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Overview
LC898300XA is a Linear Vibrator Driver IC for a haptics and a vibrator installed in mobile equipments. The best
feature is it can adjust the drive frequency to the resonance frequency of the linear vibrator automatically without
external parts. As a result, the vibration power is not influenced by the difference of the resonance frequency and it is
not necessary to care about the shift of resonance frequency with the lapse of time or the impact of fall. And it is
possible to improve the brake performance with the automatic brake function. Moreover, it is possible to reduce the
power consumption by highly effective drive.

Functions
¢ Automatic adjustment to the individual resonance frequency e Automatic brake function
e Initial drive frequency adjustment function e Drive voltage adjustment with I’C IF setting

e Various drive pattern with I?C* IF setting (1.8V IF is available) e Low driving noise
e Low power consumption by highly effective drive (100degree drive)

Applications
e Linear Vibrator (Vibration and haptics) e Mobile Phone
¢ Portable Game ® Mobile equipment with haptics function
Specifications
Absolute Maximum Ratings at Vgg = 0V
Parameter Symbol Conditions Ratings Unit
Supply voltage range Vpp max -0.3t0 4.6 \
Input voltage Vil -0.3 to Vpp+0.3 \
V|2 *1 -0.3t05.8 \Y
Output voltage Vo -0.3to Vpp+0.3 \
H-bridge Drive current lo max 150 mA
Allowable power dissipation Pd max Ta=85°C *2 170 mW
Operating temperature range Ta -30to 85 °C
Storage temperature range Tstg -551t0 125 °C
Input or Output current ILlo *3 +20 mA

*1: Input voltage without diode connection to Vpp. (SDA, SCL)
*2: Grass epoxy (50mm x 40mm x 0.9mm?, FR-4)
*3: Per an 1/O buffer

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the Recommended Operating
Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect device reliability.

* I°C Bus is a trademark of Philips Corporation.
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Recommended Operating Conditions at Ta = -30 to 85°C, Vg§ = 0V

Parameter Symbol Conditions Ratings Unit
min typ max
Supply voltage range VbD 2.7 3.0 3.3
Input voltage range VINT 0 - VbD
*1: Input voltage without diode connection to Vpp. (SDA, SCL)
Electrical Characteristics
Parameter Symbol Conditions Applied pin Ratings Unit
min typ max
DC characteristics at Vgg = 0V, Vpp = 2.7 t0 3.3V, Ta = -30 to 85°C
High level input voltage VIt CMOS TEST 0.7Vpp - - \
Low level input voltage TR - - 0.2Vpp \
High level input voltage ViH2 CMOS EN 1.5 - - \"
Low level input voltage VL2 - - 0.36 \
High level input voltage VIH3 CMOS Schmitt RSTB, SDA 1.5 - - \"
Low level input voltage VL3 » SCL - - 0.36 \'
Low level output voltage VoL loL = 4mA SDA - - 0.4 \
Input leakage current IR Vi=Vpp. Vss RSTB, EN -10 - +10 uA
, SDA, SCL

Analog characteristics at Vgg = 0V, Vpp = 3V, Ta =25°C
H-bridge ON resistance Pch RonpP IF = 100mA - 25 - Q
H-bridge ON resistance Nch RONN Ig =100mA - 1.5 - Q
Adjustable resonance frequency | Fmo vs typ value -10 - +10 %
range

Package Dimensions
unit : mm (typ)
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Block Diagram
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Pin list
I/O (I: input, O: output, B: bi-direction, P: power supply, NC: not connected )
No Name 110 No Name 1/0 No Name /0
1A SDA B 1B EN | 1C RSTB |
2A Vpp P 2B ouT2 0 2C SCL I
3A TEST | 3B OUTH 0 3C GND P
Pin layout
GND | OUT1 | TEST| 3
SCL |OUT2| VDD | 2
RSTB| EN SDA | 1
C B A
< Bottom View >
I I | I
Pin description
I/O ( I: input, O: output, B: bi-direction, P: power supply, NC: not connected )
Signal name 1/0 Function Remarks
OuT1 (0] Motor drive pin H-bridge output
ouT2 (6] Motor drive pin H-bridge output
RSTB | Reset and standby control L: enable, H: disable
EN | Motor drive ON/OFF L: disable, H: enable
SCL I I’C I/F clock pin
SDA B I’C I/F data pin Open drain
TEST | TEST pin L: disable, H: enable (normally Low fix)
VbD P Power supply pin
Vgs P GND pin
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Timing chart
Motor drive timing

The Motor is driven by EN pin, and the driving time is controlled by keeping EN pin “H”. The High speed start UP
time, driving power and Brake time can be modified by I°C setting. The initial driving frequency must be set by I°C I/F
at the center of resonance frequency of the linear vibrators, when the initial driving frequency is inadequate. The
minimum width of EN signal must be larger than the cycle of initial driving frequency setting.

EN |
OouTH L || I R
OouT2 L I L |
High speed Driving Time(Driving power is )
Start UP Time adjusted by driving voltage) Brake Time
Stand-by Control

The Stand-by mode is controlled by RSTB pin. (RSTB="L" - Stand-by mode is ON.)
When the stand-by mode is “ON”, the register value is set to initial value. So, the register must be set again after the
stand-by mode is “OFF”. And, the “EN” signal and I2C command must wait over 200us after “RSTB” pin is set to “H”.

