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PL7211 General Description

The PL7211 is a highly integrated power/energy monitoring Analog Front End (AFE) IC that measures
electricity-related data for power usage measurement applications. It has built-in 4-channel ADC and a
programmable DSP which can adapt to different applications such as metering, power protection and

Master/Slave.

The PL7211 has a built-in MTP that stores the chip configuration, DSP code and calibration data. It
provides SPI slave interface and can be used for calibration and programming data or DSP code. MCU

can be accessed through SPI interface.

The PL7211 can diagnose the electricity-related data to identify overloading, short circuit, leakage
current and arcing condition for further power protection features. It also provides a flexible architecture,
low system BOM cost and programmable solution, to help manufacturers minimize development efforts

and design a versatile and flexible product.

1.1 Block Diagram

Analog I Digital
|
LDO5/3.3| | Bias/ : ngP | cFe 8KB OTP
ode <
POR/NDT VREF 11| raAM Mem OTP RIW
-== - (POS)
|
|
I I
CHO(DIF) I >
: ) SPI
M\ Apc {3 bsp 12C
e UART
|
CH5(DIF) : >
I GPIO
ltemp | wDT |! Cordic I12F (5V tolerant)
== -5
Temp. Il Dsp DSP
sensor|| XTL || 10sc : RAM BUF |
F I
|

16MHz XTL

Figure 1-1 : Block diagram
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1.2 RMA board and pin connect

Figure 1-2 : RMA board

- 5P DO > SI1 DO
ce SPI DI 5 SIT_DI
0.1uF o T e o | SPI Imterface
5P CLK ! SO CLE
2P_2 5amm_Header T ERL C5
CON3 = - i

{._:\m .........
L

= 9P 2 54mm_Header
SIFap

Layout add text - SPL_CLE/SPL DI'SPI_DWO/SPL CS/GND/VDD

Figure 1-3 : Pin connect

1.3 Demo board and RMA board I/F setting

PL7211 has three interface SPI/I2C/UART interface that operates at slave mode. It can communicate
and access data with MCU. MCU should serve as the SPI/I2C/UART master and sends chip Select and
clock signal to the PL7211.When Use the SPI I/F Data is written through SPI_DI and read through
SPI_DO. .When Use the I12C I/F Data is written and read through SDA, .When Use the UART I/F Data

is written through TX and read through RX. Figure 1-6 to 1-8 shows the connection and pin definition:

PL7211 AFE Calibration Application Note -8/90 - Release : October 26, 2016
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* |0 Mode is latch when resetn is from low to high
*i2c_en =[mode, spi_cs]=2'b00

ecuart_en =[mode, spi_cs]=2'h01

espi_en =[mode, spi_cs]=2'b10

e gpio_en = [mode, spi_cs]=2'b11

Figure 1-5 : RMA setting

PL7211 AFE Calibration Application Note -9/90 - Release : October 26, 2016
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2. PL7211 Interface Connection

PL7211 have three interface can communication with Host device, as below the detail spec.

2.1 SPlinterface

(] SPI Slave mode, supports mode 0 ,model, mode2 and mode 3
(] Supports single and multi-byte read write
L] Supports CRC data check

1. Calibration board setting

You can reference below bitmap to change the interface connect via SPI, First Please set Calibration
Jump as follows :

Bottom board: CON18 :Short
CONZ24:Short
CON22:0Open
CON28:0pen

Figure 2-1: Calibration bottom board

PL7211 AFE Calibration Application Note -10/90 - Release : October 26, 2016
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Top Board:
DIP1 pin1->1 | DIP2  pinl >1 | DIP3 pinl>1 DIP3 pin5>1

(reference red arrow)

x o
e L2}
0w 2
az0

Figure 2-2 : Calibration top board

*spi_en =[mode, spi_cs]= 2'b10, Set the mode jumper short with VDD, SPI_CS jumper short with GND

Figure 2-3 :Demo board SPI I/F define

PL7211 AFE Calibration Application Note -11/90 - Release : October 26, 2016
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BD OPTO: O (Explorer)

Mode: 1

SPI CS: 48 Pin Socket Pin 27

SPI CLK: 48 Pin Socket Pin21
SPI DI: 48 Pin Socket Pin22

SPI DO: 48 Pin Socket Pin28

Figure 2-4 : I/F connection

2. AP connection flow

When open the PL7211 AP, you can follow below step to connect and access the raw data via SPI

interface,

Stepl: Select USB, and click open to connect Calibration board with PC

PL7211 AFE Calibration Application Note -12/90 - Release : October 26, 2016
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Figure 2-5; AP connect USB 1

Step 2: Connect success

Figure 2-6 : AP connect USB 2

Register | Expor

USB j

< Interface >

Disconnect
Open-1
Close-1

Disconn.

Open-2
Close-2

| Disconn.
Open-3
Close-3

P -

IUSB j
| Connect |

Open-1
Close-1

Disconn.

Open-2
Close-2

| Disconn.
Open-3
Close-3

. -

< Interface >

PL7211 AFE Calibration Application Note
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Step3: Select Interface Mode to SPI mode

L( Mede >

Figure 2-7 : AP I/F Selection

Setp4: Calibration board send reset command to Device

< RESET >

Figure 2-8 ; AP reset Device 1

Step 5: Reset success

< RESET >

Success

do

Figure 2-9 ;: AP reset Device 2

Step 6: Check interface link status

< IF Test >

Figure 2-10 : AP I/F link test 1

Step 7: Interface link OK
< IF Test >

Test

Figure 2-11 : AP I/F link test 2

PL7211 AFE Calibration Application Note -14/90 -
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.2 UART interface

Auto-baud rate learning

Software ID programmable

Supports CRC data check
Supports UART timeout

3. Calibration board setting

Supports IR38K carrier remove

Supports single and multi-byte read write

UART master mode for auto data rep

Two hardware slave ID selection for cascade application

You can reference below bitmap to change the interface connect via UART,

Please set Calibration Jump as follow :

Bottom board: CON18 :Short
CONZ24:Short
CON22:0Open
CON28:0Open

Figure 2-12 : Calibration bottom board

Top Board:

DIP1 pind>1

DIP2 pind >1

DIP3 pin5>1

PL7211 AFE Calibration Application Note

-15/90 -
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Figure 2-13: Calibration top board
«uart_en =[mode, spi_cs]=2'b01, Set the mode jumper short with GND, SPI_CS jumper short with VDD

Figure 2-14 : Demo board UART I/F define
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BD OPTO0:0

Mode : 0 (Mode Switch to 0)

SPI CS:1 (Connect to RMA board VDD )
TX: 48 Pin Socket Pin 22

RX: 48 Pin Socket Pin28

Figure 2-15: I/F connection

4. AP connection flow

When open the PL7211 AP, you can follow below step to connect and access the raw data via UART

interface,
Reference section 2.1.2 step 1~7, you should selection UART mode in step3

£ Mode >
UART -

Figure 2-16 : AP I/F selection

PL7211 AFE Calibration Application Note -17/90 - Release : October 26, 2016
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2.3 I’Cinterface

5. Calibration board setting

You can reference below bitmap to change the interface connect via 12C,
Please set Calibration Jump as follow :
Bottom board: CON18 : Open

CON24: Open

CONZ22: Short

CON28: Short

Figure 2-17 : Calibration bottom board

Top Board: DIP3 =» (reference red arrow)
DIP3 pin4>1 DIP3 pin8>1

PL7211 AFE Calibration Application Note -18/90 - Release : October 26, 2016
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MODE
NA
RST
VPP
GND
VDD
NA
NA
SCLK
SDA
GND

Figure 2-18 : Calibration top board

*i2c_en =[mode, spi_cs]= 2'b00, Set the mode jumper short with GND , SPI_CS jumper short with GND

Figure 2-19 : Demo board 12C I/F define

PL7211 AFE Calibration Application Note -19/90 - Release : October 26, 2016



AN-71161001

Prolific

TECHNOLOGY FOR TOMORROW

y 4

BD OPTO: 0 (Explorer)

Mode : 0 (Mode Switch to 0)

SPI CS:0 (connectto RMA GND)
SDA : 48 Pin Socket Pin28 ¢
SCL : 48 Pin Socket Pin21

Figure 2-20 : I/F connection

6. AP connection flow

When open the PL7211 AP, you can follow below step to connect and access the raw data via 12C

interface,
Reference section 2.1.2 step 1~7, you should selection I2C mode in step3

< Mode > l

I2C

Figure 2-21 : AP I/F selection
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3. Multi PL7211s Control
3.1 I1°C Slave ID

PL7211 I12C interface maximum support 4 slave, If your MCU want to connect many PL7441s via 12C, you

can depend on the difference 10 SID to control them. The setting as below:

Slave ID ={ 0x380F[4:0] SID+ slaveio }

The default value write in CFG 0x380F = Ox7F= 6b’ 111111 (5-bit from 0x380f[4:0]=b’ 11111, 1-bit I/O: b’1).

I2C Command : SID + Read or Write Command
Command[7:3] = 0x380F[4:0] SID
Command[2:1] = 10 SID1(PAD_P4), |0 SIDO(PAD_P11)

Command[0] =W or R or Sequential Current Read

Write Command

W A‘ ADH |A‘ ADL ‘A| D3 |A‘ D2 |A‘ D1 ‘A| DO |A‘ CKS ‘A|T‘

Read Command

Sequential Random address read

ﬁ A‘ ADH |A‘ ADL ‘A|S‘ SID ‘R|A‘ D3 ‘A| D2 ‘A‘ D1 |A‘ D0 ‘A| CKS |NNA‘T‘

Sequential current address read
|s‘ SiD |R|A| D3 |A| D2 ‘A‘ D1 ‘A| D0 |A‘ CKS |NNA |T‘

S ¢ Start; T : Stop
A : ACK
NA : No ACK

Figure 3-1 : 12C Write and Read command

PL7211 AFE Calibration Application Note -21/90 - Release : October 26, 2016
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§ TECHNOLOGY FOR ToMORROW
3.2 12C Sequence
ACK ACK ACK
\ §50 B T | \ Fw 2 2 R T ) llllllll
BYTE WRITE |_| DEV SEL BYTE ADDR DATAIN |_|
111111{1 Y L W At T | PO N A
[ ot — %
< RIW 2
’(7) w
ACK ACK ACK
MULTIBYTE Ty T rres l!lllllllllllll
AND |_| DEV SEL BYTE ADDR DATAIN 1 DATAIN 2
PAGE WRITE e | ' e Vil e G N e 1 I A B O P
- o
< R/W
=
w
ACK ACK
= I TTT T T |
_'—| DATAINN I—]
==f - B S Ot I T W
o
o)
7
Figure 3-2 : 12C Write Sequence
ACK NO ACK
CURRENT rerrre e
ADDRESS |—| DEV SEL DATA OUT m
READ 1 - 1 L Il | L5 % 1 1 11
= RAW S
= =
o wr
ACK ACK ACK NO ACK
RANDOM T TrTTrT TTTrTrTTua | T T rTT | T IrrTrr7rrT1T
ADDRESS I—I DEV SEL * | BYTE ADDR ﬂ DEV SEL * DATA OUT
READ A - i 'S L II. A4 A 4 i 1 i L4 - L A0 & & 3 i i
- J— | e — o
= RV o RW o
P — w
w w
ACK ACK ACK NO ACK
SEQUENTIAL T | T T T TTY | b Bkl -—r | T T TTT }
CURRENT I—I DEV SEL DATA OUT 1 |—r -'—| DATA OUT N I_I]
READ PR N I 1 | L4 a4 8 31 3 Lo —_——ll L0 8 5 3 1 1
g - 5
RAW
= =
ACK ACK ACK ACK
SEQUENTIAL T T ltllllll T T TrT llllllll:'_!-
RANDOM |_| DEVY SEL * BYTE ADDR I_I DEV SEL * DATAQUT 1| !
READ MR | P A MR PRI sl
- L - -
= RV o RAW
L 7
ACK NO ACK
-7 | LN B B e B A |
_'—l DATA OUT N
| I T T

STOP El

Figure 3-3 : 12C Read Sequence
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ACK ACK ACK NO ACK
SEQUENTIAL LI ¢ LI I e | | A== -=r | LI I | }
CURRENT D- DEV SEL DATA OQUT 1 r 7—| DATA QOUTN I_I:l
READ i i 1 i 1.1 "I - PO |
= o
< 2
e wy
Figure 3-4 : 12C Sequential Current Read
3.3 12C-OTP

The slave ID change mechanism need to dumping from OTP , PL7211 must write the DSP codes
(CFG.ROM, RO.ROM and DSP.ROM) into OTP through the Prolific’s calibration board-SPI interface, you can
fix Ox380F=0x7f([4:0] SID= b’11111) ,the slave ID will depend on 1O SID1 and 10 SIDO after you reset PL7211.
If the OTP is empty(CFG has not the analog key), the slave id is the default value :bin 1111111 (5bit from
0x380f[4:0]=b’ 11111, 2-bit from 1/O pin: SID1=1, SID0=1).

