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Features

® 400 kHz 12C Bus Compatible

® 2.3V to5.5YV Operation

® Low Stand-by Current

® 5V Tolerant I/0s

@® 16 I/0 Pins that Default to Inputs at Power-up
® High Drive Capability

® Individual I/0 Configuration
@ Polarity Inversion Register

@® Active Low Interrupt Output
@ Internal Power-on Reset

@® No Glitch on Power-up

@ Noise Filter on SDA/SCL Inputs
@® Cascadable up to 8 Devices

® Industrial Temperature Range

@® 24-lead SOIC and TSSOP, and 24-pad TQFN (4 x 4 mm)

Packages

® These Devices are Pb-Free, Halogen Free/BFR Free and are

RoHS Compliant

Applications

® White Goods (dishwashers, washing machines)
® Handheld Devices (cell phones, PDAs, digital cameras)

@® Data Communications (routers, hubs and servers)
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Description

The CAT9555 is a CMOS device that provides 16-bit parallel input/output port expansion for I°C
and SMBus compatible applications. These I/0O expanders provide a simple solution in
applications where additional 1/Os are needed: sensors, power switches, LEDs, pushbuttons, and
fans.

The CAT9555 consists of two 8-bit Configuration ports (input or output), Input, Output and
Polarity inversion registers, and an I°C/SMBus/compatible serial interface.

Any of the sixteen I/Os can be configured as an input or output by writing to the configuration
register.

The system master can invert the CAT9555 input data by writing to the active-high polarity
inversion register. The CAT9555 features an active low interrupt output which indicates to the
system master that an input state has changed.

The three address input pins provide the device’ s extended addressing capability and allow up
to eight devices to share the same bus. The fixed part of the I°C slave address is the same as the
CAT9554, allowing up to eight of these devices in any combination to be connected on the same
bus.

A0 > I/O1.0
A1 . /O4.1
1o
A2 —L] > INPUT/ |;01'2
OUTPUT 13
WRITE pulse | PORTS /O1.4
READ pulse. V015
> IOy o
I2C/SMBUS : V017
CONTROL /O,
SCL INPUT > /0g.1
FILTER ,
SDA > INPUT/ :jg"-g
| OUTPUT 0.3
E WRITE pulse | PORTS
L > V
= READ pul INT
v POWER-ON | _, =5
cc RESET ’
Vss
= LP FILTER INT

Mote: All I/Os are setto inputs at RESET.
Figure 2. Block Diagram
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Table 1. PIN DESCRIPTION

SOIC / TSSOP TQFN Pin Name Function

1 22 INT Interrupt Output (open drain)

2 23 Al Address Input 1

3 24 A2 Address Input 2

4-11 1-8 1/0g0 - /007 I/O Port 0.0 to 1/O Port 0.7
12 9 Vgs Ground
13-20 10-17 /010 - /047 I/O Port 1.0 to 1/O Port 1.7

21 18 AD Address Input 0

22 19 SCL Serial Clock

23 20 SDA Serial Data

24 21 Veo Power Supply

Table 2. ABSOLUTE MAXIMUM RATINGS
Parameters Ratings Units

Ve with Respect to Ground -0.5t0 +6.5 \%
Voltage on Any Pin with Respect to Ground -0.5t0 +5.5 V
DC Current on 1/04 g to /04 7, 1/Ogg to I/Og.7 +50 mA
DC Input Current +20 mA
Ve Supply Current 160 mA
Vss Supply Current 200 mA
Package Power Dissipation Capability (Ta = 25°C) 1.0 w
Junction Temperature +150 °C
Storage Temperature -65to +150 °C

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.

Table 3. RELIABILITY CHARACTERISTICS

Symbol Parameter Reference Test Method Min Units
Vzap (Note 1) | ESD Susceptibility JEDEC Standard JESD 22 2000 V
I.tH (Note 1) Latch-up JEDEC JESD78A 100 mA

1. This parameter is tested initially and after a design or process change that affects the parameter.
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Table 4. D.C. OPERATING CHARACTERISTICS (Vg = 23V 10 55 V: Vg = 0V: Ta = ~40°C to +85°C, unless otherwise specified.)

