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GP8413passI2CInterface, linear conversion0-5V/0-10VTwo analog voltage outputs.

oneI2CInterface support8roadGP8413Parallel connection, through three-bit hardware addressA2/A1/A0choose.

VOUT=5V*DATA/0x7FFForVOUT=10V*DATA/0x7FFF

Input signal range15Bit,0x0000-0x7FFF

enterI2CSignal high level:2.7V-5.5V

Output voltage error: <0.2%

Output voltage linearity error:0.01%

Output short-circuit protection: when the output pin is short-circuited to ground, the chip enters protection mode and stops outputting.

Supply voltage:9V–36V

Power consumption: <5mA

Start Time:2ms

Operating temperature: -40°C to 85°C

describe

GP8413is aI2CSignal to analog signal converter, i.e.DAC, this chip can15BitDigital quantity0x0000-0x7FFFLinear conversion into 

two independent0-5V/0-10VAnalog voltage, the output voltage error is0.2%, the linearity can reach0.01%.

application

-

-

-

-

General signal conversion

Motor speed control,ledDimming

Inverter, power supply

Industrial analog signal isolation
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1.Pin Definition

Pin Name Pin Function

SCLK

SDA

VCC

GND

V5V

A0

A1

A2

VOUT0

VOUT1

I2CProtocol clock signal

I2CProtocol data signal

power supply

land

internalLDO,5VOutput, must be connected externally1uFcapacitance.

No.0Bit hardware address

No.1Bit hardware address

No.2Bit hardware address

The first analog voltage output must be connected to an external0.1uFcapacitance

The second analog voltage output must be connected to an external0.1uFcapacitance

surface-APin Distribution

GP8413

SCLK
SDA

1

2

10

9
V5V
A2

A0
A1
VCC

3

4

8

7

VOUT0
VOUT1

5 6 GND

2.Maximum Ratings

Industrial operating temperature

Storage temperature

Input voltage

Maximum voltage

ESDProtect

- 40℃to 85℃

- 50℃to 125℃

- 0.3 V to VCC + 0.3 V

36 V

> 2000 V

* Stresses above those listed under “Maximum Ratings” may cause permanent damage to the device. Device operation beyond those conditions listed in the specifications is not guaranteed. Exposure to extreme conditions for 

extended periods may affect device reliability or functionality.
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3.Typical Applications

3.1Basic functions (typical circuit)

When the chip is used in the circuit on the board, the capacitance andTVSStabilize and protect the circuit.

GP8413

SCLK

SDA

A0

A1

NC V5V 1u

NC

PWM

PWM

SEL A2

VOUT Voltage output

Voltage outputVOUT
0.1u 0.1u

VCC VCC GND
TVS TVS

Notice:

1,V5VGreater than1uFCapacitor is required

2,VOUTWhen used as a board-level interface, add12VunidirectionalTVS, reverse polarity and surge protection.

3.2and3.3V MCUinterface

3.3V 3.3V
3.3V GP8413

4.7K 4.7K SCLK

SDA
SCLK V5V 1u

MCU SDA SEL A2

A0 PWM VOUT Voltage output

A1 PWM VOUT Voltage output
0.1u 0.1u

VCC VCC GND
TVS TVS

MCUOutput3.3VofI2CInterface connected toGP8413superior.
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3.Typical Applications

3.3How to operate

3.3.1Start,StopConditions, valid data, data conversion format

SCL

SDA

Startcondition Valid data data conversion Stopcondition

3.3.2ACKFormat

Start
Condition

SCL

Data In

Data Out

ACK

3.3.3Set the red configuration bit in the figure below, set the address to 02, and then operate VOUT0. Divide the 15-bit DATA data into DATA0 Low and 

DATA0 High. Write DATA0 Low as the low byte and DATA0 High as the high byte. For example, in 0-10V mode, the corresponding output voltage is: 

VOUT=DATA0/0x7FFF*10V. The I2C command contains a 3-bit hardware address bit, which can realize the parallel use of 8 GP8413 chips.

S
T
A
R
T

S
T
O
PDATA0 Low DATA0 High

AAA
2 1 0

DDDDDDDD
7

DDDDDDD
1 1 1 1 1
4 3 2 1 09 8

SDAdata 1 0 1 1 0 A 0 0 0 0 0 010 A A0 A
6 5 4 3 2 1 0

A
C
K

AM
CS
KB

LA
SC
BK

LA
SC
BK
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3.Typical Applications

3.3How to operate

3.3.4Set the red configuration bit in the figure below, set the address to 04, and then operate VOUT1. Write the 15-bit DATA data into DATA 
Low and DATA High, DATA Low is the low byte, and DATA High is the high byte. For example, in the 0-10V mode, the corresponding output 
voltage is: VOUT=DATA/0x7FFF*10V.