Figure 3-5: PL7211 OTP setting for I12C SlavelD

< Register Table >
Block: /7™ = high Byte Addr:
e [1 |2 |3 |a[s (6|78 |o|as|c|o|e H @x8@ - Bx@B
@ N7 8@ 75 (@@ @@ FF 88 |@F (Al @7 4@ @6 |F3 @3 lrite | Clear Read
1 |ee @@ 9% @@ @1 @@ @G @@ OB @3 @1 @@ @@ @@ @6 38 | Write | Clear Read
2 |@es 66 6@ @@ 22 @@ 36 @@ @@ @3 00 @@ @@ @3 @@ eF | Write | Clear Read
3 |ee @@ @@ @@ 23 @8 B3 D@ (@ 38 @6 @2 61 @@ 56 @@ | Write | Clear Read
4 |ee Be B2 7F (27 88 86 68 B3 88 86 683 1@ 11 @@ 88 | lerite | Clear Read
5 |@e7 eC @7 @@ @7 @@ @7 @@ @7 @8 67 @@ @7 @8 @7 @@ | Write | Clear Read
6 |44 45 55 |42 |[E4 (1B BC (@@ @@ @3 60 @@ @@ @3 @@ @8 | Write | Clear Read
7 |ee 18 @4 |@F @@ S6 @2 (4@ 1@ @3 @@ BE BF 28 @9 (@2 | Write | Clear Read
[ da o le Iz la I le I Iz la la Ir Ir In le e
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3.4 12C-SID IO setting

7. 10 SID1=1, IO SIDO=1(Default value)

B HW Setting
PL7211 Demo board: SID1(GPIO4) connects VDD, SIDO(SPI_DI) connects VDD
Mode connects GND, SPI_CS connects GND

Figure 3-6 : PL7211 IO SID1, IO SIDO PIN Mapping for 12C SlavelD
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Figure 3-7 : PL7211 IO SID1=1, |0 SIDO=1 Mode/CS setting for 12C SlavelD

®  |2C FW Protocol

Command[7:3] = 0x380F[4:0] SID = 5b’ 11111

Command[2:1] = 10 SID1(PAD_P4), 10 SIDO(PAD_P11) = 2b’ 11
Command[0] = Write (Ox0) or Read (0x1) command

Command[7:0] = SID+W or SID+R
SID+Write = 5b’ 11111+ 2b’ 11+ 0= Ox FE
SID+Read = 5b’ 11111 +2b’11+1= Ox FF

Read Command

Sequential Random address read
. siD |W|A-A| s [a] AL |AI so [r]a] 03 [a] o2 [a] o1 [a] po [a] cks [AmATT|
—_—

Nﬂmand[ﬂlj = SID+W or SID+R or SID+#Sequential Current Read
SID+W = bin 11111+11+0= 0x FE

SID+ Sequential Current Read = bin 11111+11+1= 0x FF

JSBee Suite - USBee DX Connected - DWRL7223_Explore\2015_V2_ECO_TEST\[2C\I2CSID380Fis7F f SID1is1SID0isL.usbeecomp =

+ View SpeedandSamples Trigger SMup Help <
30us/div -
e — () witel ) (20 )1 38 (100 30 () [EF read)f) {30 (T 3 (C 20 J ()T J (T ]

Digital 1

Digital 2
" pigital 3
b

PL7211 AFE Calibration Application Note -25/90 - Release : October 26, 2016



AN-71161001 Prolific

Y 4

8. 10 SID1=1, 10 SID0=0

B HW Setting
PL7211 Demo board: SID1(GPIO4) connects VDD, SIDO(SPI_DI) connects GND
Mode connects GND, SPI_CS connects GND

Figure 3-8 : PL7211 IO SID1=1, |0 SID0=0 Mode/CS setting for 12C SlavelD

®  |2C FW Protocol
Command[7:3] = 0x380F[4:0] SID = 5b’ 11111
Command[2:1] = 10 SID1(PAD_P4), 10 SIDO(PAD_P11) = 2b’ 10
Command[0] = Write (0x0) or Read (0x1) command

Command[7:0] = SID+W or SID+R
SID+Write = 5b’ 11111+10+0= 0x FC
SID+ Read = 5b’ 11111+10+1= 0x FD

PL7211 AFE Calibration Application Note -26/90 - Release : October 26, 2016



Prolific AN-71161001

v 4

Read Command

Sequential Random address read

sp | A| ADH |A| ADL |AI ) ‘R‘A‘ D3 ‘A‘ D2 ‘A‘ D1 |A| D0 |A| cKs |NNA|T|

\Q—m’land[ﬁl] = SID+W or SID+R or SID+ Sequentialgurrent Read
SID+W = bin 11111+10+0= 0x FC
D+ Sequential Current Read = bin 11111+10+1= 0x FD

- USBee Suite - USBee SA¥Rg B3 20Fis7F_FWisFC_SID1is1SID0is0.usbeecomp

File Wiew Spesd and Samples

o Mode - DAPL7223_Explorer\DOC_201542C\LO
%wmgger Setup  Help <

( Fewng () (C20 )0 C38 () (T 31 (| Eread) (30 J1(C T (Ce0 ] (Co0 J 10 1o

9. 10 SID1=0, IO SID0=1

B HW Setting
PL7211 Demo board: SID1(GPIO4) connects GND, SIDO(SPI_DI) connects VDD

Figure 3-9 : PL7211 10 SID1=0, IO SID0=1 Mode/CS setting for 12C SlavelD
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H  |2C FW Protocol
Command[7:3] = 0x380F[4:0] SID = 5b’ 11111
Command[2:1] = 10 SID1(PAD_P4), IO SIDO(PAD_P11) = 2b’ 01
Command[0] = Write (0x0) or Read (0x1) command

Command[7:0] = SID+W or SID+R
SID+Write = 5b’ 11111+2b’ 01+0= 0x FA
SID+ Read = 5b’ 11111+2b’ 01+1= 0x FB

Read Command

Sequential Random address read

|s‘ siD |W|A-A| ADH ‘A‘ ADL |A|S| siD |R|A| D3 |A| D2 ‘A‘ D1 |A| Do |A| CKS ‘NNA‘T|

Mgmmand[7:0] = SID+W or SID+R or SID+ SequentiggCurrent Read
2 SID+W = bin 11111+01+0= 0x FA
Mg Sequential Current Read = bin 11111+01+1= 0x FB

MisFA_SID1is0SIDOis1.usbeecomp

nge - D\PL7223_Exploret\DOC_201542C\LOG\2CSID3BUMM

B UsEee Suite - USBee 5X Dema
File ‘iew SpeedandSamples Trigge
30us/div

e Lo (MFawd() (10 () (38 )01 o0 ) () Feread)) (30 ) ()7 J (80 J ()72 ) (o0
pigitalr > [l
Digital 2~ *

*

10. 10 SID1=0, 10 SID0=0

B HW Setting
PL7211 Demo board: SID1(GPIO4) connects GND, SIDO(SPI_DI) connects GND
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Figure 3-10 : PL7211 IO SID1=0, 10 SID0=0 Mode/CS setting for 12C SlavelD

®  |2C FW Protocol
Command[7:3] = 0x380F[4:0] SID = 5b’ 11111
Command[2:1] = 10 SID1(PAD_P4), IO SIDO(PAD_P11) = 2b’ 00
Command[0] = Write (0x0) or Read (0x1) command

Command[7:0] = SID+W or SID+R
SID+W =5b’ 11111+00+0= 0x F8
SID+ Read = 5b’ 11111+00+1= Ox F9
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Read Command

Sequential Random address read

‘s| siD |\N|A-A| ADH |A| ADL |A‘S| siD |R|A‘ D3 ‘A| D2 |A| D1 |A‘ DO ‘A| CcKS |NNA|T|

N

B USBee Suite - USBee SX Mago
File View Speedand Samples

mand[7:0] = SID+W or SID+R or SID+ SequentiahCurrent Read

SID+W = bin 11111+00+0=0x F&
W+ Sequential Current Read = bin 11111400+1= 0xX'F

il F PWisF8_SID1is0SID0is0.usbeecomp

Mode - DAPL7223_Explorer\2015_V2_ECO_TEST\2C\I2

sgoer  Setup  Help ¢
124.5us

[é]ﬂm]@[ 10w JAMC 3 JA [ JA [ [ FoRead JH ([ 30

Digital 1

3.5 Multi PL7211 control via UART interface
If your MCU want to control two of PL7441s via UART, it needs the difference CS pins to control

the difference PL7211.

Configure 0x380d as 0x3f to these two device at the same time, for same SlavelD of DUT1 and DUT2
(PL7211 Must write CFG of DUT1 and DUT2 first , that is 0x3800~0x38ff must have the codes inside).
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CFG of DUT1 and DUT2 must have the codes :0x3800~0x38ff:
< Register Table >

Block: ¥ €76 ReB1 ™ yigh Byte Addr:

o |1 |23 |a[s |6 [7 8]0 |ale |c|p[e] Bx38 - Bx39
@ C7 @@ 70 @4 1@ FF 83 @F Al 87 48 @6 F3 @3 7F || Write || Clear || Read

1 |e@ @2 92 @0 @1 @@ 00 @@ 92 @0 @1 @@ o8 @@ o6 32 || Write |[ Clear || Read
2 |e6 66 6@ @@ 22 @@ 3@ @2 2@ @2 @@ 20 @2 °@ @2 oF || Write || Clear || Read
3 |e@ @ @@ @@ 23 @8 83 DB (P 3@ 86 02 61 @@ 30 00 || Write |[ Clear || Read

|
|
|
|
4 |ee Be @2 7F 27 88 86 68 @3 Bl 86 63 10 11 8@ @2 || WYrite || Clear || Read
|
|
|

5 |e7 eF 87 @0 @7 @@ 87 @0 @7 @@ 07 @0 ©7 88 o7 20 |[Write || Clear || Read
6 |45 45 59 4A E4 1B BC 9@ @0 @0 @0 @0 @0 @0 @2 @ || Write || Clear || Read
7 |ee 58 14 oF e 55 82 40 1@ 83 00 BE 8F 28 89 @2 || Write || Clear | [ Read

o [t [2 |3 |a[s s |7 s [0 [asc o]
8 FE FF FF FF FF FF FF FF FF FF FF FF FF FF FF |[ Write || Clear | [ Read

| |
9 |50 41 @8 BE 22 FF F7 @2 @@ FF @E FF FF FF F@ Fo || Write || Clear || Read |
A |FF |FF |FF |FF [FF FF FF |FF |FF |[FF FF |[FF FF [FF FF FF |[ Write | [ Clear | Read |
B |FF |[FF |FF |FF |FF FF FF FF |[FF FF FF FF FF |[FF FF |FF || Write | [ Clear || Read |
| |
| |
| |
| |

C |FF |FF FF FF |FF FF FF (FF FF |FF |[FF FF FF FF FF FF |[ Write |[ Clear || Read
D |FF |[FF |FF |FF |FF FF FF FF |[FF FF FF FF FF |[FF FF |FF || Write | [ Clear || Read
E |FF |FF FF FF |FF FF FF (FF FF |FF |[FF FF FF FF FF FF |[ Write |[ Clear || Read
F |FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF FF |[ Write || Clear || Read
Test @x@o~exFF| DSP Enable Check L all [ a1 |[ al1 |

® Configure UART multi-Slave Method:
(a) Force low to active PADO (CS Pin) of DUT1 and DUT2 (CS pin controlled by your uC GPIO)
(b) Configure 0x380Das 0x3F to two PL7211 CFG at the same time.

Step as below:
Force DUT2 CS Low-> Force DUT1 CS Low->Write 0x380D to Ox3F->Resume DUT1 CS High-> Resume
DUT2 CS High

Digital 0
Digital 1
Digital 2

DUT1 PADO(CS Pin)

DUT1 RESET Pin
DUT1 PL7211 UART RX

DUT1 PL7211 UART TX

Digital 5

* X o+ N O+ M o+ M o+ X o+ M

DUT2 PADO(CS Pin)

B
B8
B
B
B
8

Digital 6
ZOOM IN Write 0x380D to Ox3F:
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100us/div 7us 107us 207us 307us 407us 507us 607us

Digital 0
~Digital'l

® Read/Write DUT1 Method
(a) Force low at PADO(CS Pin) of DUT1 and Force high at PADO of DUT2 to call DUT1
(b) Read or write data from DUT1

Step as below:
Control the CS pin (High->Low->High )of DUT1 During issue command , That is same as the CS pin control of

SPI interface.

