£— AN3975
YI Application note

Transparent serial link over ST7590 OFDM PRIME modem

1 Introduction

Nowadays, a lot of power meter manufacturers or smart grid providers are switching from
simple networks like RS845 to more sophisticated ones like PRIME. In order to help and
inform CTMs in their evaluation phase with transition from a simple protocol to a more
sophisticated one, a transparent bridge between RS485 and PRIME would be welcomed.
Such a system could easily help to evaluate PRIME protocol in the lab and in the field.
STMicroelectronics™, as a chip manufacturer, provides a system-on-chip realizing PRIME
protocol ST7590, and the implementation of such a transparent bridge is described in this
document. A part of this application note is a zip archive file with a firmware referenced
within this document.
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2.1

2.2

System

System description

The system being described contains two basic parts:

Power meter part: An interface to a power meter that can communicate with superior
system over RS485.

PC part: An interface that can communicate with the PC (using a USB connection) that is
a superior system for the power meter.

Both interfaces are interconnected by a power line link using the ST7590 demonstration
board. Once there are some data to be sent to the power meter, the PC sends this data to
the USB Virtual COM port. In this system, the microcontroller (PC part) takes the data from
the USB, encapsulates it into the commands for the first power line modem (base node) and
sends it to the power line. Another modem reads the data coming from the power line
(service node), and sends them to the microcontroller, power meter part. The
microcontroller extracts the data from the power line modem and sends them to UART_A.
The RS485 driver is connected to UART_A, so the data sent to the UART_A are converted
to RS485 and these data are delivered to the power meter. If the power meter replies, the
data comes back through this channel to the PC.

The microcontroller module used in this application is the connectivity gateway (STEVAL-
PCC012V1). This module is referred to as CG in the following text.

System specification

Power meter part (see Figure 1 and Figure 7)

Power meter with RS485 terminals. Two terminals (+, -) for half duplex RS485
Line driver for RS485 to UART_A

Connectivity gateway system with STM32 interfacing RS485 via UART_A
Connectivity gateway system with STM32 interfacing ST75xx via UART_B
PLM ST75xx using UART_B and connection to power lines

PC part (see Figure 1)
e PC with USB

® Connectivity gateway system with STM32 offering USB connection providing Virtual
COM port functionality.

® Connectivity gateway system with STM32 interfacing ST75xx via UART_B
® PLM ST75xx using UART_B and connection to power lines

Modulation and modem specifications

® ST7590, OFDM modulation, PRIME protocol, one logical channel opened by service
node.
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Figure 1. RS485 over power line
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3 System implementation - HW
3.1 Power meter (RS485) part

J

Figure 2 shows the HW implementation of the power meter part (see Figure 7). It consists
of:

® Connectivity gateway demonstration board (converts command coming from UART
(UART_B) to UART (UART_A) of the RS485 module).

® RS485 module (converts UART (UART_A) to RS485 and vice versa).

Figure 2. Connectivity gateway board with RS485 extension

||PLM —UART_B

R R S SR
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Figure 3 shows the schematic of the RS485 module. The connection of the pins for the
RS485 driver is given in Table 1. The matching resistor Ry, can be simply disconnected by
jumper J1 which is not depicted on the schematic.

Figure 3. ST485ABDR in SO8 package - RS485 module schematic
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AMO07540

Figure 4 visualizes Table 1 showing the physical position of the signals located on the
extension connector CN3 of the connectivity gateway.

Figure 4. CG (connectivity gateway) CN3 connector
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Table 1. Signals of interconnection of STEVAL-PCC012V1 and RS485 module

Signal CN3 (CG) RS485
USART_RX DAC_STBY - PD6 - PIN 15 RO
GPIO STBY_R - PD4 - PIN11 RE
GPIO SPK_STBY - PD7 - PIN17 DE
USART_TX STBY_L- PD5- PIN13 DI
+5V PIN 2 Voe, +5 V
GND PIN 19 GND

Figure 5 shows the physical implementation and signal pinout listed in Table 1 of the RS485
module. Outputs of the RS485 driver, the RS485 bus, are bonded to the connector depicted
on the right in Figure 5. The RS485 bus has two lines named A and B. The common ground
is also bonded out at the same connector. Two coupling capacitors 10 yF and 100 nF are
connected between +5 V and GND. We recommend adding 1 kQ serial resistors to the
signals between the microcontroller board CG and RS485 driver (namely, signals RO, RE,
DE, DI) during the debugging phase in order to avoid damage of used chips. The resistors
are not necessary and can be removed once the application works as expected.

