
USAGE EXAMPLES 

For any application need a lot of Analog input and Analog output

E.g. In EPS system, when you need to generate server high accuracy and fast changing torque control  voltage.

For any application need to generate signal that changes with the input changes (ADC

E.g. In EPS system, when you need to generate server high accuracy and fast changing torque control Voltage.

  The Multifunction board provides massive extra
resource to expand the IO ability of TCU100.
These IO includes 16*analog output, 16*analog
input, 16*digital output, 16*digital input.

KEY FEATURES 

16 Channel Analog Voltage Input
16 Channel Analog Voltage Output
16 Channel Digital Voltage Input
16 Channel Digital Voltage Output

DIMENSION

OPERATING
TEMPERATURE

POWER REQUIREMENT

L*W = 126mm*114mm

-0 °C ~ +65 °C

DC Power Supply:
24 VDC, 90m A
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OVERVIEW 

EM – M10:
Multifunction Unit



ENVIRONMENTAL 

SUPPORT AND SERVICES 

 DETAILED SPECIFICATIONS: 
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Analog Voltage Input Val ue Unit 

Analog to Digital Converter (ADC) MCP3302

Resolution 16bits

Input Range （Normal / Max） ±10  / ±15 V

Accuracy

Input Resistance

±0.5 %

30K Ω

Sampling Speed
Up to 5K （ Depends on how many

channel need to be sampled at the sample
tim）

Analog Voltage Output Val ue Unit 

Digital to Analog Converter (DAC) DAC8165

Sps
(Samples/Seco

nd)

Resolution 14 bits

Output Range （Normal / Max） ±10 V

Accuracy ±0.1 （@ 10V) %

Output Resistance 100 Ω

Digital Input Val ue Unit 

Input Voltage RangeInput Voltage Range -0.7 ~ + 30-0.7 ~ + 30 V

V

Ω

Input Voltage Threshold 2.5

Input Resistance 110K

Input Frequency Range 0 to 10K Hz

Digital Output Val ue Unit 

Maximum Pull-Up Voltage Applied + 30 V

HzOutput Frequency Range 0 ~ 10K

Output Frequency rising time 12 (with 1k pull up resistor and 10V
source) us

Output Frequency falling ing time 10 us

Output Structure Open-Drain



CN500 Connection to FPGA Board

J101, J102
J101: +24VDC, J102: +24VDC_GND

J103, J104
PIC1, 4 AO, 4AI, 4DO, 4DI

J201, J202
PIC2, 4 AO, 4AI, 4DO, 4DI

J301, J302
PIC3, 4 AO, 4AI, 4DO, 4DI

J401, J402
PIC4, 4 AO, 4AI, 4DO, 4DI
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CONNECTION:

The EM-M10 consists of 4 PIC microcontrollers, each
microcontrollers control 1* ADC(4 channel analog

voltage
input), 1* DAC(4 channel analog voltage output), 4

Digital Input, 4 Digital Output.
So each PIC microcontroller controls 4 analog input
(AI), 4 analog output(AO), 4 digital input(DI), 4 digital

output(DO).
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Table
1 -

PIC1
Conn
ectio
n List

   J104.1 PIC1_AO1 J104.2 GND J103.1 PIC1_AI1 J103.2 GND

J104.3 PIC1_AO2 J104.4
GND

J103.3 PIC1_AI1 J103.4 GND

J104.5 PIC1_AO3 J104.6 GND J103.5 PIC1_AI1 J103.6 GND

J104.7 PIC1_AO4 J104.8 GND J103.7 PIC1_AI1 J103.8 GND

J104.9 PIC1_DO1 J104.10 GND J103.9 PIC1_DI1 J103.10 GND

J104.11 PIC1_DO2 J104.12 GND J103.11 PIC1_DI2 J103.12 GND

J104.13 PIC1_DO3 J104.14 GND J103.13 PIC1_DI3 J103.14 GND

J104.15 PIC1_DO4 J104.16 GND J103.15 PIC1_DI4 J103.16 GND
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CONNECTION TABLE
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Table
2 -