Symbol Parameter Conditions Min Typ Max | Unit |
SUPPLIES
Vee Supply voltage 2.3 - 5.5 vV
lee Supply current Operating mode; Vo =5.5V,; - 135 200 uA
no load; fgg| = 100 kHz
Istbl Standby current Standby mode; Vg = 5.5 V; no load; - 1.1 1.5 mA
V| =Vssg; fggL = 0 kHz I/O = inputs
lstbh Standby current Standby mode; Vg = 5.5 V; no load; - 0.75 1 uA
Vi =Vee: fsel = 0 kHz; /O = inputs
Veor Power-on reset voltage No load; V| = Vg or Vssg - 1.5 1.65 V
SCL, SDA, INT
V) (Note 2) | Low level input voltage -0.5 - 0.3 xVeg A
V4 (Note 2) High level input voltage 0.7 x Voo - 5.5
loL Low level output current VoL=0.4V 3 - - mA
I Leakage current Vi=Vee =Vss -1 - +1 A
C) (Note 3) Input capacitance V) =Vsgsg - - 6 pF
Co (Note 3) Output capacitance Vo=Vss - - 8 pF
AD, A1,A2
V) (Note 2) Low level input voltage -0.5 - 0.3 xVeg
V4 (Note 2) High level input voltage 0.7 x Voo - 5.5 V
I Input leakage current -1 - 1 A
I/Os
ViL Low level input voltage -05 - 0.3 xVco
VK High level input voltage 0.7 x Voo - 5.5 \%
loL Low level output current VoL =05V, 8 8to 20 - mA
Voo =23V t05.5 V (Note 4)
VoL =0.7 V; 10 10 to 24 -
Vee =23V to 5.5 V (Note 4)
VoH High level output voltage log = -8 mA; Ve = 2.3 V (Note 5) 1.8 - - vV
lon = -10 mA; Ve = 2.3 V (Note 5) 1.7 - -
lon = -8 mA; Vg = 3.0 V (Note 5) 26 - -
lon = =10 mA; Ve = 3.0 V (Note 5) 25 - -
lon = -8 MA; Vee = 4.75 V (Note 5) 4.1 - -
lon = =10 mA; Vog = 4.75 V (Note 5) 4.0 - -
liH Input leakage current Ve =36V Vi=Vee - - 1 uA
i Input leakage current Vee =55V V,=Vsg - - -100 uA
Ci (Note 3) Input capacitance - - 5 pF
Co (Note 3) Output capacitance - - 8 pF
2. V) min and V| max are reference values only and are not tested.
3. This parameter is characterized initially and after a design or process change that affects the parameter. Not 100% tested.
4. Each |/Os must be externally limited to a maximum of 25 mA and each octal (//Og g to 1/Og 7 and /Oy g to /O, 7) must be limited to a maximum
current of 100 mA for a device total of 200 mA.
5. The total current sourced by all |/Os must be limited to 160 mA.
WWW.SZTDBDT.COM
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Table 5. A.C. CHARACTERISTICS (Vcc =2.3Vto 5.5V, Ty = -40°C to +85°C, unless otherwise specified) (Note 6)

Standard 12C Fast BC

Symbol Parameter Min Max Min Max Units
FscL Clock Frequency 100 400 kHz
tHo-sTA START Condition Hold Time 4 0.6 us
tLow Low Period of SCL Clock 4.7 1.3 us
tHigH High Period of SCL Clock 4 0.6 us
tsu-sTa START Condition Setup Time 4.7 0.6 us
tHD-DAT Data In Hold Time 0 0 us
tsu:paT Data In Setup Time 250 100 ns
tg (Note 7) SDA and SCL Rise Time 1000 300 ns
te (Note 7) SDA and SCL Fall Time 300 300 ns
tsussTO STOP Condition Setup Time 4 0.6 us
tgue (Note 7) Bus Free Time Between STOP and START 4.7 1.3 us
tan SCL Low to Data Out Valid 35 0.9 us
toH Data Out Hold Time 100 50 ns
T; (Note 7) Noise Pulse Filtered at SCL and SDA Inputs 100 100 ns

PORT TIMING
tey Output Data Valid 200 ns
tps Input Data Setup Time 100 ns
tey Input Data Hold Time 1 us
INTERRUPT TIMING

tv Interrupt Valid 4 us
tin Interrupt Reset 4 us

6. Test conditions according to “AC Test Conditions” table.
7. This parameter is characterized initially and after a design or process change that affects the parameter. Not 100% tested.