Figure 5. Module signal pinout

fealldw]

A

1. Signal +5 V is connected to the bottom pin of the header.
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PC (HyperTerminal) part

Figure 6 shows the HW implementation of the PC part (see Figure 7). It consists of:

® Connectivity gateway demonstration board (converts command coming from UART
(UART_B) to USB.

Figure 6. Connectivity gateway board with interfacing USB and PLM

"PLM - UART_B

J
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4 System implementation - FW
4.1 PC (HyperTerminal) part

The firmware of the transparent link application for the PC part provides conversion of the
data coming from the USB to commands sent over UART (UART_B) to the power line mode.
The firmware also contains the USB stack for Virtual COM port class - see Figure 7.

Firmware project for PC part details

4.2

Programming environment

IAR™ project written in embedded workbench® for ARM® IAR 5.50

C Project, location of the project file:
/PC_USB_to_PRIME/Project/Virtual_COM_Port/EWARMv5/Virtual COMPort.eww

(After decompression of the archive that comes with this application note.)

Power meter (RS485) part

The firmware of the transparent link application for the power meter part provides
conversion of the power line data commands coming from the UART (UART_B) to data sent
over UART (UART_A) to RS485 module which may be connected to any device using
RS485, e.g. power meter - see Figure 7.

Firmware project for power meter part details

Programming environment

IAR project written in embedded workbench for ARM IAR 5.50

C Project, location of the project file:
PMeter_RS485_to_PRIME/Project/Prime_to_RS485/EWARMv5/Virtual COMPort.eww

(After decompression of the archive coming with this application note.)
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System setup

HW interconnection

Figure 7 shows the complete setup of the application for transparent serial link over power
line modem. The top half of the figure shows the so called PC part of the application, the
bottom half shows the power meter part. After HW setup of such a system, it is possible to
continue with FW and SW installation.

Figure 7. HW interconnection of the complete test system

J
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5.2

Communication setup

In order to be able to run the application, the following steps must be completed after correct
setup of the HW:

1.

Flash the FW: PC_USB_to_PRIME project into the connectivity gateway (STEVAL-
PCCO012V1) node connected to ST7590 base node.

Flash the FW: PMeter_RS485_to_PRIME project into the connectivity gateway
(STEVAL-PCCO012V1) node connected to ST7590 service node.

Power up both the connectivity gateways (STEVAL-PCC012V1) (with 5 V DC power
supply).
Power up the power meter.

If necessary, install the Virtual COM port driver supplied by STMicroelectronics. This
driver is supplied within the firmware package.

Run Windows® HyperTerminal on the computer connected by a mini-USB cable to the
connectivity gateway (STEVAL-PCCO012V1) connected to base node.

Setup the Virtual COM port setting according to needs (“Speed”, “Data bits”, “Parity”,
etc.):

Figure 8. Windows COM port setting dialog

STMicroelectronics ¥irtual COM Port (EGH_I:Q' |_"r'?_fﬁ7_]_7":"' e ili[

General Port Settings | Driver I Deta"lls]

Bits per second: [EEANNNG_—_—_G_—_

Data bits: |8 =|
Paiity: |None =]
Stop bits: |1

L Ll

Elow control: |Nnne

Advanced... | Restore Defaults |

| aK I Cancel

8.

9.

Open the Virtual COM port in Windows HyperTerminal or another application used for
AMR (automatic meter reading).

Power up the power line modems from mains and wait for modem interconnection.
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Table 2. LED behavior on CG for PC part of the application
PCC012V1 - base node (PC part)
LED Behavior Meaning
LED2 (red) Blinks ST7590 modem not found
All LEDs Off Waiting for logical channel
LED1 (orange) Shines Channel established

Table 3. LED behavior of CG for power meter part of the application
PCC012V1 - service node (power meter part)
LED Behavior Meaning
LED2 (red) Blinks ST7590 modem not found
LED3 and 4 Shine Requesting for logical channel
LED1 (orange) Shines Channel established

10.

11.
12.

After LED1 (orange) on both connectivity gateways (STEVAL-PCCO012V1s) shines,

continue to follow this list.

Connect Windows HyperTerminal or the application to the Virtual COM port 9.
Send or receive data using Windows HyperTerminal or the application to or from the

power meter.

