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STEVAL-IHP002V1
SmartPlug systems to measure and control AC loads,

based on the STM32, ST7540 PLM, and STPM01

Features
■ Energy consumption monitoring 

■ PLM communication

■ On/Off or dimming configuration

■ CENELEC band C compliant

■ System setting by RS232

■ RoHS compliant

Description
The STEVAL-IHP002V1 demonstration board is a 
SmartPlug based on the STM32F10x 
microcontroller, ST7540 PLM, and STPM01 
energy metering ICs. The board is a node of a 
PLM network which allows the final user to 
monitor and manage the plugged load energy 
consumption, and can work in conjunction with 
the STEVAL-IHP003V1 used as a data 
concentrator for connection to a PC.

The board has been developed as a guideline to 
build a home/building automation subsystem for 
energy management. It is designed to fit the 
dimensions of a standard box for wall installation 
and easy integration into home/building electrical 
plants. The current, power, energy and other 
information related to the electrical load 
connected to the SmartPlug board are sent to a 
PLM data concentrator (such as the STEVAL-
IHP003V1) through the home/building PLM 
network. A protocol stack has been implemented 
to allow node communication; it includes a PHY 
layer with FEC, a MAC layer with CSMA/CA and 
ACK, and a network layer with static addressing 
and routing topology.
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1 Circuit schematics

Figure 1. PLM SmartPlug - top view
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Figure 2. PLM SmartPlug - serial communication 
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Figure 3. PLM SmartPlug - power supply
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Figure 4. PLM SmartPlug - PLM communication
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Figure 5. PLM SmartPlug - MCU

B
O

O
T

_0

RESET#

JT
-N

T
R

S
T

JT
-T

D
O

JT
-T

C
K

JT-TMS

JT
-T

D
I

SPI2_SCK
SPI2_MISO
SPI2_MOSI

PA
4

S
P

I1
_S

C
K

S
P

I1
_M

IS
O

S
P

I1
_M

O
S

I

B
O

O
T

_1

RESET#

JT-TDO

RESET#

JT-TMS

JT-TDI

JT-TCK

JT-NTRST

USART1_RX
USART1_TX

SPI1_SCK
PA4

SPI1_MOSI
SPI1_MISO

PA1
PA2

PA
3

PA3
PA2
PA1

T
IM

3_
C

H
3

T
IM

3_
C

H
4

BOOT_0

BOOT_1

I2
C

2_
S

C
L

I2
C

2_
S

D
A

PB7

PB6

PB5

P
B

7
P

B
6

P
B

5

TAMP

WKUP

TAMP

WKUP

PC14
PC15

PC14
PC15

I2C2_SDA

I2C2_SCL

USART_TX

STPM01_MOSI
STPM01_MISO
STPM01_SCK

PLM_Rx/Tx

MCO

PLM_SCK
PLM_RX
PLM_TX

USART_RX

PLM_BU
PLM_CD/PD
PLM_REG/DATA

ZCR

TRIAC_CMD

STPM01_SCS

STPM01_SYN
OPT_CMD

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V +3.3V VCC_3V3

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

5V

J3

CON2

J3

1
2

C98
100nF

R69
82

R77
10k

SW7

CONF1

2
3

1

U11 STM32F103CBT6U11

PA0-WKUP
10

PA1
11

PA2
12

PA
3

13

PA
4

14

PA
5

15

PA
6

16

PA
7

17

PA8
29PA9
30PA10
31PA11
32PA12
33PA13
34

PA
14

37
PA

15
38

P
B

0
18

P
B

1
19

P
B

2
20

P
B

3
39

P
B

10
21

P
B

11
22

PB12
25PB13
26PB14
27PB15
28

P
B

4
40

P
B

5
41

P
B

6
42

P
B

7
43

P
B

8
45

P
B

9
46

PC14
3

PC15
4

PD0/OSC-IN
5

PD1/OSC-OUT
6

NRST
7

B
O

O
T

0
44

VBAT
1

VSSA
8

V
S

S
1

23

VSS2
35

V
S

S
3

47

VDDA
9

V
D

D
1

24

VDD2
36

V
D

D
3

48

PC13/TAMP/RTC
2

C107

100n

C107

100n

1 2

C6
22pF

S3

R72
10K

R109
4.7k

D1
BI-COLOR LED RED/GREEN

C104
100nF

C106

100n
1 2

C5
22pF

R70
82

R66

10K

SW5

BOOT_1

2
3

1

SW3

CONF3

2
3

1

R73
10K

S4

R67

(NOT MOUNTED)

SW4
Rst

R80
10k

C99
100nF

J2
JTAG

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

R62
1k

J8

RFID READER

J8

1
2
3
4

R108
4.7k

+
C101
10uF

+

R71
10K

R75 1MR75 1M

R81
10k

C100
100nF

SW2

BOOT_0

2
3

1

C7
470nF
C7

R74
10K

R64

10K

SW6

CONF0

2
3

1

C103
10nF

R68
1k

R82
10k

R65

10K

R84
10k

R83
10k

Q1
BC857B1

2
3

R63

10K
Q2

BC857B 1
2

3

C97
100nF

R76
10k

Y1 8MHz

GAPMSMD00014

https://www.application-datasheet.com/


STEVAL-IHP002V1 Circuit schematics

Doc ID 18235 Rev 2 7/10

   
   

   

Figure 6. PLM SmartPlug - energy meter
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Figure 7. PLM SmartPlug - dimmer, switch
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2 Revision history

Table 1. Document revision history

Date Revision Changes

17-Nov-2010 1 Initial release.

08-Mar-2011 2

– Description on page 1: Added reference to use of the STEVAL-
IHP002V1 as a data concentrator.

– Resized and reconfigured schematic diagrams to improve 
readability.
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