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STEVAL-IPP003V1

General purpose xPSK power line communication module

Data brief

Features
• Insulation from the high voltage mains 

•  Interfaces included:
– USB interface
– Dual DC power supply
– Digital interface
– DC or AC insulated bus interface 

•  xPSK modulation with bitrate up to 28.8 kbps

• RoHS compliant 

Description
The STEVAL-IPP003V1 evaluation board is a 
PLM communication module that can be used for 
a large set of applications, including metering, 
building automation and street lighting. The 
module is optimized to operate in CENELEC 
bands, but can also work in FCC and ARIP bands 
up to 250 kHz with a few modifications.

The module is based on the STM32F103RFT6 
ARM Cortex-M3 microcontroller and the ST7580 
xPSK narrow band power line modem with up to 
28.8 kbps data rate. The MCU mounted on the 
board can be easily replaced with an equivalent 
64-pin MCU from the STM32F2 or STM32F4 
family by a few modification in the assembly. The 
module can be coupled to both AC and DC power 
line buses and also includes a USB interface for 
optional PC connection.

www.st.com

http://www.st.com
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1 Schematic diagram

Figure 1. Power supply 

Figure 2. ST7580 reset button (micro-switch)

Figure 3. ST7580 UART interface
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Figure 4. DC BUS / AC BUS

Figure 5. Current limit setting

Figure 6. Microcontroller connection
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Figure 7. ST7580 module - PLM

P
A

To
 m
ou
nt
 o
nl
y 
fo
r 
DC
 l
in
e

Is
ol

at
ed

 Z
er

o 
C

ro
ss

in
g

G
R

O
U

N
D

 P
LA

N
E

BE
LO

W
 T

H
E 

D
EV

IC
E

R
e
m
o
v
e
 
R
3
6
 
a
n
d
 
C
2
8
 
i
n
 
D
C
 
a
p
p
l
i
c
a
t
i
o
n

D
FU

_F
O

R
C

E

nI
N

D

XI
N

VD
D

IO

O
U

TP
U

T(
-)

VS
SA

O
U

TP
U

T(
+)

VC
C

A

I
t
 
i
s
 
r
e
c
o
m
m
e
n
d
e
d
 
t
o
 
u
s
e
 
t
h
e
 
s
p
e
c
i
f
i
e
d
 
c
a
p
a
c
i
t
o
r
 
d
i
e
l
e
c
t
r
i
c
s

(
C
0
G
 
a
n
d
 
X
7
R
)
 
t
o
 
g
u
a
r
a
n
t
e
e
 
l
o
w
 
d
i
s
t
o
r
t
i
o
n

VS
SA

P7

VD
D

IO

VD
D

_R
EG

_1
V8

PA
_O

U
T

R
X_

O
N

TX
_O

N

TX
_O

U
T

O
U

TP
U

T(
-)

ZC
_I

N

SE
C

O
U

TP
U

T(
+)

VD
D

IO

PR
I

PA
_I

N
+

PA
_I

N
-

G
N

D
_S

IG
N

AL

VD
D

_P
LL

VS
SA

VC
C

GND_SIGNAL

VD
D

IO

VS
S

XI
N

XO
U

T

VD
D

C
L_

SE
L

P7

XI
N

SSV
AAS SS SVV

TX
D

R
XD

VD
D

IO
TR

ST
N

TM
S

VD
D

TD
O

TC
K

TD
I

VD
D

IO

R
ES

ET
N

GND_SIGNAL

RX_ON
T_REQ

BR0
BR1

TX_ON

VSSA

CL
PA_IN-
PA_IN+
TX_OUT

VDD_PLL
VCCA
ZC_IN
RX_IN

VS
S

PA
_O

U
T

XOUT

VD
D

_R
EG

_1
V8

VCC

VD
D

IO

G
N

D
_S

IG
N

AL

R
X_

IN

VC
C

C
L

VD
D

IO
PR

I

O
U

TP
U

T(
-)

