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Doc No. TA4-EA-04511
Revision. 2

Panasonic AN32055A

7 x 7 Dots Matrix LED Driver LSI
with Step-up DC/DC Converter for White LED

FEATURES DESCRIPTION
e 7 x 7 LED Matrix Driver AN32055A is a 6-ch LED driver for LCD backlights, and
(Total LED that can be driven = 49) a driver for LED matrix.
e Built-in memory (ROM and RAM) They supply voltage by step-up DC/DC converter.
o Step-up DC/DC converter
¢ LDO : 2-ch
« GPIO - 9-ch APPLICATIONS
o GPI : 3-ch (3pins from GPI1 to GPI3 are in * Mobile Phone
common with SPI2) e Smart Phone
e GPO : 2-ch « PCs
¢ SPI Interface  : 2-ch (SPI2 is only receiving.
It is possible to control only address * Game Consoles
05h by SPI2.) e Home Appliances etc.

e Driver for LED (Main LED : 4-ch, Sub LED : 2-ch, LED
for Photo flash : 2-ch, RGB color unit : 1-ch)
¢ 80 pin Wafer level chip size package (WLCSP)

TYPICAL APPLICATION

LED

I Battery

N
=
™
|
100 Q

e 3 3 £ ~2g ~
E_n‘ o [\ (&} > . LI:_L
VLED1 w S
VLED2 _L:‘-
T «
»| LooenT x S‘;
»] GPI[3ch] =}
< GPO[ zch ] DCDCGND
< » GPIO[2ch] 7
»] LEDCNT Y0~Y6 N\ N\
q Farakaratakaka
CPU IIF < _ INT £££££££
- r
iq JEararatakaiat]
»] DI
: 1o stetetetetets
>l rsT Eatatatarakatba
»] EXTCLK
. Eataratafatata
ph2z22o8es o EEEE R
l %ibl%b
N o 2 o
P P
Note)

The application circuit is an example. The operation of the mass production set is not guaranteed. Sufficient evaluation and
verification is required in the design of the mass production set. The Customer is fully responsible for the incorporation of the
above illustrated application circuit in the design of the equipment.
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ABSOLUTE MAXIMUM RATINGS

Parameter Symbol Rating Unit Note
VByax 6.0 Vv *1
Supply voltage
VLEDyax 6.5 \Y, *1
Operating ambience temperature Topr -30to + 85 °C *2
Operating junction temperature T —-30to+125 °C *2
Storage temperature Tstg —55t0+125 °C *2
LEDCTL, RSTB, CSB,
LK, DI, EXTCLK, VIBCTL
CLK, DI, CLK, ctL, -03t034 Vv —
Input Voltage Range GPI1, GPI2, GPI3,
GPIO1, GPIO2
LEDCNT, LDOCNT, FB -0.3t06.0 V —
GPO1, GPO2, INT, DO -0.3t034 V —
LDO1, LDO2 -0.3t06.0 \Y, —
BL1, BL2, BL3, BL4,
Output Voltage Range BLS1, BLS2, PL1, PL2,
R1, G1, B1, R2, G2, B2,
LDO1, LDOZ, LX, ~031065 v -
X0, X1, X2, X3, X4, X5, X6,
Y0, Y1,Y2,Y3,Y4,Y5,Y6
ESD HBM 1.0t0 1.5 kv —

Note) This product may sustain permanent damage if subjected to conditions higher than the above stated absolute maximum
rating. This rating is the maximum rating and device operating at this range is not guaranteeable as it is higher than our
stated recommended operating range.
When subjected under the absolute maximum rating for a long time, the reliability of the product may be affected.

*1: VByax = VBDCDC = VBLED = VB, VLED,),x = VLED1 = VLED2. The values under the condition not exceeding the
above absolute maximum ratings and the power dissipation.
*2: Except for the power dissipation, operating ambient temperature, and storage temperature, all ratings are for Ta = 25°C.

POWER DISSIPATION RATING

PACKAGE

eJA

P, (Ta=25 °C)

P, (Ta=85 °C)

80 pin Wafer level chip size package (WLCSP)

119.4 °C /W

0.837 W

0.335W

Note) For the actual usage, please refer to the P,-Ta characteristics diagram in the package specification, follow the power supply
voltage, load and ambient temperature conditions to ensure that there is enough margin and the thermal design does
not exceed the allowable value. This value is based on the data LS| mount on PCB Grass Epoxy : 50 X 50 X 0.8 t (mm ).

CAUTION

“.’}? 4, Although this LSI has built-in ESD protection circuit, it may still sustain permanent damage if not
handled properly. Therefore, proper ESD precautions are recommended to avoid electrostatic damage

to the MOS gates.

Established : 2006-08-29
Revised :2013-04-01
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RECOMMENDED OPERATING CONDITIONS

Parameter Symbol Min. Typ. Max. Unit | Note
VB 3.1 3.7 4.6 \Y *1
VLED 3.1 5.0 5.6 \Y *1

LEDCTL, RSTB, CSB,
CLK, DI, EXTCLK, VIBCTL,

Supply voltage range

-0.3 — 3.0 \% —
Input Voltage Range GPI1, GPI2, GPI3,
GPIO1, GPIO2
LEDCNT, LDOCNT, FB -0.3 — VB + 0.3 \% *2
GPO1, GPQO2, INT, DO -0.3 — 3.0 Y —
BL1, BL2, BL3, BL4,
BLS1, BLS2, PL1, PL2,
Output Voltage Range
g g9 R1, G1, B1, R2, G2, B2, _03 . VLED + 0.3 v *0