Table 6. A.C. TEST CONDITIONS

Input Rise and Fall time <10 ns

CMOS Input Voltages 0.2Vepto 0.8 Ve

CMOS Input Reference Voltages 0.3V to 0.7 Ve

Output Reference \oltages 0.5 Vg

Qutput Load: SDA, INT Current Source: g, =3 mA; C_ = 100 pF
Output Load: I/Os Current Source: g /loyg = 10 mA; G = 50 pF

tr —| |- ftHIGH —= | —| | 1g

1] st % L s y

| fe— | rﬂq I L
SCL | | | | | | | o |
tsu:sTA s | tHp:DAT | |
| : f— I tHp:sTA _‘} - |e—tsupar - I"“— tsu:sTO
soan N |/ X /A N
— — e 1
e—] tan f—> toy I teur |

Figure 3. I12C Serial Interface Timing
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INT: Interrupt Output

The open—drain interrupt output is activated when one of Since there are two 8-bit ports that are read independently,
the port pins configured as an input changes state (differs the interrupt caused by Port 0 will not be cleared by a read
from the corresponding input port register bit state). The of Port 1, or vice versa.
interrupt is deactivated when the input returns to its previous Changing an I/O from an output to an input may cause a
state or the input port register is read. false interrupt if the state of the pin does not match the

contents of the input port register.

Data from
Shift Register Configuration Output Port
Register Register Data
Data from

Shift Register D Q Vee
: el
Write
Configuration Ck Q F g 100 kQ
Pulse D Q Dc
FF

Write Pulse Ck Q

Output Port —
Register € Q2
—

D /O Pin

Input Port
Register Vss

\
D Q )) ) Input Port
LATCH v Register Data
\j :
Read Pulse Ck Q ) To INT

Data from Polarity

Shift Register b Q Register Data
Write FF
Polarity Ck a
Register
Polarity

Inversion Register

Figure 6. Simplified Schematic of |/Os
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FUNCTIONAL DESCRIPTION

The CAT9555 general purpose input/output (GPIO)
peripheral provides up to sixteen 1/O ports, controlled
through an I2C compatible serial interface.

The CAT9555 supports the 12C Bus data transmission
protocol. This Inter—Integrated Circuit Bus protocol defines
any device that sends data to the bus to be a transmitter and
any device receiving data to be a receiver. The transfer is
controlled by the Master device which generates the serial
clock and all START and STOP conditions for bus access.
The CAT9555 operates as a Slave device. Both the Master
device and Slave device can operate as either transmitter or
receiver, but the Master device controls which mode is
activated.

12C Bus Protocol

The features of the I2C bus protocol are defined as follows:

1. Data transfer may be initiated only when the bus is
not busy.

2. During a data transfer, the data line must remain
stable whenever the clock line is high. Any
changes in the data line while the clock line is high
will be interpreted as a START or STOP condition

START and STOP Conditions

The START Condition precedes all commands to the
device, and is defined as a HIGH to LOW transition of SDA
when SCL is HIGH. The CAT9555 monitors the SDA and
SCL lines and will not respond until this condition is met.

A LOW to HIGH transition of SDA when SCL is HIGH
determines the STOP condition. All operations must end
with a STOP condition.

Device Addressing

After the bus Master sends a START condition, a slave
address byte is required to enable the CAT9555 for a read or
write operation. The four most significant bits of the slave
address are fixed as binary 0100 (Figure 8). The CAT9555
uses the next three bits as address bits.

The address bits A2, A1 and A0 are used to select which
device is accessed from maximum eight devices on the same
bus. These bits must compare to their hardwired input pins.
The 8th bit following the 7-bit slave address is the R/W bit
that specifies whether a read or write operation is to be
performed. When this bit is set to “1”, a read operation is
initiated, and when set to “0”, a write operation is selected.

