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ÿ  MP4,  MP5  players,  tablet  computers

ÿ  Chip  temperature  protection,  over-current  protection,  under-voltage  protection

The  charging  current  and  constant  current  charging  current  are  adjusted  by  external  resistors,  and  the  maximum  charging  current  is  2A.  TP5100  uses  a  frequency  of  400kHz

ÿ  BATÿ0Vÿ9V  

TP5100  has  built-in  power  PMOSFET  and  anti-backflow  circuit,  so  there  is  no  need  for  peripheral  protection  such  as  anti-backflow  Schottky  diode.

ÿ  Switching  frequency  400KHz,  available  inductance  4.7uH-22uH

ÿ  Maximum  junction  temperature:  120ÿ

ÿ  Storage  temperature  range:  -30ÿÿ125ÿ

ÿ  Built-in  power  MOSFET,  switch  type  working  mode,

With  simple  peripheral  circuits,  TP5100  is  very  suitable  for  high  current  charging  management  applications  in  portable  devices.

ÿ  Programmable  charging  current,  0.1A--2A

ÿ  Less  than  1%  charging  voltage  control  accuracy

ÿ  Using  QFN16  4mm*4mm  ultra-small  package

ÿ  Quiescent  input  power  supply  voltage  (VIN):  18V

TP5100  has  a  5V-12V  input  voltage,  and  the  battery  charging  is  divided  into  three  stages:  trickle  pre-charge,  constant  current,  and  constant  voltage.

ÿ  Red  and  green  LED  charging  status  indication

ÿ  Smartphones,  PDAs,  cellular  phones

(If  higher  withstand  voltage  is  required,  the  LX  end  RC  circuit  needs  to  be  connected)

ÿ  BAT  short  circuit  duration:  continuous

ÿ  Battery  temperature  protection,  battery  short  circuit  protection

The  switching  operation  mode  allows  it  to  use  smaller  peripheral  components  and  maintain  low  heat  generation  during  high  current  charging.

ÿ  Model  airplanes,  power  tools,  walkie-talkies

ÿ  PWR_ON-Power  supply,  battery  power  supply  switching  control

ÿ  Working  environment  temperature  range:  -20ÿÿ85ÿ

The  device  generates  less  heat  and  has  simple  peripherals

ÿ  Trickle  current,  constant  current  and  constant  voltage  three-stage  charging  to  protect  the  battery

ÿ  Programmable  pre-charge  current,  20%--100%

Built-in  input  over-current,  under-voltage  protection,  chip  over-temperature  protection,  short-circuit  protection,  and  battery  temperature  monitoring.

ÿ  Portable  devices,  various  chargers

ÿ  Pin  temperature  (soldering  time  10  seconds):  260ÿ

Figure  1  TP5100  is  a  schematic  diagram  of  8.4V  dual-cell  lithium-ion  battery  1.5A  charging  application

Features  

ÿ  Dual/single  8.4V/4.2V  lithium  battery  charging

Absolute  Maximum  Ratings

Overview  TP5100  is  a  switch  step-down  dual-cell  8.4V/single-cell  4.2V  lithium  battery  charge  management  chip.  Its  QFN16  ultra-small  package

TP5100  
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Figure  2  TP5100  is  a  4.2V  single-cell  lithium-ion  battery  1.5A  charging  application  diagram

TP5100-QFN16  

Real  picture

Device  marking

Order  Model

16-pin  4mm*4mm  QFN16  package  top  view
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Figure  3  TP5100  functional  block  diagram
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TP5100  Functional  Block  Diagram
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Table  1  TP5100  electrical  performance  parameters

Note  •  indicates  that  the  indicator  is  suitable  for  8.4V  and  4.2V  modes,  otherwise  it  only  refers  to  8.4V,  TRAR=25ÿ,  VIN=9V,  unless  otherwise  specified.
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Pin  Function

How  it  works
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LX  (pins  2,  3):  Built-in  PMOS  power  tube  drain  connection  point.  LX  is  the  

current  output  terminal  of  TP5100  and  is  connected  to  the  external  inductor  

as  the  input  terminal  of  the  battery  charging  current.