LDO1, LDO2, LX,
X0, X1, X2, X3, X4, X5, X6,
Y0, Y1,Y2,Y3,Y4,Y5, Y6

Note) *1: The values under the condition not exceeding the above absolute maximum ratings and the power dissipation.
Do not apply external currents and voltages to any pin not specifically mentioned.
Voltage values, unless otherwise specified, are with respect to GND. GND is voltage for AGND, DGND, LEDGND1,
LEDGND2, RGBGND1, RGBGND2, DCDCGND, PGND1 and PGND2.
VB is voltage for VBDCDC, VBLED and VB. VLED is voltage for VLED1 and VLED2.
*2: (VB +0.3) V must not exceed 6 V. (VLED + 0.3) V must not exceed 6.5 V.
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ELECTRICAL CHARACTERISTICS
VB =VBDCDC =VBLED = 3.6 V, VLED1=VLED2=49V
Note) T,=25°C <2 °C unless otherwise specified.

AN32055A

Est

Revised

ablished : 2006-08-29
:2013-04-01

. Limits .
Parameter Symbol Condition . Unit Note
Min ‘ Typ ‘ Max
Current consumption
. At OFF mode
Current consumption (1) ICC1 LDOCNT = Low — 0 1 pA | —
At Standby mode
Current consumption (2) ICC2 LDOCNT = Low — 8 12 pA | —
LDO2 is active.
LDOCNT = High
C t tion (3 ICC3 — 18 24 A | —
urrent consumption (3) LDO1 and LDO2 are active. H
Reference voltage
Output voltage VREF | lyger =0 pA 1.21 1.24 | 1.27 vV | —
Reference current
Output voltage VIREF | ljgge =0 pA 044 | 054 | 064 | V | —
Voltage regulator (LDO1)
Output voltage VL1 lipo1 =—30 mA 1.79 | 185 | 1.91 vV | —
LDOCNT = High
Leak t
Wiznafgg:”tﬁ';s o IOFF1 | REG18 = Low = 1A =
Vipo1 =0V, IOFF1 =l po,
LDOCNT = High
Short circuit protection current IPT1 REG18 = High 50 100 200 | mA | —
Vipo1 =0V, IPT1 =1 poq
VB =3.6V +0.2V[p-p]
Ripple rejection (1) PSL11 F=1khz — —-45 | -40 | dB | —
PSL11 = 20log(acV, po / 0.2)
VB =3.6V+0.2V[p-p]
f=10 kHz
Ripple rejection (2 PSL12 — - -2 B | —
ipple rejection (2) S ooy = — 15 mA 35 5| d
PSL12 = 20log(acV poq / 0.2)
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

. Limits .
Parameter Symbol Condition . Unit | Note
Min ‘ Typ ‘ Max
Voltage regulator (LDO2)
Output voltage VL2 l.po2z =—30 mA 276 | 2.85 2.94 \Y, —
LDOCNT = Low
Leakage Current REG28 = Low
IOFF2 — — 1 Al —
when LDO2 turns off © Vipo2 =0V H
IOFF2 =1, poy
LDOCNT = High
Short circuit protection current IPT2 Vipo2 = OV 50 100 300 | mA | —
IPT2 =1 po2
VB =3.6V+0.2V[p-p]
f=1kH
Ripple rejection (1) PSL21 z — | -35 | -30 | dB | —
PSL21 = 20log(acV, poy / 0.2)
VB=3.6V+0.2V[p-p]
f=10 kH
Ripple rejection (2) PSL22 0 kHz — -25 -15 | dB | —
llpoz =— 15 mA
PSL22 = 20log(acV pg, / 0.2)
Step-up DC/DC converter
Mode 1
Output voltage (1) VDCA1 lout = — 400 MA 462 | 4.89 5.16 \% —
Mode 2
I 2 VDC2 . . 57 Vv —
Output voltage (2) C lout = — 400 MA 5.03 53 5.5
Oscillation frequency FDC OSCEN =[1], DDSW = [1] 0.96 1.20 144 |MHz | *1
. . Time when INT is set to High
Short detection delay time TSCP from Low, after short detection. 3 13 30 ms | —
SCAN Switch
IYO, Y1,Y2,Y3, Y4,Y5,Y6 =-5mA
Resistance at the Switch ON RSCAN | RSCAN = Vyq v1 v2.v3. v4, Y5, Y6 — 2 4.8 Q | —
/5 mA
*1: Make sure to set both bits of OSCEN and DDSW to [1].
During OSCEN = [1] , DDSW must be set to [1].
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Limits
Min | Typ | Max

Parameter Symbol Condition Unit | Note

Current generator (For backlights)

At 1mA setup
Output current (1) IBL1 VeL1,BL2 B3, Ba = 1V 0.945 | 1.027 | 1109 | mA | *2
IBLS1 = IgL1, BL2, BL3, BL4
At 2 mA setup

Output current (2) IBL2 Vg1, BL2,BL3,BLa = 1V 1.894 | 2.058 | 2223 | mA | *2
IBLS2 = Ig 1, BL2, BL3, BL4
At 4 mA setup

Output current (3) IBL4 Veit Bz Ba,se = 1V 3.808 | 4.139 | 4470 mA | *2
IBLS4 = Ig_1, BL2, BL3, BL4
At 8 mA setup

