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12-BIT ANALOG-TO-DIGITAL CONVERTERS WITH SERIAL
CONTROL AND 11 ANALOG INPUTS

Features

12-Bit-Resolution A/D Converter

10-us Conversion Time Over Operating Temperature
11 Analog Input Channels

3 Built-In Self-Test Modes

Inherent Sample-and-Hold Function

Linearity Error ...+1 LSB Max

On-Chip System Clock

End-of-Conversion Output

Unipolar or Bipolar Output Operation (Signed Binary
With Respect to 1/2 the Applied Voltage Reference)

Programmable MSB or LSB First

Programmable Power Down

SOP-20W

Programmable Output Data Length
CMOS Technology
Application Report Available

Ordering Information

DEVICE Package Type MARKING Packing Packing Qty
TLC2543CN DIP-20 TLC2543C TUBE 720pcs/box
TLC2543IN DIP-20 TLC2543I TUBE 720pcs/box
TLC2543CM SOP-20W TLC2543C TUBE 36pcs/tube
TLC2543IM SOP-20W TLC2543I TUBE 36pcs/tube
TLC2543CM/TR SOP-20W TLC2543C REEL 2000pcs/reel
TLC2543IM/TR SOP-20W TLC2543I REEL 2000pcs/reel

Description

The TLC2543C and TLC2543I are 12-bit, switched- capacitor, successive-approximation, analog-to- digital
converters. Each device has three control inputs [chip select (CS), the input-output clock (I/O CLOCK), and the
address input (DATA INPUT)] and is designed for communication with the serial port of a host processor or
peripheral through a serial 3-state output. The device allows high-speed data transfers from the host.

In addition to the high-speed converter and versatile control capability, the device has an on-chip 14-channel
multiplexer that can select any one of 11 inputs or any one of three internal self-test voltages. The
sample-and-hold function is automatic. At the end of conversion, the end-of-conversion (EOC) output goes
high to indicate that conversion is complete. The converter incorporated in the device features differential
high-impedance reference inputs that facilitate ratiometric conversion, scaling, and isolation of analog circuitry
from logic and supply noise. A switched-capacitor design allows low-error conversion over the full operating
temperature range.

The TLC2543C is characterized for operation from TA = 0C to 70°C. The TLC2543l is characterized for
operation from TA=-40°C to 85C.

http://www.hgsemi.com.cn 1/14 VER:V1.4



http://www.hgsemi.com.cn/

«®
[(gHean TLC2543

Pin Configuration

DIP-20/SOP-20W

U
AINO [ 1 20 ] Vee
AINT[] 2 19]] EOC
AIN2[] 3 18] 1O CLOCK
AIN3 [] 4 17[] DATA INPUT
AIN4 (] 5 16|] DATAOUT
AIN5 [] & 15]] CS
AING [] 7 14|] REF +
AIN7 [] 8 13|] REF—
AIN8 [] 9 12[] AIN10
GND[] 10  11[J AIN9
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Terminal Functions

TERMINAL
NAME NO. /0 | DESCRIPTION
1-9 Analog input. These 11 analog-signal inputs are internally multiplexed. The driving source
AINO — AIN10 1 1’2 | impedance shouldbe less than or equal to 50Q for 4.1-MHz I/O CLOCK operation and be

capable of slewing the analog inputvoltage into a capacitance of 60 pF.

Chip select. A high-to-low transition on CS resets the internal counters and controls and
CS 15 | enables DATA OUT, DATA INPUT, and I/O CLOCK. A low-to-high transition disables DATA
INPUT and I/O CLOCK within a setuptime.

Serial-data input. A 4-bit serial address selects the desired analog input or test voltage to be
converted next. The serial data is presented with the MSB first and is shifted in on the first
four rising edges of I/O CLOCK. After the four address bits are read into the address
register, 1/0 CLOCK clocks the remaining bits in order.

DATAINPUT 17 |

The 3-state serial output for the A/D conversion result. DATA OUT is in the high-impedance
state when CS is high and active when CS is low. With a valid CS, DATA OUT is removed
from the high-impedance state and is driven to the logic level corresponding to the
MSB/LSBT value of the previous conversion result. The next falling edge of I/0 CLOCK
drives DATA OUT to the logic level corresponding to the next MSB / LSB, andthe remaining
bits are shifted out in order.

