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1. HW Setup environment and SPI communication
1.1  Setup Environment
1.1.1 PL7413 demo board + Auto Learn+ ZCC Board

Use Demo_Board Function: AC_Plug_1 Phase connect CON9(or CON8)AC_Plug_1 Neutral connect CON5/
Loading: AC_Socket Phase connect CON6(or CONT); AC_Socket Neutral connect CON4;J4 Short

Use Auto Learn Function: AC Plug 1 Phase connect CON9(or CON8)AC Plug 1 Neutral connect CON5/; J4 Short

Use ZCC Function: AC_Plug_1 Phase connect CON9(or CON8) AC_Plug_1 Neutral connect CON5/
AC Plug 2 Phase connect CON10(or CON12) AC Plug 1 Neutral connect CON3; J4 OPEN

Demo_Board AC VOP In
Auto_learn_AC_VOP_In
ZCC_AC_VOP_In

[

ZCC_AC_V1P_In

N vV T 2
- - - 4 A - Tl
o g 1
AC Plug 2 3 - j ! PROLIFE TECKNOLOST I
* 0 gt : PL74114+20C/ Aulol earn

{2016-123)

Load Socket

AC Socket E_

Figure 1.1 : PL7413 ZCC+AL_DB demo board setup

There are three function in this board can be applied:
(1).Use Demo board function of PL7413
(2).Use auto learn function of PL7413
(3) Use ZCC function of PL7413+ PL7223 Demo board

PL7413 -6/65- Release : Oct. 20, 2017
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This document is focus on using PL7413 demo board and auto learn function of
PL7413.

1.1.2 Use Demo board function + Auto learn function of PL7413

If you use the PL7413’s auto learn DSP codes, it will auto counting zero-crossings to help the relay

switch at the zero crossing. It also has the AFE of meter functions. About auto learn ZCC, please
reference Section 5.5.

Prolific Calibration AP
software control

Board

Figure 1.2 : PL7413_ZCC+AL_DB demo board with auto learn ZCC
1.1.3 Use ZCC function of PL7413+PL7223 Demo board

If your calibration target is PL7223 demo board, because PL7233 DSP codes size has limit, so needs
PL7413 to help count PL7223’s zero crossing.

Prolific Calibration AP
software control PL7413 ZCC+AL DB
Board

Calbration Board

P1.7223 Demo Board

Figure 1.3 : PL7413_ZCC+AL_DB board + PL223 Demo board +

PL7413 -7165- Release : Oct. 20, 2017



AN-71170501 Prolific

v 4

1.1.4 Calibration Overview

1. Use the calibration board to supply 3.3V to VCC33 of PL7413,as below picture. (Use CON3 short
for calibration board).
2. CON4 of SPI connect to SPI pin of PL7413 from calibration board.

SPI
GPIO_P3.4, GPIO, l‘,‘s{(l‘sllA\‘Pl'v(iY\I) VDD DO, DI, CLK CS JGND
. ; + 3 & &2 00 &
CON4 Pin def
g 20 CON3 Short for Supply 3.3V from 5 5 6 6 5 5
Calibration Board to PL7223
oraticn Sea iy 1247 1231 1221 211 1201 1191
L P { 18] vss
Ve B Gy
vD18 |2} | i 117] sipwpios
vo3s |3} ! 116| MoDE/GPIO3
Zey b PL7411 v
voDs |41 ! 115| SPI_DO/TXDISDAIGPION
[ 1
vep |51 1 114 csiGPioo
-— ' H -
RSTN |61 “----mmmmmmmmmoooeeee ; i13 GPIO13
7708 191 Hop [Tl A2
8 & 9 g £ ¢
g B g 8 3 0
[0] X o o o
z g
g ¢
2 5
OI T
a @2
2 8
&

PL7411 Pin Diagram (QFN24)

Figure 1.4 : Calibration Overview

1.1.5 Calibration Board Bottom Board Setting

Below bitmap to show bottom board the interface connect via SPI, First Please set Calibration Jump as

CON18 :Short | CON24:Short CON22:0Open CON28:0Open

follows :