Output current (4) IBL8 Vei1,BL2,BL3,Ba = 1V 7630 | 8.294 | 8957 | mA | *2
IBLS8 = gL+, BL2, BL3, BL4
At 16 mA setup
Output current (5) IBL16 Vi1, BL2, B3, BLa = 1V 15.516 | 16.865| 18.214 | mA | *2
IBLS16 = lgL1, BL2, BL3, BL4

At current OFF setup
IBLOFF | Vg1 g2 813,814 =4.75V - - ! WA
IBLSOFF = lg 4 g2 B3 BL4

At 15 mA setup

Leakage Current
when BL1 ~ BL4 turn off

The error between channels IBLCH The average value of all -5 — 5 % —
channels, and the current
error of each channel
*2: Values when recommended parts (ERJ2RHD273X) are used for IREF terminal.
The other current settings are combination of above items.
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ELECTRICAL CHARACTERISTICS (continued)
VB =VBDCDC = VBLED =3.6 V, VLED1 =VLED2=49V
Note) T,=25°C <2 °C unless otherwise specified.

Limits
Min | Typ | Max

Parameter Symbol Condition Unit | Note

Current generator (For sub backlights)

At 1mA setup
Output current (1) IBLS1 Veist pls2 =1V 0.949 | 1.032 | 1114 | mA | *2
IBLST = lg g1, BLs2

At 2 mA setup
Output current (2) IBLS2 Veistpls2 =1V 1912 | 2.078 | 2244 'mA | *2
IBLS2 = Ig 51, BLs2

At 4 mA setup
Output current (3) IBLS4 Veistpls2 =1V 3.818 | 4.149 | 4.480 |mA *2
IBLS4 = lg 51, gLs2

At 8 mA setup
Output current (4) IBLS8 Veistpls2 =1V 7.677 | 8.344 | 9.011 [mA *2
IBLS8 = Ig s+, gLs2

At 16 mA setup
Output current (5) IBLS16 Veistpls2 =1V 15.331 | 16.665 | 17.998 'mA | *2
IBLS16 = lgis1, BLs2

At current OFF setup
IBLSOFF VBLS1, BLS2 = 475 V —_— —_— 1 HA _
IBLSOFF = IBLS1, BLS2

Leak current at the time of
OFF

At 15 mA setup

IBLSCH The average value of all _5 o 5 0w | —
channels, and the current
error of each channel

The error between channels

*2: Values when recommended parts (ERJ2RHD273X) are used for IREF terminal.
The other current settings are combination of above items.
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Limits
Min | Typ | Max

Parameter Symbol Condition Unit |Note

Current generator (For photo flashes)

At 1mA setup
Output current (1) IPLA1 Ve p2=1V 0.942 | 1.024 | 1105 | mA | *2
IPL1 = 1p1q pL2

At 2 mA setup
Output current (2) IPL2 Ve p2=1V 1.887 | 2.051 | 2215 | mA | *2
IPL2 = 1p 4 pi2

At 4 mA setup
Output current (3) IPL4 Ve p2=1V 3.757 | 4.083 | 4410 | mA | *2
IPL4 = 1p 4 pio

At 8 mA setup
Output current (4) IPL8 Ve p2=1V 7.526 | 8.180 | 8835 | mA | *2
IPL8 = Ip 1, pL2

At 16 mA setup
Output current (5) IPL16 Vet p2=1V 15.215 | 16.538 | 17.861 | mA | *2
IPL16 = lpi4, pL2

At 30mA setup
Output current (6) IPL30 Ve p2=1V 28.244 | 30.700 | 33.156 | mA | *2
IPL30 = lp.1, pL2

At current OFF setup
IPLOFF VPL1, PL2 = 4.75 V — — 1 HA —_—
IPLOFF = Ip 4 pL2

At 15 mA setup

IPLCH The average value of all _5 L 5 v | —
channels, and the current
error of each channel

Leak current at the time of
OFF

The error between channels

*2: Values when recommended parts (ERJ2RHD273X) are used for IREF terminal.
The other current settings are combination of above items.
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Limits
Min | Typ | Max

Parameter Symbol Condition Unit | Note

Current generator (For 7*7 dots matrix LED)

At 1mA setup
Output current (1) IMX1 Vo, x1, X2, X3, x4, %5, x6 = 1V 0.920 | 1.000 | 1.080 | mA | *2

IMX1 = IXO, X1, X2, X3, X4, X5, X6

At 2 mA setup
Output current (2) IMX2 Vo, x1, X2, x3, x4, x5, x6 = 1V 1.858 | 2.019 | 2181 | mA | *2

IMX2 = IXO, X1, X2, X3, X4, X5, X6

At 4 mA setup
Output current (3) IMX4 Vo, x1. x2,x3. x4, x5.x6 = 1 V 3.742 | 4068 | 4393 | mA | *2

IMX4 = IXO, X1, X2, X3, X4, X5, X6

At 8 mA setup
Output current (4) IMX8 Vo, x1, X2, x3, x4, %5, x6 = 1V 7480 | 8131 | 8.781 | mA | *2

IMX8 = IXO, X1, X2, X3, X4, X5, X6

At 15 mA setup
Output current (5) IMX15 Vo, 1, X2, x3, x4, x5, x6 = 1V 14.220 | 15.456 | 16.693 | mA | *2

IMX15 = I)(0, X1, X2, X3, X4, X5, X6

Current OFF setup
. VXO, X1, X2, X3, X4, X5, X6
IC_)eFalf current at the time of IMXOFF | =475V o o 1 WA | —
IMXOFF

