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XBLW DS1302

Trickle-Charge Timekeeping Chip

The DS1302 trickle-charge timekeeping chip contains a real-time clock/calendar and 3 1bytes of static RAM.
It communicates with a microprocessor via a simple serial interface.The real-time clock/calendar provides
seconds, minutes, hours, day, date, month, and year information.The end of the month date is
automatically adjusted for months with fewer than 31 days, including corrections for leap year. The clock
operates in either the 24-hour or 12-hour format with an AM/PM indicator.

Interfacing the DS1302 with a microprocessor is simplified by using synchronous serial communication. Only

three wires are required to communicate with the clock/RAM: CE,I/O (data line), and SCLK (serial clock). Data

can be transferred to and from the clock/RAM 1 byte at a time or in a burst of up to 31 bytes. The DS1302 is

designed to operate on very low power and retain data and clock information on less than 10pW.

Feature
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Real-Time Clock Counts Seconds, Minutes,

Hours, Date of the Month, Month,

Day of the Week, and Year with Leap-Year
Compensation Valid Up to 2100

31 x 8 Battery-Backed General-Purpose RAM

Serial I/O for Minimum Pin Count

2.0V to 5.5V Full Operation

Uses Less than 1uA at 2.0V

Single-Byte or Multiple-Byte (Burst Mode)

Data Transfer for Read or Write of Clock or RAM Data
Simple 3-Wire Interface

TTL-Compatible (VCC = 5V)

Optional Industrial Temperature Range: -40°C to +85°C

Applications
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Multi-tariff electricity meter
IC card water meter

IC card gas meter

Fax machine

Portable instrument

Mobile phone, Perpetual clock

Ordering Information

@

DIP-8

2

SOP-8

Product Model Package Type Marking

Packing

Packing Qty

XBLW DS1302N DIP-8 DS1302N

Tube

1000Pcs /Box

XBLW DS1302DTR SOP-8 DS1302

Tape

2500Pcs /Reel
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Pin Configurations

DIP-8/SOP-8

(Top View)
Vcez | 1 O 8 | Vcci
X1 2 7 | SCLK
X2 |3 6| I/0
GND | 4 9| CE
Pin Description
NO. | NAME FUNCTION

Primary Power-Supply Pin in Dual Supply Configuration. Vcci is connected to a backup
source to maintain the time and date in the absence of primary power. The

1 Veez DS1302operates from the larger of Vcci or Vecz. When Vee is greater than Vea + 0.2V,
Veez powers the DS1302. When Vee is less than Vecy, Vear powers the DS1302.
2 X1 Connections for Standard 32.768kHz Quartz Crystal. The internal oscillator is
designed for operation with a crystal having a specified load capacitance of 6pF. The
DS1302 can also be driven by an external 32.768kHz oscillator. In this configuration,
3 X2 the X1 pin is connected to the external oscillator signal and the X2 pin is floated.

4 GND | Ground

Input. CE signal must be asserted high during a read or a write. This pin has an
5 CE internal 40k< (typ) pulldown resistor to ground. Note: Previous data sheet revisions
referred to CE as RST. The functionality of the pin has not changed.

Input/Push-Pull Output. The I/O pin is the bidirectional data pin for the 3-wire

6 I/0O interface. This pin has an internal 40kQ (typ) pulldown resistor to ground.

Input. SCLK is used to synchronize data movement on the serial interface. This pin has
7 SCLK | an internal 40kQ (typ) pulldown resistor to ground.

Low-Power Operation in Single Supply and Battery-Operated Systems and Low-
Power Battery Backup. In systems using the trickle charger, the rechargeable
energy source is connected to this pin. UL recognized to ensure against reverse
charging current when used with a lithium battery.

