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1. General Description

NCB3051 is a multi-touch controller IC designed for 12C interface that supports
touch screen of 56 sensing channels 1/0 for one chip solution. Besides of one chip
solution, NCB3051 also provide cascade function for up to four chips. Therefore,
NCB3051 provides flexibility and selective functionality solution for the variety
touch screen size from 5”~10.1" for single chip up to 20” for four
Because of integrated powerful noise suppression circuit
sensing technic, micro-controller and combining signa

distribution
advanced

temperature range, noise rejection for LC oise, high
performance multi-touch tracking function ort . It can be
capable for any touch screen application
controller and friendly user interfaces.

1.1 Features

® Touch screen ®  Full programmable scan sequence
with Individual sensor channel

® No external component for

translator
® Sensor sense synchronized to LCM
® Sensors
B Works with PET and glass
o Sensors
B Works with Imm passive
styl US(notes)
® Signal Processing B Works with several general
W Advanced digital filtering using sensor patterns
hardware engine ® Support 12C interface up to 1 Mhz
B Built-in DSP for software ® Operating voltage
filtering B VDD:2.7~5.5V
B Auto self-calibration ® Power Consumption
B Auto drift compensation W Active @ 3.3V/100Hz: 30mA
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M Sleep : 15uA
® Temperature range: -40 ~ +85°C
Note: Support 3mm stylus and 1mm stylus further with

external booster.

1.2 Application

NCB3051 applies to wide screen size range of touch application. The typical
applications are list as followings:

Tablet pc

Ebook

Netbook

Notebook v

Portable instruments
Touch screen monitors

Gaming machines
POS devices
PC peripherals
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2 Pin Assignment and Descriptions

2.1 Pin Assignment

Pin configuration of 88 pin QFN is as below: \
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Figure 0-1 Package pin configuration (QFN88)
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2.2 Pin Descriptions

Pin listing table of 88 pin QFN is as below:
Table 2-1: Pin Listing of NCB3051

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from

Pin No. | Name Type | Descriptions

1 CLK

2 SO 1/0 Touch sensor channel

3 S1 1/0 Touch sensor channel

4 S2 1/0 Touch sensor channel

5 S3 1/0 Touch sensor channel

6 S4 1/0 Touch sensor channel

7 S5 1/0 Touch sensor channe

8 S6 1/0 Touch sensor channe

9 S7 1/0 Touch sensor channel

10 S8 1/0 Touch sensor ch

11 S9 1/0 Touch sen

12 S10 1/0

13 S11 1/0

14 S12 1/0

15 S13 I/0

16 S14 1/0

17 S15 1/0

18 S16 I/0

19 S17 ensor channel
Touch sensor channel

uch sensor channel

Touch sensor channel

Analog Power

Touch sensor channel

Touch sensor channel
26 Touch sensor channel
27 1/0 Touch sensor channel
28 1/0 Touch sensor channel
29 S26 1/0 Touch sensor channel
30 S27 1/0 Touch sensor channel
31 S28 1/0 Touch sensor channel
32 S29 1/0 Touch sensor channel
33 S30 1/0 Touch sensor channel
34 S31 1/0 Touch sensor channel
35 S32 1/0 Touch sensor channel
36 S33 1/0 Touch sensor channel

Nuvoton.
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37 S34 1/0 Touch sensor channel

38 S35 1/0 Touch sensor channel

39 nRST I Reset Low. Has internal pull-up resistor allowing
power-on reset by connecting a capacitor to GND