The  battery  voltage  at  the  BAT  terminal  drives  the  PMOS  to  turn  off.  This  pin  

can  be  used  for  power  supply  switching  and  can  also  be  used  to  detect  

whether  the  power  supply  is  established  normally.

CHRG  (pin  15):  Red  light  charging  status  indicator.  When  the  charger  is  

charging  the  battery,  the  CHRG  pin  is  pulled  to  a  low  level  by  the  internal  

switch,  indicating  that  charging  is  in  progress;  otherwise,  the  CHRG  pin  is  in  

a  high  impedance  state.

BAT  (Pin  9):  Battery  voltage  detection  terminal.  Connect  the  positive  terminal  

of  the  battery  to  this  pin.

GND  (Pin  7):  Power  ground.

TP5100  is  a  switch-type  high-current  charger  chip  designed  

specifically  for  dual-cell  8.4V/single-cell  4.2V  lithium-ion  batteries.  It  uses  the  

power  transistor  inside  the  chip  to  perform  trickle,  constant  current  and  

constant  voltage  charging  on  the  battery.  The  charging  current  can  be  

programmed  with  an  external  resistor,  and  the  maximum  continuous  charging  

current  can  reach  2A,  without  the  need  for  an  additional  anti-backflow  diode.

TP5100  contains  two  open-drain  output  status  indication  output  terminals,  the  

charging  status  indication  terminal  CHRG  and  the  battery  full  status  indication  

output  terminal  STDBY .  The  power  management  circuit  inside  the  chip  

automatically  reduces  the  charging  current  when  the  junction  temperature  of  

the  chip  exceeds  145°C.  This  function  allows  users  to  maximize  the  power  

handling  capacity  of  the  chip  without  worrying  about  overheating  of  the  chip  

and  damaging  the  chip  or  external  components.

The  CS  terminal  is  floating  to  put  the  TP5100  in  the  lithium-ion  battery  4.2V  

shutdown  voltage  state.  The  low  input  level  puts  the  TP5100  in  shutdown  

state.  The  CS  terminal  can  be  driven  and  controlled  by  TTL  or  CMOS  level.

ÿ  

RTRICK  (pin  12):  Trickle  pre-charge  current  setting  terminal.  Connect  the  

RTRICK  pin  to  the  ground  with  a  50K  resistor,  and  the  pre-charge  current  is  

set  to  20%  constant  current.  The  pre-charge  current  can  be  set  by  an  external  

resistor.  If  RTRICK  is  left  floating,  the  pre-charge  current  is  equal  to  the  

constant  current.

STDBY  (Pin  14):  Green  light  battery  charging  completion  indicator.  When  

the  battery  is  fully  charged,  STDBY  is  pulled  low  by  the  internal  switch,  

indicating  that  charging  is  complete.  In  addition,  the  STDBY  pin  will  be  in  a  

high  impedance  state.

PWR_ON-  (pin  6):  Power  switch  control  pin.  When  the  chip  is  connected  

to  the  power  supply,  PWR_ON-  is  pulled  to  a  low  level  by  the  internal  switch,  

driving  the  PMOS  to  turn  on.  When  the  chip  is  not  connected  to  the  power  

supply,  PWR_ON-  is  pulled  to  a  high  level  by  the  internal  switch.

CS  (Pin  13):  Lithium-ion  status  chip  select  input.

A  high  input  level  (VREG)  at  the  CS  terminal  will  make  the  TP5100

External  circuit  required  under  high  input  voltage

VREG  (pin  10):  internal  power  supply.  VREG  is  an  internal  power  supply,  

which  is  connected  to  a  0.1uF  bypass  capacitor  to  ground  and  can  drive  a  

maximum  of  5mA.

RC  

TS  (pin  11):  Battery  temperature  detection  input.  Connect  the  TS  pin  to  the  

output  of  the  battery's  NTC  (negative  temperature  coefficient  thermistor)  

sensor.  If  the  voltage  of  the  TS  pin  is  less  than  45%  of  VREG  or  greater  than  

80%  of  the  VREG  voltage,  it  means  that  the  battery  temperature  is  too  low  or  

too  high,  and  charging  is  suspended.  If  TS  is  directly  connected  to  GND,  the  

battery  temperature  detection  function  is  canceled  and  other  charging  

functions  are  normal.

