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Bi-CMOS IC

LV5216CS — LED Driver

Overview
The LV5216CS is 10ch LED driver IC for thellgghones with built-in charge pump circuit.

Features
e LED driverx10 channels (MAIN, 3-color, 1-coloand charge pumprciuit incorporated.
e Each LED driver current value adjusted by serial bus.
e Main LED automatic luminance control with illumination sensor incorporated.
e Usable both the LOG type and the linear type illumination sensor.
e Qutput level changeover possible for illumination sensor ON/OFF control output.
¢ Ringing tone and 3-color LEDs synchronization function incorporated.
¢ Gradation function incorporated (3-color LEDS)

Function
e Charge pump circuit ((One time and automatic switch method of 1.5 times) 5.0%x&th@utput 1.5 times)
¢ LED driver
Main LCD backlight LED drivex6 with automatic luminance control
LED current 5-bit changeover (0.6 to 19.2mA)
Fade IN / OUT function.
External brightness control function.
MLEDS5 and MLEDG6 independently controllable. Full ON possible.
Dim mode 3-bit changeover (0.2mA to 1.6mA)
3-color LEDs drivexl
LED current 5-bit changeover (0.6 to 19.2mA)
Gradation function
Ringing tone synchronization function (Forced to operate at SCTL: H)
1-color LED driverx1
LED current 5-bit changeover (0.6 to 19.2mA)
2-fold current mode available

B Any and all SANYO Semiconductor Co.,Ltd. products described or contained herein are, with regard to
"standard application”, intended for the use as general electronics equipment (home appliances, AV equipment,
communication device, office equipment, industrial equipment etc.). The products mentioned herein shall not be
intended for use for any "special application" (medical equipment whose purpose is to sustain life, aerospace
instrument, nuclear control device, burning appliances, transportation machine, traffic signal system, safety
equipment etc.) that shall require extremely high level of reliability and can directly threaten human lives in case
of failure or malfunction of the product or may cause harm to human bodies, nor shall they grant any guarantee
thereof. If you should intend to use our products for applications outside the standard applications of our
customer who is considering such use and/or outside the scope of our intended standard applications, please
consult with us prior to the intended use. If there is no consultation or inquiry before the intended use, our
customer shall be solely responsible for the use.

M Specifications of any and all SANYO Semiconductor Co.,Ltd. products described or contained herein stipulate
the performance, characteristics, and functions of the described products in the independent state, and are not
guarantees of the performance, characteristics, and functions of the described products as mounted in the
customer's products or equipment. To verify symptoms and states that cannot be evaluated in an independent
device, the customer should always evaluate and test devices mounted in the customer's products or
equipment.

SANYO Semiconductor Co., Ltd.
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LV5216CS

Specifications
Maximum Ratings at Ta = 25C

Parameter Symbol Conditions Ratings Unit
Maximum supply voltage Ve max 4.5 \%
Maximum pin voltage V1 max LED driver, charge pump circuit 6 \%
Allowable power dissipation Pd max * Mounted on a circuit board 850 mwW
Operating temperature Topr -30 to +75 °C
Storage temperature Tstg -40 to +125 °C
* Specified board: 40mm x 50mm x 0.8mm, glass epoxy board. (2S2P (4-layer board))
Operating Conditions at Ta = 258C
Parameter Symbol Conditions Ratings Unit
Supply voltage 1 VBAT 3.0to 4.5 \
Supply voltage 2 Vbp 1.7 to VBAT \
Electrical Characteristics at Ta= 25°C, Vcc = 5.0V
Parameter Symbol Conditions Ratings Unit
min typ max
Consumption current
Consumption current Icct RESET:L (standby mode) 0 5 pA
lcc2 RESET:H (sleep mode) 0.3 5.0 pA
lcc3 charge pump: ON 4 7 mA
Charge pump block
Output voltage Vo1 10=50mA One time 3.65 \
Vo2 10=50mA 1.5 times 5.0 \
Resistance current ILm 1.5 times mode VgaT=3.4V >4V 170 mA
Charge pump change voltage
Threshold voltage Vp1 When you set the voltage of the LED pin and the 0.25 0.35 \
MAIN current value 19.2mA
Charge pump clock block
Clock frequency Fosc | 400 500 600 kHz
LED driver block
Minimum output current value IMINT MAIN LED driver, Serial data=#00, Vo=0.5V 0.2 0.6 1.7 mA
IMIN2 3+1-color LED driver, Serial data=#00, V=0.5V 0.2 0.6 1.7 mA
IMINS 1-color LED driver, Serial data=#00, Vp=0.5V, 0.4 1.2 34 mA
2 times current mode
Maximum output current value Imax1 MAIN LED driver, Serial data=#FF, Vo=0.5V 18.0 19.2 20.4 mA
IMAX2 3+1-color LED driver, Serial data=#FF, V=0.5V 18.0 19.2 20.4 mA
IMAX3 1-color LED driver, Serial data=#FF, Vo=0.5V, 36.0 384 40.8 mA
2 times current mode
Non-linearity error LE *1 -2 2 LSB
Differential linearity error DLE *2 -2 2 LSB
Maximum output current AlL1 MAIN LED driver -10 %
Maximum current setting Vo=2 or 0.2V
AlL2 3+1-color LED driver -10 %
Maximum current setting Vp=4 t00.35V
Leakage current IL1 MAIN LED driver, LED driver: OFF, Vo=5V 1 A
IL2 3+1-color LED driver, LED driver: OFF, Vo=5V 1 pA
External CTL current VEM1 MLED fixed current mode current value, -0.05 0 0.05 mA
MICTL pin voltage =1.8V, RT2=100kQ, Serial
MISW: Difference current with turning OFF,
MICTLC:01h
VEM2 MLED fixed current mode current value, 45 50 55 %
MICTL pin voltage =0.98V, RT2=100kQ, Serial
MISW: Ratio to current value when turning it
OFF, MICTLC:01h