11.692ms 16.692ms .692m 2 36.692'T‘5 41.692ms

ZOOM IN: DUT1 Read
100us/div 12.936ms 13.086ms 13.196ms 13.296ms 3.336ms 13.496ms 13.596ms 13.636ms
Digital 0
—Digital 1

ZOOM IN: DUT1 Write

1ms/div 25, 5 26. 5 27. 5 28 5 29, 3 30.359ms 31.359ms
Digital 0
~Digital'1

® Read/Write DUT2 Method
Force low at PADO of DUT2 and Force high at PADO of DUT1 to call DUT2

Read or write data from DUT2

(e) : Control the CS pin (High->Low->High )of DUT2 During issue command , That is same as the CS pin

control of SPI interface.
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4ms/div -4.2705ms -2705us 3.7295ms 7.7295ms 11.7295ms 15729
Digital 0
~Digital'l

l” Set DUT2 0x3805=0x10 ||" l DUT2 Read length=16
~ (readlength=16) [||fil -

L]

Digital 5 0

Digital 6 CS of DUT2: High
Digital 7

ZOOM IN: Write DUT2 0x3805 as 0x10(read length=16)

100us/div -157us -57us 43us 143us 243us 343us 44345 543us

Digital 0
~Digital'1

Cs 3C» 3C + 3C « 3C = 3

Digital 5

ZOOM IN: Read DUT2 0x3800, length=16 byte

30vus/dIv TR B VLTI 0.207110 0.00 7110 L VRIEY TLO LTI J.3001 J.00 TN
Digital 0
" Digital'l

*
T ——

Digital'5

3.6 UART Slave ID

The setting as below
SID[7:0] = 0x380F[5:0] SID+SlavelO

Command [7:2] = 0x380F[5:0] SID
Command [1:0] = 10 SID1(PAD_P4), 10 SIDO(PAD_P11)

The default value : 8b’ 11111111=0xFF (6-bit from 0x380f[5:0]=b’ 111111, 2-bit from I/O pin: SID1=1, SID0=1).
Because UART’s RxD pin is shear pin with SIDO(PAD_P11), so it only has SID1=0 and SID1=1 two

combinations.
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Write Command

Preamble
| 55 ||.tm ||SID ||CMD||ADH||ADL|| D3 || D2 || D1 || Do |H-'
Time out
Read Command
Preamble AckNack
|55||M||SID||CMD||ADH||ADL| EAAS | Y

Time out

Figure 3-11 : UART Write and Read Command

3.7 UART-OTP

The slave ID change mechanism need to dumping from OTP , PL7211 must write the DSP codes
(CFG.ROM, RO.ROM and DSP.ROM) into OTP through the Prolific’s calibration board-SPI interface, you can
fix Ox380F=0x7f([5:0] SID= bin 111111), the slave ID will depend on IO SID1 and IO SIDO after you reset
PL7211.

If the OTP is empty(CFG has not the analog key), the slave id is the default value :bin 11111111(6-bit from
0x380f[5:0]=bin 111111,2-bit from I/O pin: SID1=1, SID0=1).

< Register Table >
Block: /7™ = high Byte Addr:

o (1 |2 3 |a s 6 |7 (8o fapcpo|e]r @x00 - @x9B
M C7 |88 75 @@ @ee |[FF 88 @F Al (@7 4@ 85 F3 @3 Write Clear Read

@a ee 92 @88 el ee a8 @2 99 B8 el ee a8 ee Bec 38 Write Clear Read
@c B& o BB 22 B8 38 @8 &8 B2 @2 ee B8 a8 B8 er Write Clear Read
@a ee @2 @88 23 @8 83 De Ce 38 esc B2 6l @8 88 B8 Write Clear Read
@2 Be @2 J7F 27 B8 86 63 B3 38 Be 68 18 11 (8@ a8 Write Clear Read
a7 ec a7 a8 @7 ee a7 ee a7 a8 @7 e a7 ee ey a8 MWrite Clear Read
44 45 |55 42 E4 |1B 8C ee @@ B8 @8 &8 a8 ee 8o a8 MWrite Clear Read
@a le @4 @F ee 56 82 48 1@ @3 ee BE &8F 28 @9 B2 MWrite Clear Read

=l |l@m (| Wk =@

(N P O P O P EX P O O O PO O P O O

Figure 3-12 : PL7211 OTP setting for UART SlavelD
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3.8 UART-SID IO setting

11. 10 SID1=1, 10 SID0=1(Default value)

B HW Setting
PL7211 Demo board: SID1(GPIO4) connect to VDD, SIDO(SPI_DI) connect to VDD, Mode connect to GND,
SPI_CS connect to VDD

Figure 3-13 : PL7211 IO SID1, 10 SIDO PIN Mapping for UART SlavelD
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Y

LIS

Figure 3-14 : PL7211 IO SID1=1, 10 SID0=1 Mode/CS setting for UART SlavelD

B UART FW Protocol
Command [7:2] = 380F[5:0] SID
Command [1:0] = 10 SID1(PAD_P4), 10 SIDO(PAD_P11) = 2b’ 11

Command [7:0] = 0x380F[5:0] SID+ |0 SID1(PAD_P4), 10 SIDO(PAD_P11)
= 6b’ 111111+11 = OXFF

Read Command

Preamble Ack/MNack
‘55HAA||SID|‘CMD|‘ADHH!—\DL‘ EAIAS
‘ D3 ‘ D2 ‘ D1 ‘ Do ‘

SID[7:2] = 380F[5:0] SID

SID[1:0] = 10 SID1(PAD_P4), 10 SIDO(PAD_P11)

SID[7:0] = 0x380F[5:0] SID+ 10 SID1(PAD_P4), 10 SIDO(PAD_P11)
=bin 111111+11= 0x FF

100us/div 47us 147us G 347us 447us S4Tus 547us T4Tus £
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12. 10 SID1=0, IO SID0=1

B HW Setting
PL7211 Demo board: SID1(GPIO4) connect to GND, SIDO(SPI_DI) connect to VDD , Mode connect to GND,
SPI_CS connect to VDD

Figure 3-15 : PL7211 IO SID1=0, 10 SID0=1 Mode/CS setting for UART SlavelD

B UART FW Protocol
Command [7:2] = 0x380F[5:0] SID
Command [1:0] = 10 SID1(PAD_P4), 10 SIDO(PAD_P11) = 2b’ 01

Command [7:0] = 0x380F[5:0] SID+ |0 SID1(PAD_P4), IO SIDO(PAD_P11)
= 6b’ 111111 + 01= OXFD
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Read Command
Preamble Ack/Nack
‘55 ||AA|‘SID‘|CMD|‘ADH‘|ADL| EAIAS
‘Da‘nz‘m‘no|
1 1 1 1 1 1 1
SID[7:2] = 380F[5:0] SID
SID[1:0] = IO SID1(PAD_P4), 10 SIDO(PAD_P11)
SID[7-0] = 0x380F[5-0] SID+ 10 SID(PAD._P4). 10 SIDO
(PAD_P11)
= bin 111111+01= 0x FD

-42us 58us 158us 258us 358us 458us 558us G658Us

A5 Stop Read
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Power Protection Function Description

The power protection function of PL7211 prevents overload condition which may cause equipment

overheat or even catch fire.

When the load current exceeds the rated current (or pre-configured current threshold, ILT/ST) for a
specified time, the relay will be switched off to prevent overheat condition. Both the overload threshold

current and delay time to switch off relay can be configured through the AP provided by Prolific.

4.1 Power Protection Operation

The operation of protection is shown as below Figure.

If the load current (ILOAD) is less than or equal to ILT/ST, the relay is always ON.

If the load current (ILOAD) is larger than ILT/ST, the delay time (TOFF) to switch off relay will be
shorter. Please refer to section 6.2.2 to calculate (TOFF).

Both the ILT/ST and TLT/ST can be configured by the application software provided by Prolific.

Overload
Current Threshold

ILT/ST \ /

ILOAD

Relay Always ON

Figure 4-1 : Description of long/short time protection (ILOAD = ILS/ST)

[
Relay I

ON OFF

Figure 4-2 : Description of long/short time protection (ILOAD > ILS/ST)

PL7211 AFE Calibration Application Note -39/90 - Release : October 26, 2016



Prolific

OGY FOR TOMORRO

AN-71161001

Y 4

4.2 Calculate the delay time to switch off relay

The delay time, Torr, can be calculated by the following equation:

|
_ LT/ST
Torr = Tip/sr X

I LOAD

For example,

» Short time threshold current (Is7) is set as 30A
» Tgris set as bsec

» Exact load current is 50A.

We can obtain the delay time to switch off delay is:

Torr = 5X(3%0)2 =1.8sec

4.3 OCP Protection

Ex: In Our Demo board, If Calibration current is 5A:

6A (1.2X) ~9.5A (1.9X) relay pick time = [T=240/ (1.2) ~2] ~ [T=240/ (1.9) ~2]
10A (2.0X) ~14.5A (2.9X) relay pick time = [T=20/ (2.0) ~2] ~ [T=20/ (2.9) 2]
15A (3.0X) ~49.5A (9.9X) relay pick time = 1ms

B R E

EEFL ks

Precise & Programmable

I: Rated current

X: Programmable X times of | for over load
Y: Programmable Y times of | for abnormal
Z: Programmable Z times of | for short circuit &

thr L

10m

s

Pl

-1
t

5m |

im T

10s

5s T

T e
8 i (HREEERNE 58
1s T Traditional NFB

Programmable Range

0.5ms
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Figure 4-3 : Programmable Range

4.4 OCP Threshold

LT PU: 1.2X|PICK TIME|300 LT _PUM2*T = 432
INST: 3X|Trip time is 1 millisec
SampleCnt 1953

Table 4-1 : Leakage and OCP setting Table

4.5 AVM (Auto Voltage Margin)

PL7211 has two ADC input channels, It can be one voltage input and one current input or two current
inputs. It depends on the DSP program definition. The DSP have 2K words instruction memory space
and 48 words data space.

Prolific had provided some pre-defined power monitor functions, like, AVM, Power Protection.

4.6 AVM introduction

By setting AX /BX/ CX/ DX, you can use PL7211 AVM function shown as follow figure.
PL7211 will auto switch relay on/off when input voltage threshold are setting

In Hysteresis region relay will keep before status, until over /under region.

Point Voltage Relay Ratio
AX 66 relay off 0.6
Bx 88 relay on 0.8
Cx 132 relay on 1.2
Dx 154 relay off 14

Table 4-2 : AVM threshold
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LED1
Relay OFF i | ON
- _— L o . o
ot | LED blinking cont.  cont cent. cont
WK wY wo W W

4.7 DSP AVM flow

Figure 14 : AVM DSP flow

For example , if the sample counts/second is 3906(0xF42), then the AVM sample count2 is
3/60*(0xF42) = 195(0xC3)

VRMS _Voffset % SC?2

Vgain/218

VTH
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5. AC Calibration Flow

PL7211 AP can suitable to calibration with HS-3103 and KP-1001 power source, after connect with

device environment, you can follow the test follow to do AC calibration.

5.1 Setup environment

Prolific Calibration AP
software control

PL7223+PL7411 PL7411 Product
Calibration board

Figure 5-1 : Calibration environment setup

5.2 PL7211 Mode

Because DSP has 3 types codes for PL7211-AFE+AVM+OCP+Leakage / PL7211-1V3I /PL722X pin to

pin, please make sure the mode is “ AFE+AVM+OCP+Leakage” as below:

Register | Expor‘t-DownloadIPr‘oductiom ModEIIDownload Mode |

r< DUT Calibration Condition » 8

Stepl: Power Source Setting. Power Scurce selecticn: ya -
Calibration Power Setting |Test Point 1'| Test Point 2'|

v I Freq PF
[23e.6 +| 5.0 ~-||se | |e.5L-| ON OFF
Step2: Waitting Voltage, Current, Phase, Instantaneous Power Stable. ﬁnterface
3.6 |, [e.256 |, [o.000000 ..., [57.4800eee(, |50 | uz iE:g;‘ﬂﬁi% Aute Calibration
Product3

Step3: Manual input DUT serial number. 1
->Serial number:|%l2)1 | Re s u t Relay Pin Default High ¥ Internal OSC

[ For Calibration

rAccuracy Limit Setting < Mode >
B % [coms | [laFE+AvM+oCP+Leakage -|]

Save Settings

[~ For OTP

¥ Calibration Test (No Burn) Reset

r< DUT > ‘

Calibration point: Result

Figure 5-2 : PL7211 mode

Map with this Mode , AP will load the files from C:\Exploren\AFE\
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.‘ » Computer » Local Disk (C) » Explorer m

Organize v Include in library » Share with ¥ New folder
- Favorites R
Pl Desktop 1v3l

& Downloads

=] Recent Places

AFE+AVM+OCP+Leakage

PL7223

4 Libraries

Figure 5-3: PL7211 rom code path

5.3 AP Burn DSP

If you are first running PL7211 or you have calibration complete and export the DSP/RO/CFG/, then place

the file in upper folder, You can use download mode to burn AP

Register Export-Downleoad | Production Model Download Model

Interface < Explorer Information >
¥ Productl
[~ Product?2
[ Product3 RO Download Result : PASS
v Burn OTP RO CFG Download Result:  PASS
~ Burn OTP CFG

DSP Download Result: PASS

Auto DownlLoad Start

Serial number: |

—= Burn CFG OTF Start
—» Bumn OTF CFG 1

—> Burn OTP CFG PASS
Load RO Code Start
— Check RO OTP Start
—=Write RO Reqgister Start

—» Bumm RO OTP Start

—= Bumn OTF RO 1

—» Burmn OTF RO PASS

Step 3 Load DSF Code Start
Step 4 : Check DSF OTF Start
— Step 5 Check DSP Version
Step 6 Burn DSP OTF Start
—> Burn QTP DSP Bank #1
Step 7 Write DSP RAM Start
Step b : Read OSP Firmware Version Start
DSPverison | 20FFIFRIFF

CUT Download Program End
End Date : 2015/8/12 T4 03:28:35

m

Figure 5-4 : AP burn DSP
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5.4 AP enable a function before auto calibration

Example: Enable LT and Inst(OCP)
(2): If you want to enable LT, ST and Inst(OCP) functions, please select “LT Enable”, and “INST
Enable”:
(2): If you want to save them, please key press the save settings button.