8 Vet
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Typical Operating Circuit

Vee i
X1 X2
CE VCCZ — VCC
CPU
|, DS1302
SCLK Vees
GND v
Block Diagram
X2 X1
Ve 4 —W—s
Vcc1 h POWER <|
o CONTROL j
CE G =G
‘% 1Hz
= REAL TIME
0o ¢ INPUT SHIFT COMMAND AND le CLOCK
N REGISTERS CONTROL LOGIC
31 X 8 RAM
_J}
Figure 1. Block Diagram
Absolute Maximum Ratings
Parameter Symbol Value Unit
Voltage Rangeon Any Pin Relative to Ground Veei, Veaz 0.5~ +7.0 \Y
Operating Temperature Range Toper -40 ~ +85 °C
Storage Temperature Range Ts -55 ~ 125 °C
SolderingTemperature(leads, 10seconds) TH 260 °C

Stresses beyond those listed under “Absolute Maximum Ratings™ may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated in the operational sections of the

specifications is not implied. Exposure to the absolute maximum rating conditions for extended periods may affect device reliability.
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Recommended Dc Operating Conditions
(TA=0°C to +70°C or TA=-40°C to +85°C.)(Note 1)

Value
Parameter Symbol Conditions .
Min. Typ. Max. Unit
Veci
Supply Voltage Vcci,Vea Voo (Notes 2,10) 2.0 3.3 5.5 v
Logic 1 Input Vi (Note 2) 2.0 Vee+0.3 vV
Vee=2.0V -0.3 +0.3
Logic 0 Input Vi (Note 2) v
Vee=5.0V -0.3 +0.8
Electrical Characteristics
DC Characteristics
(TA=0°C to +70°C or TA = -40°C to +85°C.) (Note 1)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input Leakage Il (Notes 5, 13) 85 500 A
I/O Leakage [Lo (Notes 5, 13) 85 500 A
Logic 1 Output (Ion =-0.4mA Vee=2.0V 1.6
g put{ ) | vou (Note 2) V
Logic | Output (Ion=-1.0mA) Vec=5.0V 24
Logic 0 Output (IoL = 1.5mA) Vec=2.0V 0.4
: Vou (Note 2) A%
Logic 0 Output (Ior. =4.0mA) Vec=5.0V 0.4
Active Supply Curren Ve =20V | CH=0 0.6
: [ccia mA
(Oscillator Enabled) Vear=5.0V | (Notes 4, 11) 1.28
Timekeeping Current Vea =20V |CH=0 0.5 2
' Iccir HA
(Oscillator Enabled) Vear=5.0V | (Notes 3, 11,13) 1 5
Active Supply Current Veee=20V |CH=0 0.6
) lccaa mA
(Oscillator Enabled) Veaz =50V | (Notes 4, 12) 1.28
Timekeeping Current I Vee=20V |CH=0 100 A
(Oscillator Enabled) “ [ Vea=50v (Notes 3, 12) 140 :
R1 2
Trickle-Charge Resistors R2 4 kQ
R3 8
Trickle-Charge Diode Voltage
V1 0.7 A%
Drop
Capacitance
Value
Parameter Symbol Unit
Min. Typ. Max.
Input Capacitance CI 10 pF
I/0 Capacitance Cl/o 15 pF
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I
AC Characteristics
(TA=0°C to +70°C or TA =-40°C to +85°C.) (Note 1)
Parameter Symbol Conditions Min. Typ. Max. Unit
Data to CLK Setup Vee=2.0V | (Note 6) 200
tpc ns
Vee =5V 50
CLK to Data Hold Vee =2.0V | (Note 6) 280
tcon ns
Vee =5V 70
CLK to Data Delay Vee=2.0V | (Notes 6,7, 8) 800
fcop ns
Vee =5V 200
CLK Low Time . Vee=2.0V | (Note 6) 1000
“ [Vee=5v 250 ™
CLK High Time . Vee=2.0V | (Note 6) 1000
CcH ns
Vee =5V 250
CLK Frequency Vee=2.0V | (Note 6) 0.5
terx MHz
Vee =5V DC 20
CLK Rise and Fall Vee=2.0V 2000
tr, tF ns
Vee =5V 500
CE to CLK Setup Vec=2.0V | (Note 6) 4
tce us
Vee =5V 1
CLK to CE Hold Vee =2.0V | (Note 6) 240
tcen ns
Vee =5V 60
CE Inactive Time Vee =2.0V | (Note 6) 4
tcwn us
Vee =5V 1
CE to I/O High Impedance Vec=2.0V | (Note 6) 280
tepz ns
Vee =5V 70
SCLK to I/0 High Impedance , Vee=2.0V | (Note 6) 280
cez ns
Vee =5V 70

Note 1 @ Limits at -40°C are guaranteed by design and are not production tested.
Note 2 : All voltages are referenced to ground.

