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 TOSHIBA BiCD Digital Integrated Circuit  Silicon Monolithic 

TB62755FPG 
 

Step Up Type DC/DC Converter for White LED 

 

 

The TB62755FPG is a  h igh  efficien t  Step-Up Type DC/DC 

Conver ter  specia lly designed for  constan t  cur ren t  dr iving of White 

LED. 

This IC can  dr ive 2-8 white LEDs connected ser ies using a  

Li-ion  ba t tery. 

This IC conta ins N-ch  MOS-FET Transistor  for  Coil-Switch ing, 

and LED cur ren t  (IF) is set  with  an  externa l resistor. 

This IC is especia lly for  dr iving back ligh t  white LEDs in  LCD 

of PDA, Cellu la r  Phone, or  Handy Terminal Equipment . 

This device is Pb-free product . 

 

Features 

• 2-8 white LEDs connected ser ies (typ. 7LEDs) 

• Var iable LED curren t  IF  is set  with  a  externa l resistor : 20 mA (typ.) @RSENS = 15 Ω 

• Output  power : Available for  800 mW LED loading (7LEDs, IF  = Over  25 mA) 

• High efficiency: 80% over  (using recommended externa l par t s) 

• Output  over  voltage shu tdown funct ion  

: Switch ing opera t ion  is shu t  downed when OVD termina l voltage is over  37 V (typ.). 

• IC package: PLP-6 

• Switch ing frequency: 1.0 MHz (typ.) 

 

Pin Assignment (top view) 

 

 

 

 

 

 

 

 

 

 

 

Note: This IC could be destroyed in some case if amounted in 180° inverse direction. 

Please be careful about IC direction in mounting. 

 

 

Weight: 0.005 g (typ.) 
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Block Diagram 

 

 

Pin Function 

Pin No. Symbol Function Description 

1 VIN Supply voltage input terminal. (2.8 V to 5.5 V) 

2 OVD 
Over voltage detection terminal. 
IC switching operation is disabled with detection over voltage. 
If the voltage returns to detection level or less, operation is enabled again. 

3 SHDN  

Voltage-input terminal for IC-enable/disable LED-IF. 
A high input on this pin enables the IC to operate while a low input causes it to shut down. The behavior 
of the IC is unpredictable if the input on the pin is undefined. Ensure that the pin is tied to either a high or 
low level. 

4 FB LED IF setting resistor connecting terminal. 

5 GND Ground terminal. 

6 SW Switch terminal for DC/DC converter. Nch MOSFET built-In. 
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I/O Equivalent Pin Circuits 

1.  VIN ~ GND 

 

 

 

2.  OVD 
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4.  FB 
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Absolute Maximum Ratings (Ta = 25°C if without notice) 

Characteristics Symbol Rating Unit 

Power supply voltage VIN −0.3 to + 6.0 V 

Input voltage )SHDN( VIN −0.3 to +VIN + 0.3 (Note 1) V 

Switching terminal voltage VO (SW) −0.3 to + 40 V 

Switching terminal current IO (SW) 1500 mA 

TBD (device) 
Power dissipation PD 

TBD (on PCB) (Note 2)
W 

TBD (device) 
Thermal resistance Rth (j-a) 

TBD (on PCB) 
°C/W 

Operation temperature range Topr −40 to + 85 °C 

Storage temperature range Tstg −55 to + 150 °C 

Maximum junction temperature Tj 150 °C 

Note 1: Ensure that the supply voltage never exceeds 6.0 V. 

Note 2: Power dissipation must be calculated with subtraction of TBD mW/°C from maximum rating with every 1°C if 

Topr is upper 25°C. (on PCB) 

 

Recommended Operating Condition (Ta = −40 to 85°C if without notice) 

Characteristics Symbol 
Tes 

Circuit
Test Condition Min Typ. Max Unit

Power supply voltage VIN ⎯  2.8 ⎯ 5.5 V 

LED current IF ⎯ VIN = 3.6 V, RSENS = 15 Ω 
7 white LEDs, Ta = 25°C 

⎯ 20 ⎯ mA

 

Electrical Characteristics (Ta = 25°C, VIN = 2.8 to 5.5 V if without notice) 