Following the START condition and the slave address byte,

(Figure 7). X :
the CAT9555 monitors the bus and responds with an
acknowledge (on the SDA line) when its address matches the
transmitted slave address. The CAT9555 then performs a read
or a write operation depending on the state of the R/W bit.
scL } \ X / :
| |
| |
SDA \ / \ A
| |
START CONDITION STOP CONDITION
Figure 7. START/STOP Condition
SLAVE ADDRESS
r Al
I 0 [ 1 ‘ 0 | 0 A2‘A1|AO‘RNV|
J
FIXED PROGRAMMABLE
HARDWARE SELECTABLE
Figure 8. CAT9555 Slave Address
Acknowledge

After a successful data transfer, each receiving device is
required to generate an acknowledge. The acknowledging
device pulls down the SDA line during the ninth clock cycle,
signaling that it received the 8 bits of data. The SDA line
remains stable LOW during the HIGH period of the
acknowledge related clock pulse (Figure 9).

The CAT9555 responds with an acknowledge after
receiving a START condition and its slave address. If the
device has been selected along with a write operation, it
responds with an acknowledge after receiving each data byte.

When the CAT9555 begins a READ mode it transmits 8
bits of data, releases the SDA line, and monitors the line for
an acknowledge. Once it receives this acknowledge, the
CAT9555 will continue to transmit data. If no acknowledge
is sent by the Master, the device terminates data transmission
and waits for a STOP condition. The master must then issue
a stop condition to return the CAT9555 to the standby power
mode and place the device in a known state.
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Registers and Bus Transactions Table 7. REGISTER COMMAND BYTE
The CAT9555 internal registers and their address and e T e
function are shown in Table 7. e -
The command byte is the first byte to follow the device Oh Input Port 0
address byte during a write/read bus transaction. The 1h Input Port 1
r::g!stcr cgmmand !Jytc acts as a pointer to determine which == Output Port 0
register will be written or read.
The input port register is a read only port. It reflects the il Output Part 1
incoming logic levels of the I/O pins, regardless of whether 4h Polarity Inversion Port 0
the pin is defined as an input or an output by the configuration 5h Polarity Inversion Port 1
register. Writes to the input port register are ignored. —
6h Configuration Port 0
7h Configuration Port 1
Table 8. REGISTERS 0 AND 1 — INPUT PORT REGISTERS
bit lo.7 los los lo.a lo.s lo.2 lo.1 lo.o
default X X X X X X X X
bit l17 l1.6 lis l1.4 l13 l2 l1.4 lio
default X X X X X X X X
Table 9. REGISTERS 2 AND 3 — OUTPUT PORT REGISTERS
bit Oo.7 Qo Oos Op.4 Oos Oo.2 Oo.1 Qoo
default 1 1 1 1 1 1 1 1
bit O1.7 Ois O1s 014 O13 O1.2 01,4 010
default 1 1 1 1 1 1 1 1
Table 10. REGISTERS 4 AND 5 - POLARITY INVERSION REGISTERS
bit No.7 No.s No.s No.4 No.a No.2 No.1 No.o
default 0 0 0 0 0 0 0 0
bit N1z Nie Nis Ni4 Ni3 Ni.2 N1 Ni.o
default 0 0 0 0 0 0 0 0

Table 11. REGISTERS 6 AND 7 — CONFIGURATION REGISTERS

bit Co.7 Cos Cos Co.s Coa Coz Co.1 Coo
default 1 1 1 1 1 1 1 1

bit Ciz Cis Cis Cia Cia Ciz Cia Cio
default 1 1 1 1 1 1 1 1

BUS RELEASE DELAY (TRANSMITTER) —» |=— —»=| < BUS RELEASE DELAY (RECEIVER)

SCL FROM ; . |1 —\ |
MASTER : :
! c
DATA QUTPUT  \ / X (
FROM TRANSMITTER B, x

"
1]