Doc ID 022170 Rev 1




AN3975

Tests

6

6.1

Tests

Signal shape and settings

Figure 9 and Figure 10 show typical waveforms on the RS485 bus when a data is sent to
UART_A. Idle state, start bit, data bits, parity and stop bit can be tracked in these figures.
The following examples show the correct position and behavior of the parity bit. Once a byte
with the value 65 (that is equal to the ASCII code character A) is sent from the hyper
terminal, it is possible to see that the parity bit was set to 0. Once a byte with the value 49
(that is equal to the ASCII code character 1) is sent, it is possible to see that the parity bit
was set to 1.

UART_A (RS485) setting: 9600 baud, 7 data bits, even parity, 1 stop bit.

Figure 9. Even parity bit P = 0 on the eighth position of the data bit
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Figure 10. Even parity bit P = 1 on the eighth position of the data bit

51000110PS. ,1:49
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6.2

Sending short data from HyperTerminal to RS485 bus using
matching resistor

Figure 11 shows typical waveforms measured by the scope on the RS485 bus when one-
byte data is sent from PC HyperTerminal to the whole system.

Figure 11. RS485 - one-byte transmission - jumper J1 closed, matching resistor 120
connected

{w edium
IDLE STATE

—
HLInPH]
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Figure 12 shows typical waveforms measured by the scope on the RS485 bus when two-
byte data are sent from PC HyperTerminal to the whole system.

Figure 12. RS485 - two-byte transmission - jumper J1 closed, matching resistor 120
connected
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6.4

Sending short data from HyperTerminal to RS485 bus not
using matching resistor

Figure 13 shows the influence of disconnection of the matching resistor on RS485 bus lines.

Figure 13. RS485 - two-byte transmission - jumper J1 opened, matching resistor 120
not connected

Medium |

’ . T IDLESTATE

—
MLIAMHL

Closed loop communication test of 320-byte message

In order to test the whole transparent link before involving the RS485 device, e.g. power
meter and automated meter reading SW on the PC side, it is necessary to perform a test
that proves the whole chain is working.

Closed loop communication test can be performed by two approaches:

® FW: It can be switched on by changing the FW. See Appendix A with guidance on how
to update the project file in order to enable closed loop test - see Figure 14.

® HW: It can be switched on by changing the HW. The RS485 module should be removed
from the CN3 connector of the CG of the power meter part. According to Table 1, the
USART_TX and USART_RX must be interconnected by a wire - see Figure 15.
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Figure 14. Closed loop setup for communication test using bigger datafiles, UART
loop

PC

PCCO012V1

ST7590 |— ST7590 [ PCCO012Vv1

Hyper-
Terminal

AMO07542

Figure 15. Closed loop setup for communication test using bigger datafiles, RS485
loop

PC
Hyper- PCCO012V1 ST7590 |— ST7590 [ PCCO12v1 [ RS485

Terminal

AMO07543

After setting the system to work in closed loop test mode, the test data block can be sent to
the system via Windows HyperTerminal, see Figure 16. It is recommend to create a file with
predefined data to send in order to be able to perform this test quickly and to avoid
superfluous typing of the characters with every new test.

Figure 16. Closed loop test - 320-byte data transfer

=L x]
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In order to have higher control over the system and over the traffic on the power line, one
more ST7590 modem configured as a service node should be connected to the power line
network. The node should be switched into the sniffer mode by the PC GUI application
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supplied with the ST7590 demonstration board. The traffic on the GUI can be observed.
Traffic during the test on Figure 16 is shown in Figure 17.