Continued on next page.
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Continued from preceding page.

Ratings
Parameter Symbol Conditions Unit
min typ max

External CTL current VEM3 MLED fixed current mode current value, 0 0.5 mA
MICTL pin voltage =0V, RT2=100kQ,
MICTLC: 01h * Operation to erase LED by 0V
impression is NG as for the MICTL pin.

ON resistance for SW mode FONR MLEDS and 6: SW mode, I =-30mA 10 Q

llluminance sensor information input circuit (LOG type)

PTD pin thresh voltage 1 VPLG1 Voltage of change PTD pin of 1 in brightness 0.197 0.247 0.297 \%
and 2 in brightness,

Serial TAD=0.42V, TAU=0.84 setting
PTD pin thresh voltage 2 VPLG15 Voltage of change PTD pin of 15 in brightness 0.752 0.843 0.920 \
and 16 in brightness,

Serial TAD=0.42V, TAU=0.84 setting
PTD pin thresh voltage difference 1 | AVPLG Difference of voltage of change PTD pin of VPLGN+1-VPLGN0 (1=n<14) \
change voltage of PTD pin, brightness n+2,
and n+1 in brightness of brightness n+1 and n
in brightness

llluminance sensor information input circuit (Linear type)

PTD pin thresh voltage 3 VPLN1 Voltage of change PTD pin of 1 in brightness 0.01 0.03 0.05 \
and 2 in brightness,
Serial TAU=0.84 setting
PTD pin thresh voltage 4 VPLN9A Voltage of change PTD pin of 9 in brightness 0.84 0.99 1.14 \
and 10 in brightness,

Serial TAU=0.84 setting, PTGSW: open
PTD pin thresh voltage difference 2 | AVPLNL Difference of voltage of change PTD pin of VPLNNn+1-VPLNn0 (1=n<8) \%
change voltage of PTD pin, brightness n+2,
and n+1 in brightness of brightness n+1 and n
in brightness

PTD pin thresh voltage 5 VPLN8B Voltage of change PTD pin of 8 in brightness 0.04 0.06 0.08 \
and 9 in brightness,

Serial TAU=0.84 setting, PTGSW: ON
PTD pin thresh voltage 6 VPLN15 Voltage of change PTD pin of 15 in brightness 1.08 1.23 1.38 \%
and 16 in brightness,
Serial TAU=0.84 setting
PTD pin thresh voltage difference 3 | AVPLNH Difference of voltage of change PTD pin of VPLNNn+1-VPLNNn»0 (8sn<14) \%
change voltage of PTD pin, brightness n+2,
and n+1 in brightness of brightness n+1 and n
in brightness

Control circuit block

H level 1 VINH1 Input H level Serial Vpp x 0.8 \

L level 1 VINLT Input L level Serial 0 Vpp x 0.2 \

H level 2 VINH2 Input H level RESET SCTL 15 \

L level 2 VINL2 Input L level RESET SCTL 0 0.3 \

H output level 1 VHo! Output H level PTEN I =1mA VBaT-0.3 \
Serial PTENH:VgAT setting

