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AN30259A

3-ch. LED driver for illumination

W Overview
AN30259A has 3-ch. LED Diriver. It is a suitable product to use for RGB Illumination. By synchronous clock function, combined
operation is possible.

B Features
® [2C Interface (Slave address is switchable.)
® Build-in 3-ch. LED Driver Circuit ( Max Current Selectable [63.75 mA /31.875 mA /25.50 mA / 12.75 mA] )
®2.4MHz OSC

B Application
® LED driver IC

B Package
® 12 pin Wafer level chip size package (WLCSP)
Size : 1.56 mm X 1.26 mm (0.4 mm pitch)

B Type
® Bi-CMOS IC
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B Application circuit example (Block diagram)
vDCDC _|
39 kQ
\ 4 \ 4 A 4
VBAT
IREF LEDI1 LED2 LED3 VCC 7;. 7;
Al C4 B4 A4 A2
CLKPWM (A3 Buffer { OSC
Current Current Current
VDD | C3 Source Source Source
4 1
scL |2 PWM PWM PWM
PC [
SDA |C1 { WaveForm WaveForm WaveForm
Generator Generator Generator
B2 Bl B3
ADSELL1 ADSEL2 GND

Notes) @ This application circuit is an example. The operation of mass production set is not guaranteed. Perform enough evaluation and verification
on the design of mass production set.

® This block diagram is for explaining functions. Part of the block diagram may be omitted, or it may be simplified.
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B Pin Description
Pin No. Pin Name Type Description
Al IREF Output Resistor connection pin for setting constant current value
A2 VCC Power Supply | Power supply pin for LED Circuit
A3 CLKPWM Input/Output | Reference clock I/O / PWM input pin
A4 LED3 Output LED3 output pin
B1 ADSEL2 Input I°C Interface slave address switch pin 2
B2 ADSELL1 Input I°C Interface slave address switch pin 1
B3 GND Ground Ground pin
B4 LED2 Output LED?2 output pin
Cl1 SDA Input/Output | I>C interface data I/O pin
Cc2 SCL Input I°C interface clock input pin
C3 VDD Power Supply | Power supply pin for interface
C4 LED1 Output LEDI1 output pin
I 2 3 4
Bottom view
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B Absolute Maximum Ratings

Note) Absolute maximum ratings are limit values which do not result in damages to this IC, and IC operation is not guaranteed at these limit values.

I\'lo\o Parameter Symbol Rating Unit Notes
Vee 7.0 v *1

1 | Power supply voltage
Vob 4.6 *1

2 | Power supply current I — A —

3 | Power dissipation Pp 46.8 mW *2

4 | Operating ambience temperature T opr -30 to + 85 °C *3

5 | Storage temperature stg —55to+ 125 °C *3

Notes) *1 : The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.

*2

*3

The power dissipation shown is the value at T, = 85°C for the independent (unmounted) IC package without a heat sink.
‘When using this IC, refer to the P,-T, diagram of the package standard and design the heat radiation with sufficient margin so that the
allowable value might not be exceeded based on the conditions of power supply voltage, load, and ambient temperature.

Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for T, = 25°C.

B Operating Voltage Supply Range

Parameter Symbol Rating Unit Notes
Vee 3.1t0 6.0 v *
Power supply voltage range
Vb 1.7t03.2 v *

Note) *: The values in the chart above shows the results when using the product under the condition not exceeding the above absolute maximum
ratings and the power dissipation.
Please use under the condition where V|, voltage does not exceed V. voltage.
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H Allowable Voltage and Current Range

Notes) @ Allowable voltage ranges are limit ranges which do not result in damages to this IC, and IC operation is not guaranteed within these limit ranges.

® Voltage values, unless otherwise specified, are with respect to GND.

® Do not apply external currents or voltages to any pin not specifically mentioned.

Pin No. | Pin name Rating Unit | Notes
Al IREF 0.0to (VCC+0.3) vV | *1, %3
A2 VCC 0.0to+7.0 v —
A3 CLKPWM —0.2 to (VDD + 0.3) Vo *¥2,%3
A4 LED3 0.0to+7.0 v —
Bl ADSEL2 -0.2to (VDD +0.3) \Y *2
B2 ADSELL1 -0.2to (VDD +0.3) v *2
B3 GND GND \" —
B4 LED2 0.0to+7.0 v —
C1 SDA -0.2to (VDD +0.3) Vo *2, %3
Cc2 SCL -0.2to (VDD +0.3) v *2
C3 VDD 0.0to +4.6 v —
C4 LED1 0.0to+7.0 v —

Notes) *1:(VCC + 0.3) V must not be exceeded 7.0 V.
*2 : (VDD + 0.3) V must not be exceeded 4.6 V.

*3 : Rating when used for input. External voltage or current must not be applied when used for output.