N

DATA OUTPUT E SE | F
FROM RECEIVER
—»| la— ACKSETUP (=tgy.par)
el ACK DELAY (Stpp) —»f e
Figure 9. Acknowledge Timing
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Registers and Bus Transactions
The CAT9555 internal registers and their address

Table 7. REGISTER COMMAND BYTE

and

function are shown in Table 7. Feciasin fl1an) Fingjms
The command byte is the first byte to follow the device Oh Input Port 0
address byte during a write/read bus transaction. The 1ih Input Port 1
rcglhstcr cqmmand pytc acts as a pointer to determine which oh Output Port 0
register will be written or read.
The input port register is a read only port. It reflects the M Output Part 1
incoming logic levels of the 1/O pins, regardless of whether 4h Polarity Inversion Port 0
the Pin is dcfined asan linput or an outputhy fmf configuration 5h Polarity Inversion Port 1
register. Writes to the input port register are ignored. - -
6h Configuration Port 0
7h Configuration Port 1
Table 8. REGISTERS 0 AND 1 - INPUT PORT REGISTERS
bit loz lo.6 los lo.a loa lo.2 lo.1 loo
default X X X X X X X X
bit l1.7 lis l1.5 4 l1.3 lh2 l1.14 lhio
default X X X X X X X X
Table 9. REGISTERS 2 AND 3 - OUTPUT PORT REGISTERS
bit Oo.7 Oo.6 Oos Oo.a Oo.3 Oo.2 Op.1 Oo.0
default 1 1 1 1 1 1 1 1
bit 017 O16 O15 O1.4 O13 O1.2 011 O10
default 1 1 1 1 1 1 1 1
Table 10. REGISTERS 4 AND 5 - POLARITY INVERSION REGISTERS
bit No.7 Nos No.s No.4 No.a No.2 No.1 No.o
default 0 0 0 0 0 0 0 0
bit Ni.7 N1ig Ni.s N14 Ni.3 N1z N1.1 N1
default 0 0 0 0 0 0 0 0
Table 11. REGISTERS 6 AND 7 — CONFIGURATION REGISTERS
bit Coz Cos Cos Co.4 Co.a Co.2 Co.1 Co.o
default 1 1 1 1 1 1 1 1
bit Ci7 Cis Cis Cia Cira Ci2 C1.1 Cio
default 1 1 1 1 1 1 1 1
BUS RELEASE DELAY (TRANSMITTER) —»| |=— —»| < BUS RELEASE DELAY (RECEIVER)
' | ] ||
SCLFROM
wrster o \__/ 1\ /-g m
! | ] I |
5 L L1 |
DATA OUTPUT A !
From ThausMTTER N/ X 7; E, A I 1| |
I L 1 I |
DATA OUTPUT ' ‘5E | F
FROM RECEIVER I
—-"E !'-— ACK SETUP (2 tBU'DAT:.
START .
ACK DELAY (Stap) —» e
Figure 9. Acknowledge Timing
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The output port register sets the outgoing logic levels of
the I/O ports, defined as outputs by the configuration
register. Bit values in this register have no effect on 1/O pins
defined as inputs. Reads from the output port register reflect
the value that is in the flip-flop controlling the output, not the
actual I/O pin value.

The polarity inversion register allows the user to invert the
polarity of the input port register data. If a bit in this register
is set (“17) the corresponding input port data is inverted. If
a bit in the polarity inversion register is cleared (“07), the
original input port polarity is retained.

The configuration register sets the directions of the ports.
Set the bit in the configuration register to enable the
corresponding port pin as an input with a high impedance
output driver. If a bit in this register is cleared, the
corresponding port pin is enabled as an output. At power-up,
the I/Os are configured as inputs with a weak pull-up resistor
to Ve

123 456 7 8 9

Writing to the Port Registers

Data is transmitted to the CAT9555 registers using the
write mode shown in Figure 10 and Figure 11.

The CATI555 registers are configured to operate at four
register pairs: Input Ports, Output Ports, Polarity Inversion
Ports and Configuration Ports. After sending data to one
register, the next data byte will be sent to the other register
in the pair. For example, if the first byte of data is sent to the
Configuration Port 1 (register 7), the next byte will be stored
in the Configuration Port 0 (register 6). Each 8-bit register
may be updated independently of the other registers.