SE
C

EX
T_

XI
N

C
L_

AD
C

VD
D

IO

VC
C

VC
C

VC
C

VD
D

IO

VC
C

TP
61

R
X_

IN

U
2

ST
ar

G
R

ID

48
RESERVED547
RESERVED4

VDD
46

GND
45
44

RESERVED343
RESERVED242
RESERVED141

PL_TX_ON/P040
BR0/GPIO139

BR1/P238
T_REQ/P337

1
TX

D

PL_RX_ON/P4

2
R

XD
3

V
D

D
IO

4
TR

S
TN

5
TM

S
6

G
N

D
7

TC
K

8
TD

O
9

TD
I

10
R

E
S

E
TN

V
D

D
11

XI
N

12

13
XOUT
GND

14

VSSA
15
16

VDD_PLL
VCCA

17
18

ZC_IN 19
RX_IN 20
TX_OUT 21
PA_IN+ 22
PA_IN-
CL

23

VCC
24

36
C

L_
S

E
L

V
S

S
A

35 34
V

D
D

IO
G

N
D

33 32
N

C
#3

2/
D

FU
_F

O
R

C
E

31
R

E
S

E
R

V
E

D
0/

P
7

30
N

C
#3

0/
P

8
29

N
C

#2
9/

nI
N

D
28

V
D

D
IO

27
V

D
D

_R
E

G
_1

V
8

26
P

A_
O

U
T

V
S

S
25

EP
49

D
L1

2
1

LE
D

-G
R

EE
N

C
30

R
43

10
0p

F/
C

0G
 - 

04
02

TP
3

33
k 

- 1
20

6

1

TX
_O

U
T

C
24

R
41

10
u/

6.
3V

 - 
06

03

47
k 

- 0
60

3

R1
1

R
22

47
k 

- 0
40

2

0 
- 0

60
3

R1
2

10
k 

- 0
40

2

C
26C

19

10
0n

F/
25

V 
- 0

40
2

Y1

10
u/

6.
3V

 - 
06

03

8M
H

z 
(N

.A
.)

IS
O

1

1 2

TL
P7

81
(G

P)

4 3

C
31

TP
15

4.
7u

/4
V 

- 0
40

2

1

ZC
_I

N

TP
1

1
PA

_I
N

-

D
3

21

ST
PS

1L
30

A

C5

R1
3

10
0p

F/
C0

G
 - 

04
02

R9

10
k 

- 0
40

2

24
k 

1%
 - 

04
02

FB
2

BL
M

21
PG

33
1S

N
1

TP
7 1

VD
D

IO

C
22

C
23

10
0n

F/
25

V 
- 0

40
2

TP
10

VD
D 1

R
17

56
0R

C
29

R8

10
0n

F/
25

V 
- 0

40
2

22
k 

- 0
40

2

C1
2

1n
F/

C0
G

 - 
04

02

1J2
O

PE
N 2

D
4

SM
AJ

5.
0C

A

TP
4

1

PA
_O

U
T

R3
6

0 
- 0

60
3

R2
5

10
k 

- 0
40

2

R
39

TP
2

10
0k

 - 
12

06

1

PA
_I

N
+

R2
4

10
k 

- 0
40

2

TP
14 1

VD
D

_P
LL

L2
C

16

D
2

SM
6T

15
C

A

R1
8

10
k 

- 0
40

2

C1
3

10
0 

pF
/C

0G
 - 

04
02

J3
O

PE
N

1

10
0n

F/
25

V 
- 0

40
2

2

C8

L1
10

0n
F/

C0
G

 - 
04

02

TP
13

VC
C

A

1

C7

15
uH

 - 
EP

C
O

S 
B8

24
64

-A
41

53
K

4.
7p

F/
C0

G
 - 

04
02

R
42

33
k 

- 1
20

6

R1
5

18
n/

25
V 

- 0
60

3

22
0u

H
 - 

EP
C

O
S 

B8
24

62
-A

42
24

K

10
k 

- 0
40

2

C
34

R
20

56
0R

10
0n

F/
25

V 
- 0

60
3

FB
1

BL
M

21
PG

33
1S

N
1

C
15

C3
2

10
0n

F/
25

V 
- 0

40
2

R2

10
0 

nF
 - 

06
03

10
k 

- 0
40

2

14

85

C
28

T1
TD

K 
SR

W
13

EP
-X

07
S0

02
 / 

W
E 

75
0-

51
0-

23
1

10
V 

- 0
80

5
10

0n
F/

25
V 

- 1 0
0 4u

0F 2
/

C
14

10
nF

/C
0G

T2
1 4

10 7

W
E 

75
0-

51
0-

23
1

R4
0

10
M

 - 
04

02
C

35

R1
4

47
uF

/2
5V

 - 
12

10

R3

10
k 

- 0
40

2

33
k 

- 0
40

2

R
37

33
k 

- 1
20

6

TP
16

VC
C 1

C
11

R3
8

10
0n

F/
25

V 
- 0

40
2

R5

10
M

 - 
04

02
 (N

.A
.)

47
k 

- 0
40

2

C
20

R4

10
0n

F/
25

V 
- 0

40
2

24
k 

1%
 - 

04
02

C
10

22
0n

F 
X1

R
10

15
0 

- 0
60

3

D
L2

2
1

LE
D

-R
ED

C
33

C
27

10
0n

F/
25

V 
- 0

60
3

D
5

2
1

ST
TH

1L
06

A

R7 5k
1 

- 0
40

2

D
1

21

ST
PS

1L
30

A

C
25

R6

10
0n

F/
25

V 
- 0

40
2

C6

1.
5k

 - 
04

02

R1
6

27
pF

/C
0G

 - 
04

02

10
k 

- 0
40

2

C
9

C
18

10
uF

/5
0V

 X
5R

 1
20

6

10
0n

F/
25

V 
- 0

40
2

GSPG06112013DI1055



DocID025671 Rev 1 5/7

STEVAL-IPP003V1 Schematic diagram

7

Figure 8. ST7580 module - MCU
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