2009-11-26

Established

Revised

Semiconductor Company, Panasonic Corporation




Product Standards

AN30259A

Total Pages Page
39 8
B Electrical Characteristic at Vo =3.6 V, Vpp=1.8V
Note) T, =25°C£2°C unless otherwise specified.
Limits
B Parameter Symbol Test Conditions Unit | Note
No. Circuit Min | Typ | Max
Current consumption
Current consumption 1 _
U | OFF mode Ieci 1 | Vpp=0V — 0 2 HA | —
Current consumption 2 _
2 | OFF mode Iec 1 |Vpp=18V — 1 5 HA | —
Current consumption 3 Liepi 03 = 25.50 mA setting o .
3 | LED lighting mode lees I AILED=ON 0.6 | 10 | mA
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M Electrical Characteristic (continued) at Vo =3.6 V, Vpp =18V
Note) T, =25°C£2°C unless otherwise specified.
Limits
NB Parameter Symbol c-irriitit Conditions - Unit | Note
0. Min ‘ Typ ‘ Max
LED Driver
. Off setting
4 | Off time leak current I 1 — — 1.0 A | —
HEAK Viepiw3 =60V H
5 | Minimum setting current value 1 Ivini 1 IMAX[1:0] =01, 0.05 0.10 0.15 | mA | —
Viepiw3=1.0V
6 | Minimum setting current value 2 Ivina 1 IMAX[1:0] = 01, 0.736 | 0.80 | 0.864 | mA | —
Viepiw3=1.0V
7 | Maximum setting current value Tpax 1 IMAX(1:0] =01, 2346 | 2550 | 27.54 | mA | —
Viepiw3=1.0V
IMAX][1:0] =01,
8 | Current ste I 1 0.00 0.10 0.18 | mA | —
P STEP Viepiw3=1.0V
IMAX]1:0] =01,
9 Minimum voltage for retainable v 1 Terminal minimum voltage of 0.2 04 v
constant current value SAT LEDI to 3 becoming 85% of o : : o
the LED current value in 1 V.
10 | Error between channels Ivaten 1 12.80 mA setting, -5 — 5 % —
Viepiw3=1.0V
Internal oscillator
11 | Oscillation frequency ‘ fosc ‘ 1 ‘ — ‘ 1.92 ‘ 2.40 ‘ 2.88 ‘ MHz ‘ —
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M Electrical Characteristic (continued) at Vo =3.6 V, Vpp =18V
Note) T, =25°C£2°C unless otherwise specified.
Limits
NB Parameter Symbol C-Ii-isutit Conditions - Unit | Note
0. Min ‘ Typ ‘ Max
SCL, SDA
Voltage which recognized v v
12 | High-level input voltage range Vi 1 that SDA and SCL are LD — DDmax -y *1
. x 0.7 +0.5
High-level
Voltage which recognized v
13 | Low-level input voltage range Vi 1 | that SDA and SCL are -0.5 — o 81)3 vV | *1
Low-level ’
14 | High-level input current j 1 | Vgpa,Vsc=1.8V — 0 1 HA | —
15 | Low-level input current Iy 1 VspasVse, =0V — 0 1 HA | —
16 |Low-level output voltage (SDA) VoLiu 1 Ispa=3mA, Vpp>2V 0 — 0.4 v —
17 | Low-level output voltage (SDA) VoL 1 Ispa =3 mA, Vpp <2V 0 — (1'72 % v —
DD
18 | SCL clock frequency fser 1 — 0 — 400 | kHz | —
CLKPWM
19 | High-level input voltage range A% 1 — Voo — Voo v —
TH2 x 0.7 +0.2
. Vob
20 | Low-level input voltage range Vi 1 — -0.2 — %023 A% —
21 | Pin pull down resistance value Rppa 1 — 0.5 1.0 2.0 MQ | —
22 | High-level output voltage v 1 1 =-2mA Voo — Voo v —
OH2 CLKPWM x 0.8 +0.2
23 | Low-level output voltage Vora 1 | Ioixpwm =2 mA -0.2 — :(I;DZ vV | —
ADSEL1, ADSEL2
24 | High-level input voltage range \% 1 — Voo — Voo vV | —
1H3 x0.7 +0.2
. Vob
25 | Low-level input voltage range Vi 1 — -0.2 — % 0.3 v —
26 | High-level input current Iims 1 VapseLi, 2= 1.8V — 0 1 HA | —
27 | Low-level input current I3 1 | VapseL12=0V — 0 1 LA | —

Note)*1 : The input threshold voltage of I>)C bus (Vth) is linked to V,, (I?C bus I/O stage supply voltage).

In case the pull-up voltage is not V,,, the threshold voltage (Vth) is fixed to ((Vp, / 2) = (Schmitt width) / 2 ) and High-level, Low-level of
input voltage are not specified.
In this case, pay attention to Low-level (max.) value (V..