Note 3 : Iccitand Icczt are specified with 1/0 open, CE and SCLK set to a logic 0.
Note 4 : Icciaand Icc2a are specified with the I/O pin open, CE high, SCLK = 2MHz at Vce = 5V; SCLK = 500kHz, Vcc=2.0V.
Note 5 : CE, SCLK, and I/O all have 40kQ pulldown resistors to ground.

Note 6 : Measured at Vin=2.0V or ViL = 0.8V and 10ns maximum rise and fall time.
Note 7 : Measured at Vou =2.4V or VoL = 0.4V.

Note 8 : Load capacitance = S0pF.

Note 9 : Iccisand Iccas are specified with CE, 1/0, and SCLK open.

Note 10 ¢ Vcc = Vce2, when Vec2> Veer +0.2V; Vee = Vecl, when Vecl > Ve,
Note 11 ¢ Vccaa=0V.

Note 12 : Vcci=0V.

Note 13 : Typical values are at +25°C.

XBLW Version2.0 6/16 www.Xxinboleic.com



% 18 5 XBLW DS1302

XINBOLE Trickle-Charge Timekeeping Chip

Oscillator Circuit

The DS1302 uses an external 32.768kHz crystal. The oscillator circuit does not require any external
resistors or capacitors to operate.Table 1 specifies several crystal parameters for the external
crystal.Figure 1 shows a functional schematic of the oscillator circuit.If using a crystal with the specified
characteristics,the startup time is usually less than one second.

Table 1.Crystal Specifications

Parameter Symbol Min. Typ. Max. Units
Nominal
Frequency fO 32.768 KHz
Series
Resistance ESR 45 KQ
Load
Capacitance CL 6 pF
Clock Accuracy

The accuracy of the clock is dependent upon the accuracy of the crystal and the accuracy of the match between
the capacitive load of the oscillator circuit and the capacitive load for which the crystal was trimmed.In order to
improve the accuracy of high running, a set of OpF-33pF negative load compensation capacitors should be
placed outside the crystal end. The specific capacity is determined by the application layout and crystal vibration.
Additional will be added by crystal frequency drift caused by temperature shifts.External circuit noise coupled
into the oscillator circuit may result in the clock running fast.Figure 2 shows a typical PC board layout for
isolating the crystal and oscillator from noise.

LOCAL GROUND PLANE (LAYER 2)

NOTE: AVOID ROUTING SIGNALS IN THE
CROSSHATCHED AREA (UPPER LEFT-
:@Z A HAND QUADRANT) OF THE PACKAGE
UNLESS THERE IS A GROUND PLANE
|l _ _———— 7 // BETWEEN THE SIGNAL LINE AND THE

PACKAGE.

CRYSTAL

:
2

Figure 2. Typical PC Board Layout for Crystal
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Command Byte

Figure 3 shows the command byte.A command byte initiates each data transfer. The MSB (bit 7)must be a logic
1.If it is 0, writes to the DS1302 will be disabled.Bit 6 specifies clock/calendar data if logic 0 or RAM data if logic
1. Bits 1 to 5 specify the designated registers to be input or output,and the LSB (bit O)specifies a write operation
(input)if logic 0 or read operation (output)if logic 1.The command byte is always input starting with the LSB (bit0).

7 6 5 4 3 2 1 0
RAM RD
1 — A4 A3 A2 A1 A0 —
CK WR

Figure 3. Address/Command Byte

Ce And Clock Control

Driving the CE input high initiates all data transfers.The CE input serves two functions.First,CE turns on the
control logic that allows access to the shift register for the address/command sequence.Second,the CE
signal provides a method of terminating either single-byte or multiple-byte CE data transfer.

