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TOSHIBA

TB62771FTG/FNG

TOSHIBA BiCD Integrated Circuit Silicon Monolithic

TB62771FTG/FNG

Step up type DC/DC controller built in 4 channel sink driver for White LED

TB62771FTG/FNG is a high efficient step-up type DC/DC
controller specially designed for constant current drive of High power
white LED.

This IC can drive white LEDs with constant current by dividing
white Led’s, which are serial connected with lots of LEDs, into 4
lines.

This IC is especially for driving back light white LEDs in large
LCD.

Characteristics

e Input Voltage range : 4.75V to 40V Built in Current mode
e Switching frequency :
Set by the resistance connected to RT terminal

e 4ch Constant current driver :
Sink current 20mA to 200mA
Current accuracy +/- 2% (ILED = 100m
Control voltage 0.5V (ILED = 150

e Dimming control : Input PWM ra
Minimum input PWM width 3

Protection circuit:

Output voltage unde
e Soft start function

e Output delay function
e Standby Supply Current 40uA(MAX)

e |C package : QFN20, HTSSOP20(Under planning)
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Pin Assignment (Top view)

VIN 4
EN 5
COMP 6
RT 7
Tl o8 |
OVP 9
SETI 10

TOP VIEW

[ 20 | PGND1
21 ] cs

[ 18 | ouT4
17 | outs

| 16 | PGND2
15 | out2

[ 14 | ouTt
13 | DIM
12 | AGND
11| RSDT
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Block Diagram
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Pin Function

No
Name /0 Function
QFN20 HTSSOP20

1 4 VIN P Power supply input. The input voltage range is 4.75V to 40V.
Input chip enable signal,

> 5 EN | EN=High: operation mode or standby mode,
EN=Low: shut down mode.
The Input logic threshold is 1.23V (typ) as internally.

3 6 COMP o Terminal for controlling compensation point of AMP which controls
output voltage. Connect RC between COMP and GND.
Internal Oscillator setting terminal.

4 7 RT 0 Connect to AGND with resistance ( ng Frequency are set

by the formula RT = 7.350 x 10E9 / fs

is terminal is open drain output which sinks up to 150mA.
er Ground. Connect GND, PGND1.

stant current sink terminals to drive LED for channel 3.
This terminal is open drain output which sinks up to 150mA.

Constant current sink terminals to drive LED for channel 4.
This terminal is open drain output which sinks up to 150mA.

Current sense input .To Monitor the current of external power
MOSFET source.

Power Ground. Connect AGND, PGND2.

Switching n-MOSFET gate driver output.

19

Power Supply input for the control circuits of switching MOSFET gate.
Connect Resistance between DRV and 5V regulator output VCC.
And connect DRV to PGND with minimum of 0.1yF Bypass capacitor.

20

5V Regulator Output.
Connect to GND with minimum of 1.0uF capacitor as close to the
device.

Exposed Pad. Connect to AGND.
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Application Circuits

22uH
4TuF

0.022 u F
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B Absolute Maximum Ratings (Ta = 25°C Unless otherwise noted)

Characteristics Symbol condition Rating Unit
Power supply voltage Vi -0.3 ~+45 \%
Input voltage1 VN1 EN -0.3~Vin+0.3 \%
Input voltage2 Vin2 DRV, FLT, DIM, RSDT, OVP -0.3~+6 \%
Input voltage3 Vin3 CS, RT, COMP, SETI -0.3 ~Vcc +0.3 \Y
Input voltage4 ViNg NDRV —0.3 ~ Vprv +0.3 \%
Output voltage Vout OUT1, OUT2, OUT3, OUT4 -0.3 ~+45 V
Power dissipation Po w
Thermal resistance Rih (-a) °C/W
Operation temperature range Topr °C
Storage temperature range Tstg °C
Maximum junction temperature Tj °C

Electrical Characteristics
(Unless otherwise noted, VIN = VE
NDRV = COMP =OUT_= Open, VR
Ta =-40~85°C, Typical value Ta=

, VCC = VDRY,
=PGND1 = PGND2 = AGND =0V,

Characteristics ondition Min | Typ. | Max [ Unit
Power supply voltage 4.75 - 40 \%
- 25 | TBD | mA
VeN = oV - 15 40 UA
VN rising 3.975( 4.3 |4.625 \Y
- 170 - mV
6 2011-03-24
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Electrical Characteristics
(Unless otherwise noted, VIN = VEN = 12V, RSETI = 15k Q, CVCC = 1uF, VCC = VDRY,
NDRV = COMP =OUT_= Open, VRSDT = VDIM = VCC, VOVP = VCS =PGND1 = PGND2 = AGND = 0V,
Ta =-40~85°C, Typical value Ta = 25°C condition.)