Characteristics Symbol 
Tes 

Circuit
Test Condition Min Typ. Max Unit

Power supply voltage VIN ⎯  2.8 ⎯ 5.5 V 

Operating consumption current IIN (ON) 1 VIN = 3.6 V, RSENS = 15 Ω ⎯ 0.6 0.9 mA

Quiescent consumption current IIN (OFF) 2 VIN = 3.6 V, SHDNV = 0 V ⎯ 0.5 1.0 µA 

SHDN terminal “H” level input voltage HSHDNV  3 ⎯ 1.3 ⎯ VIN V 

SHDN terminal “L” level input voltage LSHDNV  3 ⎯ 0 ⎯ 0.4 V 

SHDN terminal current I_ SHDN  4 
VIN = 3.6 V, 

SHDNV = 3.6 V or 0 V 
⎯ 0 1.0 µA 

Integrated MOS-Tr switching 
frequency 

fOSC 5 VIN = 3.6 V, SHDNV = 3.6 V 0.77 1.0 1.43 MHz

Switching terminal leak current Ioz (SW) 6 ⎯ ⎯ 0.5 1 µA 

7 
VIN = 3.6 V, RSENS = 15 Ω 
Ta = 25°C, L = 22 µH 

285 300 315 mV

FB terminal feedback voltage VFB 

7 
VIN = 4.2 V, RSENS = 150 Ω 
Ta = 25°C, L = 22 µH 

285 300 315 mV

FB terminal line regulation ∆VFB 7 
VIN = 3.6 V (typ.) 
VIN = 3.0 to 5.0 V 

−5 ⎯ 5 % 

FB terminal current IFB 8 
VIN = 3.6 V, 

SHDNV = 3.6 V, VFB = 300 mV
⎯ 0.02 ⎯ µA 

OVD terminal detect voltage VOVD 9 ⎯ 34.5 37 39.5 V 

OVD terminal leakage current IOVD 10 VOVD = 30 V ⎯ 0.5 1 µA 
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Usage Precautions 

 

Protection in LED Opened Condition 

The opera t ion  with  OVD termina l is ava ilable for  the protect ion  in  case LED circu it  opened. 

When the voltage of OVD termina l is over  37 V (typ.), Nch  MOS switch ing opera t ion  is disabled in  the IC. 

When  the voltage of OVD termina l drops below 37 V (typ.), Nch  MOS switch ing opera t ion  becomes ava ilable 

aga in . 

If load of LED is detached, Nch MOS switch ing opera t ion  is disabled with  detect ion  of boost  circu it  voltage and 

the IC is protected from unexpected over  voltage. 

 

Setting of Capacitor 

The recommended va lues a re 

 C1 = 2.2 (µF) or  more,  C2 = 1.0 (µF) or  more 

The capacitor  of ceramic condenser  tends to decrease when  voltage is applied. 

So, please select  the appropr ia te capacitor  in  considera t ion  of IC character ist ics of withstand voltage and size. 

 

Setting of IF 

Resistance connects between  RSENS pin  and GND. 

The average cur ren t  is set  by th is RSENS value and average cur ren t  a re obta ined by the following equa t ion . 

 
][ RSENS

[mV] 300
  (mA) I F

Ω
=  

Cur ren t  va lue er ror  is with in  ±5%. 

 

Setting of External Inductor Size 

Please select  the inductor  size with  refer r ing th is t able cor responding to each  number  of LEDs. 

 

[Recommended inductor values] 

LEDs Indictor Size Note 

2 to 5 10 µH 

Over 6  22 µH 
LED current IF = 20 mA 
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Current Dimming Control 

Recommended br igh tness cont rol circu it s a re 4 types. 

 

(1) Input  PWM signa l to SHDN  t ermina l 

IF  can  be adjusted with  PWM signa l by input t ing it  to SHDN  t ermina l. 

 

<<PWM signal frequency>> 

• The recommended PWM signa l frequency is from 100 Hz to 10 kHz. There is a  possibility to a r ise the 

audible frequency in  mount ing to the board because it  is with in  the auditory a rea . The grea ter  the 

oscilla t ion  frequency is, the grea ter  the er ror  between  the actua l va lue and the theoret ica l va lue 

becomes. 

 

<<Constant number of external condenser>> 

• When the PWM signa l is off, the t ime to dra in  C2 of charge depends on  the constan t  number. And so, 

the actua l va lue is lit t le differen t  from the theoret ica l va lue. 

 

<<PWM input signal>> 

• Set  the amplitude of PWM signa l with in  the range of SHDN  t ermina l specifica t ion . 

 

<<Rush current in inputting>> 

• In  case dimming by input t ing the PWM signa l to the SHDN  t ermina l, th is IC turns on  and off 

repea tedly. 

And the rush  cur ren t , which  provides the charge to C2, a r ises in  tu rn ing on . Take care in  select ing the 

condenser. 

 

<<Current value in control with PWM: Ideal equation>> 

 
][ RSENS

[%] DutyON   [mV] 300
  [mA] IF

Ω
×

=  

 

<<Recommended application>> 
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(2) Input  ana log voltage to FB termina l 

IF  can  be adjusted with  ana log voltage inpu t  to FB termina l. 

This method is without  repea t ing IC ON/OFF, and no need to consider  holding rash  cur ren t . 