= IXO, X1, X2, X3, X4, X5, X6

The average value of all
The error between channels IMXCH channels, and the current -5 — 5 % —
error of each channel

*2: Values when recommended parts (ERJ2RHD273X) are used for IREF terminal. The other current settings are combination
of above items.
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Limits
Min | Typ | Max

Parameter Symbol Condition Unit |Note

Current generator (For RGB color unit)

At TmA

Output current (1) IRGB1 t1mA setup 0.950 | 1.032 | 1.115 | mA | *2
Vri,g1,81=1V
At 2 mA set

Output current (2) IRGB2 mA setup 1.903 | 2.068 | 2.234 | mA | *2
Vrig,81=1V
At 4 mA set

Output current (3) IRGB4 mA sefup 3777 | 4105 | 4434 | mA | *2
Vri,61,81=1V
At 8 mA set

Output current (4) IRGBS mA setup 7.566 | 8.223 | 8.881 | mA | *2
Vrie,g1=1V

Leak t at the ti ; Current OFF setup

eak current at the time o

OFF IRGBOFF VR1, G1,B1, R2, G2, B2 = 475 V — — 1 HA —
IRGBOFF = Iz g1 81, r2, 62, B2
The average value of all

The error between channels IRGBCH channels, and the current -5 — 5 % —
error of each channel

Switch of Pch-MOS (VLED1)

VBLED =2.2V
Vereeno =0V

VBLED - VLED output z

impedance RVLED I|_|§|:)1 =—10 mA — 5 20 Q —
RVLED

=(22V =V, )/ 10 mA

Switch of Nch-MOS (R1, R2, G2, B2)

VB=22V

V =0V

R1 output impedance RR1 oneanp =0 — 10 50 Q | —
ey = 5 mA

RR1 = Vg, / 5 mA

Register : 19hD4 = High
R2 output impedance RR2 o =5 MA — 10 30 Q —
RR2 = Vg, /5 mA

Register : 19hD3 = High
G2 output impedance RG2 lgp =5 mA — 10 30 Q —
RG2 =Vg, /5 mA

Register : 19hD2 = High
B2 output impedance RB2 lgo =5 mA — 10 30 Q| —
RB2 = Vg, / 5 mA

*2: Values when recommended parts (ERJ2RHD273X) are used for IREF terminal.
The other current settings are combination of above items.
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

. Limits .
Parameter Symbol Condition : Unit | Note
Min ‘ Typ ‘ Max
SPI I/F, LEDCTL, RSTB
- LDO1
Input voltage range of High VIH High-level recognition voltage 1.4 — v —
level +0.3
:nglt voltage range of Low- VIL Low-level recognition voltage -03 | — 04 A" —
Vv =185V
Input current of High-level I1H LEDCTL, RSTB, CSB, CLK. DI — 0 1 A | —
IIH = ILEDCTL, RSTB, CSB, CLK, DI
Y =0V
Input current of Low-level L LEDCTL, RSTB, CSB, CLK, DI — 0 1 pA | —
L = ILEDCTL, RSTB, CSB, CLK, DI
GPIO I/F, GPI IIF
Input voltage range of High- VIH1 High-level recognition voltage 14 | LDO1 v |
level 1 (LDO1 mode) ’ +0.3
Input voltage range of High- VIH2 High-level recognition voltage 21 | LDO2 v |
level 1 (LDO2 mode) ’ +0.3
:nglt voltage range of Low- VIL Low-level recognition voltage -03 | — 04 \% —
Vv =285V
Input current of High-level IH GPI1, GPI2, GPI3, GPIOT, GPIO2 — 0 1 pA | —
lH = lGPI1, GPI2, GPI3, GPIO1, GPI02
Y, =0V
Input current of Low-level L GP11, GPI2, GPI3, GPIO1, GPIO2 — 0 1 A | —
IiL = IGPI1, GPI2, GPI3, GPIO1, GPIO2
GPIO I/F, GPO IIF, INT
: IGPO1, GPO2, GPIO1, GPIO2, INT =-2mA | LDO2
Output voltage of High-level (1) | VOH1 VDDSEL = LDO2 <08 | — — \% —
I =2 mA
T e
Output voltage of Low-level (1) VOL1 — — | x0.2 Vv —
(IGPO1, GPO2, GPIO1, GPIO2, INT (0 15)
=0.5mA) '
: IGPO1 GPO2, GPIO1, GPIO2, INT = — 2mA | LDO1
I f High-level (2 VOL2 ' ' ' : — — Vv —
Output voltage of High-level (2) (0] VDDSEL = LDO1 < 0.8
I =2 mA
VDOSEL= 00T LDo?
Output voltage of Low-level (2) VOL2 — — | x0.3 \% —
(IGPO'I, GPO2, GPIO1, GPIO2, INT (0 15)
=0.5mA) '