It is recommended that the pull-up voltage of I>C bus is set to the I>C bus I/O stage supply voltage (V).
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M Electrical Characteristic (Reference values for design) at Vo =3.6 V, Vpp =18V

Notes) T, =25°C£2°C unless otherwise specified.
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

B Test - Reference Values ]
Parameter Symbol | . ", Conditions Unit | Note
No. circuit Min ‘ Typ ‘ Max
CLKPWM
External PWM operation mode
28| Data-enabled high pulse width Wewn ! o 2 o o Hs | —
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M Electrical Characteristic (Reference values for design) (continued) at V;;=3.6 V, V5 =1.8 V

Notes) T, =25°C£2°C unless otherwise specified.
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

B Test . Reference Values .
N Parameter Symbol | . "~ Conditions Unit| Note
0. circuit Min ‘ Typ ‘ Max
I2C bus (Internal I/O stage characteristics)
SCL, SDA hysteresis 0.05 %
29 | Input voltage hysteresis (1) Viysi 1 voltage V — — v —
VDD >2V bb
SCL, SDA hysteresis 0.1 x
30 | Input voltage hysteresis (2) Viys2 1 voltage V — — v —
VDD <2V bb
Bus capacitance : 10 pF to
Output fall time from V., to 400pF 20 +
1V for L <6 mA (Vi =0.6 V) | 0.1xC, 250 | ms
Ip : Max. sink current
3 Splke pulse width kept down by i 1 . 0 o 50 ns o
input filter P
33 | I/O pin capacitance G 1 — — — 10 pF | —
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B Electrical Characteristic (Reference values for design) (continued) at VCC=3.6 V, VDD =18V

Notes) T, =25°C£2°C unless otherwise specified.
The characteristics listed below are reference values derived from the design of the IC and are not guaranteed by inspection.
If a problem does occur related to these characteristics, we will respond in good faith to user concerns.

B Test . Reference Values .

N Parameter Symbol Gircuit Conditions Unit | Note

0. Min ‘ Typ ‘ Max
I°C bus (Bus line specifications)
. . After typ.g7a,. the first %

34 | Hold duration (recursive) tHD:sTA 1 clock pulse is generated. 0.6 — — us 2
35 | SCL clock "L" duration tLow 1 — 1.3 — — us *2
36 | SCL clock "H" duration tHiGH 1 — 0.6 — — us *2

Recursive START] condition
37 | setting time tsusta |1 — 0.6 — — s | ®

38 | Data hold time tHD:DAT 1 — 0 — 0.9 us *2
39 | Data setup time tSU-DAT 1 — 100 — — ns *2
20 +
40 | SDA, SCL signal rise up time t, 1 — 0.1 x — 300 ns *2
Gy
20 +
41 | SDA, SCL signal fall time t; 1 — 0.1 x — 300 ns *2
G
i [
4 Setup time under | STOP | - 1 . 06 . . s )

condition

Bus free time between under
43 [STOP] condition and tgur 1 — 1.3 — — us *2
[START] condition

44 | Capacitive load for each bus line G, 1 — — — 400 pF *2
Noise margin of each connection 0.1 x "

45| Gevice at Low-level Vi ! o Vb o o v 2
Noise margin of each connection 0.2x "

46 device at High-level Vi ! T Vop T T v 2

Note) *2 : The timing of Fast-mode devices in I?C-bus is specified as follows.

All values referred to V... and V level.

ILmax

- [ X \ Ml VL
< ft, tsu:DAT & : ety sTA * tgp £ -t >l
. tLow : ! ; : i tBUF ! !

SCL \ - : ' __-_/5 ;\___-f bl 5 \_
4 tD.STA > < t5y;sTAH—ie | tsussTo e | ' :
’ tHp.pAT g N P bS

S : START condition
Sr : Repeat START condition
P: STOP condition

2009-11-26
Established Revised

Semiconductor Company, Panasonic Corporation




Product Standards

AN30259A

Total Pages

Page

39

14

W Test Circuit Diagram

Test Circuit 1

R
R

g Viepi Viep: ViEps Vee
[}
- &Iwm &;ILEDZ A)ligps Iec
IREF LED1 LED2 LED3 VCC
Al c4 B4 Ad A2’
TeLkpwmn
Veuxrwn Vewxew CLKPWM [A3
3_@_13_”_@_0 " Buffer —{ OSC
@ qwﬂ &J
1
Ly i Current Current Current
3_| S:V4a Source Source Source
v CI VDD | C3 i i
pb Ipp
VSCLb VSCLa ISCLb SWllb
3 @@ H—E “71 scLlc PWM PWM PWM
&
Licra P I2C —
SWlla WaveForm WaveForm WaveForm
Vspab Vspaa  Ispab SW12b SDA |C1 Generator Generator Generator
Hoe “la
Lipaa e B2 Bl B3
SW12a ADSELI ADSEL2 GND
= Mz 8 g
7
NN
=1 £
= .
a a
—_ —_
= 5
0 |53}
2 2
> >
= ®, | 5 1O®.
= ) A a
4 2 2 g
< a a
LOGIC > = = =
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