Figure 17. Log of packets - 320-byte data transfer

Eeemec 5%
- ___________________________________|
Sniffer | HostInterface | Test |
PCTine | Tme | DT [TYPE [/DO [Ld [HCS [SID [tND [Piio [Len [CR.. [Dat [Sch. [a]jcomiz =] ¢
1704040 616928 28 ALV  UP 000 OK 00 0001 2 3  OK  ALV_S Count (mOkx0) Time: 00 SSID:M BFS.. |
1704038 614083 377 ALV DW 000 OK 0001 2 3 OK  ALVE Count (e She4) Time: 00 5SID: 00 BPSK — |57600 =
1704035 57649 618 BCN - 000 - . - . OK  CNT:1P0S:OFRQ:0CFP 000 SEQ: 28SNA 008D... EPS..
17.04029 514549 618 BCN - 000 - . OK  CNT:1POS: 0FRO: 0CFP: 000 SEQ: 27 SN&: 0080...  BPS... OpenCoM_|
1704023 452743 613 BCN - 000 - . - OK  CNT:1POS:0FRG: 0 CFP: 000 SEQ: 26 SNA: 0080... BFS..
1704017 390830 618 BCN - 000 - . - OK  CNT:1POS: 0FRG: 0 CFP: 000 SEQ: 25SNA 0060...  BFS.. Clos= COM|_|
1704011 329030 587 BCN - 000 - - - OK  CNT:1POS: 0FRC:0CFP: 000 SEQ: 245N 0080...  BPS..
1704006 270312 30 AL UP 000 OK 0001 3 OK ALY Count (ix 7 7) Time: 00 SSID: f BPS... Resst |
1704005 267214 29 BCN - 000 - - 0K CNT:1POS: 0FRG: 0 CFP: 000 SEQ: 235N 0080... BPS..

2

17:0400.4 264264 171 ALV Dw 000 OK o 2 3 0K ALV_B Count: [ 4ltx 3) Time: 00 5SID: 00 EPSK
1
1

00
o0
00
00
00
00
00
00
00
1704003 247117 373 Data UP 000 OK 00 0001 22 0K LCID: 0x0100 DATA: 64656667313233343536373839..  BPS... Clear Screen |
1704000 209723 48 Date UP 00 OK 00 0001 285 0K LCID: 040100 DATA: 39393061626364656667313233..  EPS...
1703598 204870 619 BCN - 000 - o0 - . 0K CNT:1POS: OFRQ: 0 CFP: 000 SEQ: 225MA: 0080 .. BPS... Savelog | Erdlog
1703593 142369 346 BON - 000 - 0w - - |- 0K CNT:1FP0S: 0FRO: 0 CFP: 000 SEQ: 21 SNA: 0080...  BPS..
1703590 108369 271 Dats Dw 000 OK 00 0001 1 307 OK  LCID: 0x0100 DATA: 38393061626364656667313233..  BPS... PackelFter:  Reset I
1703507 61242 56 BCN - 000 - 0w - S 0K CNT:1PO5: 0FAQ: 0 CFP- 000 SEQ: 20 5MA: 0080 .. BPS... ——— ———
1703556 75531 420 Data UP 000 OK 00 0001 1 13  OK  LCID: 0+0100 DATA: 424547494e2e31323334353637  BPS... ) PNFDU
1703581 33493 141 Data DWW 000 OK 00 0001 1 13  OK  LCID: 0x0100 DATA: 424547494e2e31323334353637  BPS... [ BCN
1703580 19297 619 BCN - 000 - 0 - - | 0K CNT:1POS: 0FRO: 0 CFP: 000 SEQ: 195NA: 0080 .. BPS... [l BCN_S
170367.3 1005945 402 BCN - 000 - 0 - - |- 0K CNT:1POS: 0FAO: 0 CFP. 000 SEQ: 18SNA; 0080 .. EBPS.. ) Data
1703571 965745 31 ALY UP 00 OK 00 0001 2 3 0K ALV_S Count (m 6ltx6) Time: 00 SSID: ff EPS... i FEG
1703569 962614 184 ALY  Dw 000 OK 00 0001 2 3 0K ALV_E Count: (s 3ltx 2) Time: 00 $SI0: 00 BPSK v CON
1703567 944146 618 BON - 000 - 0w - - 0K CNT:1PO0S: 0FRO: 0 CFP: 000 SEQ: 17 M4 0080...  BPS.. ) PRO
1703561 882342 618 BCN - 000 - 00 0K CNT:1POS: OFRQ: O CFP: 000 SEQ: 16 SNA: 0080 BPS.. ) 881
1703656 620530 613 BCN - 000 - 00 0K CNT:1POS: OFRO: 0 CFP: 000 SEQ: 155NA: 0080 .. BPS.. o FRA
17:0354.9 758608 618 BCN . 0og - 00 oK CNT: 1 POS: 0FRG: 0 CFP: 000 SEQ: 14SNA: 0080... BPS.. 4 CFP
1703543 695806 617 BCN - 000 - 00 OK  CNT:1POS: OFAQ: O CFP: 000 SEQ: 135NA: 00€0...  BPS.. = e
1703637 635007 192 BCN - 000 - 0 - N 0K CNT:1POS: OFRO: 0 CFP: 000 SEQ: 125M4: 0080 .. BPS.. v
1703536 615761 30 ALV UP 000 OK 00 0001 2 3 0K ALV_S Count: (1% Sltx 5 Time: 00 $SID: ff BPS... ) MUL
1703535 612736 3% ALY Dw 000 OK 00 0001 2 3 0K ALV_E Count [ 2t 1) Time: 00 5S10: 00 BPSK v Pk
1703530 573084 613 BCN - 000 - 0 - - | 0K CNT:1POS: 0FRQ: 0 CFP: 000 SEQ: 11 SMNA; 0080..  BPS... v SEC
1703524 511164 617 BCN - 000 - 00 OK  CNT:1POS: OFRO:0CFP. 000 S60: 10SMA: 0080, BFS.. _( |id ERA
lT.n‘)-le o ALQANE c10 orel i i ny CRIT. 1 OOC. N Co0. NrDD- Mnn CCn.mCMA.Iilﬂm =] =Ceg
L Open Log Lol
BCN Seq: IEIJ SNA: IIJU 801 0005 Bc Foliowtode | Close Log