Established : 2006-08-29
Revised :2013-04-01
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Limits
Parameter Symbol Condition : Unit | Note
Min ‘ Typ ‘ Max
LDOCNT, LEDCNT
Input voltage range of High- - . VB o VB o
level VIH High-level recognition voltage < 0.7 +03 V
:nglt voltage range of Low- VIL Low-level recognition voltage -03 | — 04 \% —
Vv =36V
Input current of High-level IH LDOCNT, LEDCNT — 0 1 uA | —
IIH = l.poen, LEpent
Y =0V
Input current of Low-level L LDOCNT, LEDCNT — 0 1 A | —
L =1 pocnr, LEDCNT
VIBCTL
IIZ\?;JIt voltage range of High- VIH High-level recognition voltage 21 — 3.3 \% —
:Z\F/)glt voltage range of Low- VIL Low-level recognition voltage -03 | — 04 \% —
V =3.0V
Input current of High-level lIH VIBCTL — 0 1 vV | —
H = lygerL
V =0V
Input current of Low-level L visor. = 0 — 0 1 A | —
L = lyger
DO
LDO1
Output voltage of High-level VOH3 |Ipp=-2mA 08 | — \% —
X U.
LDO1
Output voltage of Low-level VOL3 |lpp=2mA — — 0.2 \% —
X U.
TEST1, TEST2, GPI1, GPI2, GPI3
ITEST1, TEST2, GPI1, GPI2, GPI3 =5 “A
Pull-down resistance RPD |RPD 70k | 100k | 130k | Q —
= VTEST'I, TEST2, GPI1, GPI2, GPI3 / 5 MA
GPIO1, GPIO2
lepiot, gpioz = 0 HA
RPU1 = Vepio1, gpio2
Pull-up resistance RPU | lgpio1, grio2 =— 5 HA 70k | 100k | 130k | Q@ | —
RPU = (RPU1 = Vgpio1, gpioz )
/5 pA
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Limits
Min | Typ | Max

Parameter Symbol Condition Unit |Note

DC/DC converter automatic control part

Voltage which DC/DC
converter turns on when the
Detection voltage VMON voltage of BL1, BL2, BL3, 0.36 | 040 | 044 vV | —
BL4, BLS1, and BLS2
terminal falls

Current consumption of DC/DC converter part

DC/DC control current (1) Ipc1 | Current when DC/DC — | 12 | 30 |mA| —
converter is active.

Current when DC/DC
DC/DC control current (2) IDC2 converte.r 'S mac’uvg an.d.the — 0.7 14 | mA | —
automatic control circuit is

operating
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ELECTRICAL CHARACTERISTICS (continued)
VB =VBDCDC = VBLED =3.6 V, VLED1 =VLED2=49V
Note) T,=25°C <2 °C unless otherwise specified.

. Limits .
Parameter Symbol Condition : Unit | Note
Min ‘ Typ ‘ Max
Voltage regulator (LDO1)
o Time until output voltage reaches *3
Rise time Tsu1 00V to 90 % — 250 — s | Ly,
. Time until output voltage reaches *3
Fall time Tsd1 10 % — 5 — | ms .,
Load transient response (1) Vtri1 |l pos =—50 tA - —15mA (1 ps) — 70 — mV | *4
Load transient response (2) Vtr12 |l pos =—15mA — —50 pA (1 ps) — 70 — mV | *4
Output capacity range Cldo1 — — 1.0 — uF | *4
Output capacity ESR Resr1 o o 0.05 o 0 *4
tolerance level
Maximum output current Imax1 — — 15 — mA | *5
Voltage regulator (LDO2)
L Time until output voltage reaches *3
Rise time Tsu2 00V to 90 % — 250 — s | Ly,
. Time until output voltage reaches *3
Fall time Tsd2 t0 10 % — 5 — | ms )y
Load transient response (1) Vir21 | lpop=—50pA—>—-15mA (1 pus) | — 70 — |mV | *4
Load transient response (2) Vtr22 | lipo=—15mA —>—-50pA (1 ps) | — 70 — |mV | *4
Output capacity range Cldo2 — — 1.0 — uF | *4
Output capacity ESR Resr2 o o 0.05 o o *4
tolerance level
Maximum output current Imax2 — — 15 — mA | *5

Note) *3: Rise time and Fall time are defined as below.
*4 : Typical Design Value

LDOCNT
Serial - —
90%
LDO1 ] 10%
Tsu e > Tsd1
90%
LDO2 7 o
TsuZle>| «>Tsd2

*5 : This IC consumes each 5mA maximum from LDO1 and LDO2 for the internal circuit.
When it is used to supply external components, it must be used within 25mA load current.
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

i Limits .
Parameter Symbol Condition : Unit | Note
Min ‘ Typ ‘ Max
Step-up DC/DC converter
L Time until output voltage reaches *4
Rise time Tsull 14590 % from battery voltage o 1 — M g
Time until output voltage reaches *4
Fall time Tsd11 [t0 3.8V from4.9V — 1 — s .
_ 6
lococour = 0 MA
: IDCDCOUT
Load transient response (1 Vtrdc1 — 1 — \% *4
ponse (1) = _ 50 uA —> — 400 mA (1 pis)
. IDCDCOUT
Load transient response (2 Vtrdc2 — 1 — \% *4
ponse (2) = _ 400 mA > — 50 pA (1 ps)
Output capacity range Cdc1 — — 22 — uF *4
Output capacity ESR Resr1 o | 030 | — 0 *4
tolerance level
Excess voltage detection VOVP VLED voltage which detects o 6.2 o Vv *4
voltage excess voltage
Delav time of Excess Time after excess voltage is
y . TOVP | detected until INT is set to High — [ 1275 | — | ms *4
voltage detection voltage
from Low
Time after the voltage of BL1 to 4 /
Delay tlme of Cons_tant TMON BLS1to 2 goes under 9.4 Vuntilit | 20 o ms *4
voltage circuit monitor detects coincidence 3 times and
DC/DC converter operates.
TSD (Thermal shutdown circuit)
Temperature which LDO1, LDO2, %4
Detection temperature Tdet DC/DC, Constant current circuit, — 160 — °C -
Matrix SW and RGB turns off.
*4
Return temperature Tsd11 | Returning temperature — 110 — °C *g