Register | Export—DownloadIPmduction Mode IDownload Mode ‘

< DUT Calibration Condition

Stepl: Power Scurce Setting. Power Source selection: Np -
Calibration Power Setting |Test Point :L.| Test Point 2|

v I Freq PF
[230.6 -| 5.6 -|[se -] [e.sL | on OFF

B ~|% |Jcoe -| ||aFE+AVM:OCP+Leakage -|

rAccuracy L:i.m:i.'t"OOM Setting < Mode >

Step2: Waitting Veltage, Current, Phase, Instantanecus Power Stable. Ilntemcace
¥ Productl Auto Calibration Save Settings
_»23e.e |, le.2se |, [e.e00eee |, . . [57.48000e0(, |50 | uz I Product2
7 Product3
Step3: Manual input DUT serial number. 1
->Serial number:‘ael | Resu t Relay Pin Default High ¥ Internal OSC
— [ For Calibration
< Ut > I For OTP
Calibration point: Result ¥ Calibration Test (No Burn) Reset
Test 1 point: Result & =
< >
Test 2 point: Result easure bata
- 1 -
DC Calibration:  Result Data Delay multiple
Read Start | Read Stop |
DSP FW VER DUT Teem T
: A Veltage(V)
I i i i | Current(A)
OCP  |Leakage|AVM |No Load|zZee |Re Aclese |MUX |DC

Active Power(W)

F Enable LT OCP | | ¥ Enable INST ocP | Power Factor(PF)

LT Current [15-@ (A INST Current 39-9 |a Frequency (Hz)
LT Pick Time 3€.@ |Sec Trip Time 1 ms CF Count

Accumulate Power(W)

Voltage Error(%)

Current Error(%)

Power Error(%)
USB Ib(mA)
USB Vb(mA)
USE Ib(mAh)
USB Vb(mAh)

Figure 5-5: Enable LT OCP/ST OCP/INST OCP

Example: Use Internal OSC
1. If your HW don’t have the external Crystal(16MHz), and PL7221 OTP CFG BANKO has the NT/PT

trim codes, please select “Internal OSC”:

2. OTPrecord address and record value: If value exist, It’'s mean PL7211 have trimed code
0068 : VREF trim to 1.22 value
0069 : bandgap 0x5E
1C69~1C6B :Tsensor value
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Power Source selection:|yj j

“Accuracy Limit Setting < Mode >

3 -|g |[cows -| |[aFE+AVMiOCP+Leakage |

Interface

¥ Productl = = -
= Product? Aute Calibration Save Settings

I Product3 2

Relay Pin Default High Internal OSC

[~ For Calibration
[~ For QTP

v Calibration Test (No Burn) Reset

Figure 5-6: Enable Internal OCP

OTP CFG BANK1:

nd ExplOrer Engineenng AF LV I1-LU.G(USP ZULD/UY/14) - [Exploer Kegister Form |

IRegister‘ IExport—Download |Production Mude‘ Download Mode

r<lInterface > < OTP > < Register Table > 5
i = Addr Block:|°™" High Byte Addrfé6 ]
= "EB @ |1 (2 |3 |4 [5s |s |7 |8 |2 |[& | |c |p [ |F 9x08 - Ox20
onnect D1 D2 D3 D4
) FF [FF [FF |FF |[FF |FF |FF [FF |FF |[FF |FF [FF |FF [FF [FF Clear Read
Open-1 1 |rr |FF |FF |FF |FF |[FF [FF |FF |[FF |FF |FF |FF |[FF |FF [FF [FF Clear Read
Close-1 Clear| Read 2 |FF |FF |FF [FF |FF |FF [FF |FF [FF |FF |FF |FF [FF |FF [FF [FF Clear Read
Disconn. 3 |FF |FF |FF |FF |FF |FF [FF |FF [FF |FF |FF |FF |FF |FF |FF |FF Clear Read
Open-2 ~< DSP > 4 |FF |FF |FF |FF |FF |FF |FF |FF |FF [FF |FF |FF |FF |FF |FF [FF Clear Read
Addr s |FF |FF |FF [FF |FF |FF |FF |FF [FF |FF |FF_FF |FF |FF |FF |FF Clear Read
Close-2 & |FF |FF |FF |FF |FF |FF |FF |FF 69 [SE_JFF °|FF |FF |FF |FF |FF Clear Read
Disconn. b1 02 . Da 7 |FF |FF |FF |FF |FF |FF |[FF |FF |[FF [FF |FF EE |FF Clear Read
D5 06 EEFF FF [FF |FF |FF |[FF |FF |FF [FF |FF |FF |[FF [FF |FF [FF Clear Read
Close-3
_ o |FF |FF |FF |FF |FF |FF |FF |FF [FF |FF |FF |FF |[FF |FF |FF |FF Clear Read
e - A |FF [FF |FF |FF |[FF |FF |FF |FF |FF [FF |FF |FF |FF [FF |FF [FF Clear Read
I.l\lr‘:i.te| Clear| Read |
< COM port > B |FF |FF |FF FF |FF |FF |FF |FF [FF |FF |FF |FF [FF |FF |FF |FF Clear Read
c |Fr [FF |FF |FF [FF |FF |FF |FF |FF [FF |FF |FF |FF [FF |FF [FF Clear Read
[com. =l | 1< cre >
o |FF |FF |FF [FF |FF |FF |FF |FF [FF |FF |FF |FF |FF |FF [FF [FF Clear Read
(< Mode inf > | Addr D1 E |FF |FF |FF |FF |FF (FF |FF |FF |FF (FF |FF |FF |FF |FF [FF |FF Clear Read
m F |rr |FF |FF |FF |FF |[FF [FF |FF |[FF |FF |FF |FF |[FF |[FF |FF [FF Clear Read
Read Mode
Write| Clear| Read =
e | | | Test @x@@-~8xFF ™ DSP Enable Check ar ] a11 P
|sP1 | |< ro/PROG >————— < DsP Enable > o
"< RESET > Addr D1 ( On Off
Success
a» < Board Fw Ver >
l.l\lr-:.te| Clear-| Read | ( 20P0R0P0 | W
< IF Test > |
< GPIO >
Suc:;ss  Low © High test ‘
Teldt -
Analog Key | Analog Mode |

Figure 5-7: OTP CFG BANK1 value

OTP RO BANK1:
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~< Register Table >

Block: PP 1 Ml High Byte adar[iE_] 2

8 1 |2 |3 |2 |5 6 |7 |8 |9 |[a B |c o |[E |F Bx08 - @x20
ZHFF FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
1 |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
2 |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
3 |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
4 |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF [FF Clear | Read
s |FF |[FF (FF |FF [FF |FF [FF |FF FF |FF FF |FF [FF FF FF FF Clear | Read
6 |FF |FF |FF |FE |FE |FF |FF |FF |FF [73 |88 |ec |ea |FF |FF |FF Clear | Read
7 |FF |FF |FF |FE |FE |FF |FF |FF |FF |PE T [TT |IT |FF |FF |FF Clear | Read

1 /2 |3 |4 |5 |8 |7 (8 (9 (A (B |C |D |E |F

5

FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
9 |FF |FF |FF |FE |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
A |FF |FE |FF |FF |FF |FF |FF |FF |FF |FF |FF |FE |FF |FF |FF [FF Clear | Read
B |FF |FF |FF |FE |FE |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
C |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
D |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF FF FF Clear | Read
E |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
F |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF Clear | Read
Test @x@0~0xFF " DSP Enable Check = |[[ET] 3

Figure 5-8: OTP RO BANK1 value

5.5 AP auto calibration flow:

User don’t need download the DSP/CFG/RO, after calibration done,
will burn the OTP directly
Stepl: select AC Power source (KP1001 / NA / HS3103)

Power Source selection |.|53193I

—Accuracy Limit Setting < Mode >

3 -]y ||coms -| ||aFE+AVM:OCP+Leakage -|

Interface

g E:ggﬂgi% Auto Calibration Save Settings

I Product3

Relay Pin Default High ¥ Internal 0SC

[ For Calibration
[ For OTP

¥ Calibration Test (No Burn) Reset |

Figure 5-9: AP select power source

Step2: select power source and com port
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HS3103 |
[coms ~-]] | [aFesaviocPeLeakage ]

= EmﬂEEE Auto Calibratiocn Save Settings

7 Product3

Figure 5-10 : AP setting com port

Step3: set production accuracy limit

HS3183 |

Auto Calibration Save Settings
I Product3

Figure 5-11: AP setting accuracy

Step4: if power source set “NA”, Please manual enter Voltage/Current /Power

PL7211 AFE Calibration Application Note -48/90 - Release : October 26, 2016



Prolific AN-71161001

v 4

A EXpIOrer ENgINEENNG AF LV LI- L U&|USF JULD/UY/ L4] - [FTOGUCTION Moade |

Register Export-Download |Pr‘oduction Mode| Download Mode ‘

< DUT Calibration Condition >
Stepl: Power Source Setting. Power Source selectiorf m vI
Clibrationioess - |Test Boint 1| Jie=CiRoink 2| rAccuracy Limit Setting < Mode >
v I Freq  PF B % coms | -| |AFE+AVH+OCP+Leakage - |
e fe oo | fosic] on | o |
Step2: Waitting Voltage, Current, Phase, Instantaneous Power Stable. Interface
M Productl Auto Calibration Save Settings
| ,230.6 |, |e.25e [, |e.eceeee |, _. [57.4300@00(, |50 | I~ Product2
I” Product3
Step3: Manual input DUT serial number. R 1
->Serial number:‘ml ‘ e S u t Relay Pin Default High ¥ Internal 0SC
- [ For Calibration
< DUT > [~ For OTP
Calibration point: Result l# Calibration Test (No Burn) Reset

Figure 5-12: AP manual V/I/P
If select the “Single Phase Dummy Load” as power source , you need to measurement the real V and real

I, Then manual input , As below, :

Example :We use PL8331 multi-meter to measure it's real V and |

Dummy load voltage 110V -> multi-meter measure real is 124.46V.
Dummy load voltage 230V  -> multi-meter measure real is 259.09V.
Dummy load current 5A -> multi-meter measure real is 4.74A.

Dummy load current 1A -> multi-meter measure real is 1.17A.

PL8331 Panel
Meter

Figure 5-13: Dummy load manual V/I/P measurement
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Manual enter the real value into below V/I label , We will use the real V and real | for calibration.

Register | Export-Download |Auto Calibr‘atiol{ Debug | Auto Measure IProduction Model Download I"'Iodel
—< DUT Calibration Condition »>
Stepl: Power Source Setting. Power Source selection: yp vl

Calibration Power Setting |Test Point 1| Test Point 2| Enrruracyjin Setting < Mode »———
|3 | % |con9 - IJIFE+AVH-|-0CP-I-Leakage -

ZBBGJISG J|sa JIGSLJ | |
EVEET y_a DL R Sdo1a Interface

12426 |, 1.17 |n |e.eeeeee\Phase |145.s1szee|\w [ee | 1z ,Eﬁigﬂﬂiii Auto Calibration | Save Settings
= Product3

Figure 5-14: AP manual enter V/I/P

Suggest at least 1A current to calibration.

Switch single phase dummy load to 110V (real 123.375V),1A (real 1.163A) :

Figure 5-15: Dummy load with PL7211 Calibration
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Step5: Enter production serial number

—< DUT Calibration Condition >

Stepl: Power Source 5etting.
Calibration Power Setting |Test Point :L'| Test Point 2.|

v I Freq PF
230.0 ~| 5.6 ~| s | le.5L~| ON | OFF |
Step2: Waitting Veltage, Current, Phase, Instantanecus Power S5table.
-y124.46 |, |1.17 A |©-©eeeee 145.5132&&!|w |EB

|Hz

S5tep3: Manual input DUT serial number. 1
->*Serial number Re S u t

Phase

Figure 5-16: AP production serial number

Step6: click Auto calibration start button

Power Source selection: m -

-Accuracy Limit COM Setting < Mode >

3 -|% |[|coms | |[aFE+AVMiOCP+Leakage -|

Interface

¥ Productl . .
= Product? Aute Calibration

I Product3

Relay Pin Default High ¥ Internal 0SC

[ For Calibration
[ For OTP

v Calibration Test (No Burn) Reset

Figure 5-17 : AP calibration start button
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Step 7: after Calibration done, AP will show PASS

as follow picture.

—< DUT Calibration Condition
Stepl: Power Source Setting.
Calibration Power Setting |Tgst Point 1.‘ Test Point 2.‘

Vv I Freq PF
[23e.0 ~| 5.6 -| s | |e.5L-| O OFF

Step2: Waitting Voltage, Current, Phase, Instantaneous Power Stable.
ly .17 o.000000 |, .. [145.618200(, |60

|Hz

_s[124.46 la

Step3: Manual input DUT serial number.