DATAOUT 16 O

End of conversion. EOC goes from a high to a low logic level after the falling edge of the last
EOC 19 O | I/0O CLOCK andremains low until the conversion is complete and the data is ready for
transfer.

Ground. GND is the ground return terminal for the internal circuitry. Unless otherwise

ND 1 .
G 0 noted, all voltagemeasurements are with respect to GND.

Input/output clock. 1/0 CLOCK receives the serial input and performs the following four
functions:

It clocks the eight input data bits into the input data register on the first eight rising edges of
I/O CLOCKwith the multiplexer address available after the fourth rising edge.

On the fourth falling edge of 1/0 CLOCK, the analog input voltage on the selected
I/0 CLOCK 18 | multiplexer input begins charging the capacitor array and continues to do so until the
last falling edge of th /OCLOCK.

It shifts the 11 remaining bits of the previous conversion data out on DATA OUT. Data
changes onthe falling edge of /0O CLOCK.

It transfers control of the conversion to the internal state controller on the falling edge of
the lastl/O CLOCK.

Positive reference voltage The upper reference voltage value (nominally VCC) is applied to
REF + 14 | REF+. The maximum input voltage range is determined by the difference between the
voltage applied to this terminal andthe voltage applied to the REF — terminal.

Negative reference voltage. The lower reference voltage value (nominally ground) is

REF- 13 ! applied to REF —.

Vce 20 Positive supply voltage

T MSB/LSB = Most significant bit /least significant bit
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absolute maximum ratings over operating free-air temperature range (unless
otherwise noted)t

Condition Min Max
Supply voltage range, Vcc (see Note 1) -0.5V 6.5V
Input voltage range, V| (any input) -03V VCC+0.3V
Output voltage range, Vo -0.3V VCC +0.3V
Positive reference voltage, Vyef+ - VCC +0.1V
Negative reference voltage, Vyef— -0.1Vv -
Peak input current, I} (any input) -20 mA +20 mA
Peak total input current, I} (all inputs) -30 mA +30 mA
Operating free-air temperature range, TA: TLC2543C 0¢ 0L

TLC2543I -40 C 85 C

Storage temperature range, Tstg 65 C 150 °C
Lead Temperature (Soldering, 10 seconds) - 260°C

1 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 under
“recommended operating conditions” is not implied. Exposure to absolute-maximum- rated conditions for extended periods
may affect device reliability.

NOTE 1: All voltage values are with respect to the GND terminal with REF — and GND wired together (unless otherwise
noted).

recommended operating conditions

MIN NOM MAX |UNIT
Supply voltage, VCC 4.5 5 5.5 V
Positive reference voltage, Vref+ (see Note 2) VCC V
Negative reference voltage, Vref— (see Note 2) 0 V
Differential reference voltage, Vref+ — Vref— (see Note 2) 2.5 VCC VCC+0.1] V
Analog input voltage (see Note 2) 0 VCC V
High-level control input voltage, V|H Vcc=4.5Vto55V 2 \%
Low-level control input voltage, V|L Vcc=45Vto55V 0.8 V
Clock frequency at I/O CLOCK 0 4.1 MHz
Setup time, address bits at DATA INPUT before /0O CLOCK, tsy(A) (see Figure 4) 100 ns
Hold time, address bits after /O CLOCK, th(A) (see Figure 4) 0 ns
Hold time, CS low after last I/O CLOCK, th(CS) (see Figure 5) 0 ns
Setup time, CS low before clocking in first address bit, tsy(CS) (see Note 3 and Figure 5) | 1.425 us
Pulse duration, /0 CLOCK high, twH(1/0) 120 ns
Pulse duration, /0 CLOCK low, twL (I/0) 120 ns
Transition time, /0 CLOCK high to low, tt(1/Q) (see Note 4 and Figure 6) 1 us
Transition time, DATA INPUT and CS, tt(CS) 10 Bs
Operating free-air temperature, TA TLC2543C 0 70 C

TLC2543I -40 85

NOTES:Analog input voltages greater than that applied to REF+ convert as all ones (111111111111), while input voltages
less than that applied to REF- convert as all zeros (000000000000).

To minimize errors caused by noise at the CS input, the internal circuitry waits for a setup time after CS  before
responding to control input signals. No attempt should be made to clock in an address until the minimum CS setup time
has elapsed.