RSTB .
| (min)200us
30ms
EN |
Stand-by Driving off 12C | Driving on Brake Driving off | Stand-by
t t
Set registers again This period isn’'t need, if the brake is not used.
EN Control

The width of EN=High should be set at least 1 driving cycle.
ex) 0x02 RESOFRQ=0x0A (175Hz) = (min) 5.71ms

The width of EN=Low should be kept over 30ms, if the pre-driving period is over 30ms. On the other hand,
If the pre-driving period is less than 30ms, the minimum width of EN=Low is same as the pre-driving width.

(min)30ms
EN | |

(min) 1 driving cycle
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I’C Serial Interface

Writing format (Sequential Writing is possible)

After the start condition, slave address (7bit) and “L”(Write mode) are received , the flag “ACK=L" is replied. Next,
after the 8bit address is received, the flag “ACK=L" is replied. Next, after the 8bit write data is received, the flag
“ACK=L" is replied. Next, when the stop condition is received, the write data can be written in the specified address.
Moreover, it is possible to write data in the incremental address by the continuous input of the 8bit data confirming the
flag “ACK=L" after the every 8bit write data input.

| START | SLAVE ADDRESS ||_|AKC| ADDR(N) |AKC| ADDR(N) WRITE DATA |AKC| ADDR(N+1) WRITE DATA |Af| ADDR(N+2) WRITE DATA |AKC| STOP |

TS I T I I S

Reading format (Sequential Reading is possible)
After the dummy writing, the start condition, slave address (7bit) and “H”(Read mode) are received, the flag “ACK=L"
is replied. Next, the 8bit read data is output. After them, when the stop condition is not received, and the read condition

is continued, the read data of incremental address is output one by one. The read condition is end when the end
condition is received after the flag “ACK=H".

Dummy writing

| START | SLAVE ADDRESS | L |Aé:| ADDR(N) |AKC| START | SLAVE ADDRESS | H |Aé:| ADDR(N) READ DATA |A}?|

soo | [TTTTTTT [TTTTTTTI LITTTTTITITULLITTITITTIT]

“ | ADDR(N+1) READ DATA |A£| ADDR(N+2) READ DATA |AKC| ADDR(N+3) READ DATA |AKC| END |

SDA HEEEEEEEEEEEEEEEEE N EEEEE
SCL

Slave Address

The Slave Address is as follows.
Slave Address | 1001001
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AC Characteristics (IZC Serial Interface) at V§S§ = 0V, VDD = 2.7 to 3.3V, Ta = -30 to 85°C

Parameter Symbol Pin Min Typ Max Unit comment
SCL clock frequency fsoL SCL - - 400 kHz
" . SCL
START condition Hold time thp:sTA SDA 0.6 - - us
SCL clock Low width tLow SCL 1.3 - - us
SCL clock High width thigH SCL 0.6 - - us
RE-START condition ‘ SCL 0.6
. X - - us
Setup time SUSTA SDA
. SCL
SDA Hold time tHp;pAT SDA 0 - 0.9 us
. SCL .
SDA Setup time tsu:par SDA 0.2 - - us 1
. SCL
SDA, SCL Rise time tr - 0.3 us "
SDA
. SCL
SDA, SCL Fall time tf - 0.3 us *1
SDA
. ) SCL
STOP condition Setup time tsusste SDA 0.6 - - us
STOP to START SCL
. taur 1.3 - - us
BUS open time SDA

*1) Design Assurance (Shipment test none)
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AC Characteristic (Power On Reset) at V§§ =0V, VDD = 2.7 to 3.3V, Ta = -30 to 85°C

STOP
CONDITION

Parameter Symbol Min Typ Max Unit comment
Vpp Rise Up Time tvooup - - 100 ms -
VDD

“"tvDDUP

tBUF

START
CONDITION

No.A2053-6/7



LC898300XA

Application information 27-33V
1) Case-1: With standby-control

I 0.1uF
r —
Standby control v
= O [ RSTB DD
Enable control EN
o ——————»
Application OouT1 .
Processor ouT2
o 7 1 PLIscL
ICIF SDA
GND  TEST
Pull-UP - -

Note) When SDA&SCL signal voltages are different from Vpp, even if the RSTB pin is set to Low, the IO leak current flows.
ex) In case of Vpp=3.0V & SDA=SCL=1.8YV, the current consumption is about 100nA(typ).

2) Case-2: Without standby-control
Note) In case of VDp=3.0V, the current consumption is about 1.5SmA(typ).

2.7-3.3V

I 0.1uF
0 —
\Y
L[] RSTB DD
Enable control EN
Application OUTH .
Processor scL OouT2
ICIF ; SDA
PLI|'|.;UP GND  TEST
I I
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application or use of any product or circuit, and specifically disclaims any and all liability, including without limitation special, consequential or incidental
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performance may vary over time. All operating parameters, including “Typicals” must be validated for each customer application by customer’s technical
experts. SCILLC does not convey any license under its patent rights nor the rights of others. SCILLC products are not designed, intended, or authorized for use
as components in systems intended for surgical implant into the body, or other applications intended to support or sustain life, or for any other application in
which the failure of the SCILLC product could create a situation where personal injury or death may occur. Should Buyer purchase or use SCILLC products for
any such unintended or unauthorized application, Buyer shall indemnify and hold SCILLC and its officers, employees, subsidiaries, affiliates, and distributors
harmless against all claims, costs, damages, and expenses, and reasonable attorney fees arising out of, directly or indirectly, any claim of personal injury or
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part. SCILLC is an Equal Opportunity/Affirmative Action Employer. This literature is subject to all applicable copyright laws and is not for resale in any manner.
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