VCC REGULATOR

Characteristics Symbol Condition Min | Typ. | Max | Unit

6.5V < VIN <10V, 1mA < ILOAD < 50mA

VCC output voltage Vee 50 | 5.25 \%
10V < VIN < 40V, 1mA < ILOAD <10

VCC drop voltage VIN - VCC, VIN =4.75V, ILOAD =50 500 mV

VCC current limit VCC connects to AGND - mA

VCC under lock out voltage VCC rising - \%

VCC under lock out voltage } mv

hysteresis

RT OSCILLATOR

Characteristics Min | Typ. | Max | Unit

200 - 2000 | kHz
90 94 98
86 90 94

Switching Frequency

%

Maximum Duty Cycle

Frequency Accuracy -7 - 7 %
Synchronized Signal Threshold 4 - - \%
Minimum S onize
Freque ‘ 1.1fsw - - Hz
PWM COMPA OR
Character , Condition Min | Typ. | Max | Unit
PWM Comparator
Leading-Edge Blanking ti ) 60 ) ns
PWM-NDRYV Propagation Delay - 90 - Vv
SLOPE COMPENSATION
Characteristics Symbol Condition Min | Typ. [ Max Unit
(P;ﬁ?rlér?tbpe Compensation Peak slope for CS Input 45 50 55 | pJAXxfsw
7 2011-03-24
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Electrical Characteristics
(Unless otherwise noted, VIN = VEN = 12V, RSETI = 15k Q, CVCC = 1uF, VCC = VDRY,
NDRV = COMP =OUT_= Open, VRSDT = VDIM = VCC, VOVP = VCS =PGND1 = PGND2 = AGND = 0V,
Ta =-40~85°C, Typical value Ta = 25°C condition.)

CURRENT LIMIT COMPARATOR

Characteristics Symbol Condition Min | Typ. | Max | Unit
Current Limit Threshold 413 | 433 | 454 | mV
- 10mV Over Drive
CS Limit Comparator to NDRV . .
propagation Delay {\ilnc;te included Leading-Edge Blan ‘. 10 - ns

]

ERROR AMPLIFIER

|
Characteristics Symbol Cond \ \ [ Typ. | Max | Unit
20mA < ILED 0.5 - \Y
OUT Regulation Voltage -
150mA <.ILED g - 0.7 - \Y
No Load Gain - 75 -
a—_—
COMP Sink current OUT=5V, VCOMP=2 5\ 160 | 375 | 800 | nA
COMP Source Current UT=5V, “ 5V 160 375 | 800 nA
MOSFET DRIVER
Characteristics S g ondition Min | Typ. | Max | Unit
~ ISINK = 100mA (nMOS) - oo | -
NDRV O tance Q
OURCE = 100mA (pMOS) - 1.1 -
Pea Current 2 VNDRYV = 5V - 20| - | A
Peak Source VNDRYV = 0V - 2.0 - A
Rise Time CLOAD = 1nF - 6 - ns
Fall Time CLOAD = 1nF - 6 - ns
LED CURRENT
Characteristics Symbol Condition Min | Typ. | Max | Unit
LED Current Sink Range VOUT = VREF 20 - 150 mA
Channel to Channel Accuracy IOUT = 100mA - - +2 %
Output Leakage VDIM = 0V, VOUT = 40V - - 1 MA
8 2011-03-24
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Electrical Characteristics

(Unless otherwise noted, VIN = VEN = 12V, RSETI = 15k Q, CVCC = 1uF, VCC = VDRY,
NDRV = COMP =OUT_= Open, VRSDT = VDIM = VCC, VOVP = VCS =PGND1 = PGND2 = AGND = 0V,
Ta =-40~85°C, Typical value Ta = 25°C condition.)

LOGIC INPUTS/QUTPUTS

Downloaded from AFfOW.com.

Parameter Symbol Test Condition Min Typ | Max [ Unit
EN Reference voltage VEN rising, Ta =-40 to 85°C 1316 | V
EN Hysteresis - mV
EN Input Current VEN =40V +200| nA
DIM Input High Voltage -
DIM Input Low Voltage 0.8 V
DIM Input Current +2 MA
DIMT to LED Turn-on Delay DIM T ns
DIM | to LED Turn —off Delay - ns
IOUT Rise and Fall times - ns
/FLT Output Low voltage - - 0.4 \%
/FLT Output leakage Current - - 1.0 MA
LED Short Detection Threshold 175 | 20 | 225 | V
Short Detection Comparator Delay - 6.5 - us
RSDT Leakage Current - - +600| nA
OVD detecting Threshold 1.19 |1.228(1.266 | V
- 70 - mV
- - | %=600| nA
- 165 - °C
- 15 - °C
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Package Dimensions
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B Notes on Contents

1. Block Diagrams
Some of the functional blocks, circuits, or constants in the block diagram may be omitted or simplified for
explanatory purposes.