 

[Notice] 

• LED cur ren t  va lue goes over  100% of the cur ren t  set  with  RSENS, if the inpu t  ana log voltage is 

between  0 V to 300 mV (typ.). 

 

<<Recommended application>> 

 

 

(3) Input  PWM signa l with  filt er ing to FB termina l 

IF  can  be adjusted with  filt er ing PWM signa l using RC filter  indica ted in  recommended circu it , because the 

PWM signa l can  be regard as ana log voltage a fter  filt er ing. 

This method is without  repea t ing IC ON/OFF, and no need to consider  holding rash  cur ren t . 

 

[Notice] 

• LED cur ren t  va lue goes over  100% of the cur ren t  set  with  RSENS, if the inpu t  voltage a fter  filt er ing is 

between  0 V to 300 mV (typ.). 

 

<<Recommended application>> 
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(4) Input  logic signa l 

IF  can  be adjusted with  logic signa l input  as indica ted in  recommended circu it . 

The resistor  connected the ON-Sta te Nch  MOS dra in  and RSENS determines IF. 

 

Average of set t ing cur ren t  IO (mA) is next , approximately. 

 
][ va lue resistor of Sum

[mV] 300
  [mA] I F

Ω
=  

 

<<Recommended application>> 
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TEST Circuit 

1.  IIN (ON) 2.  IIN (OFF) 

 

 

 

 

 

 

 

 

 

 

 

 

3.  HSHDNV , LSHDNV  4.  SHDNI  

 

 

 

 

 

 

 

 

 

 

 

 

5.  fOSC 6.  IOZ (SW) 
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7.  VFB, ∆VFB
*1 8.  IFB 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

9.  VOVD
*1 10.  IOVD 

 

 

*1: The locations of the pins differ from the actual ones to simplify the diagram. See page 1 for the actual pin 

locations. 
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Package Dimensions 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Weight: 0.005g (typ.) 
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Notes on Contents 

1. Block Diagrams 

Some of the funct iona l blocks, circu it s, or  constan ts in  the block diagram may be omit ted or  simplified for  

explana tory purposes. 

 

2. Equivalent Circuits 

The equiva len t  circu it  diagrams may be simplified or  some par t s of them may be omit ted for  explana tory 

purposes. 

 

3. Timing Charts 

Timing char t s may be simplified for  explana tory purposes. 

 

4. Application Circuits 

The applica t ion  circu it s shown in  th is document  a re provided for  reference purposes on ly. Thorough 

eva lua t ion  is required, especia lly a t  the mass product ion  design  stage. 

Tosh iba  does not  gran t  any license to any indust r ia l proper ty r igh ts by providing these examples of 

applica t ion  circu it s. 

 

5. Test Circuits 

Components in  the test  circu it s a re used only to obta in  and confirm the device character ist ics. These 

components and circu it s a re not  guaranteed to prevent  malfunct ion  or  fa ilu re from occur r ing in  the 

applica t ion  equipment . 

 

IC Usage Considerations 

Notes on Handling of ICs 

(1) The absolu te maximum ra t ings of a  semiconductor  device a re a  set  of ra t ings tha t  must  not  be 

exceeded, even  for  a  moment . Do not  exceed any of these ra t ings. 

Exceeding the ra t ing(s) may cause the device breakdown, damage or  deter iora t ion , and may resu lt  

in jury by explosion  or  combust ion . 

 

(2) Use an  appropr ia te power  supply fuse to ensure tha t  a  la rge cur ren t  does not  cont inuously flow in  case 

of over  cur ren t  and/or  IC fa ilure. The IC will fu lly break down when used under  condit ions tha t  exceed 

it s absolu te maximum ra t ings, when the wir ing is rou ted improper ly or  when an  abnormal pulse noise 

occurs from the wir ing or  load, causing a  large curren t  to cont inuously flow and the breakdown can  

lead smoke or  ign it ion . To minimize the effect s of the flow of a  la rge cur ren t  in  case of breakdown, 

appropr ia te set t ings, such  as fuse capacity, fusing t ime and inser t ion  circu it  loca t ion , a re requ ired.。 

 

(3) If your  design  includes an  induct ive load such as a  motor  coil, incorporate a  protect ion  circu it  in to the 

design  to prevent  device malfunct ion  or  breakdown caused by the curren t  resu lt ing from the in rush  

curren t  a t  power  ON or  the negat ive cur rent  resu lt ing from the back elect romot ive force a t  power  OFF. 

IC breakdown may cause in jury, smoke or  ign it ion . 

Use a  stable power  supply with  ICs with  bu ilt -in  protect ion  funct ions. If the power  supply is unstable, 

the protect ion  funct ion  may not  opera te, causing IC breakdown. IC breakdown may cause in ju ry, 

smoke or  ign it ion . 