H output level 2 VHO2 Output H level PTEN I =1mA Vpp - 0.3 \
Serial PTENH:Vpp setting

L output level 1 Vo1 Output L level PTEN I =1mA 0 0.3 \

*1. Non-linearity error: The difference beden the actual and ideal current values.
*2. Differential linearity error: The differece between the actual and ideal increméregn one low-order bi value is added.
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Package Dimensions

unit : mm (typ)
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Block Diagram & Pin arrangement drawing

% 4.7uF :I;' VBAT )7,7'_:L|_ 4.7uF
470pF
2.2uF
e bl
s |y [ [, LTR |2
o = @ W > > o O
L ] [ |
TEST
[ | . VDD
SVce . Charge pump 1/1.5 times I—
SDA
""""""" PTEN . .
. SCL
Sensor PTGSW Autoflash Serial
connetion . metering \IF . RESET
PTD
. GRADIATION . SCTL
Y RT LEDGND2
75pF
’Jr_lp cT ﬁosc LED ] BLED @'
driver
LED
SGND . driver . GLED @'
0.22uF LED driver
{ MLED_F
= ] ] RLED @'
[ H H H H H II
= = = = = = [ =z o @
I 1 R [ I [ = [ T (S
SR |B g B g2 F R
AVRV:VRV.VRViAVRV.VRV.N ’ Iy

SN S S

(Sensor connection, Linear type)

VBAT or VDD

(Sensor connection, LOG type)

VBAT or VDD
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Serial Bus Communication Specifications
1) I°C serial transfer timing conditions
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START condition -1 - Resend start condition STOP condition
—/| Input waveform condition
Standard mode

Parameter Symbol Conditions Min. Typ. Max. Unit

SCL clock frequency fsc1 SCL clock frequency 0 - 100 kHz

Data setup time ts1 SCL setup time relative to the fall of SDA 4.7 - - us
ts2 SDA setup time relative to the rise of SCL 250 - - ns
ts3 SCL setup time relative to the rise of SDA 4.0 - - us

Data hold time th1 SCL hold time relative to the fall of SDA 4.0 - - us
th2 SDA hold time relative to the fall of SCL 0 - - us

Pulse width twlL SCL pulse width for the L period 4.7 - - us
twH SCL pulse width for the H period 4.0 - - us

Input waveform ton SCL and SDA (input) rise time - - 1000 ns

conditions tof SCL and SDA (input) fall time - - 300 ns

Bus free time tbuf Time between STOP condition and START 4.7 - - us

condition
High-speed mode

Parameter Symbol Conditions Min. Typ. Max. Unit

SCL clock frequency fsc1 SCL clock frequency 0 - 400 kHz

Data setup time ts1 SCL setup time relative to the fall of SDA 0.6 - - us
ts2 SDA setup time relative to the rise of SCL 100 - - ns
ts3 SCL setup time relative to the rise of SDA 0.6 - - us

Data hold time th1 SCL hold time relative to the fall of SDA 0.6 - - us
th2 SDA hold time relative to the fall of SCL 0 - - us

Pulse width twlL SCL pulse width for the L period 1.3 - - us
twH SCL pulse width for the H period 0.6 - - us

Input waveform ton SCL and SDA (input) rise time - - 300 ns

conditions tof SCL and SDA (input) fall time - - 300 ns

Bus free time tbuf Time between STOP and START conditions 1.3 - - us
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2) I°C bus transfer method

Start and stop conditions

During data transfer operation using tA@ bus, SDA must basically be kept in constant state while SCL is “H” as
shown below.

SCL 7Z S‘ / \ / \

% - % \ ‘e

When data is not being transferred, b8@®L and SDA are set in the “H” state.
When SCL=SDA is “H,” the start condition is established when SDA is changed from “H” to “L,” and access is started.
When SCL is “H,” the stop condition is established wB&A is changed from “L” to “H,” and access is ended.

START condition STOP condition

L (Y

Data transfer and acknowledgement response

After the start condition has been establishedd#ia is transferred one byte (8 bits) at a time.

Any number of bytes of data can be transferred continuously.

Each time the 8-bit data is transferred, the ACK signalnisfeem the receive side to the send side. The ACK signal is
issued when SDA on the send sidesieased and SDA on the receive sidgeisto “L” immediately after fall of the
clock pulse at the SCL eightlit bf data transfer to “L.”