A clock cycle is a sequence of a rising edge followed by a falling edge.For data inputs,data must be valid
during the rising edge of the clock and data bits are output on the falling edge of clock.If the CE input is
low,all data transfer terminates and the I/O pin goes to a high-impedance state.Figure 4 shows data
transfer.At power-up,CE must be a logic 0 until Vcc>2.0V.Also,SCLK must be at a logic 0 when CE is
driven to a logic 1 state.

Data Input

Following the eight SCLK cycles that input a write command byte,a data byte is input on the rising edge of
the next eight SCLK cycles.Additional SCLK cycles are ignored should they inadvertently occur.Data is
input starting with bit 0.

Data Output

Following the eight SCLK cycles that input a read command byte,a data byte is output on the falling edge of the
next eight SCLK cycles.Note that the first data bit to be transmitted occurs on the first falling edge after the last bit
of the command byte is written. Additional SCLK cycles retransmit the data bytes should they inadvertently occur so
long as CE remains high.This operation permits continuous burst mode read capability.Also,the 1/O pin is tri-stated
upon each rising edge of SCLK.Data is output starting with bit 0.

Burst Mode

Burst mode can be specified for either the clock/calendar or the RAM registers by addressing location 31
decimal (address/command bits 1 through 5=logic 1).As before,bit 6 specifies clock or RAM and bit 0
specifies read or write.There is no data storage capacity at locations 9 through 31 in the Clock/Calendar
Registers or location 31 in the RAM registers.Reads or writes in burst mode start with bit 0 of address 0.

When writing to the clock registers in the burst mode,the first eight registers must be written in order for the
data to be transferred.However,when writing to RAM in burst mode it is not necessary to write all 31 bytes
for the data to transfer.Each byte that is written to will be transferred to RAM regardless of whether all 31
bytes are written or not.

XBLW Version2.0 8/16 www.xinboleic.com
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Clock/Calendar

The time and calendar information is obtained by reading the appropriate register bytes.Table 3 illustrates

the RTC registers.The time and calendar are set or initialized by writing the appropriate register bytes.The
contents of the time and calendar registers are in the binary-coded decimal (BCD)format.

The day-of-week register increments at midnight.Values that correspond to the day of week are user-
defined but must be sequential (i.e.,if 1 equals Sunday,then 2 equals Monday,and so on.).lllogical time and
date entries result in undefined operation.

When reading or writing the time and date registers,secondary (user)buffers are used to prevent errors
when the internal registers update.When reading the time and date registers,the user buffers are
synchronized to the internal registers the rising edge of CE.

The countdown chain is reset whenever the seconds register is written.Write transfers occur on the falling edge
of CE.To avoid rollover issues,once the countdown chain is reset,the remaining time and date registers
must be written within 1 second.

The DS1302 can be run in either 12-hour or 24-hour mode.Bit 7 of the hours register is defined as the 12-or 24
-hour mode-select bit.When high,the 12-hour mode is selected.In the 12-hour mode,bit 5 is the AM/PM bit with
logic high being PM.In the 24-hour mode,bit 5 is the second 10-hour bit(20-23 hours). The hours data must be re
-initialized whenever the 12/24 bit is changed.

Clock Halt Flag

Bit 7 of the seconds register is defined as the clock halt (CH)flag.\WWhen this bit is set to logic 1,the clock
oscillator is stopped and the DS1302 is placed into a low-power standby mode with a current drain of less than
100nA.When this bit is written to logic 0.the clock will start. The initial power-on state is not defined.

Write-Protect Bit

Bit 7 of the control register is the write-protect bit. The first seven bits (bits 0 to 6)are forced to 0 and always read
0 when read.Before any write operation to the clock or RAM,bit 7 must be 0.When high,the write-protect
bit prevents a write operation to any other register.The initial power-on state is not defined.Therefore,the
WP bit should be cleared before attempting to write to the device.