This is the time required for the clock input signal to fall from VIHmin to VILmax or to rise from VILmax to VIHmin. In the
vicinity of normal room temperature, the devices function with input clock transition time as slow as 1 ys for remote data
acquisition applications where the sensor and the A/D converter are placed several feet away from the controlling
MmiCroprocessor.
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electrical characteristics over recommended operating free-air temperature range,
VccC = Vref+ =4.5V to 5.5V, f(I10 CLOCK) = 4.1 MHz (unless otherwise noted)

TLC2543C, TLC2543I
PARAMETER TEST CONDITIONS UNIT
MIN TYPT MAX
IOH=-1.6
Vcec=4.5Y, OH 24
VOoH High-level output voltage mA Y,
Vcc=45Vto55Y, IOoH =-20 pA [VCC-0.1
Vcec=4.5Y, loL=1.6 mA 0.4
VoL Low-level output voltage \%
Vcc=4.5Vto55YV, loL =20 pA 0.1
loz High-impedance off-state Vo =Vce, CS atVce 1 2.5 A
outputcurrent Vo =0, CS atVce 1 -2.5 !
IH High-level input current VI=Vce 1 25 MA
L Low-level input current V=0 1 -2.5 MA
Icc Operating supply current CS at0V 1 25 mA
For all digital inputs,
ICC(PD) Power-down current 4 25 WA
0<V|=05VorV|>2Vcc-05V
Unselected
Selected channel at VCC, 1
channelat0V
Selected channel leakagecurrent MA
Selected channel at 0 V, 1
Unselected channel at Vcc
Maximum static analog reference current
) Vref +=VCC, Vref—=GND 1 2.5 MA
into REF +
Input Analog inputs 30 60
Ci ) pF
capacitance| Control inputs 5 15

T All typical values are at VCC =5V, TA=25TC.
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operating characteristics over recommended operating free-air temperature range,
VCC = Vref+ =4.5V to 5.5V, f(I/O CLOCK) = 4.1 MHz

PARAMETER TEST CONDITIONS| min | Tvpt | max | UNIT
EL Linearity error (see Note 5) See Figure 2 +1 LSB
ED Differential linearity error See Figure 2 +1 LSB
Eo Offset error (see Note 6) See Note 2 andFigure 2 +1.5 LSB
EG Gain error (see Note 6) See Note 2 andFigure 2 +1 LSB
ET Total unadjusted error (see Note 7) +1.75| LSB
DATAINPUT = 1011 2048
Self-test output code (see Table 3 and Note 8) DATAINPUT = 1100 0
DATAINPUT = 1101 4095
tconv Conversion time See Figures 9-14 8 10 us
See Figures 9-14 10+total I/0 CLOCK
tc Total cycle time (access, sample, and conversion) us
and Note 9 periods+td(//O-EOC)
1/O
See Figures 9-14
tacq Channel acquisition time (sample) 4 12 | CLOCK
and Note 9
periods
ty Valid time, DATA OUT remains valid after /O CLOCK| See Figure 6 10 ns
td(/0-DATA)  Delay time, I/O CLOCK |to DATA OUT valid See Figure 6 150 ns
td(1/0-EOC) Delay time, last I/O CLOCK| to EOC| See Figure 7 1.5 22 us
td(EOC-DATA) Delay time, EOC? to DATA OUT (MSB / LSB) See Figure 8 100 ns
tPzH. tPzL Enable time, CS| to DATAOUT (MSB / LSB driven) See Figure 3 0.7 1.3 us
tPHZ. tPLZ Disable time, CS? to DATA OUT (high impedance) See Figure 3 70 150 ns
tr(EOC) Rise time, EOC See Figure 8 15 50 ns
tf{(EOC) Fall time, EOC See Figure 7 15 50 ns
tr(bus) Rise time, data bus See Figure 6 15 50 ns
tf(bus) Fall time, data bus See Figure 6 15 50 ns
Delay time, last I/0 CLOCK| to CS| to abort conversion
td(1/0-CS) 5 us
(see Note 10)

T All typical values are at TA=25C.
NOTES: 2. Analog input voltages greater than that applied to REF + convert as all ones (111111111111), while input
voltages less than that applied to REF — convert as all zeros (000000000000).

1.
2.

Linearity error is the maximum deviation from the best straight line through the A/D transfer characteristics.
Gain error is the difference between the actual midstep value and the nominal midstep value in the transfer diagram at

the specified gain point after the offset error has been adjusted to zero. Offset error is the difference between the
actual midstep value and the nominal midstep value at the offset point.