When the next 1-byte transfer is lgftthe receive state after sending the ACK signal from the receive side, the receive
side releases SDA at the fall of the SCL ninth clock.

In the FC bus, there is no CE sign#i.its place, a 7-bit slave address is@ssil to each device, and the first byte of
transfer is assigned to the command (Rféfresenting the 7-bit address and subsettransfer direction. Note that
only write is valid in this IC. The 7-b#éddress is transferred sequentially stantiit MSB, and the eighth bit is set to
“L” which indicates a write.

In the LV5216CS the slave address is specified as "1110100"

L M
Start X Slave address S S Resister address
B B

SDA X x| x| x|x|x|[x]|o0 0 oftfo o0 O0f1]0 00 0 0 0 0 O0fTt
(WRITE)
SDA x| x| x| x| x|x|1 00 0 Of|1]Of1 1 00 0|1]0 0 0 O
(READ)
M L
Start S Slave address S
B B

Data

mng

Data1 S

D
o
E)
[k
-
E)
@
S

Data2 S
B
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Data transfer writing format
In the first one byte, the slave addremd the Write command are allocatedi tire following one byte specifies the

register address in the cereal map.

The register address is done after the folytle be to do the data transfer todkeress specified in the register address
written in the third byte and the 2nd byte, and to continte aféer that and the increment is done by the automatic
operation.

As a result, a data continuous sending from a specified address becomes possible.

However, when the address becomes 3fh, the forwarding address of the following byte becomes 00h.

Example of writing data

[s]1]1]1Jo1]JofJofo]aloJoJofoJo[1[1]1]n Data A
Slave address Resister address 07h setting Data writing for Address 07h
R/W=0 writing
L» Data2 A Data3 A Datad N
Data writing for Address 08h Data writing for Address 09h Data writing for Address Oah

Start condition E| Stop condition ACK signal
I:I Master transmission I:I Slave transmission

Example of reading data

[s]1]1]1Jo1]JofolofaloJoJo[1]Jolr1]o[1]a]s[1]1]1]o]1]o]o]1]aA]
Slave address ( Resister address 15h setting ‘ Slave address
R/W=0 writing Restart

L» Dataf NI

Data reading for Address 15h

R/W=1 writing

The end of reading is notified by the thing that ACK is not put out.

Start condition EI Stop condition ACK signal
|:| Master transmission |:| Slave transmission Restart beginning condition
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B SANYO Semiconductor Co.,Ltd. assumes no responsibility for equipment failures that result from using
products at values that exceed, even momentarily, rated values (such as maximum ratings, operating condition
ranges, or other parameters) listed in products specifications of any and all SANYO Semiconductor Co.,Ltd.
products described or contained herein.

B SANYO Semiconductor Co.,Ltd. strives to supply high-quality high-reliability products, however, any and all
semiconductor products fail or malfunction with some probability. It is possible that these probabilistic failures or
malfunction could give rise to accidents or events that could endanger human lives, trouble that could give rise
to smoke or fire, or accidents that could cause damage to other property. When designing equipment, adopt
safety measures so that these kinds of accidents or events cannot occur. Such measures include but are not
limited to protective circuits and error prevention circuits for safe design, redundant design, and structural
design.

M In the event that any or all SANYO Semiconductor Co.,Ltd. products described or contained herein are
controlled under any of applicable local export control laws and regulations, such products may require the
export license from the authorities concerned in accordance with the above law.

M No part of this publication may be reproduced or transmitted in any form or by any means, electronic or
mechanical, including photocopying and recording, or any information storage or retrieval system, or otherwise,
without the prior written consent of SANYO Semiconductor Co.,Ltd.

B Any and all information described or contained herein are subject to change without notice due to
product/technology improvement, etc. When designing equipment, refer to the "Delivery Specification" for the
SANYO Semiconductor Co.,Ltd. product that you intend to use.

M Information (including circuit diagrams and circuit parameters) herein is for example only; it is not guaranteed
for volume production.

B Upon using the technical information or products described herein, neither warranty nor license shall be granted
with regard to intellectual property rights or any other rights of SANYO Semiconductor Co.,Ltd. or any third
party. SANYO Semiconductor Co.,Ltd. shall not be liable for any claim or suits with regard to a third party's
intellctual property rights which has resulted from the use of the technical information and products mentioned
above.

This catalog provides information as of August, 2011. Specifications and information herein are subject
to change without notice.
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