Trickle-Charge Register

This register controls the trickle-charge characteristics of the DS1302.The simplified schematic of Figure 5
shows the basic components of the trickle charger.The trickle-charge select (TCS)bits (bits 4 to 7)control the
selection of the trickle charger.To prevent accidental enabling,only a pattern of 1010 enables the trickle
charger.All other patterns will disable the trickle charger.The DS1302 powers up with the trickle charger
disabled.The diode select (DS)bits (bits 2 and 3)select whether one diode or two diodes are connected between
Vcce: and Vee If DS is 01, one diode is selected or if DS is 10,two diodes are selected.If DS is 00 or
11,the trickle charger is disabled independently of TCS.The RS bits (bits 0 and 1)select the resistor that is
connected between Vcc: and Vcc.. The resistor and diodes are selected by the RS and DS bits as shown in
Table 2.
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Table 2.Trickle Charger Resistor and Diode Select

TCS TCS TCS TCS TCS TCS TCS TCS FUNCTION

BIT7 BIT6 BITS BIT4 BIT3 BIT2 BIT1 BITO
x x x x x x 0 0 Ddisabled
x x x X 0 0 x x Ddisabled
% x X X 1 1 x x Ddisabled
1 0 1 0 0 1 0 1 1Diode , 2K Q
1 0 1 0 0 1 1 0 1Diode , 4K Q
1 0 1 0 0 1 1 1 1Diode , 8K Q
1 0 1 0 1 0 0 1 2Diodes , 2K Q
1 0 1 0 1 0 1 0 2Diodes , 4K Q
1 0 1 0 1 0 1 1 2Diodes , 8K Q
0 1 0 1 1 1 0 0 Initial power-on state

Diode and resistor selection is determined by the user according to the maximum current desired for
battery or super cap charging.The maximum charging current can be calculated as illustrated in
the following example. Assume that a system power supply of 5V is applied to Vccz and a super cap is
connected to Vcci.Also assume that the trickle charger has been enabled with one diode and resistor
R1 between Vcc.and Veci.The maximum current IMAx would therefore be calculated as follows:

luax = (5.0V — diode drop) / R1 = (5.0V — 0.7V) / 2kQ = 2.2mA

As the super cap charges,the voltage drop between Vcc:and Vecl decreases and therefore the
charge current decreases.

Clock/Calendar Burst Mode

The clock/calendar command byte specifies burst mode operation.In this mode,the first eightclock/
calendar registers can be consecutively read or written (see Table 3)starting with bit 0 of address 0.
If the write-protect bit is set high when a write clock/calendar burst mode is specified,no data transfer will occur to

any of the eight clock/calendar registers (this includes the control register).The trickle charger is not accessible in

burst mode.At the beginning of a clock burst read.the current time is transferred to a second set of registers.The

time information is read from these secondary registers,while the clock may continue to run.This eliminates the

need to re-read the registers in case of an update of the main registers during a read

XBLW Version2.0
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The static RAM is 31x8 bytes addressed consecutively in the RAM address space.

Ram Burst Mode

The RAM command byte specifies burst mode operation.In this mode,the 31 RAM registers can be
consecutively read or written (see Table 3)starting with bit O of address 0.

Register Summary

A register data format summary is shown in Table 3.

Table 3. RTC

READ | WRITE | BIT7 | BIT6 | BITS | BIT4 | BIT3 | BiT2 | BIT1 | BITO | RANGE
81h 80h CH 10 Seconds Seconds 00-59
83h 82h 10 Minutes Minutes 00-59

10
85h 84h 1224 0 Hour Hour 1-12/0-23
AM/PM
87h | 86h 0 0 10 Date Date 1-31
1
8%h | 88h 0 0 0 : Month 1-12
Month

8Bh | 8Ah 0 0 0 0 0 Day 1-7
8Dh 8Ch 10 Year Year 00-99
8kh | 8Eh | wp | 0 0 0 0 0 0 0 —
9th | 9oh | TcS [ TCS | TCS | TCS | DS | DS | RS | RS —

Crystal Selection

A 32.768kHz crystal can be directly connected to the DS1302 via pins 2 and 3(X1,X2).In order to improve the
accuracy of high running, a set of 6pF-30pF negative load compensation capacitors should be placed outside

the crystal end. The specific capacity is determined by the application layout and crystal burst.