Note) *4: Typical Design Value
*6, *7, *8 : Refer to the next page
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Note) *6 :
VLF4012AT-4R7TMIR1-7 p = = — =
N 0 r . DCDCOUT
M : M1 | >
7 l 47 uH I
VBATT I [
10 uF - - 1
I I =22 uF
T = I C -
CPH5811 | l SIAD A
oll PSLA21A106M x 2
-YBDCDC I : PSLB31A226M
[
[
[
[

LX 1 |
]’ | ! 030
Serial FB t=====
— | DCDC I
DCDCGND /
VLED1 4

VLED2

Serial

90%

DCDCOUT
10%

Rise time Fall time

*7: LDO1, LDO2, DC/DC converter, Constant current circuit, and Matrix SW and RGB are turned off when TSD is High.
When TSD is High, the register is set as 14hD 1 = 1. However, data can be read only when the register is read
immediately after INT occurs since internal regulator is turned off.

*8: Only LDO1 and LDO2 return after ON state of TSD. A logic part will be in Reset state.
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ELECTRICAL CHARACTERISTICS (continued)
VB =VBDCDC = VBLED =3.6 V, VLED1 =VLED2=49V
Note) T,=25°C <2 °C unless otherwise specified.

Limits
Parameter Symbol Condition Unit | Note
Min Typ Max
Microcomputer interface characteristic (Vdd = 1.85V + 3%)
CLK cycle time tscyc1 — — 125 — ns *4
CLK cycle time High period twhc1 — — 60 — ns *4
CLK cycle time Low period twic1 — — 60 — ns *4
Serial-data setup time tss1 — — 62 — ns *4
Serial-data hold time tsh1 — — 62 — ns *4
Transceiver interval tcsw1 — — 62 — ns *4
Chip enable setup time tcss1 — — 5 — ns *4
Chip enable hold time tcgh1 — — 5 — ns *4
DC delay time tdodly1 Only READ — 25 — ns *4

Note) *4: Typical Design Value

Microcomputer interface Timing chart

CSB /

. : E tscyc1 E Pl e
i tesst - > tcsw1
> P twhet ., twlct . !

1 P! :4—” 1

CLK

— P ——
tss1 tsh1 '
00 | \
—>E_E‘_

tdodly1
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ELECTRICAL CHARACTERISTICS (continued)
VB = VBDCDC = VBLED = 3.6 V, VLED1 = VLED2 = 4.9 V

Note) T,=25°C <2 °C unless otherwise specified.

Limits
Parameter Symbol Condition Unit | Note
Min Typ Max
SPI2 format Microcomputer interface characteristic (Vdd = 1.85V + 3%)
BLSCLK cycle time tscyc2 — — 125 — ns *4
BLSCLK cycle time High period twhc2 — — 60 — ns *4
BLSCLK cycle time Low period Twic2 — — 60 — ns *4
Serial-data setup time tss2 — — 62 — ns *4
Serial-data hold time tsh2 — — 62 — ns *4
Transceiver interval tcsw2 — — 62 — ns *4
BLSCE setup time tcss2 — — 5 — ns *4
BLSCE hold time tcgh2 — — 5 — ns *4
Note) *4: Typical Design Value
. tesw2
A
BLSCE /i \ /
| tcss2 twhc2 tscyc2, tcgh2§ '
BLSCLK P | | | l I | | | | | | | | | | |
P e P ;
; P twic2 P E
BLSDAT /€D7X[§6XD5XD4X03X02XE§»1 EXDo\
e R
tss2 tsh2
SPI1
REG ,| Constant current circuit
SPI2 [ 05h LCDMAIN
SERSEL
SERSEL GPI1 terminal GPI2 terminal GPI3 terminal Operation
0 GPI1 operation GPI2 operation GPI3 operation GPIO operation
1 BLSCE operation BLSCLK operation BLSDAT operation SPI2 operation