40 ICP_DAT | 1/O ICP(In Circuit Program) DATA

41 ICP_CK 1/0 ICP(In Circuit Program) CLK

42 S36 1/0 Touch sensor channel

43 S37 1/0 Touch sensor channel

44 S38 1/0 Touch sensor channel

45 S39 1/0 Touch sensor channel

46 S40 1/0 Touch sensor channel

47 S41 1/10 Touch sensor channel

48 VDDPST | P 10 Power supply

49 INT (0]

50 SCL oD

51 SDA oD

52 S42 1/0

53 S43 1/0

54 S44 1/0

55 S45 1/0

56 S46 1/0

57 S47 1/10

58 PD.10

59 PD.11

60

61

62

63

64 LDO output pin, connected with 4.7uF capacitor
Digital power
Ground

67 Touch sensor channel

68 1/0 Touch sensor channel

69 1/0 Touch sensor channel

70 S51 1/0 Touch sensor channel

71 S52 1/0 Touch sensor channel

72 S53 1/0 Touch sensor channel

73 SH4 1/0 Touch sensor channel

74 S55 1/0 Touch sensor channel

75 32V P Booster Pin, connected with 1uF capacitor

76 C3P P Booster Pin, connected with 1uF capacitor

77 C3N P Booster Pin, connected with 1uF capacitor

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from
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78 C2P P Booster Pin, connected with 1uF capacitor
79 C2N P Booster Pin, connected with 1uF capacitor
80 C1P P Booster Pin, connected with 1uF capacitor
81 CIN P Booster Pin, connected with 1uF capacitor
82 VDDBT P internal boost power supply
83 5V
84 VDD25 P LDO output pin, connected with 1uF capacitor
85 VREF P Common reference voltage pin
86 VDD18 P LDO output pin, connected with 1uF capacitor
87 BUSY ) Scan busy pin
88 TRIG 5
I Input only @) Output only, pu @
P Ground or power I/0 Input and-output

OD  Open drain output

S
S
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3 System Description

3.1 Architecture Overview

NCB3051 is composed of four main blocks that includes (1) Touch Sensor Interface
Blocks, (2) Noise Suppression Blocks, (3) Micro-controller and (4)
Figure3-1 is the architecture of NCB3051. And the function of t cks will be
described as following.

Touch Sensor Interface

TPM Channel Pre - ADC
(Sensor Channels) Tx/Rx Processing Array

Noise
Suppression
Blocks

Cascade
Control
Block

Host

Figure3-1 NCB3051 block diagram
(1) Touch Sensor Interface Blocks
The main function for the touch sensor interface controller is that use charge
distribution sensing to scan the touch panel by sending AC signals to Transmit (TX)
sensor and receive the signal from Receive (RX) sensor to detect the variation of

capacitor in touch sensor.
(2) Noise Suppression Blocks
The noise suppression blocks have built-in more hardware filtering, switching circuit

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from
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and DSP to avoid noise. The noise will be suppressed before it impacts measurement
accuracy and get the higher signal-to-noise ratio (SNR).

(3) Micro-controller

The complex sensor image data generated by sensor interface blocks is processed by
the algorithm that implemented by firmware. The powerful MCU is needed to execute
the complex algorithm faster and detect the touch reliably.

(4) Host interface

The host interface in NCB3051 is 12C slave interface. 51 C bus to
communicate with host. When the point data is ready, 1 will “INT”
signal to indicate Host. Host can get data through the inter

3.2 Operation Mode

NCB3051 operates the following three mo e will be configured by host

through 12C interface.
® Active mode: NCB3051 scans t

nel at full rate to detect the touch in this

cans the panel at 20Hz to determine
is detected, NCB3051 shall return to the
the touch information quickly.

ake up by INT or nRST signals.

3.

The interface to host consist the following signals:

® |2C slave interface

® Interrupt(INT) from NCB3051 to Host

The details of the 12C slave address are described in section. The interrupt (INT)
signal is used for NCB3051 to inform the host when the point data is ready for the
host to receive.

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from
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3.3.1 12C Slave Interface

NCB3051 supports 12C slave interface with provide two wires, serial data (SDA) and
serial clock (SCL), to carry information transfers at up to 1000 kbit/s(Fast mode plus).
Data is transferred synchronously to SCL on the SDA line on a byte-by-byte basis.
Each data byte is 8 bits long. Each transaction begins with a S and can be
terminated by a STOP (P). Please refer the following section e de

3.3.1.1 Slave Address transfer

ss. The slave address is
spond by retuning an
en the slave address is

The first byte of data transferred by the host is the
7 bits long followed by a R/W bit. NC
acknowledge bit by pulling the SD
matching.

3.3.1.2 Data Tr

is in the direction specified by the R/W bit
te is followed by an acknowledge bit on the 9™

ill release the SDA line and get into standby for next

OO
AVANAVAATAVAVEAY

SCLi_\_

i's 7-BitAddress || RAW || A l Byte 1 A Byte 2~(N-1)

,,,,,,,,,,,,,,,,,,,,,

S: START
R/W: Read(high), Write(low) SCL line held low until slave ready to
A: Acknowledge(low) receive or send data

P: STOP
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wss !