VS  (Pin  8):  Positive  Input  for  Output  Current  Sense.

When  the  input  voltage  is  greater  than  the  chip  startup  threshold  voltage  

and  the  chip  enable  input  is  connected  to  a  high  level  (VREG)  or  is  floating,  the  

TP5100  starts  charging  the  battery,  and  the  CHRG  pin  outputs  a  low  level,  indicating  

that  charging  is  in  progress.  If  the  voltage  of  the  dual-cell  lithium-ion  battery  is  lower  

than  5.8V  (the  voltage  of  a  single-cell  lithium-ion  battery  is  lower  than  2.9V),  the  

charger  uses  a  small  current  to  pre-charge  the  battery  (the  pre-charge  current  is  

adjustable  through  an  external  resistor).  The  constant  current  charging  current  is  

determined  by  the  resistance  between  the  VS  pin  and  the  VBAT  pin.  When  the  voltage  

of  the  dual-cell  lithium-ion  battery  is  close  to  8.4V  (the  voltage  of  a  single-cell  lithium-

ion  battery  is  close  to  4.2V),  the  distance  from  the  charging  cut-off  voltage  is  about  

50mV  (depending  on  the  different  circuit  connection  resistances  and  battery  internal  

resistance  voltages),  the  charging  current  gradually  decreases,  and  the  TP5100  

enters  the  constant  voltage  charging  mode.  When  the  charging  current  decreases  to  

the  cut-off  voltage,  the  charging  current  gradually  decreases,  and  the  TP5100  enters  the  constant  voltage  charging  mode.

VIN  (pins  1,  4,  5,  16):  input  voltage  positive  input  terminal.  The  voltage  of  this  

pin  is  the  working  power  supply  of  the  internal  circuit.  The  range  of  VIN  is  

between  5V  and  12V.  A  0.2  ohm  dissipation  resistor  is  connected  in  series  

and  bypassed  by  a  10ÿF  and  0.1ÿF  capacitor.  When  the  voltage  difference  

between  VIN  and  VRBATR  is  less  than  30mV,  TP5100  enters  shutdown  

mode,  thereby  reducing  IRBATR  to  1ÿA.

TP5100  is  

in  the  lithium-ion  battery  charging  8.4V  shutdown  voltage  state.

Machine Translated by Google



8.4V  dual-cell  lithium-ion  battery  charging  state  and  shutdown  

mode  switching.  As  shown  in  Figure  4,  through  an  open-drain  output  port  

connected  to  the  CS  terminal,  if  the  NMOS  tube  gate  input  low  level,  N1  

is  cut  off,  at  this  time  the  CS  terminal  is  connected  to  a  high  level,  then  

the  charging  cut-off  voltage  is  8.4V,  TP5100  charges  the  dual-cell  lithium-

ion  battery.  When  the  NMOS  tube  gate  input  high  level,  N1  is  turned  on,  

at  this  time  the  CS  terminal  is  pulled  down  to  GND,  TP5100  is  in  

shutdown  mode.  The  VREG  pin  can  output  5mA  drive  current,  and  the  

pull-up  resistor  is  optional

Figure  5  Battery  charging  current  setting  The  

setting  resistor  and  charging  current  are  calculated  using  the  following  

formula:

RS  ( ÿ )  IRBAT  R(mA)  

100

For  

example:  You  need  to  set  the  charging  current  to  1A,  and  substitute  it  into  the  formula  to  calculate

500  

Figure  4:  Switching  between  charging  and  shutdown  states  of  an  8.4V  

lithium-ion  battery  under  external  control

When  the  current  is  low,  the  charging  cycle  ends,  the  CHRG  terminal  

outputs  a  high  impedance  state,  and  the  STDBY  terminal  outputs  a  low  

potential.  When  the  battery  voltage  drops  to  the  recharge  threshold  (8.1V  

for  dual-cell  lithium-ion  batteries/4.05V  for  single-cell  lithium-ion  batteries),  

a  new  charging  cycle  starts  automatically.  The  high-precision  voltage  

reference  source,  error  amplifier  and  resistor  divider  network  inside  the  

chip  ensure  that  the  accuracy  of  the  battery  terminal  cut-off  voltage  is  

within  ±1%,  meeting  the  charging  requirements  of  lithium-ion  batteries.  