->Serial number: m

Power Source selection: ya -

rAccuracy LimitCOM Setting < Mode >
B -|x |Jcoms -| |[aFE+AvmMioCP+Leakage -]

Interface
¥ Productl
I” Product2
I” Product3

Auto Calibration Save Settings

Relay Pin Default High
[ For Calibration

< DT > | e (o
. . . Step 3 : Calibration Data Verify 5 i R +
Calibratien peint: PASS _sMeasure DUT Data Start ¥ Calibration Test (No Burn) asa
s e, ->Verify Data Start
La=tRigpolntl N -»>FCC function disable ¢ Measure Data >
Test 2 point: NA ->NoLoad function disable
->0CP LT disable : 1 -
DC Calibration:  NA ->0CP TNST disable R e L
Step 3 : Calibration Pass
--------------------- DUT Aute Calibration End ---------- Read Start ‘ Read Stop ‘
End Date : 2016/18/26 b 11:29:46 B
DSP FW VER = |-ccccooeos DUT Calibration Process End---------- DUT Item DUT
2016/09/14 - = : = Voltage(V)
I Current(A) 1.168585
OCP | Leakage|AVM |No Load|Zcc RC AcLose MUX |DC |
Active Power (W) 145.184341
Power Factor(PF) 1.000000
¥ Mux Enable v Auto Setup SampleCnt
Frequency(Hz 55.914154
VSID-@ VSID-1 VSID-2  VSID-3 B =quency (Hz)
CF Count 200000000000
1 -
CINE [ SR [ T [ IR
ISID-@  ISID-1 ISID-2  ISID-3 Current Channel Accumulate Power (W)
e - 1 - 2 - B - CHANNEL A = Voltage Error(X%) -9.181393
Current Error(%) -9.120981
DSP CH ID Setting
VA CHD VB_CHID VC CHID VN_CHID Power Error(%) -0.257939
Setup
[ (8 T (B A [ O USB Tb(mA)
IA CHD IB CHID IC CHID ID CHID USB Vb(mA)
IR [ T "W [ O Read USB Ib(mah)
USB Vb(mAh)

Figure 5-18: AP Calibration result
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5.6 Report and Message Generator

Once the calibration is completed by the calibration AP, Report Data will be generated in the following path:

Report Path:

-->"C:\Explorer\Calibration\Report\xxxx.txt"

Report Data Example:

Start Date : 2015/5/13 T[4 12:09:50
DUT serial number : 0001
Accuracy Limit : 3 (%)

V (%) | (%) W (%) CH:0

120.0V,5.0A,60Hz,0.5L 0.008330(%), 0.010000(%), 0.006670(%),
120.0V,5.0A,60Hz,0.5L 0.008330(%), 0.119880(%), 0.025020(%),
120.0V,5.0A,60Hz,0.5L 0.008330(%), 0.378510(%), 0.640600(%),
PL7x11 Calibration Result : PASS
End Date : 2015/5/13 T4 12:16:31
VAGain : 0x1577
CH:0 IAGain : 0x72FC
CH:0 PAGain : 0x268E
SampleCnt : Ox07A1
SIRMS_50ms : 0x2ECFFC3
OCP SMP : 0x0062
INST SMP : 0x0001
CH:0 LTPUTH : 0x044361F3
CH:0 STPUTH : OxOBD79ES50
CH:0 STTH : 0x001280E75D00
CH:O LTTH : Ox0063EB47C2FF
CH:0 INSTTH : 0x007D4949
CH:0 KWH_TH : 0x06A4D254F9AC
CH:0 NoLoad_TH : 0x00000000F7DB
ZCC_ON : 0x000A
ZCC_OFF : 0x000A
End Date : 2015/5/13 4 12:16:35

Message Data Path

-->"C:\ Explorer \Calibration\Message\xxxx.txt"
PL7211 AFE Calibration Application Note -53/90 - Release : October 26, 2016
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Message data Example:

Start Date : 2015/5/13 T[4 12:09:50
DUT serial number : 0001
Accuracy Limit : 3 (%)

Auto Step 1 : Initial Process
--> USB Connect Start
Test Point CalibrationPoint Start: 120V, 5A, 60Hz, 0.5L
--> Load CFG Code Start
--> DUT Interface Test Start
--> Write CFG Register Start
--> Write RO Register Start
--> Write DSP RAM Start

Auto Step 2 : Calibration Process
--> Calibration PF,CH:0
--> Calibration V,CH:0
--> Calibration I,CH:0

--> Calibration Active Power,CH:0

Auto Step 3 : Calibration Data Verify
--> Measure DUT Data Start
--> Verify Data Start
-->ZCC function enable
-->NoLoad function enableO
-->0OCP LT Setting : 6.0 A, 300.0 Sec,CH:0
-->0OCP-LT enable,CH:0
-->0CP ST Setting : 10.0 A, 300.0 Sec,CH:0
-->0CP-ST enable,CH:0
-->0OCP INST Setting : 15.0 A, 1 Sec,CH:0
-->0OCP-INST enable,CH:0

--> Calibration Active Power,CH:0

PowerControl: TestPoint_1
Test Point 1 Start : 120V, 0.1A, 60Hz, 1.0
Test Point 1 Result: PASS

PowerControl:TestPoint_2
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Test Point 2 Start : 120V, 15A, 60Hz, 1.0
Test Point 2 Result: PASS

--> Relay Turn On Setting0
--> Relay Turn On PASSO
--> Relay Turn On Settingl
--> Relay Turn On PASS1
--> Relay Turn On Setting2
--> Relay Turn On PASS2
Auto Step 3 : Calibration Pass
KP1001 Power OFF Start
--------------------- DUT Auto Calibration End
End Date : 2015/5/13 4 12:16:31
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5.7 How to export DSP /RO / CFG to file

Please select the Export-Download Page ,

Step 1: Click Export DSP Program / Export CFG data / Export RO data button

Register Export-Download | Production Mode
< DSP Buffer >
Bx3008~8x3005 ! Bx3060~8x3865!
8x3086~8x300B ! @x3866~Bx306B!
8x308C~8x3011: Bx386C~Bx3871:
Bx3012~8x3017: Bx3872~Bx3877:
Bx3018~8x301D: @x3878~Bx387D:
Bx301E~8x30823: @x387E~Bx3883:
Bx3024~8x308259: Bx30884~Bx3085:
Bx302A~8x382F: @x388A~Bx368F:
Bx3838~8x3835: @x3896~Bx3895:
Bx3036~8x303B: @x30896~Bx369B:
Bx303C~8x3841: @x309C~Bx30AL:
Bx3042~8x30847 ! @x30A2~Bx30AT !
Bx3048~8x304D: @x30AE~Bx30AD:
Bx304E~8x3053: @x30AE~Bx30B3:
8x3054~8x3059: @x38B4~Bx30B9:
8x305A~8x305F ! @x38BA~Bx30BF:
Run Stop ‘—4 Load File and Writ
« DSP © RO { CFG
Export OTP data | |E PR

Export DSP Data |

[ Write to OTP |7
Export DSP Program

¥ Write to Shadow RAM

Export CFG data Write DSP

Export RO data

#
Figure 5-19: AP export code
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Step 2: Save DSP.rom / CFG.rom / RO.rom to your specify path

i Savein: | i DSP | = & e E
! &= Name = Date modified Type
L';} i |CFG.rom 8/12/20153:56 PM  ROM File
Recent Places  ° L‘J : 5 :
|_|DSP.rom 8/12/20153:55PM  ROM File
[ _|RO.rom 8/12/20153:56PM  ROM File
Desktop
=
Libraries
-
A
Computer
“
Network
< | m |
File name: IDSP.rom Zl | Save I
Save as type: *rom _v_I I

Figure 5-20: AP save code
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6. AC Calculate Method
6.1 Parameter Address and Mapping

Those parameter is mapping in DSP As below

Ve VE Va
vCcos  |[VBOS  |vaOs
VC_LLCNT|VB_LLCNT|vVA_LLCNT
VO LLIDX |VE LLIDX |v4 LLIDX
ZXCCnt  |2XBCnt  |ZXACht
ZXCStart  |Z¥BStart  |Z3AStart
ZXCSlop |2¥BStop  |ZAStop
VCZNTO |VEZATO |VAZXTO
VCSlate  |VESlale  |VAStale
Temp_Cnt Va0
Ic 1B 14
lue

ICO8 IBOS 1A03 EWHVALZ COV_H_Va

IC_LLCNT |
IC_LLIDX ]
$Z3_CNT ]
TMP4 140

Table 6-1 : DSP Buffer of 1V1I(AFE+AVM+OCP+Leakage)
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6.2 Calculate Vrms method

Below table explains how to calculate the Vrms(V) method via the mapping address:

Vrms register address : 0x3078~0x307D,
0x3078 address is Low Byte , 0x307D address is High Byte.

Calculate Vrms(V) Value

Register

address

0x3078

0x3079

0x307A

0x307B

0x307C

0x307D

Register
Data

Data[0] =
OxBA

Data[1] =
0x49

Data[2] =
0x6C

Data[3] =
ox77

Data[4] =
0x00

Data[5] =
0x00

Example :

Vrms value = 119.423(V)
Data[5]=0x00
Data[4]=0x00
Data[3]=0x77
Data[2]=0x6C
Data[1]=0x49
[

Data[0]=0xBA

Vrms value = {(Data[5]*256"5) +(Data[4]*256"4) +(Data[3]*256"3) +

(Data[2]*256"2) + (Data[1]*256) + Data[0]} / (2724)

= (0x0000776C49BA) / (224)
= 2003585466 / (224)
= 119.423 (V)

Table 6-2 : Calculate Vrms
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6.3 Calculate Irms method

Below table explains how to calculate the Irms(A) method via the mapping address for 1V1I:

Calculate Irms(A) Value
Irms register address : 0x3084~0x3089,
0x3084 address is Low Byte , 0x3089 address is High Byte.

Register
0x3084 0x3085 0x3086 0x3087 0x3088 0x3089
address
Register Data[0] = Data[l1] = Data[2] = Data[3] = Data[4] = Data[5] =
Data 0x35 0x50 OxFB 0x00 0x00 0x00
Example :

Irms value = 2.405964 (A)

Data[5]=0x00

Data[4]=0x00

Data[3]=0x00

Data[2]=0xFB

Data[1]=0x50

Data[0]=0x35

Irms value ={(Data[5]*256"5) +(Data[4]*256"4) +(Data[3]*256"3) + (Data[2]*256"2) +
(Data[1]*256) + Data[0]} / (2°30)

= (0xO00000FB5035) / (2730)
= 16470069 / (2°30)
= 2.405964 (A)

Table 6-3 : Calculate Irms(A)
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6.4 Calculate Active Power method

Below table explains how to calculate the Active Power(Wa) method via the mapping address for 1VL1I:

Calculate Active Power(Wa) Value
ActivePower register address :0x3090~0x3095
0x3090 address is Low Byte , 0x3095 address is High Byte.

Register
0x3090 0x3091 0x3092 0x3093 0x3094 0x3095
address
Register Data[0]= Data[l1]= Data[2]= Data[3]= Data[4]= Data[5]=
Data 0x77 0x9C 0x22 Ox74 0x09 0x00
Example :

ActivePower value =2420.1352(W)
Data[5]=0x00
Data[4]=0x09
Data[3]=0x74
Data[2]=0x22
Data[1]=0x9C
Data[0]=0x77

Active Power value = [(Data[5]*256"5) + (Data[4]*256"4) + (Data[3] *256"3)+
(Data[2] *256/2)+(Data[1]*256) +Data[0] ] / (2+24)
= [(0x00*256"5) + (0x09*256"4) + (0x74*256"3) +
(0x22*256°2)+ (0X9C*256) + 0x77] / (224)
= (0x000974229C77) | (2/24)
=(40603130999) / (2"24)
= 2420.1352 (W)

Table 6-4 : Calculate Active Power(Wa)
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6.5 Calculate PF and Phase angle method

Below table explains how to calculate the Power Factor (PF) and phase angle method via the mapping
address:

Calculate Power Factor(PF) Value and Phase Angle Value
PF value = ActivePower / ( Vrms x Irms)

Phase Angle value = arcCos( PF )

Active Power value and Vrms value and Irms value are known, so use rule to calculate PF and Phase Angle.
Active Power value = 275.00(W)

Irms value = 5.00 (A)

Vrms value = 110.00 (V)

Example : PF value =0.5000
PF value = (ActivePower) / ( Vrms x Irms)
=(275) / (110.00 x 5.00 )
=05
Phase Angle value = arcCos( PF)
= arcCos(0.5)
=60 (Degree)

Table 6-5 : Calculate Power Factor(PF) Value and Phase Angle Value
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6.6 Calculate Accumulate power Method

Below table explains how to calculate the Accumulate Energy(Wa) method via the mapping address for
1V1il;

Calculate Accumulate Energy (Wa) Value
Accumulate Energy value = CF_Count *0.3125 WH

= 38580 (WH)
= 38.58 (KWH)
CF_Count register address : 0x312C~0x3131,
0x312C address is Low Byte ,0x3131 address is High Byte.

