TOSHIBA TCAB2723FMG

TENTATIVE
TOSHIBA CMOS Integrated Circuits Silicon Monolithic

TCAG2/723FMG

Three-Channel Constant-Current LED Driver

The TCA62723FMG is an optimal constant-current LED driver for
RGB pixel LEDs.

Moreover, it is not necessary to connect external resistance to an
output in almost all cases.

The forward current of the LED is set up using the external

resistor.
SON10-P-0303-0.50
Weight: 0.018 g (typ.)

Features
o Power supply voltage range : VIN=27t055V
e Constant current range : 510150 mA
e Low consumption current

Supply current at operation (lout = 20 mA/DC) ;700 pA(MAX)

Supply current at standby : 1 uA(MAX)
e For anode common LED
e Package : SON10-P-0303-0.50

height : 0.8 mm(Typ.)
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Pin Layout (Top view)
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GND [5] 6] REXT
Terminal Description
Pin Pin ;
No. Name Function
Input pin for IC ON/OFF control.
1 SHDN  [When the data is “H”, the IC operates;
When the data is “L”, power-saving mode applies.
Input pin for OUTO ON/OFF control.
2 CTLO When the data is “H, OUTO is turned on;
When the data is “L”, OUTO is turned off.
Input pin for OUT1 ON/OFF control.
3 CTL1 When the data is “H, OUT1 is turned on;
When the data is “L”, OUT1 is turned off.
Input pin for OUT3 ON/OFF control.
4 CTL2 When the data is “H, OUT3 is turned on;
When the data is “L”, OUT3 is turned off.
5 GND GND terminal
This is an output current setting resistor connect terminal.
6 REXT  [The output current does not flow when this terminal is opened.
Excessive output current will destroy the IC if this terminal is connected to GND.
7 ouT2
OouT1 Output terminal
OouTo
10 VIN 2.7 V to 5.5 V supply voltage terminal
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Block Diagram
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Application Circuit Example

TCA62723FMG
>—()SHDN VIN
>—jcTLo ouTo
>—-)cTL1 ouT1|O
> (Qcm2 out2O

ﬁ[c GND REXT (O

%REXT
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Method of setting lour

The current of the terminal OUTO to 2 is set by resistance connected with the terminal REXT.
lout can be set according to the next expression.
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Note: These application examples are provided for reference only. Thorough evaluation and testing
should be implemented when designing your application's mass production design.
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Current Dimming Control
1) Input analog voltage to REXT terminal
1. Precondition
Please set the range of the analog voltage input by 0 to 1.17V.

2. The maximum current is defined as amA.  (Vapy=0V)

R1 + Rext
a=117x% x460
RixRext

3. Aminimum current is defined as BmA.  (Vaps=1.1V)

B=1.17x% x460

Rext

4. loyt can be set according to the next expression.
B-a
1.17

(Example) Current Dimming from lout=120mA to 60mA (Reference data)

lout = Vapy*
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3.6V 5.0V 0to 1.17V
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TCAB2723FMG
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Current Dimming Control (Reference data)
R1=24kQ, REXT=9.1kQ
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Note: These application examples are provided for reference only. Thorough evaluation and testing
should be implemented when designing your application's mass production design.
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2) Input PWM signal to REXT terminal
lout can be set according to the next expression.

- N
(1 A7V - VCONT)X Rexr
1.17V+
Rcont
lout=
Rcont
N— _/

VCONT=DXVPWM D: PWM Duty (%)
Rcont=R1+Rz

Please define the cutoff frequency to the next expression. (fc < fpwm)
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Current Dimming Control (Reference data)
R1=9.1kQ, R2=8.2kQ, REXT=8.2kQ, C=0.22uF
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Note: These application examples are provided for reference only. Thorough evaluation and testing
should be implemented when designing your application's mass production design.
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Maximum Ratings (T,= 25°C)

Characteristic Symbol Ratings Unit
Supply voltage ViN -0.3~+6.0 \Y
Output voltage Vour —-0.3~+6.0 Y
Input voltage Vin -0.3 ~ Vin+0.3 *Note1 mA
0.36 (free air)
Power dissipation Po W

0.79 (on PCB) *Note2

340 (free air)

Thermal resistance Rih (-a) °C/W
158 (on PCB)

Operating temperature Topr -40 ~ +85 °C
Storage temperature Tetg -55 ~ +150 °C
Maximum junction temperature T; 150 °C

Note1 : However, do not exceed 6V.
Note: Subtract 3.8 mW / degree from the maximum rating value about a degree if the operation temperature
exceeds 25°C when the device is mounted on a PCB.