Packet length in both directions must be 320 in order to pass the test

Column Type: Data means data packets

Column Len: Means length of the data message

Column DO: DW that means data sent from base node to service node (down direction)
For DW packets: Len = 13 + 307 = 320 bytes.

Column DO: DW that means data sent from base node to service node (up direction)
For UP packets: Len = 13 + 285 + 22 = 320 bytes.

g
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Closed loop communication test of 2565-byte message

Figure 18. Closed loop test - 2,565-Kilobyte data transfer
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Figure 19. Log of packets - 2,565-Kilobyte data transfer

Snifet | Host Interface | Test |
PCTime | Time | DT [TYPE [ DO [Lvi [HCS [SID [ LMD [ Pio [Len [CR. [Data
16:58:24.7 395558 330 BCN . oo - o0 . . - OK CNT: 1 POS: 0FRO: 0 CFP: 000 SEQ: 24 SNA: 0080 ...
1658244 362483 29 ALV UP 000 OK 1] 0001 2 3 0K ALY_S Count: (1= 7itx 7) Time: 00 SSID:
1658243 359531 257 ALV DW 000 OK 00 0001 2 3 OK  ALV_B Count (1 41x3) Time: 00 SSID: 00
16:58:241 333749 619 BCN - oo - oo - - - 0K CNT: 1 POS: 0FRO: 0 CFP; 000 SEQ: 23 5MA: 0080 ...
1658234 271829 619 BCN ooo - 1] . . oK CNT: 1POS: 0FRQ: 0CFP. 000 SEQ: 22 SNA: 0080 .
1658228 209911 618 BCN 00 - w0 - : OK | CNT.1POS: 0FRQ: 0CFP: 000 SEQ: 21 SNA: 0080 ..
16:58:222 148055 145 BCN - oo - o0 - - - OK CNT: 1 POS: 0FRQ: 0 CFP: 000 SEQ: 20 SNA: 0080 ...
1658221 133512 442 Data UP 000 OK 0o 0001 1 150 OK LCID: 0x0100 DATA: 206i6e20746865205765627 3697 .
1658216 89297 30 Data UP 000 OK 00 0001 1 320 OK  LCID: OuD100 DATA: 6974696i5e73206eE(746564206...
1658215 86221 280 BCN . oo - o0 . . . OK CNT: 1 POS: 0FRO: 0 CFP: 000 SEQ: 195SNA: 0080 ...
165821.3 58191 3 ALY UP 000 OK on 0001 2 3 1] 4 ALY _S Count; (i Blbx &) Time: 00 SSI1D: ff
1658211 27000 25 Daa UP 000 OK 00 0001 1 320 OK  LCID: 0x0100 DATA: 722620596(75206865726562792...
16:58:21.0 24457 150 BCN - ooo - - oo - - - OK CHT: 1 POS: 0FRO: 0 CFP; 000 SEQ: 18 SMA: 0080 ...
16:58:208 9427 443 ALY Dw 000 OK 0o 0001 2 2 oK ALY_B Countt: (1= 3itx 2) Time: 00 SSID: 00
1658205 1013629 25 Dats  UP 000 OK 00 0001 1 320 OK  LCID: 00100 DATA: 69656c6420506172746e657228...
16:58:20.3 1011093 618  BCN - ooo - - oo - - - OK CNT: 1 POS: 0FRQ: 0 CFP; 000 SEQ: 17 SNA: 0080 ...
16:5819.7 949257 551 BCN - oo - oo - - - 0K CNT: 1 POS: 0FRQ: 0 CFP; 000 SED: 16 SNA: 0080 ..
1658192 834071 67 Data DW 000 OK 00 0001 1 197 OK  LCID: 00100 DATA: 766120646165732066(7420636...
1658191 887348 462 BCN . oo - o0 . . . 0K CNT: 1 POS: 0FRQ: 0 CFP: 000 SEQ: 155NA: 0080 ...
1658189 841107 155 Data UP 000 OK 1] 0001 1 320 0K LCID; 00100 DATA: 5172792061664 206461792062,
1658186 825571 179 BCN - 000 - o0 - - - (114 CNT: 1POS: 0FRQ: DCFP; 000 SEQ: 14 SNA: 0080 ...
16:58184 807613 95 Data Dw 000 OK 00 0001 1 320 OK LCID: 00100 DATA: Beb57 2207 7697468207 2657370...
1658182 738073 344 Data UP 000 OK 00 0001 1 8  OK  LCID: 0x0100 DATA 706¢65617355206e61746520746.
1658179 763647 334 BCN - 000 - 0 - I 0K  CNT:1POS: 0FRQ: 0CFP: 000 SEQ: 13SNA: 0080 ..