Register
0x312C 0x312D 0x312E 0x312F 0x3130 0x3131
address
Register Data[0] = Data[l] = Data[2] = Data[3] = Data[4] = Data[5] =
Data 0x40 OxE2 0x01 0x00 0x00 0x00

Example : CF_Count value = 123456 (imp)
CF_Count value = (Data[5]*256"5) + (Data[4]*256"4) + (Data[3] *256"3)+
(Data[2] *256"2)+(Data[1]*256) +Data[0]
= (0X00*256"5) + (0X00*256"4) + (0X00*256"3) +
(0x01*2562)+ (OXE2*256) + 0x40
= 0x00000001E240
= 123456(imp)
Accumulate Energy Value = CF_Count *0.3125
=123456*0.3125
= 38580 (WH)
= 38.58 (KWH)

Table 6-6 : Calculate Accumulate Energy (Wa)

6.7 Calculate Frequency method

Below table explains how to calculate the Frequency (Freq) method via the mapping address:

Calculate Frequency(Hz) Value
Frequency value = {((ZccCnt-1) /2 )/ ( ( ZccStop - ZccStart) / SampleCnt) }= 49.9992 (Hz)
ZccCnt register address : 0x3018~0x301D,

0x3018 address is Low Byte , 0x301D address is High Byte.
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address 0x3018 0x3019 0x301A 0x301B 0x301C 0x301D
Register Data[0] = Data[1] = Data[2] = Data[3] = Data[4] = Data[5] =
Data 0x64 0x00 0x00 0x00 0x00 0x00
Example : ZccCnt value =100
ZccCnt value = (Data[1]*256) +Data[0]
= (0x00*256) + Ox64
=0x0064
=100
ZccStart register address : 0x301E~0x3023,
0x301E address is Low Byte , 0x3023 address is High Byte.
Register
Address 0x301E 0x301F 0x3020 0x3021 0x3022 0x3023
Register Data[0] = Data[l] = Data[2] = Data[3] = Data[4] = Data[5] =
Data 0x20 0x00 0x00 0x00 0x00 0x00
Example : ZccStart value =32
ZccStart value = [(Data[5]*256”5) +(Data[4]*256"4)+(Data[3]*256"3)+
(Data[2]*256"2)+(Data[1]*256) +Data[0]]
= (0x00*256"5) + (0X00*256"4) + (0X00*256"3)+
(0x00%256"2) + (0x00*256) + 0x20
= 0x000000000020
=32
ZccStop register address : 0x3024~0x3029,
0x3024 address is Low Byte , 0x3029 address is High Byte.
Register
Address 0x3024 0x3025 0x3026 0x3027 0x3028 0x3029
Register Data[0] = Data[l] = Data[2] = Data[3] = Data[4] = Data[5] =
Data 0x3B OxOF 0x00 0x00 0x00 0x00

Example : ZccStop value = 3899
ZccStop value = [(Data[5]*256"5) +(Data[4]*256”4)+(Data[3]*256"3)+
(Data[2]*256"2)+(Data[1]*256) +Data[0]]
= (0x00*256"5) + (0x00*256”"4) +( 0x00*256"3)+
(0x00*256"2) +( 0xOF*256) + 0x3B
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= 0x000000000F3B
= 3899

SampleCnt mapping address (from CFG Register mapping for AFE) : 0x3809~0x380A,
0x3809 address is Low Byte , 0x380A address is High Byte.

Register
0x3809 0x380A
address
Register Data[0] = Data[1] =
Data 0x42 OxOF

Example : SampleCnt value = 3906
SampleCnt value = (Data[1] *256)+Data[0]
= (OXOF*256) + 0x42
= Ox0F42
= 3906

Frequency value = {( (ZccCnt-1) /2 ) / ( ( ZccStop - ZccStart) / SampleCnt)}
={((100-1) / 2) / ((3899 - 32 ) / ( 3906 ))}

(49.5) / (0.9900153)

49.9992 Hz

Table 6-7 : Calculate Frequency (Hz)

6.8 OCP Parameter Calculate method

Follow is explanation how to calculate the OCP sample count -OCP_SMPA method for 1V1I:

Calculate OCP_SMPA Value
OCP_SMPA=SampleCnt / 25

SampleCnt register address : 0x3809~0x380A,
0x3809 address is Low Byte , 0x380A address is High Byte.

OCP_SMPA register address : 4036~0x4037,
0x4036 address is Low Byte , 0x4037 address is High Byte.
Example :
ADCDIV = 0x3801 bit3~0.
ADC clock = Crystal Clock/[ADCDIV+1]=16M/8=2M
SampleCnt = ADC clock/ OSR512 /Mux number

2MHz /512/2

=2000000/512/2
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=1953
OCP_SMPA = DEC2HEX (1953/25)
= Ox4E

Table 6-8 : Calculate OCP_SMPA Value

Follow is explanation how to calculate the Instance sample count -INST_SMP method for 1V1lI:

Calculate INST_SMP Value
INST_SMP =SampleCnt/1000

SampleCnt register address : 0x3809~0x380A,
0x3809 address is Low Byte , 0x380A address is High Byte.

INST_SMP register address : 0x4048~0x4049,
0x4048 address is Low Byte , 0x4049 address is High Byte.

Example :

SampleCnt =1953

INST_SMP =DEC2HEX(1953/1000)
=0x01.

Table 6-9 : Calculate INST_SMP Value

Follow is explanation how to calculate the Long time pickup threshold LTPUTHA method ,for 1V1l:

Calculate LTPUTHA Value
LTPUTHA =IArms_50ms*(LT_PU"2)

IArms_50ms register address : 0x30C0~0x30C5,
0x30CO0 address is Low Byte , 0x30C5 address is High Byte.

Register address 0x30C0 0x30C1 0x30C2 0x30C3 0x30C4 0x30C5

Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]

LT _PUTHA register address : 0x4126~0x412B,
0x4126 address is Low Byte , 0x412B address is High Byte.

Register address 0x4126 0x4127 0x4128 0x4129 0x412A 0x412B

Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]

Stepl. Set OCPA_EN to O(address=0x3804 bit2) , 0x3804 &= ~ 0x04
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Step2. Set LTPUTHA = OX7FFFFFFF
Step3. Set OCPA_EN to 1(address=0x3804 bit2) , 0x3804 |= 0x04
Step 4. Wait 2 SECS, read IArms_50ms
Step 5. LTPUTHA =lArms_50ms*(LT_PU"2)
Example :
LT_PU=1.2X
IArms_50ms= 0x2F37809
LT _PUTHA=(0x2F37809)* (1.272)
= 0x43FE00C

Table 6-10 : Calculate LTPUTHA Value

Follow is explanation how to calculate the Long time threshold LTTHA method ,for 1V1I:

Calculate LTTHA Value
LTTHA= (IArms_50ms*20)* (LT_PU"2)*PICK TIME

IArms_50ms register address : 0x30C0~0x30C5,
0x30CO0 address is Low Byte , 0x30C5 address is High Byte.

Register address 0x30C0 0x30C1 0x30C2 0x30C3 0x30C4 0x30C5

Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]

LTTHA register address : 0x412C ~0x4131,
0x412C address is Low Byte , 0x4131 address is High Byte.

Register address 0x412C 0x412D 0x412E 0x412F 0x4130 0x4131

Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]

Stepl. Set OCPA_EN to 0(address=0x3804 bit2) , 0x3804 &= ~ 0x04
Step2. Set LTTHA = OX7FFFFFFFFFFF

Step3. Set OCPA_EN to 1(address=0x3804 bit2) , 0x3804 |= 0x04
Step 4. Wait 2 SECS, read IArms_50ms

Step 5. LTTHA= (IArms_50ms*20)*(LT_PU2)*PICK TIME

Example:

PICK TIME=300 s

LT_PU=1.2X

IArms_50ms= 0x2F37809

LTTHA= [{ (0x2F37809)* 20}*(1.272)*300]
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| =0x6399132FCO0 |

Table 6-11 : Calculate LTTHA Value

Follow is explanation how to calculate the Instance threshold INSTA_ TH method ,for 1V1I:

Calculate INSTA TH Value
INSTA_TH= (IArms_50ms/OCP_SMPA)*2*(INST~2)*0.9

IArms_50ms register address : 0x3066~0x306B,
0x3066 address is Low Byte , 0xOx306B address is High Byte.

Register address 0x30CO0 0x30C1 0x30C2 0x30C3 0x30C4 0x30C5

Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]

INSTA_TH register address : 0x40D2 ~0x40D7,
0x40D2 address is Low Byte , 0x40D7 address is High Byte.

Register address 0x40D2 0x40D3 0x40D4 0x40D5 0x40D6 0x40D7

Register Data Data[0] Data[1] Data[2] Data[3]

Stepl. Set OCPA_EN to 0(address=0x3804 bit2) , 0x3804 &= ~ 0x04
Set INSTA_EN to O(address=0x3804 bit5) , 0x3804 &= ~ 0x20

Step2. Set INSTA_TH = OX7FFFFFFF

Step3. Set OCPA_EN to 1(address=0x3804 bit2) , 0x3804 |= 0x04
Set INSTA_EN to O(address=0x3804 bit5) , 0x3804 |= 0x20

Step 4. Wait 2 SECS,Read IArms_50ms

Step 5. INSTA_TH= (IArms_50ms/OCP_SMPA)*2*(INST~2)*0.9

Example:

INST =3X

IArms_50ms= 0x2F37809

OCP_SMPA=0x4E

INSTA_TH= (0x2F37809/ OX4E)*2*(3"2)*0.9
= 0x9CE7B3

Table 6-12 : Calculate INSTA_TH Value
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6.9 AVM Calculate method

Follow is explanation how to calculate the SampleCnt and capture as below:

Calculate AVM SampleCnt Value
SampleCnt = ADC clock/OSR512/Mux number

SampleCnt register address : 0x3809~0x380A,
0x3809 address is Low Byte , 0xOx380A address is High Byte.
Example :
ADCDIV = 0x3801 bit3~0.
ADC clock = Crystal Clock/[ADCDIV+1]=16M/8=2M
SampleCnt = ADC clock/OSR512/Mux number
=2MHz /512/2
=2000000/512/2
=1953=0x7al

Table 6-13 : Calculate AVM SampleCnt Value

Follow is explanation how to calculate the AVM_SMPA and capture as below:

Calculate AVM_SMPA Value
AVM_SMPA = SampleCnt / (1000/period)

AVM_SMPA register address : 0x403C~0x403D,

0x403C address is Low Byte , 0x403D address is High Byte.
Example :

SampleCnt= 0x07A1

Period=50ms

SampleCnt2 = {0x07A1/(1000/50)}
= 0x61

Table 6-14 : Calculate AVM_SMPA Value

Follow is explanation how to calculate the AVM_DLY and capture as below:

Calculate AVM_DLY Value
AVM_DLY = SampleCnt / (1000/ Relay Delay Time)

AVM_DLY register address : 0x4042~0x4043,

0x4042 address is Low Byte , 0x4043 address is High Byte.
Example :

SampleCnt= 0x07A1

Relay Delay Time =125ms
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AVM_DLY = {0x07A1/(1000/125)}
= OXF4

Table 6-15 : Calculate AVM_DLY Value

Follow is explanation how to calculate the AVM threshold value method via the mapping address

Calculate AVM Value
UV_THL(AX) = VA_RMS_AVM * (Ax"2)
UV_THH(BX) = VA_RMS_AVM * (Bx"2)
OV_THL(Cx) = VA_RMS_AVM * (Cx"2)
OV_THH(Dx) = VA_RMS_AVM * (Dx"2)

VA_RMS_AVM register address : 0x316E ~ 0x3173,
0Ox316E address is Low Byte, 0x3173 address is High Byte.

Register address  |0x316E 0x316F 0x3170 0x3171 0x3172 0x3173
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
UV_THL(AX) register address : 0x415C~0x4161,
0x415C address is Low Byte, 0x4161 address is High Byte.
Register address  |0x415C 0x415D 0x415E 0x415F 0x4160 0x4161
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
UV_THH(BX) register address : 0x4162~0x4167,
0x4162 address is Low Byte, 0x4167 address is High Byte.
Register address  |0x4162 0x4163 0x4164 0x4165 0x4166 0x4167
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
OV_THL(Cx) register address : 0x4168~0x416D,
0x4168 address is Low Byte , 0x416D address is High Byte.
Register address  |0x4168 0x4169 0x416A 0x416B 0x416C 0x416D
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
OV_THH(Dx) register address : 0x416E~0x4173,
0x416E address is Low Byte , 0x4173 address is High Byte.
Register address  |Ox416E 0x416F 0x4170 0x4177 0x4172 0x4173
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
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Example :

TVA_RMS = 0X63EC2CE
Ax ration = 0.6 X

Bx ration = 0.8 X
Cxration =1.2 X

Dx ration = 1.4 X

UV_THL(AX) = 0X63EC2CE * (0.62)
= 0x23F8DCF

UV_THH(BX)= 0X63EC2CE * (0.8"2)
= Ox13FF34FE

OV_THL(CX) = 0X63EC2CE * (1.2°2)
= OX8FE373D

OV_THH(Dx)= 0X63EC2CE * (1.4"2)
= 0xC3D924C

Table 6-16 : Calculate AVM Value

Follow is explanation how to calculate the LED_BLK_TH and capture as below:

Calculate LED_BLK_TH Value
LED_BLK_TH = SampleCnt(1s) / (1000 / Pulse_width)

LED_BLK_TH register address : 0x4084~0x4085,

0x4084 address is Low Byte , 0x0x4085 address is High Byte.
Example :

SampleCnt = 0x07A1

Pulse_width =500 ms

LED_BLK_TH = {0x07A1/(1000/500)}
= 0x3D0

Table 6-17 : Calculate PUL_TH Value

6.10 Leakage Parameter Calculate method

Follow is explanation how to calculate the Leakage pickup threshold and capture as below:

Calculate ILEAK_PUTH Value
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ILEAK_PUTH= ILeak_50ms / (calibration current"2) * (IEAK current"2)

ILeak_50ms register address : 0x30D8~0x30DD,
0x30D8 address is Low Byte , 0x30DD address is High Byte.