Recommended Operating Condition

Characteristic Symbol Condition Min Typ. Max Unit
Supply voltage Vop - 2.7 3.6 5.5 \Y
Constant current output lout OUTO to OUT2 5 - 150 mA/ch
Rext Rext - 3.6 - 110 kQ
CTL terminal minimum pulse width tetL Rexr=11kQ 25 - - mA

Electrical Characteristics (unless otherwise specified, Viy=3.6 V, T, = 25°C)

Characteristic Symbol Condition Min Typ Max Unit
Supply voltage VIN - 2.7 3.6 5.5 Vv
Supply current (IC operation) Iin (On) Rext = 27.6kQ - - 700 pA
Supply current (IC standby) Iin (Off) SHDN =L - - 1.0 A
High level ViH CTLO,CTL1,CTL2,SHDN 0.7Vin - Vin+0.15V
Input voltage —— \
Low level Vi CTLO,CTL1,CTL2,SHDN -0.15 - 0.3Vin
I CTLO,CTL1,CTL2,SHDN -1.0 - 1.0
Input current pA
I CTLO,CTL1,CTL2,SHDN -1.0 - 1.0
Gain GAIN lout/lrext, Rext = 11 kQ 380 460 560 A/A
REXT terminal voltage VRext Vin=3.6 V, Rext = 11 kQ 1.1 1.17 1.24 \
Output leakage current loz SHDN =“L", Vour=5.5V - - 0.1 pA
Constant current - diosr | Vw=36V,Rea=11ka | - +1 75| %
accuracy between bits
Time from SHDN release to start
. tre - - 2 5 ms
of operation
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Switching characteristic (unless otherwise specified, Viy= 3.6 V, T,= 25°C)

Characteristic Symbol Condition Min Typ MAX Unit
_ tpLH Rexr  11kQ 50 ns
Propagation delay tpHL Rexr 11KQ ” us
Rise time tR Rexr  11kQ 50 ns
Fall time tF Rexr  11kQ 500 ns

Note: Ta 25°C, VDD V||-| 2.7V or 5.5V, VOUT=2.0V, V|L OV, R|_ ZOQ, C|_ 10.5DF

Test Circuit Vin
2.7Vt0 5.5 2.0V

C.=10.5pF
TCA62723FMG
VILyVIH oLINN
—————] SHDN ViN
Logic wave ——J CTLO ouTo
form generator ———] CTL1 OUT 1
E— Yoy ¥ ouT 2

GND REXT

R.=20Q

REXT=1 1kQ
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Package Dimensions

SON10-P-0303-0.50 Unit: mm
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Weight: 0.016 g (typ.)
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Notes on Contents

Block Diagrams

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

Maximum Ratings

The absolute maximum ratings of a semiconductor device are a set of specified parameter values that
must not be exceeded during operation, even for an instant.

If any of these ratings are exceeded during operation, the electrical characteristics of the device may be
irreparably altered and the reliability and lifetime of the device can no longer be guaranteed.

Moreover, any exceeding of the ratings during operation may cause breakdown, damage and/or
degradation in other equipment. Applications using the device should be designed so that no maximum
rating will ever be exceeded under any operating conditions.

Before using, creating and/or producing designs, refer to and comply with the precautions and conditions
set forth in this document.

Application Examples

The application examples provided in this data sheet are provided for reference only. Thorough
evaluation and testing should be implemented when designing your application's mass production design.
In providing these application examples, Toshiba does not grant the use of any industrial property rights.

Handling of the IC

Ensure that the product is installed correctly to prevent breakdown, damage and/or degradation in the
product or equipment.

Short circuiting between output and line to ground faults may result in damage to the IC. Please exercise
precaution in designing the output line, power line and GND line so as to prevent such damage.

Be careful to insert the IC correctly. Inserting the IC the wrong way (e.g., wrong direction) may result in
damage to the IC.

Please exercise precaution in handling external components as shorting and opening such components may
cause an overcurrent, which in turn may result in power overcurrent and/or in damage to the IC.
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About solderability, following conditions were confirmed
» Solderability

(1) Use of Sn-63Pb 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

030619EBA

¢ The information contained herein is subject to change without notice.

» 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.

+ 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..

e 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.

¢ The products described in this document are subject to the foreign exchange and foreign trade laws.

+ TOSHIBA products should not be embedded to the downstream products which are prohibited to be produced and
sold, under any law and regulations.
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