 

(4) Do not  inser t  devices in  the wrong or ien ta t ion  or  incor rect ly. 

Make sure that  the posit ive and negat ive terminals of power  supplies a re connected proper ly. 

Otherwise, the cur ren t  or  power  consumpt ion  may exceed the absolu te maximum ra t ing, and 

exceeding the ra t ing(s) may cause the device breakdown, damage or  deter iora t ion , and may resu lt  

in jury by explosion  or  combust ion . 

In  addit ion , do not  use any device tha t  is applied the cur ren t  with  inser t ing in  the wrong or ien ta t ion  or  

incor rect ly even  just  one t ime. 
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(5) Carefu lly select  externa l components (such  as inputs and negat ive feedback capacitors) and load 

components (such  as speakers), for  example, power  amp and regula tor. 

If there is a  la rge amount  of leakage cur ren t  such as inpu t  or  nega t ive feedback condenser, the IC 

output  DC voltage will increase. If th is ou tput  voltage is connected to a  speaker  with  low input  

withstand voltage, overcur ren t  or  IC fa ilu re can  cause smoke or  ign it ion . (The over  cur ren t  can  cause 

smoke or  ign it ion  from the IC it self.) In  par t icu lar, please pay a t ten t ion  when  using a  Br idge Tied Load 

(BTL) connect ion  type IC tha t  inputs output  DC voltage to a  speaker  direct ly. 

 

Points to remember on handling of ICs 

(1) Thermal Shutdown Circu it  

Thermal shu tdown circu it s do not  necessar ily protect  ICs under  a ll circumstances. If the thermal 

shu tdown circu it s opera te aga inst  the over  tempera ture, clear  the hea t  genera t ion  sta tus immedia tely. 

Depending on  the method of use and usage condit ions, such  as exceeding absolu te maximum ra t ings 

can  cause the thermal shutdown circu it  to not  opera te proper ly or  IC breakdown before opera t ion . 

 

(2) Heat  Radia t ion  Design  

In  using an  IC with  la rge cur ren t  flow such  as power  amp, regula tor  or  dr iver, please design  the device 

so tha t  hea t  is appropr ia tely radia ted, not  to exceed the specified junct ion  tempera ture (TJ ) a t  any t ime 

and condit ion . These ICs genera te hea t  even  dur ing normal use. An inadequate IC hea t  radia t ion  

design  can  lead to decrease in  IC life, deter iora t ion  of IC character ist ics or  IC breakdown. In  addit ion , 

please design  the device taking in to considera te the effect  of IC hea t  radia t ion  with  per iphera l 

components. 

 

(3) Back-EMF 

When a  motor  rota tes in  the reverse direct ion , stops or  slows down abrupt ly, a  cur ren t  flow back to the 

motor ’s power  supply due to the effect  of back-EMF. If the cur ren t  sink capability of the power  supply 

is small, the device’s motor  power  supply and output  pins might  be exposed to condit ions beyond 

maximum ra t ings. To avoid th is problem, take the effect  of back-EMF in to considera t ion  in  system 

design . 

 



TB62755FPG 

2007-04-04 14

 

  

About solderability, following conditions were confirmed 

• Solderability 

(1) Use of Sn-37Pb  solder Bath 

· solder bath temperature = 230°C 

· dipping time = 5 seconds 

· the number of times = once 

· use of R-type flux 

(2) Use of Sn-3.0Ag-0.5Cu  solder Bath 

· solder bath temperature = 245°C 

· dipping time = 5 seconds 

· the number of times = once 

· use of R-type flux 

 

RESTRICTIONS ON PRODUCT USE 
060925EBA

• The information contained herein is subject to change without notice. 021023_D 

• TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor 

devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical 

stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of safety 

in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of such 

TOSHIBA products could cause loss of human life, bodily injury or damage to property. 

In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as 

set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and 

conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability 

Handbook” etc. 021023_A 

• The TOSHIBA products listed in this document are intended for usage in general electronics applications 

(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, 

etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires 

extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or 

bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or 

spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments, 

medical instruments, all types of safety devices, etc. Unintended Usage of TOSHIBA products listed in this 

document shall be made at the customer’s own risk. 021023_B 

• The products described in this document shall not be used or embedded to any downstream products of which 

manufacture, use and/or sale are prohibited under any applicable laws and regulations. 060106_Q 

• The information contained herein is presented only as a guide for the applications of our products. No responsibility 

is assumed by TOSHIBA for any infringements of patents or other rights of the third parties which may result from 

its use. No license is granted by implication or otherwise under any patent or patent rights of TOSHIBA or others. 

021023_C 

• The products described in this document are subject to foreign exchange and foreign trade control laws. 060925_E 

 