S
T
A
R
T

S
T
O
PDATA1 Low DATA1 High

AAA
2 1 0

DDDDDDDD
7 6 5 4 3 2 1 0

DDDDDDD
1 1 1 1 1
4 3 2 1 09 8

SDAdata 1 0 1 1 0 A 0 0 0 0 010 0 A A0 A

A
C
K

AM LA
CS SC
KB BK

LA
SC
BK

3.3.5Set the red configuration bit in the figure below, set the address to 02, and operate VOUT0 and VOUT1 at the same time. Write the 
15-bit DATA0 data into DATA0 Low and DATA0 High, DATA0 Low is the low byte, and DATA0 High is the high byte. For example, in 0-10V 
mode, the corresponding output voltage is: VOUT0=DATA0/0x7FFF*10V.

Similarly, write the 15-bit DATA1 data into DATA1 Low and DATA1 High, DATA1 Low is the low byte, and DATA1 High is the high 
byte. For example, in 0-10V mode, the corresponding output voltage is: VOUT0=DATA1/0x7FFF*10V.

S
T
A
R
T

S
T
O
PDATA0 Low DATA0 High

AAA
2 1 0

DDDDDDDD
7 6 5 4 3 2 1 0

DDDDDDD
1 1 1 1 1
4 3 2 1 09 8

SDAdata 1 0 1 1 0 A 0 0 0 0 0 010 A A0 A

A
C
K

AM LA
CS SC
KB BK

LA
SC
BK

S
T
O
PDATA1 Low DATA1 High

DDDDDDDD
7 6 5 4 3 2 1 0

DDDDDDD
1 1 1 1 1
4 3 2 1 09 8

A0 A

M LA
S SC
B BK

LA
SC
BK
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3.Typical Applications

3.3How to operate

3.3.6GP8413Supports saving voltage data in the chip to ensure that the corresponding voltage output state can still be achieved after power failure.

By sending the data shown in the figure below, the written data can be solidified into the chip.

S
T
A
R
T

S
ST S

T
O
P

TA
OR
PT

SDAdata 0 1 0 0 0 0 1 0 0 0 0 A 0 0 0 0 0 0 1 1 A

A
C
K

A
C
KS

T
A
R
T

S
T
O
PDATA0 DATA1 DATA6

1 0 1 1 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 1

M
S
B

L
S
B

M
S
B

L
S
B

M
S
B

L
S
B

S
T
A
R
T

S
ST S

T
O
P

TA
OR
PT

wait7msabove 0 1 0 0 0 0 1 0 0 0 0 A 0 0 0 0 0 0 0 0 A

A
C
K

A
C
K
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4.Device Function

GP8413Is a high-performance dual-channelDACchip(I2Cto analog voltage converter), throughI2CWill15BITThe data is converted into an analog voltage, and the output voltage range is0-5V/

0-10V, selected through the chip's internal configuration. The chip has a hardware addressA0A1A2Support single channelI2Ccontrol8roadGP8413.

GP8413The default output voltage accuracy is0.2%,whenGP8413The chip is used as the interface chip of the system and needs to beVOUTConnect a ground to the output pin0.1uFcapacitor 

and a12VOne-wayTVS, ensuring the chip's hot-swap, static electricity, reverse connection and other protections.

GP8413

SCLK LDO V5V

I2C

SDA A2

A0 DAC VOUT0
Control

A1 DAC VOUT1

VCC GND
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5.AC Characteristics

symbol describe Minimum default maximum unit

fsclk I2CClock frequency 400K Hz

6.DC Characteristics

symbol describe Test conditions Minimum typical maximum unit

VCC
ICC
VOUT
ΔVOUT

Lout
TC

Supply voltage 9 12 36 V
mA
V
%
%

PPM/℃

Power consumption VCC @12VNo load 2 5
Output voltage 0 10
Output voltage error andVOUTOutput range ratio 0.2
Output voltage linearity 0.1
Temperature coefficient 50
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7.Ordering Information

GP 8 4 13 - X - XX

Product Type

8:PAC
9:APC

Temperature range

W:-40°C-85°C
H:-40°C-125°C

Encapsulation

E:ESOP10
Serial Number

Temperature coefficient

TC25:25PPM/
TC50:50PPM/

Temperature coefficient Accuracy Encapsulation Operating temperature Ordering code

25PPM/℃ 0.2% ESOP10 - 40℃-85℃ GP8413-TC25-EW

50PPM/℃ 0.2% ESOP10 - 40℃-85℃ GP8413-TC50-EW
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8.Packaging information
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