When  the  input  voltage  is  powered  off  or  the  input  voltage  is  lower  than  the  

battery  voltage,  the  charger  enters  a  low-power  shutdown  mode.  No  

external  anti-backflow  diode  is  required,  and  the  battery  

leakage  from  the  chip  is  close  to  1ÿA.  Charging  cut-off  voltage  selection

0.1  

TP5100  has  two  charging  cut-off  voltage  options  for  dual-cell/

single-cell  lithium  batteries.  When  the  CS  terminal  is  connected  to  the  

high  potential  VREG,  it  is  the  8.4V  dual-cell  lithium-ion  battery  charging  

standard  with  a  cut-off  voltage  of  8.4V.  When  the  CS  terminal  is  floating,  

it  is  the  single-cell  lithium-ion  battery  charging  standard  with  a  cut-off  

voltage  of  4.2V.  When  the  CS  terminal  is  connected  to  the  low  level  GND,  

the  charger  stops  charging.  The  composite  design  of  the  CS  terminal  of  

TP5100  can  determine  the  switching  between  the  charging  mode  and  the  

shutdown  mode  of  TP5100  through  external  control.  When  the  CS  

terminal  is  floating,  it  means  that  TP5100  is  charging  a  single-cell  lithium-ion  battery.

0.067  

0.05  

If  the  battery  voltage  is  lower  than  the  precharge  threshold  

voltage,  TP5100  will  start  a  precharge  process  to  charge  the  battery.  

The  precharge  current  of  TP5100  can  be  set  through  the  TRICK  port.  

The  precharge  current  is  set  by  a  resistor  connected  between  the  TRICK  

pin  and  ground.

1  

2000  

=  (Current  in  A,  resistance  in  ÿ )

0.2  

Rs  =  0.1  ÿ  Table  

2  gives  some  Rs  resistors  corresponding  to  different  current  settings,  which  

is  convenient  for  quickly  designing  the  required  circuit.  

Table  2:  Rs  and  its  corresponding  constant  current  charging  current

1000  

1K-100Kÿ  

The  battery  charging  current  IRBAT  R  is  determined  by  the  external  

current  detection  resistor  Rs.  Rs  can  be  determined  by  the  ratio  of  the  

adjustment  threshold  voltage  Vs  across  the  resistor  and  the  constant  current  

charging  current.  The  voltage  across  Rs  is  100mV  in  the  constant  current  state.

1500  

REV_2.3  8  
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Pin  floating

50K  

50%  DIFFERENT

Charging  status

20%  DIFFERENT

Destroy

When  VIN  is  input,  PWR_ON-  outputs  a  low  potential,  which  can  turn  

on  the  PMOS.  When  VIN  is  removed,  PWR_ON-  outputs  a  high  potential  

(battery  voltage)  which  can  turn  off  the  PMOS.

In  order  to  facilitate  customers  to  quickly  design,  Table  3  shows  RTRICK  

and  its  set  pre-charge  trickle  current  and  constant  current.

Charging  state  Battery  

is  fully  charged  

Undervoltage,  battery  temperature  

is  too  high  or  too  low  Fault  state  

or  no  battery  connected

BAT  terminal  connected  to  10u  

capacitor,  no  battery  standby  state

TP5100  integrates  power  supply,  battery  power  switching  control

In  the  constant  voltage  stage,  when  the  charging  current  drops  to  

1/10  of  the  maximum  constant  current  value,  the  charging  cycle  is  

terminated.  This  condition  is  detected  by  monitoring  the  voltage  drop  of  Rs  

using  an  internal  filter  comparator.  When  the  voltage  difference  between  

the  two  ends  of  Rs  is  less  than  10mV  for  more  than  tTERM  (usually  1.8ms),  

the  charging  is  terminated.  The  charging  current  is  turned  off  and  the  

TP5100  enters  standby  mode.  At  this  time,  the  input  power  current  drops  

to  120ÿA  and  the  battery  leakage  current  flows  out  about  1ÿA.