XBLW Version2.0
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Figure 4.Data Transfer Summary

XBLW DS1302
Trickle-Charge Timekeeping Chip

SINGLE-BYTE READ

CE

SCLK |

1o

R/W | A0

A1 | A2

A3

A4 |RIC

1 HDO D1 | D2 | D3 | D4 | D5 | D6 DT)i

SINGLE-BYTE WRITE

CE

f L LT

EEENERERERCNERE DN N N

R/W | AO | A1

A2 | A3

A4

R/C

1)—(DD D1 | D2 | D3 | D4 | D5 | D6

DT)—

NOTE: IN BURST MODE, CE IS KEPT HIGH AND ADDITIONAL SCLK CYCLES ARE SENT UNTIL THE END OF THE BURST.

Clock Burst Ram Burst
BFh BEh FFh FEh
Ram
clh coh 00 -FFh
b c2h 00 -FFh
b cah 00 -FFh
th Féh OO—th

XBLW Version2.0
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Figure 5.Programmable Trickle Charger

TRICKLE CHARGE REGISTER (90h write, 91h read)
Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0 TCS,, = TRICKLE CHARGER SELECT
TCS3 TCS2 TCS1 TCS0 Ds1 DSO0 ROUT1 | ROUTO DS, , = DIODE SELECT

ROUT,, = RESISTOR SELECT

10F 16 SELECT 10F 2 10F3

NOTE: ONLY 1010b ENABLES CHARGER SELECT SELECT
|
R1
2KQ
\% ~
cc2 | VCCI
R2
~J ~l -
11 11
R3
8k

Figure 6.Timing Diagram:Read Data Transfer

SCLK

teu

1 Qﬁ@o XK

WRITE COMMAND BYTE READ DATABYTE

Figure 7.Timing Diagram:Write Data Transfer

towm
CE

SCLK

t
cL ten

1 cou
l{s] %c-1
0 XX w0 X<

WRITE COMMAND BYTE WRITE DATA BYTE
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« DIP-8
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm) Symbol Min(in) Max (in)
A 3.710 4. 310 A 0. 146 0.170
Al 0.510 Al 0. 020
A2 3. 200 3. 600 A2 0. 126 0.142
B 0. 380 0. 570 B 0. 015 0. 022
Bl 1. 524 (BSC) Bl 0. 060 (BSC)
C 0. 204 0. 360 C 0. 008 0.014
D 9. 000 9. 400 )] 0. 354 0. 370
E 6. 200 6. 600 E 0. 244 0. 260
El 7.320 7. 920 El 0. 288 0.312
e 2. 540(BSC) e 0. 100 (BSC)
L 3. 000 3. 600 L 0.118 0.142
E2 8. 400 9. 000 E2 0. 331 0. 354
El
1
|
: =
— |
|
E2
D
M a1 1
T
|
|
//-:‘\\
[ \
=Y . ___T__+__7‘ ——————
\ | /
\\-:—/’
|
!
I [ I N B
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|
« SOP-8
Size Dimensions In Millimeters Size Dimensions In Inches
Symbol Min (mm) Max (mm> Symbol Min(in) Max (in)
A 1. 350 1. 750 A 0. 053 0. 069
Al 0. 100 0. 250 Al 0. 004 0.010
A2 1.350 1. 550 A2 0. 053 0. 061
b 0. 330 0.510 b 0.013 0.020
[ 0. 170 0. 250 C 0. 006 0.010
D 4. 700 5. 100 D 0. 185 0. 200
E 3. 800 4. 000 E 0. 150 0. 157
El 5. 800 6. 200 El 0.228 0.224
e 1. 270 (BSC) e 0. 050(BSC)
L 0. 400 1.270 L 0.016 0. 050
[t} 0n° g° 0 0° g°
D
_ | B
! S
i !
i !
| !
gl = H————— i — I+t
e H |
AR | !
4L H
\\ 1 | I
- :
] l
r_ : I i | — | —
T r ] :
sl T
Al
Ll | i
b e C
=
r I ! S
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Statement:

B XBLW 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.

B 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 XBLW 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!

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

® If any or all XBLW 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.

B The specifications of any and all XBLW 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.

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

m  XBLW is committed to becoming the preferred semiconductor brand for customers, and XBLW will strive to
provide customers with better performance and better quality products.
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