Total unadjusted error comprises linearity, zero-scale, and full-scale errors.
Both the input address and the output codes are expressed in positive logic.
I/O CLOCK period = 1 /(1/O CLOCK frequency) (see Figure 7).

ook w

Any transitions of CS are recognized as valid only when the level is maintained for a setup time. CS must be taken
low at < 5ps of the tenth /0O CLOCK falling edge to ensure a conversion is aborted. Between 5us and 10ps, the result
is uncertain as to whether the conversion is aborted or the conversion results are valid.
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Parameter Measurement Information
15V
50 Q
c1

c2 _L c3
10uF 7" 01 uF 3>

I\ 470 pF

Test Point

N TLC2543
AINO-AIN10
-15V
LOCATION DESCRIPTION PART NUMBER
U1 OoP27 —
C1 10-uF 35-V tantalum capacitor —
Cc2 0.1-pF ceramic NPO SMD capacitor AVX 12105C104KA105 or equivalent
C3 470-pF porcelain Hi-Q SMD capacitor Johanson 201S420471JG4L or equivalent
Figure 1. Analog Input Buffer to Analog Inputs AINO — AIN10

Vece

Test Point

Vece
RL = 2.18 kQ
EOC

DATA OUT

RL = 218 kQ
CL =50 pF

CL =100 pF <

Figure 2. Load Circuits

| Data |
€ vaia |
| |
_ 2V 2V
cs 08V DATA INPUT 08V
| |
tpzH, tpzL — 4 |
¥ tpHz, tpLZ
| |
2.4V
DATA —<:
ouTt 0.4V

| |
tsu(a) ———>» € thia)
}i 1/0 CLOCK
10%

|
r_/
0.8V
Figure 3. DATA OUT to Hi-Z Voltage Waveforms

Figure 4. DATA INPUT and I/0 CLOCK Voltage
Waveforms
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Parameter Measurement Information

— 2V
cs 0.8V I
‘ )
tsu(cs) -4 !
1 :<—H— th(Cs)
I/0 CLOCK | Last
0.8V ~_/;\ 0.8V

NOTE A: To ensure full conversion accuracy, it is recommended that no input signal change
occurs while a conversion is ongoing.

Figure 5. CS and I/0O CLOCK Voltage Waveforms

|
tt(uO)—J‘ l¢— %l‘ € ko)

\
wocrock 2V N |/ 2V 08V
0.8V 0.8V :

|4— 1/0 CLOCK Period —b}

|
td(/0-DATA) —{4¢—M

ty —mp: :
DATA OUT 24V 24V
04V 0.4V

|
—>| |4— tr(bus), tf(bus)

Figure 6. /0O CLOCK and DATA OUT Voltage Waveforms
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|
ti(EOC) —p |17

I
Figure 7. 1/0 CLOCK and EOC Voltage Waveforms
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Figure 8. EOC and DATA OUT Voltage Waveforms

http://www.hgsemi.com.cn

8/14 VER:V1.4


http://www.hgsemi.com.cn/

«®
b TLC2543

Parameter Measurement Information

— ‘
ts
(see Note A) L6 | ]
| |
CLOgE I [1| Izl |3| |4| Isl Isl Irl |B| 1 12 V /2] |1|

|-1— Access Cycle B —“7 Sample Cycle B 4&1

DSE?_—(AH XAﬂIXAﬂ XAB XAT X,a.a X,Q,‘5 XM%D. Hi-Z State
Previous Conversion Data
‘*:@off
—
_F’ '

| MSB

Zo

Tn

S%

|

|

|
_____NL__J

Shift in New Multiplexer Address, — tegny —»
Simultaneously Shift Out Previous L
Conversion Value AD Conversion
- Interval L
Initialize Initialize

MOTE A: Tominimize errors caused by noise atCs, the internal circuitry waits forasetuptimeiﬂerﬁl before respondingto control input signals.
Therefore, no attempt should be made to clock in an address until the minimum CS setup time has elapsed.