S\ AVANIAl
| 1 2\ 7\l
i I : |
s 7-Bit Address | i l Byte 1 Al Byte2~(N-1) || A
[ ! b ! .
S: START
A: Acknowledge(low) receive or send data
P: STOP

R/W: Read(high), Write(low) SCL line held low until slave ready to
Figure3-2 12C waveform\
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4 Electrical Characteristic

4.1 Absolute Maximum Ratings

Table4-1 absolute maximum ratings

Parameter Symbol Value Unit
Power supply voltage 1 (notes1) DVDD -0.3~+55 V
Power supply voltage 2 (notes1) VDDA -0.3 ~ +5. V
1/0 supply voltage (notesi.2) Vio -0.3~10 3
Operating temperature (notest) Top -40 ~.+85 T
Storage temperature (notest) Tstr -55 C

Notes

1. If used beyond the absolute maximum r 0 ay be permanently
damaged. It is strongly recommended that d within the electrical
characteristics in normal operatio the condition not within the
electrical characteristics, it may af ility of the device.

4.2 DC

Table4-2 DC ele

aracteristic

Parameter Specification Test
TYP | MAX. | UNI Conditions
: T
- 55 \/
VDDA 2.7 - 55 \Y/
2
Power Ground GND -0.3 - - \Y
Operating Current Inormal - 30 - mA | DVDD=
(Normal operation VDD5=3.3V
mode) Top=25T
Report
rate@100Hz
Operating current Isieep - 15u - DVDD=
(Sleep Mode) A VDDA=3.3V
Top=25TC
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Input low voltage, Vi -0.5 - 0.2DVD | V

GPIO D

Input high voltage, Vi 0.4DV - DVDD+ | V

GPIO DD 0.5

Low Voltage Reset VI VR 1.7 2.0 2.3 V

Source Current Isr 4 6 8 mA | DVDD=2.7V
VS:2.2V

Sink Current Isk 7 10 13 mA | DVDD=2.7V
Vs=0.45V

4.3 AC Electrical Charac tic

4.3.1 12C Dynamic Characteris
Figure4-1 is the waveform of 12C fast mo&

- et / > et
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Sl LRSS [ ety e R T
SCL =t ow MebagyH ':}I':; I'f: ':j.

et Koo

Sr P s

ig }-1 12C Waveform

ic of 12C fast mode plus
, GND=0V, Top=25

Symbol Specification
MIN. TYP. MAX. UNIT
fscL 0 - 1000 kHz
Low period of the SCL tLow 0.5 - - us
clock
High period of the SCL tHicH 0.26 - - us
clock
Set up time for a repeated tsu_sTA 0.26 - - us
START condition
Hold time for a repeated thp sTA 0.26 - - us
START condition.
After this period, the first

The above information is the exclusive intellectual property of Nuvoton Technology and shall not be disclosed, distributed or reproduced without permission from
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clock pulse is generated
Data set up time tsu pAT 50 - - ns
Data hold time tHD DAT 0 - - us
Signal falling time of SDA te - 120 ns
and SCL
Signal rising time of SDA ty 120 ns
and SCL
Data set up time tsu pDAT 100 ns
Data hold time tup DAT 0 9 us
Set up time for STOP tsu_sTo 0.26 us
condition
Bus free time between a tsur 0.5 us
STOP and START
condition
Capacitive load for each bus Co 50 pF
line

&
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5 Package Dimension
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Dimension in mm Uimension in inch
Symbol FURTROM | WAX | MR | NOM | WX
L | 080 | 085 | 080 | 0031 | 0033 | 0038
47 | 000 | ooz | o005 [ 0000 [ 000l | 0002
47 | 08D | 065 | 070 || 0024 | 0076 | 0.028
4% 0,20 REF 0,008 REF
b 015 [ o020 Joos [ 0.006 | poos [ 0010
3 1000 BSC 0.394 B5C
01/E1 9.75 BSC {.384 BSC
E 0.40 BSC 0.016 BSC
L [ o30 [ 040 [o50 [ ootz ] ooe [ ooz
] o | —— 1 14 i -—— 14
8 [ooms| —— | — | opo3 | — | —
K oo | —— | —looma | — | —-
aaa 0.10 0.004
bbb 0.07 0.003
Expozed Fad Size s o0 0.004
D2/E2 {mm) |  D2/E2 (inch) i 0.05 0.002
MIN | MOM | BMAX | MIN | MOM | MAX P 0.08 0.003
415 | 430(4.45 0.163]0.169|0.175 fit 0.10 0,004

A\
Q)
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energy

dynamic, bra

ol instruments, airplane or spaceship instruments, the control or operation of

of safety devices, and other applications intended to support or sustain life.

or safety systems designed for vehicular use, traffic signal instruments, all types

All Insecure Usage shall be made at customer’s risk, and in the event that third parties lay claims

to Nuvoton as a result of customer’s Insecure Usage, customer shall indemnify the damages and

liabilities thus incurred by Nuvoton.
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