Register address 0x30D8 0x30D9 0x30DA 0x30DB 0x30DC 0x30DD
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
ILEAK_PUTH register address : 0x4132~0x4137,
0x4137 address is Low Byte , 0x413C address is High Byte.
Register address 0x4132 0x4133 0x4134 0x4135 0x4136 0x4137
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
Example :
IEAK=0.006(A)
Calibration current =0.01(A)
INST =3X
ILeak_50ms = 0x415d
ILEAK_PUTH = (0x415d)/(0.0172)*(0.006"2)
ILEAK_PUTH = 0x1787
Table 6-18 : Calculate ILEAK_PUTH Value
Follow is explanation how to calculate the Leakage threshold and capture as below:
Calculate ILEAK_TH Value
ILEAK_TH= ILEAK_PUTH * IEAK_Trip_time
ILeak_50ms register address : 0x30D8~0x30DD,
0x30D8 address is Low Byte , 0x30DD address is High Byte.
Register address 0x30D8 0x30D9 0x30DA 0x30DB 0x30DC 0x30DD
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
ILEAK_TH register address : 0x4138 ~0x413D,
0x4138 address is Low Byte , 0x413D address is High Byte.
Register address 0x4138 0x4139 0x413A 0x413B 0x413C 0x413D
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
Example :
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IEAK_Trip_time = 2 millisecond
ILEAK_PUTH = 0x1787
ILEAK_TH = (0x1787) *2
ILEAK_TH = 0x2FOF

Table 6-19

: Calculate ILEAK_TH Value
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Follow is explanation how to calculate the Leakage 1smp threshold and capture as below:

Calculate ILeak_1smp_ TH Value
ILeak_1smp_TH= (ILeak_50ms / OCP_SMPA)*2* (ILeak_1smp”2) / (calibration current*2)* (IEAK current"2)

ILeak_50ms register address : 0x30D8~0x30DD,
0x30D8 address is Low Byte , 0x30DD address is High Byte.

Register address 0x30D8 0x30D9 0x30DA 0x30DB 0x30DC 0x30DD

Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]

ILeak_1smp_TH register address : 0x413E ~0x4143,
0x413E address is Low Byte , 0x4143 address is High Byte.

Register address 0x413E 0x413F 0x4140 0x4141 0x4142 0x4143
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
Example:

OCP_SMPA=79

ILeak_50ms = 0x415D

ILeak_1smp=10X

IEAK=0.006(A)

Calibration current =0.01(A)

ILeak_1smp_TH = (0x415D/ 79)*2*(1072)/ (0.0172)*(0.006"2)
ILeak_1smp_TH = 0x3B92

Table 6-20 : Calculate ILeak_1smp_TH Value
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7. Register Setting and Indicate
7.1 UART Auto Baud Rate

PL7211 auto baud rate default is enable, UART interface will detect baud rate after Master send command,
the result of UART baud rate will save in 0x3918~0x3919 address.
If you want to disable UART auto baud rate, please set 0x380d[5]=0, then 0x3918~0x3919 will been fixed.

0x380D iocfg 7:0 Default:OxFF Access:RW
uart_bau_en 5 1: enable baud rate detection
0: disable
0x3918 BitWidthNum_BO0 7:0 Default: Access:R

7:0 BitWidthNum[7:0]

0x3919 BitWidthNum_B1 5:0 Default: Access:R

5:0 BitWidthNum[13:8]

0x391A BitWidthDen 4:0 Default: Access:R

4:0 | BitwidthDen[4:0]

Figure 7-1: UART Baud Rate register

UART baud rate= system clock * BitWidthDen(0x391A[4:0]) / (BitWidthNum[13:0], 0x3919[5:0]+0x3918[7:0])
=16M * 8/0x0459=115004.

~ NS == L= -

Block: "' CFE ReB1 ¥ igh Byte Addr:

8 |1 |2 |3 |4 |5 |5 |? |s |9 |A ‘B |c |D |E |F 8%38 - @x39

8 FF @6 3@ @@ @1 22 @0 D8 @5 D4 @@ 70 @@ 5@ 80 || Write | [ Clear || Read |
1 |ee ee ee @@ 28 o@ S8 EEPFF @@ 43 80 4F || Write || Clear || Read |
2 |FF |[FF FF |FF FF FF @@ @7 @@ @@ 6C FE FF FF FF FF || Write | [ Clear || Read |
3 |FF FF FF FF FF FF FF FF FF FF FF FF FF @2 @2 22 || Write || Clear || Read |
4 |FF FF |FF |[FF |FF |FF |FF |FF |FF |FF |FF FF |FF |FF |FF |FF | [ Write | [ Clear | [ Read |
5 |FF |FF |FF |FF |FF FF |FF |FF |FF |FF |FF |FF |[FF |FF |FF |FF |[ Wpite | [ Clear || Read |
6 |FF |FF |FF |FF |FF FF |[FF |[FF |FF |FF |FF FF |FF |FF |FF |FF || Wpite | [ Clear || Read |
7 |FF |FF |[FF |FF |FF FF |FF |[FF |FF |FF |FF |FF |[FF |FF |FF |FF |[ Wpite | [ Clear | [ Read |

=

2 J2 [z Ja fs |6 [7 [s fo |afe e o]

Figure 7-2: UART Baud Rate register setting
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7.2 OCP and INST Protect Indicate

PL7211 have OCP and Instantaneous protect function, The function enable/disable table as below (Please
reference PL7211_Leakage and OCP and AVM Demo Board User Manual.pdf):

Address Bits Description

0x3803~ | 15

0x3804 14 OWP_EN
13 HANDSHK_EN
12 AC_Lose EN
11 CLEAR_FLAG
10 INST_IA_EN
09 Leakage INST_EN
08 Leakage_EN
07 CF_CNTB_EN
06 NOLOAD_EN
05 OCPA_EN
04 CF_CNTA_EN
03 KWH_EN
02 RELY_ON_EN
01
00 AVM_EN

Figure 7-3: PL7211 1V1I(AFE+AVM+OCP+Leakage)function flag register

DSP has OCP and INST protect happened indicates:

0x3916 FlagReg_B2 7:0 Default: Access:R

6 LTIA_TRIP: Indicate la current >= OCP long time protect

current

5 STIA_TRIP: Indicate la current >=OCP short time protect

current

2 INSTA_TRIP: Indicate la current >= INST protect current

Figure 7-4: PL7211 OCP and INST register

OCP long time accumulate values:

_IOX3OD2~OX3OD7

OCP Threshold ( PL7211 1V1I support LT+INST):
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0x412B ~ 0x4126
0x4131 ~ 0x412C
0x40D7 ~ 0x40D2

IA-RMS 50ms value:

[IABRAGERN 0x30C0~0x30CS

[OCP Long Time Protect]
If your long time current setting is 6A, 300 sec, and OCPA_EN(0x3803[5]) is 1, then you use the hair dryers to

test it, IA current =8.9A,You can check IA2_ACC(IA-RMS 50ms), if IA2_ACC > LTPUTHA, LTACC_IA will
been accumulated. OCP long time will happened after serval second. You can check LTACC_IA, if LTACC_IA

> LTTH, then LTIA_TRP(0x3916[6]) will rise to 1.

[INST Protect]
If your INST current setting is 15A, 1ms, and INST_IA_EN(0x3804[2]) is 1, then you use three hair dryers to

test it, la current =15.5A, INST protect will happened immediately. You can check INSTA_TRP(0x3916[2]) will

riseto 1

[Clear OCP Indicate]
Set OCPA_EN(0x3803[5])=0, LTIA_TRP(0x3916[6]) and STIA_TRP(0x3916[5]) will been cleared.

[Clear INST Indicate]
Set INST_IA_EN(0x3804[2])=0 and DSP Enable(0x3802[7])=0, INSTA_TRP(0x3916[2]) will been cleared.

7.2.1 OCP Long Time Protect Indicate

Please use PL7211 MP tool to help you to check it. First please check your OCP long time protect settings,
then enter engineer mode, and find the “debug” form. In the debug form, you can find OCP_EN and
OCP_READ(read IA2_ACC), LTPUTHA, LTTH, LT_SUM(LTACC_IA), LTIA_TRIP.
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B You can check your setting,
~-- I:J‘.F..I'I(.th.‘r :rlglrlwrlrlg AP LW LIS L VS LASF SULUFS L] = PTG ivoae |

Register Export-Download §Production Mude Download Mode ‘

—¢ DUT Calibration Condition > 1

S5tepl: Power Source Setting.
Calibration Power Setting ‘Test Point l.| Test Point 2.|

Vv I Freq
230.0 | 5.6 | 5@ -
Step2: Waitting Voltage, Current, Phase, Instantaneous Power S5table.

_sj23e.6 |, |e.25e |, [e.eeeeee |, ... [57.4s3e0000(, -
Step3: Manual input DUT serial number. 1
->Serial number: @01 Re S u t

< DUT >

PF
o.5L | ON | 0FF|

Calibration point: Result
Test 1 point: Result
Test 2 point: Result

DC Calibration: Result

DSP FW VER
4
OCP  |Leakage|AVM |No Load|zece |Re | AcLose|MUx | DC |
¥ Enable LT OCP W Enable INST OCP
LT Current |15.9 |a 2 INST Current [2©-@
LT Pick Time [50.0 |Sec Trip Time 1

Figure 7-5: PL7211 OCP setting
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Please enter engineer mode

A Explorer Engineering AP 151007 - [DownlLoad Mode 1

Register | Export-Download | Production MudelDDwnload Mode I 1

Interfac < Explorer Information > < DSP Firmware Information >
Productl
[C] Product2
[FIProduct3 RO Download Result : Result
[1Burn OTP RO CFG Download Result: Result
[ Burn OTP CFG
DSP Download Result: Result Read
Auto DownlLoad Start l
Serial number: ©@1 Check OTP @ hd
M SK OTP + 1288 Information block
Ox207F
N 128 1, O 2K
A B RO DATA & 2568
o100
81 n RO DATA 22
Ox 1080
wan RO DATA #1
10
2048 B DSP PROKG &3
Ox 1400
2048 B DSP PROG #2
axocuo
2048 B ISP PROMG
onoa00
2RI, CFG DATA &4
OxO300
2560 CFG DATA 43
Ox0200
256 B CFG DATA #2
= = = O | OO0
2561 CFG DATA #1
DownllLoad Delay Time multiple :71 s

2 I MP Mode ]

Figure 7-6: PL7211 MP mode

B Please select the debug form

n. Explorer Engineering AP 151007 - [DownLoad Mode |
Register | Expur‘thuwnlmadI Debug IPr‘udu(tiDn Mudel Download Mudel

Interfac < Explorer Information > < DSP Firmware Information >

Productl
] Product2
ClProduct3 RO Download Result : Result
[1Burn OTP RO CFG Download Result: Result
[ Burn OTP CFG
DSP Download Result: Result Read
Auto DownlLoad Start
Serial number: 201 Check OTP e -
M SK OTP + 1288 Information block
207
N 1286 OxZ00HF
wan RO DATA® e
OxTE00
3841 RO DATA £2
ox D80
wan RO DATA #1
ox1C00
2048 B DSP PROG =3
ox1 400
2048 B DSP PROG #2
ox0CH0
2048 B ISP PROG
x40
ZEGI CFG DATA s#d
OxO300
2360 CFG DATA 43
oxa200
256 3 CFG DATA #2
= = = ek OO
2568 CFG DATA #]
DownllLoad Delay Time multiple : 3 - 0000

Figure 7-7: PL7211 Engineer Mode

PL7211 AFE Calibration Application Note -79/90 - Release : October 26, 2016



AN-71161001 Prolific

Y 4

Press “Read All”.

Please enable “RLY_ON_EN”

Enable “OCPA_EN?” for long time and short time

Press “OCP_READ?, it will read I1A2_ACC

If IA2_ACC > LTPUTH, then you press “LT_SUM”, SUM will been accumulated.

If IA current =6.1A, press “LT_SUM”, LTIA_TRIP will 1 after SUM > LTTH about 29 SECS.
Check LTIA_TRIP indicate.

t-Download §| Debug 1r'oduction Mode | Download Mode

e/pc |1v3l |RGB

r[ Enable ] ~[OCP and Leakage Flag]
15 s
000000000000 Read [ [14]0wP 14
gl [] [ 13] HANDSHK_EN 113
000000001FF1 |[Write| [ Read [][12] PSU_UVP_EN [12
[—] [—] (] [11]CLEAR_FLAG [ [11] LeakINST TRIP
000000003FE2 |[Write| [ Read [J [10]INST_IA EN [] [10] LeakIB_TRIP
7[—] L——] [][09]Leak INST EN C[e9
0000000051E7 |[Write| [ Read [] [@8]Leak_EN [][es
7[—] [—] [1[e7]CF CNTB EN Clfe7
06]HOLOAD EN [@6]LTIA TRIP
! # [1[©5]STIA TRIP
™ CJe4]
Write An] [ Read ALl ] | [ @31k [11e3]
©2|RLY ON EN 3 [][©2]INSTA TRIP
— = [T orms [Jre1]
|61 Write| | Read [¥] [e@] AVM_EN [ [ee]
—

|Fa |urite

ocp
00007800553C | STTH LTTH InstTH
: o (001B30010F2E | 000132006581 00812798 |
13FEaFEC i) [urite| [Read | [urite|Read| [urite| [Read]
@9FEBFEC [urite STPUTH LTPUTH InstCnt
oorrols  |[urtts] ;miﬁmg ?Ms@%{ et ] |
g [Wr-ite][ Read] [blrite][ Read] mr‘ite] Read
14017014 [urite| [Read

IA2_ACC(5@ms)

{Mgggﬁal_j 5 OCP_SMPA

[ z
000015000000 ||lirite| | Read

= = = = = = =
[} 1] ™ ™ ] m ]
Q 17} o 17} 7] o 7]
Q Q Q (=8 Q Q. Q

000078000000 [uirite] —— C— |
|0voenco00000 [irite]

LT_sum| [ BT_sum

0300 |urite| [Read | Write A1l I Read A1l I 2
000000000000 = —

Figure 7-8: PL7211 OCP Long time Debug Flow
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7.2.2 INST Protect Indicate

Please use our AP to help you to check it. First please check your OCP INST protect settings,

then enter engineer mode, and find the “debug” form. In the debug form, you can find INST_IA_EN and

InstTH, INSTA_TRIP.