In  standby  mode,  TP5100  connects  to  the  BAT  pin.

Green  light  on,  red  light  flashing

RTRICK  (K)  

Figure  6  TRICK  terminal  internal  circuit  diagram  

As  can  be  seen  from  Figure  6  above,  if  the  RTRICK  port  is  

connected  to  a  50K  resistor  to  ground,  the  pre-charge  current  is  1/5  of  the  

constant  current  charge  current.  This  pin  only  changes  the  trickle  current,  

and  the  shutdown  current  is  not  affected  by  this  and  remains  at  10%  

constant  

current.  The  setting  resistor  and  pre-charge  current  are  calculated  

using  the  following  formula: Off

320K  

30%  DIFFERENT

100%  DIFFERENT

ITRICK  (mA)  

Destroy

On/

Off

(used  by  TS  end)

The  voltage  is  continuously  monitored.  If  the  voltage  on  this  pin  drops  

below  the  recharge  threshold  VRECHRG  of  8.25V  for  a  dual-cell  Li-ion  

battery  (4.05V  for  a  single-cell  Li-ion  battery) ,  a  new  charging  cycle  begins  

and  current  is  supplied  to  the  battery  again.

114K

Table  3:  The  

relationship  between  RTRICK  and  the  trickle  current  it  sets  and  the  constant  

current  IBAT : (TS  grounded)

TP5100  has  two  open-drain  status  indication  outputs,  CHRG  and  

STDBY .  When  the  charger  is  in  the  charging  state,  CHRG  is  pulled  to  a  

low  level,  and  in  other  states,  CHRG  is  in  a  high  impedance  state.  When  

the  battery  temperature  is  outside  the  normal  temperature  range,  both  

CHRG  and  STDBY  pins  output  a  high  impedance  state.  When  the  status  

indication  function  is  not  used,  the  unused  pins  can  be  connected  to  the  

ground.  Table  4:  Charging  indication  status  green  light  red  light

T=0.5-1S  

Figure  7  Schematic  diagram  of  power  supply  switching  control

CHRGSTATE  CITY

Power  supply,  battery  power  switching  control

Charge  Termination

Charging  status  indicator

TP5100  
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The  temperature  coefficient  of  the  thermistor  (NTC),  RTL  is

Only  R1  is  needed.  The  derivation  of  R1  also  becomes  simple.

different.

The  upper  limit  of  the  processing  capability  is  reached  without  risk  of  damaging  the  TP5100.

VTSLÿVHIGHÿK2×VREG  (K2=0.8)  

The  network  is  implemented  as  shown  in  Figure  1.

From  the  above  derivation,  it  can  be  seen  that  the

Continue  monitoring.  When  the  battery  voltage  drops  to  90%  of  the  battery  capacity

Monitoring  will  be  disabled.

It  can  be  calculated  that:The  TP5100  has  an  internal  battery  temperature  sensor  to  detect  the  damage  caused  by

Once  the  charging  cycle  is  terminated,  TP5100  immediately

range  and  the  resistance  value  of  the  thermistor.
If  the  chip  temperature  attempts  to  rise  to  about  110°C

Indicates  that  the  battery  temperature  is  too  high  or  too  low.

ÿ  

Cause  chip  damage.  When  the  output  voltage  is  lower  than  about

RTL  can  be  obtained  by  referring  to  the  relevant  battery  manual  or  by  actual

450mA.  The  current  varies  with  the  input  voltage.

(PTC)  thermistor,  then  ÿ,  we  can  calculate

If  the  TS  pin  is  connected  to  the  ground,  the  battery  temperature

TH,  (where  TLÿTH);  the  battery  uses  a  negative

NTC  thermistor  in  the  cell  and  a  resistor  divider  network

If  the  temperature  is  too  high,  such  as  overheat  protection,  R2  can  be  omitted.

The  comparator  is  used  to  connect  the  voltage  on  the  BAT  pin

When  TL,  the  voltage  at  the  first  pin  TS  is:

Check  if  the  battery  temperature  is  outside  the  normal  range.

The  charging  current  is  set  according  to  the  ambient  temperature  (worst  case).