1658176 730229 19 Data Dw 000 OK 00 00071 1 37 OK LCID: D000 DATA: 679207 265636569766564 2062 ..
1658175 710623 28 ALYV UP 000 OK 1] 0001 2 3 oK ALY_S Count: (1= Sltx 5) Time: 00 SSID: ff
1658174 707751 58 ALV DW 000 OK 00 0001 2 3 OK  ALV_BCount (1% 2x1) Time: 00 SSID: 00
1658173 701873 507 BCN . ooo - o0 . . . OK CNT: 1 POS: 0FRQ: 0 CFP: 000 SEQ: 12 SNA: 0080 ...
1658169 651144 110 Data Dw 000 OK 1] 0001 1 320 0K LCID: Dx0100 DATA: 2074617461 6c 2064656061 79206, .
1658166 640053 451 BCN - 000 - L1} - . . (114 CNT: 1POS: 0FRQ: 0CFP; 000 SEQ: 11 SNA: 0080 ...
1658164 594866 167 Data UP 000 OK 00 0001 1 320 OK LCID: 00100 DATA: 726177657 2287329207 7696ckc2 ..
1658162 578105 152 BCN . oo - L1} . . . 0K CNT: 1 POS: 0FRQ: 0 CFP: 000 SEQ: 10 SMA: 0080 ...
1658161 562850 465 Data Dw 000 DK o0 0001 1 320 OK LCID: w0100 DATA: BdB5Ee7420616d6i756e7473206. .
1658154 516277 480 BCN . oo - L1 5 . . (114 CHT: 1POS: 0FRQ: 0CFP: 000 SEQ: D9 SNA: 0080 ...
1658150 468196 137 Data Dw 000 OK 1] 0001 1 320 OK LCID: 00100 DATA: 706c6561 7365206617 46520746...
16:58:14.7 454443 113 BCN - oo - 1] - . - 0K CNT: 1 POS: 0FRQ: 0 CFP. 000 SEQ: 08 SNA: 0080 ..,
1658146 442538 329 ALV UP 000 OK 00 0001 2 3 OK  ALV_S Count (1 4lx4) Time: 00 SSID: ff
1658145 409549 74 Data UP 000 OK 00 00071 1 320 OK LCID: D100 DATA: 6179206176657 2207 3756368206, .
1658143 40203 95 ALV DwW D00 OK 00 0001 2 3  OK  ALV_B Count (1 11x0] Time: 00 SSID: 00
1658142 392519 230 BCN . 000 - 00 - . . 0K CNT: 1POS: OFRQ: 0 CFP: 000 SEQ: 07 SNA: 0080 ...
1658140 369512 388 Data Dw 000 OK 1] 0001 1 320 OK LCID: 00100 DATA: 726177657 22687329207 T696chc2. ..
1658135 330864 N5 BCN - oo - 1] - - - oK CNT: 1 POS: 0FRQ: 0 CFP: 000 SEQ: 06 SMA: 0080 .
16:58134 299100 147 Data UP 000 OK 00 0001 1 320 OK LCID: 00100 DATA: B374696(6e20616e64 205265706,
1658132 284323 155 Data Dw 000 OK 00 0001 1 320 OK LCID: 00100 DATA: 6179208176657 2207 3756368206, ..
1658129 268821 618 BCN - 00D - 0 - o 0K CNT.1POS: 0FRQ: 0CFP: 000 SEQ: 05 SNA: 0080 ..
16:58124 206348 180 BCN . 000 - o0 . . . (114 CNT: 1 POS: 0FRQ: 0 CFP: 000 SEQ: D4 SNA: 0080 ...
1658123 188869 162 Data Dw 000 OK oo 0001 1 320 OK LCID: 0100 DATA: 6374636i6e20616e64205265706. .
1658120 172538 274 Data UP 000 OK 00 0001 1 91  OK  LCID: OD100 DATA: 31323334 6263..
16:58:11.7 145100 327 BCN - ooo - o0 - . - 0K CHT: 1 POS: 0FRQ: 0 CFP; 000 SEQ: 03 SMA: 0080 ...
1658114 112335 291 Data Dw 000 OK 00 0001 1 9 0K LCID: 0x0100 DATA: 31323334353637383930616263...
1658111 83165 618 BCN 0o - W - P 0K CNT;1POS; 0FRQ: 0CFP: 000 SEQ: 02 SNA: 0080 ..
1658106 21315 104 BCM - oo - oo - - - 0K CNT: 1 POS: 0FRQ: 0 CFP; 000 SEQ: 01 SMA: D080 ...
1658105 10838 30 ALY UP 000 OK 1] 0001 2 3 0K ALV_S Courtt: {2 3)tx 3) Time: 00 SSID: ff
1658103 7785 483 ALV DW 000 OK 00 0001 2 3 OK  ALV_B Count (1% Olx7) Time: 00'SSID: 00
16:58098 1008011 618 BCN - oo - o0 - . 0K CNT: 1 POS: 0FRQ: 0 CFP; 000 SEQ: 00 SNA: 0080 ...
1658092 946206 619 BCN - oo - oo - 0K CNT: 1 POS: 0FRQ: 0 CFP; 000 SEQ: 31 SMNA: 0080 .
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Packet length in both directions must be 2565 in order to pass the test:

Column Type: Data means data packets

Column Len: Means length of the data message

Column DO: DW that means data sent from base node to service node (down direction)

For DW packets: Len = 91 + 320 + 320 + 320 + 320 + 320 + 320 + 37 + 320 + 197 =
2565 bytes.

Column DO: UP that means data sent from service node to base node (up direction)

For UP packets: Len = 91 + 320 + 320 + 320 + 84 + 320 + 320 + 320 + 320 + 150 =
2565 bytes.
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Appendix A

In order to enable or disable close loop test function PLM_To_RS485UART_Send_Data in
the function.c file in the PMeter_RS485_to_PRIME project must be updated accordingly.

Function that avoids close loop test

Void PLM_To_RS485UART_Send_Data(unsigned char* data_buffer, unsigned short
Nb_bytes)

{
GPIO_SetBits(nRE_port, nRE_pin); //Receiver input disable
GPIO_SetBits(DE_port, DE_pin);  //Driver output enable

ComWrt_direct (0, data_buffer, Nb_bytes, RS485);
while(USART_GetFlagStatus(USART2, USART_FLAG_TC) == RESET);

GPIO_ResetBits(DE_port, DE_pin);  //Driver output disable
GPIO_ResetBits(nRE_port, nRE_pin); //Receiver input enable

}

Function that enables close loop test

Use only for this test, do not use when communicating with the RS485 device.

Void PLM_To_RS485UART_Send_Data(unsigned char* data_buffer, unsigned short
Nb_bytes)

{
GPIO_ResetBits(nRE_port, nRE_pin); //Receiver input enable

GPIO_SetBits(DE_port, DE_pin);  //Driver output enable

ComWrt_direct (0, data_buffer, Nb_bytes, RS485);
while(USART_GetFlagStatus(USART2, USART_FLAG_TC) == RESET);
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All ST products are sold pursuant to ST’s terms and conditions of sale.
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third party products or services or any intellectual property contained therein.
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liability of ST.
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