Figure 9. Timing for 12-Clock Transfer Using CS With MSB First

Cs
(see Note A) Ll L

| 2 3 4 5 [ 7 8 11 12 1
CLOCK i
1

iﬂ— Access Cycle B —ill— Sample Cycle B 4b|

DATA _)( an X an X as X a8 X a7 X as X as X M)cm Low Level ,lczﬁx

s Previous Conversion Data = |
| MsSB | | s
DATA | .
INPUT —_———
| B7 B6 B5 B4 B3 B2 B1 BO | |" er
| MSB LSB | [
( | | ¢
EOC ' :
Shift in New Multiplexer Address, | le—— tegpy ——»
] Simultaneously Shift Out Previous I 2
Conversion Value A/D Conversion
Initialize Interval | itialize

NOTE A: Tominimize errors caused by noise atCS, the internal circuitry waits for asetup time_afterﬁl before respondingto controlinput signals.
Therefore, no attempt should be made to clock in an address until the minimum CS setup time has elapsed.

Figure 10. Timing for 12-Clock Transfer Not Using CS With MSB First
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Parameter Measurement Information

s | l—“l

(see Note A) |

|
iocLock | |1| |2| |3| | | |5| |6| | | | | [//////EZ( | l
LG— Access Cycle B —lj!— Sample Cycle B —Ii

|
DATA OUT —:L( AT XAB Xﬁts X Xﬁ:iXA! XA1 XAU)\_/—%l
)

Previous Conversion Data —lll

MsSB |
—— T0E
| BY B6 BS B4 B3 B2 B1 BO == | e7
| MSB LSB |

|
| |
| [_I
EDCJ I |1
|
|
¥

Shift in New Multiplexer Address, — tcony —¥
Simultaneously Shift Out Previous % |
Conversion Value AID Conversion
" Interval e
Initialize Initialize

MOTE A: To minimize errors causedby noise at TS, the internal circuitry waits for a setup ﬁmeiﬂerﬁi before responding to control inputsignals.
Therefore, no attempt should be made to clock in an address until the minimum CS setup time has elapsed.

Figure 11. Timing for 8-Clock Transfer Using CS With MSB First

/O CLOCK | | |2| |3| |4| |5| |6| |7| |8| . I1|
I
T 1

l'_ Access Cycle B _;l.__ Sample Cycle B —-—H

DATA OUT _( X X X X X X 7w X M}\ Low Level /ﬁ‘m—x

k— Previous Conversion Data
| MSB LsB I |
| B6 B5 B4 B3 B2 B1 BO c7
| MSB LSB I |
| | |
|
EOC J } | P

Shift in New Multiplexer Address, | |"— tconv —F

44— Simultaneously Shift Out Previous L
Conversion Value AID F‘t’:"’erls'““
nterva
Initialize Initialize

NOTE A: Tominimize errors caused by noise atCs, the internal circuitry waits for asetup time_aﬂerﬁl before responding to control inputsignals.
Therefore, no attempt should be made to dock in an address until the minimum CS setup time has elapsed.

Figure 12. Timing for 8-Clock Transfer Not Using CS With MSB First
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Parameter Measurement Information

= | | L

(see Note A) 5 !

I I
o | 1| Izl Isl |4| |5| |a| |r| |E| |15| |15| lZZZZZZZ?&Zj |1

‘¢—— Access Cycle B —Dhi Sample Cycle B S

|
e Previous Conversion Data b
| MSB LSB | |
sar 7 X OO KL TR
INPUT —_—] 5
| B7 B6 BS B4 B3 B2 Bi BO | i c7
| MSB LSB | [
1 L
T 5‘.] 1
EOC J I | )
Shift in New Multiplexer Address, | [¢— teonv —F{
Simultaneously Shift Qut Previous g |
" Conversion Value AID Conversion
L Interval o
Initialize Initialize

MOTE A: Tominimize errors caused by noise atCs, theintemal circuitry waitsfora setuptime_afberﬁl before respoending to control input signals.
Therefore, no attempt should be made to clock in an address until the minimum CS setup time has elapsed.