2. Equivalent Circuits
The equivalent circuit diagrams may be simplified or some parts of them may be omitted for explanatory
purposes.

3. Timing Charts
Timing charts may be simplified for explanatory purposes.

4. Application Circuits
The application circuits shown in this document are.provided for
evaluation is required, especially at the mass product*sig e.
Toshiba does not grant any license to any industrial pr
application circuits.

ly. Thorough
e examples of
5. Test Circuits

Components in the test circuits are used only to o d co the device characteristics. These

components and circuits are not guarantee unct failure from occurring in the
application equipment.

o\’
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IC Usage Considerations
Notes on handling of ICs

[1] The absolute maximum ratings of a semiconductor device are a set of ratings that must not be exceeded,
even for a moment. Do not exceed any of these ratings.
Exceeding the rating(s) may cause the device breakdown, damage or deterioration, and may result injury
by explosion or combustion.

[2] Use an appropriate power supply fuse to ensure that a large current is not continuously drawn in case of
over current and/or IC failure. The IC will fully break down when used under conditions that exceed its
absolute maximum ratings, when the wiring is routed improperly or when an abnormal pulse noise
occurs from the wiring or load, causing a large current drawing continuou d. the breakdown can lead
smoke or ignition. To minimize the effects of a large current drawing in : akdown, appropriate
settings, such as fuse capacity, fusing time and insertion circuit location, ¢

[3] If your design includes an inductive load such as a.mo il i circuit into the
design to prevent device malfunction or breakdox& i i om the inrush
current at power ON or the negative current resulting from i at power OFF. IC
breakdown may cause injury, smoke or ignition.

Use a stable power supply with ICs with built-in ions. er supply is unstable, the
protection function may not operate, causing IC
ignition.

explosion or combustion.
In addition, do not use any
incorrectly even just one ti

ge is connected to a speaker with low input withstand voltage,
smoke or ignition. (The over current can cause smoke or ignition
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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

&
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RESTRICTIONS ON PRODUCT USE

o Toshiba Corporation, and its subsidiaries and affiliates (collectively “TOSHIBA”), reserve the right to make changes to the information
in this document, and related hardware, software and systems (collectively “Product”) without notice.

e This document and any information herein may not be reproduced without prior written permission from TOSHIBA. Even with
TOSHIBA's written permission, reproduction is permissible only if reproduction is without alteration/omission.

e Though TOSHIBA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are
responsible for complying with safety standards and for providing adequate designs and safeguards for their hardware, software and
systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily
injury or damage to property, including data loss or corruption. Before customers use the Product, create designs including the
Product, or incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of
all relevant TOSHIBA information, including without limitation, this document, the specifications ata sheets and application notes
for Product and the precautions and conditions set forth in the "TOSHIBA Semiconductor Reli ook" and (b) the
instructions for the application with which the Product will be used with or for. Customers are ¢

design or applications; (b) evaluating and determining the applicability of any informati t, or in charts,
diagrams, programs, algorithms, sample application circuits, or any other referenced do
parameters for such designs and applications. TOSHIBA ASSUM T DESIGN OR

APPLICATIONS.

e Product is intended for use in general electronics applications (|
equipment, industrial robots and home electronics appliances) o
Product is neither intended nor warranted for use in equipment or

stated in this document.

igh levels of quality and/or

, serious property damage or serious
public impact (“Unintended Use”). Unintended Use include imi i d in nuclear facilities, equipment used

equipment, equipment used to control comb
power, and equipment used in finance-relate:

rs and escalators, devices related to electric
se unless specifically permitted in this

document.
¢ Do not disassemble, analyze, reverse-engi roduct, whether in whole or in part.
e Product shall not be used for or inco i ms whose manufacture, use, or sale is prohibited under any

applicable laws or regulations.

XCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE
NT ALLOWABLE BY LAW, TOSHIBA (1) ASSUMES NO LIABILITY

WHATSOEVER, IN
LOSS, INCLUDING
LOSS OF DATA, AND (2
SALE, USE OF PRODUCT,
FOR A PARTICULAR PURPO

OSS OF PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND
AIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO
ORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS
CURACY OF INFORMATION, OR NONINFRINGEMENT.

o Do not use or otherwise make available Product or related software or technology for any military purposes, including without
limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or biological weapons or missile
technology products (mass destruction weapons). Product and related software and technology may be controlled under the
Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product
or related software or technology are strictly prohibited except in compliance with all applicable export laws and regulations.

e Product may include products subject to foreign exchange and foreign trade control laws.

o Please contact your TOSHIBA sales representative for details as to environmental matters such as the RoHS compatibility of Product.
Please use Product in compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances,
including without limitation, the EU RoHS Directive. TOSHIBA assumes no liability for damages or losses occurring as a result of
noncompliance with applicable laws and regulations.
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