 10k ?  and cb to be 22f to  47f. table 2 lists the recommended resistor  values for different release voltages.   table 2: resistor pairs for v release   v release  (v)  r1 (k ? ) r2 (k ? )  4.2 10.5 2.43  2.9 10.7 4.02      r9 r10 cstorage strg fbs     r1 r2 vb fbb c b

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  13   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  selecting the storage capacitor  the storage capacitor stores energy during  normal operation and releases this energy  to vb  when vin loses input power. use a  general-purpose electrolytic capacitor or low- profile pos capacitor for most applications.  one 4.7f ceramic capacitor is recommended  if the electrolytic capacitor esr is high.  select a storage capacitor with a voltage rating  that exceeds the targeted storage voltage.  consider the capacitance reduction with the dc  voltage offset when choosing the capacitors.  different capacitors have different capacitance  de-rating performances. choose a capacitor  with enough voltage rating to guarantee enough  capacitance.  the required capacitance depends on the  length of the dying gasp for a typical application.  assume the release current is i release  when vb  is regulated at v release  for the dc/dc converter,  the storage is v storage , and the required dying  gasp time is   dasp . the required storage  capacitance is then calculated with equation (4):    2 2 2 release storage dasp release release s v v i v c ? ? ? ? ? ?  (4)   consider the power loss during release. the  buck converter can run up to 85% efficiency in  most applications. select storage capacitance  at 1.18xc s  to ensure enough releasing time. if  i release  = 1a,   dasp  = 20ms, v storage  = 23.5v,  and v release  = 3.2v, then the required storage  capacitance is 280  f.  for typical applications using a 5v input supply,  set the storage voltage above 10v to utilize the  high-voltage energy fully and minimize storage  capacitance requirements. use a 16v pos  capacitor or 25v electrolytic capacitors.  selecting the external diode  an external diode parallel with the high-side  power mosfet (hs-fet) is optional for  normal charge mode operation. this diode  improves the boost efficiency if the boost peak  current is high. the voltage rating should be  higher than the storage voltage, and the current  rating should be higher than the current  programmed by ich.  setting the input hot-swap current limit  connect a resistor from ilim to gnd to set the  current limit value. for example, a 1.2k ?   resistor sets the current limit to about 4.1a.  table 3 lists the recommended resistors for  different current limit values.  table 3: i lim  vs. r lim   i lim   (a) r lim  (k ? )  4.6 1.07  4.1 1.2  3.7 1.4  1.6 3.2  selecting the inductor  the inductor is necessary to supply constant  current to the load. since boost mode and buck  mode share the same inductor and the buck  mode current is generally higher, an inductor  that at least supports the buck mode releasing  current is recommended.  select the inductor based on the buck release  mode. if the storage voltage is v s , then the  release voltage is v r ,   and the buck running is  fixed at 500khz. the inductance value can be  calculated with equation (5):    rr lsw s vv l(1) if v ??? ??  (5)   where  ? i l  is the peak-to-peak inductor ripple  current, which can be set in the range of 30% to  40% of the full releasing current.  the inductor should not saturate under the  maximum inductor peak current.  setting the bus voltage rise time  connect a capacitor to dvdt to set the bus  voltage start-up slew rate and soft-start time.  leave dvdt floating for the default soft-start  time (around 0.9ms from 0v to 5v). table 4 lists  the recommended capacitors for different soft- start times at a 5v input condition.  table 4: soft start vs. capacitor value   r  (ms)  c dv/dt  (nf)  10 10  100 100   

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  14   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  pcb layout   guidelines   (7)   efficient pcb layout is critical for stable operation.  a 4-layer layout is recommended to achieve  better thermal performance and simplify layout.  for best results, refer to figure 6 and follow the  guidelines below.  1)  use short, wide, and direct traces in the high- current paths (vin, vb, vbo, sw, strg,  and gnd).  2) place the decoupling capacitor across vb  and gnd as close as possible.  3)  place the decoupling capacitor across strg  and gnd as close to the pins as possible.  4)  keep the switching node sw short and away  from the feedback network.  5)  place the external feedback resistors next to  fb.  6)  keep the bst voltage path (bst, c5, and  sw) as short as possible.  note:  7)  the corresponding schematic can be found on page 1. note  that the strg bulk capacitors c7a and c7b are not shown in  the schematic    top layer    inner layer 1    inner layer 2    bottom layer  figure 6: recommended layout        

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  15   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  design example    table 5 shows a design example following the  application guidelines for the specifications below.  table 5: design example  parameter   symbol   value   units input voltage   v in   3.5   v charge voltage   v strg   23.5   v bus release  voltage   v rls   3.2   v   boost inductor  peak current   i charge   0.4   a   buck max output  current    i release   2   a   the detailed application schematic is shown in  figure 7. the typical performance and circuit  waveforms are shown in the typical performance  characteristics section. for more device  applications, please refer to the related  evaluation board datasheets.     

 MP5455 ? peak power assist for low-power applications    MP5455 rev. 1.01  www.monolithicpower.com  16   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.  typical application circuit  figure 7: detailed application schematic 

 MP5455 ? peak power assist for low-power applications    notice:  the information in this document is subject to change wi thout notice. please contact m ps for current specifications.  users should warrant and guarantee that  third party intellectual property rights ar e not infringed upon when integrating mps  products into any application. mps will not assume  any legal responsibility for any said applications.  MP5455 rev. 1.01  www.monolithicpower.com  17   2/2/2018  mps proprietary information. patent protec ted. unauthorized photocopy and duplication prohibited.    ? 2018 mps. all rights reserved.   package information  qfn-20 (3mmx4mm)     




		


		
			

			▲Up To 
				Search▲    



		 
	
Price & Availability of MP5455 
	[image: ]
	
			


	


	
			
		


				
	
				All Rights Reserved © 
				IC-ON-LINE 2003 - 2022  



	



	
			[Add Bookmark] [Contact 
				Us] [Link exchange] [Privacy policy]
	
				Mirror Sites :  [www.datasheet.hk]   
				[www.maxim4u.com]  [www.ic-on-line.cn] 
				[www.ic-on-line.com] [www.ic-on-line.net] 
				[www.alldatasheet.com.cn] 
				[www.gdcy.com] 
				[www.gdcy.net]





	

	


.
.
.
.
.




		 	We use cookies to deliver the best possible 
	web experience and assist with our advertising efforts. By continuing to use 
	this site, you consent to the use of cookies. For more information on 
	cookies, please take a look at our 
	Privacy Policy.	
	X




 
 