Press “Read All”.

Please select the debug form

Please enable “RLY_ON_EN”
Enable “INST_IA_EN” for long time and short time
If 1A current =15.1A, then check INSTA_TRIP indicate..

»ad Debug lroduction Model Dawnload Model

~|1v31 | RGB
—[ Enable ] —[OCP and Leakage Flag]
I C[15 S El 15
20000 | Read | O[14 14
7j‘ m [ [13]HANDSHK_EN 1113
38382 ||Write| | Read [J[12]PSU_UVP_EN [12
—u =3 [1[11 4 [] [11] LeakINST_TRIP
10764 |[Write| [Read [VIT10]INST IA EN [] [10] LeakIB_TRIP
la764 {Muite il Rone) SRS A foe
LoF89 ||Write| | Read [][@e8]Leak_EN [][es
—u L Read | [J[e7]1CF CHTB EN [fe7
[]1[©6]1HOLOAD EN [CI1[@6]LTIA TRIP
[J[@5]0CPA_EN [][@5]STIA TRIP
[“1 [e4]1CF CHTA EN Cfeal
All ] [ Read All ] ©3]KWH EN [][e3

=2
6 |[urite] [Read]
6 |[uriee]

[ Write Read
‘ [ F—

|

2222 )]

m
[@0]AVM _EN

3

VI 1O2 TTHSTA TRIP 5

[1[ee]
ocp
STTH LTTH InstTH
001B253(8757 | |0065CBA2FBS6 | | 008OFA7A |

[urite] [Read] [urite]Read]

STPUTH

LTPUTH

(0000115F82E6 | | 0000045 7E0BI |

InstCnt
o1

' Write i Read

|

l!drit eJ[ Read Ji‘ .LWr‘iteJ[ Read J

hdr‘ite]ir[ Read J

IA2_ACC(5@ms)

1000000000000  [OCP_READ

SUM
900000000000 |

[LT_sum| [sT_sum|

Write All

OCP_SMPA

00 ]

I Read All 2

Figure 7-9: PL7211 OCP Instantaneous Debug Flow
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7.3 Leakage Protect Indicate

DSP has Leakage protect happened indicates:

0x3917 FlagReg B2 7:0 Default: Access:R

3 LeakINST_TRIP: Indicate Ib current >= Leakage INST
protect current(ILeak_1SMP=10xILeak)

2 LeakIlB_TRIP: Indicate Ib current >=Leakage protect

current(ILeak)

Figure 7-10: PL7211 Leakage register

Leakage Threshold(Please reference PL7211 Leakage and OCP and AVM Demo Board User Manual.pdf):
0x4137 ~ 0x4132
0x413D ~ 0x4138
0x4143 ~ 0x413E

IbRMS 50ms(ILeak 50ms) value:

[IBRAGERN 0:30D8~0X30DD

7.3.1 Leakage Protect Indicate

Please use PL7211 MP tool to help you to check it. First please check your Leakage protect settings,
then enter engineer mode, and find the “debug” form. In the debug form, you can find Leak_EN and

ILeak_50ms(read IB2_ACC), ILEAK_PUTH, ILEAK_TH, , LeakIB_TRIP.
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B You can check your setting,

Register Export-Downloadlll Production Model Download Mode

—¢ DUT Calibration Condition > 1

Stepl: Power Source Setting.

Calibration Power Setting Test Point 1| Test Point 2

Vv I Freg PF
120.6 - 5.0 -~ 60 - @.5L - [ oF
Step2: Waitting Veltage, Current, Phase, Instantaneous Power

-y/128.e v |>-©ee A |©-eeeeee 6ee.oeeee8 |

Phase

Step3: Manual input DUT serial number.

->Serial number: @801 Re S

—< DUT >

Calibration point: Result

Test 1 point: Result
Test 2 point: Result

DC Calibration: Result

DSP FW VER

4

OCP Leakage | AVM Ne Load | Zcc MUX RC DC

Enable Leakage

ILeak el A

Trip Time IZI ms 2

ILeak 15MP X
Flash E'E

Figure 7-11: PL7211 Leakage setting
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Please select the debug form

Press “Read All”.

Press “Read”

Please enable “RLY_ON_EN”

Enable “Leakage_EN”

Press “READ”, it will read ILeak_50ms(IB2_ACC)

If IB current =0.06A, ILeak_50ms > ILEAK_TH, LeakIB_TRIP will 1.

Expor*t-DounloadI Debug IPPTiuction Mode‘ Dawnload Model
4

{+Leakage DC  |1V3l | RGB

- ~[ Enable ] r[OCP and Leakage Flag]
g , O[5 ars
_5ems  |0p0E003460F 1 -Read 14] OWP 14
: — ‘ % g HANDSHK_EN g g
_PUTH  |000000001FF1 |[Write| [ Read PSU_UVP_EN
‘ = [J[11]CLEAR_FLAG 1111
TH | 000000003FE2 |[Write| | Read [J[10]INST_IA EN v| [10] LeakIB_TRIP
i ‘ ‘[—] u [][@9]Leak INST.EN -
_inst_TH 00ooooees1E7 |[Urite| | Read eak_| [][e8
‘ - [—] [—] =TTo7] EN Cfe7
[J [@61NOLOAD EN [J[e6]LTIA TRIP
[J[©5]0CPA _EN [ [@5]STIA TRIP
[®4]1CF CNTA EN Crea]
Weite A1l | | Read ALl 2 03 1Kt 0 [e3]
[ [02]RLY OH EN [][@2]INSTA TRIP
L] 1O mA 4 [Jreil

1)

wPA 61 |[urite] [eal AV EN Read I ;D £
LY Fai \ Write Read e 5

Figure 7-12: PL7211 Leakage Debug setting

7.3.2 Leakage INST Protect Indicate

Please use PL7211 MP tool to help you to check it. First please check your Leakage INST protect settings,
then enter engineer mode, and find the “debug” form. In the debug form, you can find Leak_INST_EN and
ILeak_50ms(read IB2_ACC), ILEAK_inst_TH, , LeakINST_TRIP.

Please select the debug form

Press “Read All”.

Press “Read”

Please enable “RLY_ON_EN”

Enable “Leak_INST_EN"

If IB current =0.07A, LeakINST_TRIP will 1.

If you want to check ILeak_50ms(IB2_ACC), please enable Leak_EN
Press “READ”, it will read ILeak_50ms(IB2_ACC)
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legister I Export -Download W Debug IPTduction Mode| Dawnload Mode

JCP+AVM+Leakage | DC 1v3l | RGB
Leakage [ Enable ] [OCP and Leakage Flag]
— Sl i
ILeak_56ms |pEEEEE344D82 | M 14 14
L Argird] [ifead ] 8 [] [ 13] HANDSHK_EN O[13]
ILEAK_PUTH |000000001FF1 |(Write -Read [J[12] psu_uvP_EN -
—_— [ [11]CLEAR_FLAG i teadnsT TRIA ¢
ILEAK TH (000000003FE2 (Write| | Read L [10]INST IA ENE 5 [] eaklIB_TRIP
ILEAK_inst_TH 0ppeeeees1E7 |[Write| [Read i [l [e8]
[ucitell Bend) e / O fer]
[][061HOLOAD ENl CI[@6]1LTIA TRIP
[][e5]0CPA_EN [1[e5]STIA TRIP
[©4]CF CNTA EN CI[e4]
[ Write All ] | Read A11 |2 5[03]
[02]INSTA TRIP
AVM — ‘ L] [01]
amswa |61 [ssely ne [oolvmLER [rena | 3
AVLDLY Fa [urite| [Read oor
e 17999977573570? ‘ STTH LTTH InstTH
— |001B30010F2E | |000A320065B1 00812798 ‘
UV_THL isresfEC |[urite] [rite] [Read | [urite|Read| [urite] [Read |
UV_THH |@IFESFEC 771 STPUTH LTPUTH InstCnt
— (ootr01s (rize) [Feaa] 000011666714 | |0000045999C5 | |01
- . = : [Nr‘ite][ Read ] [Wr‘ite][ Read ] [Wr‘ite] [ Read ]
ourw  [wovou [t o et
[Lootee | | s
|0000A5000000 |(Write| [Read ‘ .
AVH ALt ol HEESS | L Read 000000000000 | [0CP_READ OCP_SHMPA
Vol_120 \0000780000097 urite| [Read M 61
‘ ; | 000000000000 | ;
Vol_220 0000DC000000 |(rite| [Read d
‘ ‘ [LT_sum] [ST_sum]
LED BLK TH 0300 (urite] [Read | write A11 | | Read A11 |
VcVbVa State | 000000000002 [Read |
Wirite All Read All
| Write A1l | | Read ALL |

Figure 7-13: PL7211 Leakage Debug Flow

7.4 AVM Protect State

PL7211 1V1I support this function , some

of AVM State as below:

VBState

VAState

PS: We only use VAState

By setting AX /BX/ CX/ DX, you can use PL7211 AVM function shown as follow figure.

PL7211 will auto switch relay on/off when input voltage threshold are setting

In Hysteresis region relay will keep before status, until over /under region. Calibration voltage is

120V.

Point

Voltage

Relay

Offset Voltage
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Ax 100 relay off 20
Bx 110 relay on 10
Cx 130 relay on 10
Dx 140 relay off 20

Table 7-1 : AVM threshold

Relay — OFF || T ON oFF

cont. | LED Blinking cont  cont cont. cont.
WK why o owX w Y WK
Test Casel:
InputVoltage VA State LED1
0~99 0 Off
100~109 1 Blink
110~120 2 On
130~139 3 Blink
140~164 4 Off
Table 7-2 : AVM Casel State
Test Case2:

InputVoltage VA State LED1
165~199 0 Off
200~209 1 Blink
210~220 2 On
230~239 3 Blink

240~ 4 Off

Table 7-3 : AVM Case?2 State
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B You can check your setting,

Register Export-Download I Download Mode

—< DUT Calibration Condition »

S5tepl: Power Source Setting.

Calibration Power Setting |Test Point 1|Test Point 2|

v I Freq PF

126.8 ~ 5.88 ~ 68 ~ O.5L ~ ON OFF

Step2: Waitting Veoltage, Current, Phase, Instantaneous Power S5table.

-»/120.8 v |°-eee A [@.-eeeeee . . (6@0.eeeeee .

Step3: Manual input DUT serial number.

->Serial number: 001 Resu1t
< DUT >

Calibration point: Result
Test 1 peint: Result
Test 2 point: Result

DC Calibraticn: Result

DSP FW VER

4 |

‘ocp |LeakagEHn Load [Zec |[MUX |RC  [DC |

[ Enable AVM
OV High Limit:
OV Low Limit:
UV High Limit:
UV Low Limit:

AVMDLY 0.125 g

AVMSMP CNT 30 ;s
Pulse Width 500

Figure 7-14: PL7211 AVM setting
Please use our AP to help you to check it. First please check your AVM protect settings,
then enter engineer mode, and find the “debug” form. In the debug form, you can find AVM_EN and

VcVbVa State.
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B Please select the debug form
| Press “Read”
B Please enable “RLY_ON_EN”
®  Enable “AVM_EN”
| If VA =120V,press “READ_ALL”, VcVbVa State will 2.
Register I Export-Download |Production Model Download Mode Debug !I
[OCP+AVM+Leakage |DC  |1v3l |RGB |
“lieakage —~[ Enable ] ~[OCP and Leakag
I~ [15 I~ [15
ILeak_Soms  [000000000000 Read | I [14]OWP r [14
I~ [13]HANDSHK_EN i[13
ILEAK_PUTH |aeeeeeeaeeea Write| Read I” [12]psu_uvpP_EN r[12
o —l —I I~ [11]CLEAR _FLAG ™ [11]LeakINST_
ILEAK_TH |eeeeoeeaeeoe Write| Read I” [1@]INST IA _EN I” [10]LeakIB_TR
= —] —] [~ [@9]Leak INST_EN I~ [e9
ILEAK_inst_THIeaeeaggaggeg lirite Read I~ [@8]Leak_EN [~ [08
—-I —J [~ [07]CF_CNTB_EN I~ [e7
I~ [06]NOLOAD_EN I~ [06]LTIA TRIF
I~ [@5]OCPA_EN I~ [@5]STIA TRIF
[~ [@4]CF_CNTA_EN I [e4
Write All ] Read All | I~ [e3
| I [02 I~ [02]INSTA TRI
AVM_SMPA lae erte| Read| I1 00 Read ll I [ee I
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Figure 7-15: PL7211 AVM Enable
[ | PL7211 Demo Board -GP1012 for AVM LED
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Figure 7-16: PL7211 AVM indicate
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