PIC2
Conn
ectio
n List

J202.1 PIC2_AO1 J202.2 GND J201.1 PIC2_AI1 J201.2 GND

J202.3 PIC2_AO2 J202.4
GND

J201.3 PIC2_AI1 J201.4 GND

J202.5 PIC2_AO3 J202.6 GND J201.5 PIC2_AI1 J201.6 GND

J202.7 PIC2_AO4 J202.8 GND J201.7 PIC2_AI1 J201.8 GND

J202.9 PIC2_DO1 J202.10 GND J201.9 PIC2_DI1 J201.10 GND

J202.11 PIC2_DO2 J202.12 GND J201.11 PIC2_DI2 J201.12 GND

J202.13 PIC2_DO3 J202.14 GND J201.13 PIC2_DI3 J201.14 GND

J202.15 PIC2_DO4 J202.16 GND J201.15 PIC2_DI4 J201.16 GND
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Table
3 -

PIC3
Conn
ectio
n List

   J302.1 PIC3_AO1 J302.2 GND J301.1 PIC3_AI1 J301.2 GND

J302.3 PIC3_AO2 J302.4
GND

J301.3 PIC3_AI1 J301.4 GND

J302.5 PIC3_AO3 J302.6 GND J301.5 PIC3_AI1 J301.6 GND

J302.7 PIC3_AO4 J302.8 GND J301.7 PIC3_AI1 J301.8 GND

J302.9 PIC3_DO1 J302.10 GND J301.9 PIC3_DI1 J301.10 GND

J302.11 PIC3_DO2 J302.12 GND J301.11 PIC3_DI2 J301.12 GND

J302.13 PIC3_DO3 J302.14 GND J301.13 PIC3_DI3 J301.14 GND

J302.15 PIC3_DO4 J302.16 GND J301.15 PIC3_DI4 J301.16 GND
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CONNECTION TABLE
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Table
4 -

PIC4
Conn
ectio
n List

J402.1 PIC4_AO1 J402.2 GND J401.1 PIC4_AI1 J401.2 GND

J402.3 PIC4_AO2 J402.4
GND

J401.3 PIC4_AI1 J401.4 GND

J402.5 PIC4_AO3 J402.6 GND J401.5 PIC4_AI1 J401.6 GND

J402.7 PIC4_AO4 J402.8 GND J401.7 PIC4_AI1 J401.8 GND

J402.9 PIC4_DO1 J402.10 GND J401.9 PIC4_DI1 J401.10 GND

J402.11 PIC4_DO2 J402.12 GND J401.11 PIC4_DI2 J401.12 GND

J402.13 PIC4_DO3 J402.14 GND J401.13 PIC4_DI3 J401.14 GND

J402.15 PIC4_DO4 J402.16 GND J401.15 PIC4_DI4 J401.16 GND
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CONNECTION TABLE

J102
+24_GN

D
J101 +24V CN500

FPGA
Connector

Table5 -
Miscella
neous
Connect
ion

The EM – M10: Multifunction Unit is intended for indoor use only but may be used outdoors if installed in
a suitable enclosure. Refer to the manual for more information about meeting these specifications.

ENVIRONMENTAL 

Operating temperature --+65℃0 ℃

Storage temperature 

Ingress protection (IP code)

Operating humidity 

Storage humidity 

--+85℃℃-40

None 

10-90% RH non condensing

5-95% RH non condensing

SUPPORT AND SERVICE 

Calibration
ART logics measurement hardware is calibrated to ensure measurement accuracy and
verify that the device meets its published specifications. To ensure the ongoing accuracy
of the measurement hardware, ART logics offers basic or detailed recalibration service.



Tel: 021-61075469
Room 105, No. 258, Chengjiaqiao Road,Shanghai, P.R. China

ART Logics (Shanghai) Testing Equipment CO., Ltd 
艾驰电⼦检测设备技术（上海）有限公司

SUPPORT AND SERVICES 

2

www.art-logics.com
support@art-logics.com

PHYSICAL

Dimension:
L*W = 126mm*114mm