Reading the Port Registers

The CAT9555 registers are read according to the timing
diagrams shown in Figure 12 and Figure 13. Data from the
register, defined by the command byte, will be sent serially
on the SDA line. Data is clocked into the register on the
failing edge of the acknowledge clock pulse. After the first
byte is read, additional data bytes may be read, but the
second read will reflect the data from the other register in the
pair. For example, if the first read is data from Input Port 0,
the next read data will be from Input Port 1. The transfer is
stopped when the master will not acknowledge the data byte
received and issue the STOP condition.

SCL XN I
slave address I command byte I data to port 0 I data to port 1 |
- * |y > \ - |
spa [S[o] 1[0 oJaaaro[ o[A[ 070 070 0 0 1 0[Alo7 | DATA0 _ Do[A17 | [DATAI . TolAl7]
B ! | | ]
start condition | acknowledge | acknowledge | acknowledge sto
RW | from slavgg |from slaveg | from slaveg | conrpjilion
WRITE TO PORT | | n

DATA OUT FROM PORT 0

.

DATA OUT FROM PORT 1

S N Y I B

Figure 10. Write to Output Port Register

1 2 3 4 56 7 8 9 1
SCL

|
slave address command byte

2 3 45 6 7 8 9

tov
DATAVALID|*
toy —| =
1 23456 78912345
L

|
data to conﬁLguraﬁon 0 | data to configuration 1

SDAs 3 I f 3

Ny T

1 )\l
(s [o T e el ol Ao o, oo o v o]l | ofidp | Toalue gk | solae
st A et st

Figure 11. Write to Configuration Register
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Power-On Reset Operation

When the power supply is applied to Ve pin, an internal power-on reset pulse holds the CAT9555 in a reset state until Ve
reaches VpgR level. At this point, the reset condition is released and the internal state machine and the CAT9555 registers are
initialized to their default state.

data from lower

acknowledge acknowledge acknowledge or upper byte
slave address from slave from slave slave address  from slave of register ?::ok;on\.:éesrilgre
r 8 y r - y r 8 N
(STl Pl o] i &7 [Tl ool [Tl T e oo 9y
RW at this moment master-transmitter | R/W first byte
becomes master-receiver and

slave-receiver becomes

slave-transmitter data from upper
or lower byte of g acknowledge
regliter from master
NQOTE: Transfer can be stopped at any time by a STOP condition. / [ T T T T T 1 o
*eoMSB .~ DATA gSBNﬁIPl
—— last byte —

Figure 12. Read from Register

1234567829

[
. L
|

INT |} =
ty —— = tig

NOTE: Transfer of data can be stopped at any moment by a STOP condition. When this occurs, data present at the latest acknowledge
phase is valid (output mode). It is assumed that the command byte has previously been set to 00 (read input port register).

sCL
[ 10.x | 11.%x | 10.x | 11.%
SDA Ir T T - T T \ II T L I - LI T \ Ir T T -I& 1 T T \ I” T 1 Ll - L ‘
|S[oft]ojojagatjaof 1]A] |  DATAQo, , |A] | DATA10, ., |A] | DATA03 , , [A] | | DATA12 . [1]|P]
“UACKNOWLEDGE  “LACKNOWLEDGE  ““ACKNOWLEDGE "\ ACKNOWLEDGE
RW | FROM SLAVE | FROM MASTER | FROM MASTER | FROM MASTER
T | e OV
READ FROM PORT 0 n! | A :
DATAINTO PORT 0 DATA00| DATA 01 | DATAO2 | | DATA 03 |
X X X X .
READ FROM I ' -l ! 4L
PORT 1 | | A h | T e
DATA INTO PORT 1| | DATA 10 | DATA 11 | | DATA 12
I r X I X
l | |
|
|

Figure 13. Read Input Port Register
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Order information
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Order Number Package Package Quantity On The park
CAT9555YI-T2-TUDI TSSOP24 Tape,Reel,2500 CAT9555YI-T2
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Package TSSOP24
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— | | T
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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