At  temperature  TH,  the  voltage  at  the  first  pin  TS  is:

R1,  R2,  RTH,  and  RTL  are  related;  among  them,  RTH,

The  maximum  peak  current  of  the  terminal  is  3A  to  prevent  excessive  current.

In  order  to  prevent  the  battery  from  being  damaged  by  excessively  high  or  low  temperatures

The  values  of  R1  and  R2  should  be  based  on  the  battery  temperature  monitoring

overheating  and  allows  the  user  to  increase  the  power  handling  of  a  given  board

If  the  voltage  on  the  pin  is  VTS<VLOW  or  VTS>VHIGH ,  then

and  VHIGH ,  the  charge  cycle  continues.

Under  the  premise  of  small  current,  the  typical  (rather  than  the  maximum

The  current  limit  is  10%  of  the  maximum  peak  current.

Similarly,  if  the  battery  has  a  positive  temperature  coefficient

Then  we  can  solve:

The  two  thresholds  VLOW  and  VHIGH  are  compared  to

The  resistance  value  at  this  time  is  RTLÿRTH,  so  at  temperature

VHIGH  is  fixed  at  80%  ×  VREG.

The  temperature  range  has  nothing  to  do  with  the  voltage  VREG,  but  only  with

TP5100  has  multiple  protections  integrated  inside,  chip  input

Assume  that  the  battery  temperature  range  is  set  to  TL~

The  voltage  of  the  TS  pin  is  realized  by  the  voltage  of  the

In  practical  applications,  if  we  only  focus  on  the  temperature  at  one  end,

This  function  can  prevent  TP5100  from

Then  by

VTSHÿVLOWÿK1×VREG  (K1=0.45)  

TP5100  connects  the  voltage  of  TS  pin  to  the  internal  voltage  of  chip

When  the  charge  cycle  restarts,

will  be  suspended;  if  the  voltage  VTS  of  the  TS  pin  is  below  VLOW

To  ensure  that  the  charger  will  automatically  reduce  the
The  resistance  value  at  temperature  TL ,  RTH  is  the  resistance  value  at  temperature  TH

I  will  not  go  into  details  here.

If  the  value  is  above  the  upper  limit,  an  internal  thermal  feedback  loop  will  reduce

Inside  TP4056 ,  VLOW  is  fixed  at  45%×VREG.

1.2V,  the  chip  enters  short  circuit  protection  mode,  the  chip  input

Test  obtained.

Monitoring  circuit.  Battery  temperature  monitoring  is  done  by  measuring  TS

The  instructions  are  as  follows:

With  a  filter  time  of  1.8mS  (

Determine  the  values  of  R1  and  R2

Internal  thermal  limits  of  the  chip

Battery  temperature  monitoring

TP5100  

Current  limiting  and  output  short  circuit

Automatic  restart

t  
RECHARGE  
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The  inductance  value  is  4.7uH-22uH,  recommended

10uH

Where  ÿI  is  the  inductor  ripple  and  FS  is  the  switching  frequency.  In  order  to  

ensure  that  both  pre-charging  and  constant  current  charging  are  in  CCM  mode,  

ÿI  takes  the  pre-charging  current  value,  which  is  1/5  of  the  constant  current  

charging.  The  inductance  value  can  be  calculated  based  on  the  input  voltage  

requirements.

The  rated  current  of  the  inductor  should  be  greater  than  the  charging  current  and  the  power  

inductor  should  have  a  smaller  internal  resistance.

Figure  9  A  typical  lithium-ion  battery  charging  cycle

An  internal  undervoltage  lockout  circuit  monitors  the  input  voltage  and  

keeps  the  charger  in  shutdown  mode  until  Vin  rises  above  the  undervoltage  

lockout  threshold.  The  UVLO  circuit  will  keep  the  charger  in  shutdown  mode  

with  no  battery  discharge  current.  If  the  UVLO  comparator  is  tripped,  the  charger  

will  not  exit  shutdown  mode  until  VIN  rises  50mV  higher  than  the  battery  

voltage.  This  way,  customers  don't  have  to  worry  about  the  battery  being  

discharged  when  the  input  power  is  insufficient.

picture

The  battery  is  maintained  at  (or  close  to)  a  fully  charged  state.  During  the  

recharge  cycle,  the  CHRG  pin  output  reenters  a  strong  pull-down  state.