Figure 13. Timing for 16-Clock Transfer Using CS With MSB First

= |

(see Note A) | 5 5

|
1o 1 2 3 4 5 6 7 8 15 16 I 1 |

CLOCK "
| lq— —hi
| Access Cycle B Sample Cycle B 4§J

DATA-{mm A12>< Aft >< A1a>< A9 >< As ><ﬂ A1 >< A0 Low Level :}2 B15

3~

ouT |
4 Previous Conversion Data |
| MSB L-SB | |
2 Z20900000000OOO %2
INPUT —— .
| 87 B BS B4 B3 B2 B1 B0 r | er
| MSB LsB I |
. L
EOCJ ' i} | l 5
I
Shift in New Multiplexer Address, | f"— t —
4 Simultaneously Shift Out Previous bt conv »|
Conversion Value AID Conversion
Interval
Initialize merva

MOTE A: Tominimize errors caused by noise atCs, theintemal circuitry waitsfora setuptimeiﬁerﬁl before responding to control input signals.
Therefore, no attempt should be made to clock in an address until the minimum CS setup time has elapsed.

Figure 14. Timing for 16-Clock Transfer Not Using CS With MSB First
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Physical Dimensions
SOP-20W

ilililiniRili

ililli

@

|  bBedbBEDE
b

3

A1

[
\

a
Dimensions In Millimeters(SOP-20W)
Symbol: A A1 B C C1 D Q a b
Min: 210 0.05 12.50 10.21 7.40 0.45 0° 0.35
1.27 BSC
Max: 2.50 0.25 13.00 10.61 7.60 1.25 8° 0.45
DIP-20
B D1
N Y A O O N R
O O -
N I N N N O
a
Dimensions In Millimeters(DIP-20)
Symbol: A B D D1 E L L1 a c d
Min: 6.10 24.95 8.10 7.42 3.10 0.50 3.00 1.50 0.40
2.54 BSC
Max: 6.68 26.55 10.9 7.82 3.55 0.70 3.60 1.55 0.50
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Revision History

T\El\llvlls;g: DATE REVISION PAGE
V1.0 2015-8 New 1-14
V1.1 2018-8 Update encapsulation type. Updated DIP-20 dimension 1. 12
V1.2 2022-2 Update packages model SOP-20W 1
V1.3 2024-11 | Update Lead Temperature 4
V1.4 2025-12 | Update important statements 14
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IMPORTANT STATEMENT:

Huaguan Semiconductor reserves the right to change products and services offered without prior notice. Customers should obtain the latest relevant

information before placing orders and verify that such information is current and complete. Huaguan Semiconductor assumes no responsibility or liability for
altered documents.

Customers are responsible for complying with safety standards and implementing safety measures when using Huaguan Semiconductor products in system
design and end-product manufacturing. You assume full responsibility for: selecting the appropriate Huaguan Semiconductor products for your application;
designing, validating, and testing your application; and ensuring that your application complies with applicable standards and all other safety, security, or other
requirements. This is to prevent potential risks that may lead to personal injury or property damage.

Huaguan Semiconductor products are not approved for use in life support, military, aerospace, or other high-risk applications. Huaguan products are neither
intended nor warranted for use in such systems or equipment. Any failure or malfunction may lead to personal injury or severe property damage. Such
applications are deemed "Unsafe Use." Unsafe Use includes, but is not limited to: surgical and medical equipment, nuclear energy control equipment, aircraft or
spacecraft instruments, control or operation of vehicle power, braking, or safety systems, traffic signal instruments, all types of safety devices, and any other
applications intended to support or sustain life. Huaguan Semiconductor shall not be liable for consequences resulting from Unsafe Use in these fields. Users
must independently evaluate and assume all risks. Any issues, liabilities, or losses arising from the use of products beyond their approved applications shall be
solely bome by the user. Users may not claim any compensation from Huaguan Semiconductor based on these terms. If any third party claims against Huaguan
Semiconductor due to such Unsafe Use, the user shall compensate Huaguan Semiconductor for all resulting damages and liabilities.

Huaguan Semiconductor provides technical and reliability data (including datasheets), design resources (including reference designs), application or other
design advice, web tools, safety information, and other resources for its semiconductor products. However, no guarantee is made that these resources are free
from defects, and no express or implied warranties are provided. The use of testing and other quality control techniques is limited to Huaguan Semiconductor’s
quality assurance scope. Not all parameters of each device are tested.

Huaguan Semiconductor’s documentation authorizes you to use these resources only for developing applications related to the products described herein.
You are not granted rights to any other intellectual property of Huaguan Semiconductor or any third party. Any other reproduction or display of these resources is
strictly prohibited. You shall fully indemnify Huaguan Semiconductor and its agents against any claims, damages, costs, losses, and liabilities arising from your
use of these resources. Huaguan Semiconductor shall not be held responsible.
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