Page 19 of 96

Established : 2006-08-29
Revised :2013-04-01



Doc No. TA4-EA-04511
Revision. 2

Panasonic

PIN CONFIGURATION

AN32055A

Top View

/ h
/
<L i ' s
h
\
X ’
e
~a-

e
,
O i X0
,
\
o
.
e
4
PN
| . g
\
L
-
s ‘\
,
PN
S oo
o
u

. . . .
‘RGB" / N N N N S / S
1 1 1 v J \ 1 1 ] 1 b 1 9
; 4 YO }-YLED1 ~\/LED2-{ Y5 | . '
\GND¥' " ' 7 Y \ ' '
» iy 4 Ay £ \ 4 N 4 Ny 4 \\ 4
s‘_'_,' NP ~. s NP N e ~ P4 N "
: .- - - o o o
g L A g f A L i
; e Vad N - N - N [N LN N
’ N ) ’ b / N k| / N A / N
1 1 1 3 \
[T [ . [ [ [ vt e
) ' 1 ) 1 \ 4
A Iy P Iy [y I I | i
N RN AN SN RN N , , ,
~_ - Se_ - Sl Seo o St St Se_ - S -
TN 4 \ R N S PR P PR L=y
N , . . p g
y - v \ i [ N / b / A / h
v - \ \ \ \ \ \
1 [ P! hiaia) 1 [ ! “Y/REFD |
A \ \ ] TRSTBI ™
\ \ ’ \ ’ L s \ Y Y
s A N N NUPTAEAN AN / \CNT,/ .
.- ~o-7 ~--7 ~a- St ~o_ .t .t -~ -
e < - PR RN RN LN PRIt PRI
2 \_/CHG_/GPIO\ _/GPIO\_/TEST, / el hAo,
3 ot B [ ....GPIO L"'GPIOL,,,4 [ ot 1
Al Al il LDV Z TN T
s i i i i [ 1 i i
LU P NGNDY N o N 2 e e
N . . N Py A s N 4 ~ e N b 4
P PR PR RN PN RN PR PR
’ \ ’ G \ ’ \ ’ \\ ’ \\ ’ A I’ A I’ h
' GPI / v v
! L L 3 L,,I L,,,' ] 4 L I LIS —
: . ' : ! : { 1V
| X It | | | | h )i
\ 1 / \ N N b N
. , ,
- Seoo ~_ Se_ - Selo S SeLo- S -
S . e - R S . R
> ~ P ~ > ~ > ~ .7 ~ - ~ .7 S, . ~
" x2 \TEST, /GPIN /GPIN [ o V. he b LDOY
[ [ — [ [ DI \ [ ¢ \
i R s
: P P fal 1 DO i i FB
\ SN N3 2 R /W CNT/
N S ,, N , N , S y N , \ y \ A
IPTLN e IPT N ot PR SPTaEN PR P,
’ b ’ ’ b ’ b ’ N ’ b I, b I,
W EXTN_/GPOY_/ o \/GPOY_/VIB" /" N\ VB
X1 - [ St INT [ X S
|
. SNCLK,/ N 2 0 SN 1/ NCTL/ ' 'PCDC'
\ \ \ X N AN ,
- P P e ~ e N 4 ~ 4 ~
PR PRI P Eel e IPTaEN e P
’ ’ A ’ ’ A ’ N ’ N I’ N .
v v L L . /LED" . \ A
w . L - . - _bCDC
h h 2l Al al il A e
A A | I I | h
SN \ \ \ \ \
\ \ N ZEAN AN N - \GND’
~e” Seo- N Sl Lo Sl Sl =
JPELE I ool IPEEEN PR P PR
\ / \ y \ R \ 4 \ ; N \ ‘ \
1 9 1 \ 1 9 1 9 1 9 1 N 1 9
e PL1 o I [T I (o [I
J b I ! 'DGNDi J
\ PLT 7 GND1/ \ ! \
N Ay £ ~ 4 N\ 4 Y 4 N 4 Y
* - - \ 4 ~ - > 4 ~ -

Established : 2006-08-29
Revised :2013-04-01

Page 20 of 96



Doc No.

Panasonic

PIN FUNCTIONS

TA4-EA-04511
Revision. 2

AN32055A

Pin No. | Pin name Type Description

S | X0 | ouput o i he 15t Raw ot mtrx LED.
c20) | x| oupw O e ond Rowot matmn LD,
20 | @ | oupt | e rd Rowo e LED.
Bl | oum | i the th Rowat et LED.
;11((2) EEEB; Ground The GND terminal for matrix LED

B2 | owp | the o Rowar et LED.
I IR R ettt
CUO) | X6 | o i the 7t Rowo e LED,
M0 | Yo o e A Colummof mam LED.
e IR et e
As2) | Y2 | owm e O Column of K LED,
B9 | Yo oupu O e b Coumnot mam LD,
Ad(14) VLED1 Power supply The pOWerisuppIy‘s connect terminal for matrix LED.

A6(15) VLED2 Connect with the output of battery or step-up DC/DC converter.
B16) | Y4 o the £ Columof mam LED.
AT | Ys | e ol of e LED.
718 | Yo | oupu o he & Colamn of At LED,

Established : 2006-08-29
:2013-04-01

Revised

Page 21 of 96



Doc No. TA4-EA-04511
Revision. 2

Panasonic AN32055A

PIN FUNCTIONS (Continued)

Pin No. | Pin name Type Description

F9(19) FB Input The feedback terminal for step-up DC/DC converter.

H9(20) | DCDCGND Ground The GND terminal for step-up DC/DC converter.

G8(21) LX Output The terminal for External Nch-type MOS-Tr Gate driver.

G9(22) VBDCDC Zﬂﬁ; The power supply's connect terminal for step-up DC/DC converter.
B3(23) R1 Output LED contact terminal. Control by LEDCNT terminal is also possible.
C5(24) G1 Output LED contact terminal.

C4(25) B1 Output LED contact terminal.

A2(26) | RGBGND1

B1(27) RGBGND2 Ground The GND terminal for RGB terminal.

C2(28) R2 Output General-purpose output terminal.(Nch-MOS Open Drain)
C3(29) G2 Output General-purpose output terminal.(Nch-MOS Open Drain)
D3(30) B2 Output General-purpose output terminal.(Nch-MOS Open Drain)

The resistance contact terminal for charge LED.(Connect current restriction

D4(31) CHGGND Output resistance between this terminal and GND terminal.)

Power Battery voltage's connect terminal.

C6(32 VBLED
(32) supply This terminal supplies Power supply to R1 terminal and R2 terminal.

C8(33) LEDCNT Input ON/OFF control terminal of LED connected to R1 terminal and R2 terminal.
D9(34) LDO2 Output LDO2 (2.85 V) output terminal.

E9(35) VB sPl?p\)A[/;Ia; The power supply's connect terminal for BGR circuit and LDO circuit.
E8(36) LDO1 Output LDO1 (1.85 V) output terminal.

F8(37) LDOCNT Input ON/OFF control terminal of LDO1 and LDO2.