Thermal  

Considerations  Although  the  QFN16  package  has  a  small  size,  

its  heat  dissipation  characteristics  are  very  good,  but  it  requires  the  design  

of  the  PCB  board  to  cooperate  with  it.  It  is  best  to  use  a  thermally  well-

designed  PCB  layout  to  maximize  the  available  charging  current.  The  

heat  dissipation  path  used  to  dissipate  the  heat  generated  by  the  IC  runs  

from  the  chip  to  the  lead  frame  and  reaches  the  copper  surface  of  the  

PCB  through  the  heat  sink  at  the  bottom  of  the  chip.  The  copper  foil  area  

connected  to  the  pins  should  be  as  wide  as  possible  and  extend  outward  

to  a  larger  copper  area  to  dissipate  the  heat  to  the  surrounding  

environment.  It  is  recommended  to  add  more  through  holes  to  the  

internal  or  back  copper  circuit  layer  to  improve  the  overall  thermal  

performance  of  the  charger.  When  designing  the  PCB  layout,  other  heat  

sources  on  the  circuit  board  that  are  not  related  to  the  charger  must  also  

be  considered  because  they  will  affect  the  overall  temperature  rise  and  the  maximum  charging  current.

In  order  to  ensure  

system  stability,  the  system  needs  to  work  in  continuous  mode  

(CCM)  during  the  pre-charging  and  constant  current  charging  stages.  

According  to  the  inductor  current  formula :

Input,  output,  VS  terminal  capacitors  can  use  a  

variety  of  types  of  capacitors,  but  high-quality  power  capacitors  

are  required.  Be  especially  careful  when  using  multilayer  ceramic  

capacitors.  Some  types  of  ceramic  capacitors  have  high  EMI  values.  

Therefore,  under  certain  conditions  (such  as  connecting  the  charger  input  

to  a  working  power  supply),  high  voltage  transient  signals  may  be  

generated  to  damage  the  chip.  It  is  recommended  to  connect  a  0.2  ohm  

dissipation  resistor  in  series  (choose  a  high-power  resistor),  and  use  10ÿF  

and  0.1ÿF  capacitors  or  X5R  or  X7R  ceramic  capacitors,  and  the  capacitor  

connection  position  must  be  close  to  the  chip  pins.

TP5100  

Undervoltage  Lockout

ONE

IN  

ONEIN  
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4mm*4mm  16-pin  QFN  package
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TP5100  

Modify  the  diode  icon  in  the  circuit;  modify  the  input  parameters  of  the  modified  

part  description,  and  modify  the  trickle  current  ratio  of  the  

temperature  detection  

method.  Modify  the  circuit  to  improve  the  withstand  voltage.

REV_2.2  

Figure  10  TP5100  is  a  4.2V  lithium-ion  battery  without  battery  temperature  protection  constant  current  1.5A  charging  application  diagram

2022.9.5  

REV_2.0  

6.  Pay  attention  to  the  location  of  the  grounding  nodes  of  each  capacitor.  The  grounding  points  should  be  concentrated  as  much  as  possible  to  ensure  good  grounding.

2021.5.13  

2022.7.19  

7.  When  using  the  chip  at  high  current,  the  good  connection  between  the  heat  sink  at  the  bottom  of  the  chip  and  the  PCB  should  be  considered  to  ensure  good  heat  dissipation.

4.  Schottky  diodes  should  have  a  small  on-state  voltage  drop  and  a  current  capability  greater  than  or  equal  to  2A.

2012.10.31  

REV_2.3  

2020.11.17  

5.  The  traces  for  VIN  and  LX  through  the  current  loop  should  be  wider  than  ordinary  signal  lines.

2.  Use  0.1uF  and  10u  electrolytic  capacitors,  X5R  or  X7R  grade  ceramic  capacitors  for  VS,  VIN  and  BAT.

REV_2.1  

1.  The  capacitors  in  the  circuit  should  be  as  close  to  the  chip  as  possible.

3.  Please  select  a  power  inductor  with  sufficient  current  capability.

TP5100  Usage  Notes

TP5100  other  application  circuits

Revision  History
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