C9(38) VREFD Output BGR circuit output terminal.

D8(39) IREF Output The resistance connect terminal for constant current value setup.
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PIN FUNCTIONS (Continued)

Pin No. | Pin name Type Description
The constant current output terminal for LED driver. (0 to 61 mA)
J3(40 PL1 Output
(40) Hipt This terminal is driven with the same current value as PL2 terminal.
H3(41) PL2 Output The constant current output terminal for LED driver. (0 to 61 mA)

This terminal is driven with the same current value as PL1 terminal.

J5(42) | LEDGND1

J2(43) LEDGND2 Ground The GND terminal for constant current circuits for LED driver.

The constant current output terminal for LED driver. (0 to 31 mA)

H6(44) BL1 Output | This terminal is driven with the same current value as BL2, BL3 and BL4
terminal.

The constant current output terminal for LED driver. (0 to 31 mA)

H5(45) BL2 Output This terminal is driven with the same current value as BL1, BL3 and BL4
terminal.

The constant current output terminal for LED driver. (0 to 31 mA)

J4(46) BL3 Output This terminal is driven with the same current value as BL1, BL2 and BL4
terminal.

The constant current output terminal for LED driver. (0 to 31 mA)

H4(47) BL4 Output | This terminal is driven with the same current value as BL1, BL2 and BL3
terminal.

The constant current output terminal for LED driver. (0 to 31 mA)

J7(48) BLS1 Output This terminal is driven with the same current value as BLS2 terminal.
o) | BLsz | ouput | ql i the same cuent value 5 BLSA tarminl
B9(50) AGND Ground The GND terminal for Analog circuitry.

G5(51) INT Output Interrupt output terminal.

F3(52) TEST1 Input Test terminal.

D7(53) TEST2 Input Test terminal.

E7(54) CSB Input Chip-enable terminal for SPI1 interface.

E6(55) CLK Input Clock input terminal for SPI1 interface.

F6(56) DI Input Data input terminal for SPI1 interface.

F7(57) DO Output Data output terminal for SPI1 interface.

C7(58) RSTB Input Reset input terminal
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Pin No. | Pin name Type Description
G3(59) EXTCLK Input Exte_rnal clock input terminal. (It can operate by the clock frequency of a
maximum of 1.44 MHz.)

J8(60) DGND Ground The GND terminal for Logic circuitry.
E3(61) GPI1 Input GPI input port terminal. (Chip-enable terminal for SPI2 interface.)
F5(62) GPI2 Input GPl input port terminal. (Clock input terminal for SPI2 interface.)
F4(63) GPI3 Input GPI input port terminal. (Data input terminal for SPI2 interface.)
G6(64) GPO1 Output GPO output port terminal.
G4(65) GPO2 Output GPO output port terminal.
D6(66) | GPIO1 Input/ | 3p10 inputioutput port terminal

Output P putp '
D5(67) GPIO2 Input/ GPIO input/output port terminal

Output ’
H7(68) LEDCTL Input LED's lighting ON/OFF control terminal. (It is based on register 0Ah.)
G7(69) VIBCTL Input LED's lighting ON/OFF control terminal. (It is based on register 09h.)

Established : 2006-08-29

Revised
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FUNCTIONAL BLOCK DIAGRAM

a )
% [m] E E aZ
2 T 8§ 2490
N ~ w o
4 7 7 x > 58 9 2 9 IR RR
Sl 5 g 88 3 g E I 32338
5l 2| 3| &3 g & &3 383335
B1(27)] RGBGND2
Photo flash | | A2(26)] RGBGND1
Constant current BGR LDO1 LDO2 C4(25
control (2-ch) | |'REF]L 15D 1.85V/30mA|_285V/’30mA RGB control 05(24) B
[y w A A A (24)] G1
e B3(23)| R1
DAC (2-ch) g
1 : G9(22
LED 12(43) - — — - (22)] vBDCDC
GND?2 > | & L] |85
= Z <
H6(44) I 245 2N |22 Step-up
BL1 H5(45) Back O e b O DC/DGC G8(21)] Lx
BL2 light Converter | Ho(20
BL3 |/446) [constant], |DAC] ¢ (20)] bcDCGND
current (6-ch)|
sLa 744D Control | . FO(19)} FB
-ch
BLsq |748) | (6-ch) ' 87(18)
Level shift Y6
J6(49) evel sni
BLS2 AT(17)] vs
AGND B9(50) B6(16)] v4
SCAN A6(15)| VLED2
switch A4(14) VLED1
(7-ch)| B5(13)] Y3
A5(12)] Y2
INT |G5(51) B4(11)] Y1
TEST1 |F3(52) e oy A3(10)| vo
TEST2 |D7(53) _ ROM RAM u C19)] xe
csB |E7(54) T Register | —§ i | D28)] ys
oLk | E6(55) 7Y Command decodin E2(7) X4
Level[ T f B D1(6)
. SPI1 Constant PGND2
DI | F6(56) | | shift | || Cm'r\gl current | F1(5)] PGND1
po |F7(57) mi | GPIO | (7-ch) L control | E1(4) X3
RSTB | C7(58) BBL;SCCLi ] | Fam)] X2
ExT |G3(59) SPI2 o apAT G2(2)] X1
CLK B
|| G1(1)] xo
3 HEBEREEEEEE
= HENEREEERER
= S22 55500 ¢
Q OO0 HFHEL a g
—

Notes: This block diagram is for explaining functions. Part of the block diagram may be omitted, or it may be simplified.
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