Figure 1.5 : Calibration Bottom Board

PL7413 -8/65- Release : Oct. 20, 2017
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Calibration board Top Board setting
Below bitmap to show Top board the interface connect via SPI, First Please set Calibration Dip Switch as

follows

DIP1 pin1—>1 |[DIP1 pin5—>1 |DIP2 pinl->1 |DIP2 pin5>1

QO

Figure 1.6 : Calibration Top Board

1.1.6 New calibration board Top Board Serial Number setting

Below bitmap to show Top board can via Dip switch to change the Serial Number, This is for Multi-calibration

device only

SerialNo 1:

T

£CE

2 n 'm
HITHIT

SerialNo 3:

ON
| pin2|
| pin3 [elX
_pind Jel\

PL7413 -9/65- Release : Oct. 20, 2017
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1.1.7 Programming Environment Connect Overview

Prolific Calibration AP
software control

PL7413 ZCC+AL DB  Calbration Board
Board

Figure 1.8 : Calibration Board with PL7413 connect Overview

1. Please check the PC Device Management , calibration board driver is install and connect correct.
2.Please check “USBXpress Device” driver status is correct.

Device version 4.0.0.0 for WINS/WIN7/WINXP.

& TAZER - | ne

& sDenEs LE'“
= AERNR Lt B

§ W ARZSRRMM xenn
D san
4 § SEZFE=ERONE

@ ASMedia XHCI Controller
¥ Genenc USE Hub
¥ Generic USB Hub T ~
§ Generic USB Hub BEINE L
¥ Generic USE Hub USBXpmst Device
@ Generic USB Hub 2
@ Halfof s USBee DX Test Pod SRR Sk o

§ Half of s USBee DX Test Pod
¥ [ntel(R) 6 Series/C200 Series Chipset Famiy USS Enhand WOHRNEN 020472013

¥ Intel(R) 6 Series/C200 Series Chipret Famsly USS Enhand

¥ Renesas Electronics USB 3.0 Host Controller e gxmn Widows Hurtwam Compashity % £

¥ Renesas Electronics US8 30 Root Hub § § USB Composite Device
Urknon Seve (ST was o= ;

:‘ S8 Compore Drice : ) w i @ USB Mass Storage Device

¥ US8 Mass Storage Device | BERDURE). | ERIOWROEENEN - 6 USB Root Hub

 Spegantivg RN ] B RN - A2

P Uahonive s SRROEED) | 35 : < @ USB Root Hub
USE Root Hub o

[§ Uerpress Devee | RO | AmsERE - - § USB Root Hub

7 sat{comv:wn 7"'.‘;'@@ Jmmm- 2 USbApress Uevice

A IREX<ARGR E— USBX Devi
- ) ) v i

I

; ?  UsB

USBXpress Device - N8

@ USBXpress Device
4 T EJEE (COM A LPT

Figure 1.9 : Check USB driver status

1.1.8 PL7413 Demo board I/F setting

PL7413 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 PL7413.When Use the SPI I/F Data is written through SPI_DI and read through SPI_DO. .When
Use the I2C I/F Data is written and read through SDA, .When Use the UART I/F Data is written through TX
PL7413 -10/65 - Release : Oct. 20, 2017
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and read through RX. Figure 1-6 to 1-8 shows the connection and pin definition:
IO Mode is latch when resetn is from low to high

*i2c_en =[mode, spi_cs]=2'b00

cuart_en =[mode, spi_cs]=2'b01

e spi_en =[mode, spi_cs]=2'b10

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

welion Select ‘ @ @ e ‘l

i .‘&'.3‘.'.‘- ﬁﬁ)c' “"”" 7
|-m Sl G ﬂ i
.- 12 . .
-. I_g_g-'m z,-rf'-HL1

m.fooooooo©D"
(-4 (0.0.0 0.000.0 0011

J5
M

Function Select

0

‘J X m) '“’"f- | i

26 l? e |
P35 Can Use A i " u d!a’h' u‘ -

P3.5 Don'l Use o - /K

Figure 1.10 : PL7413 Demo board I/F setting
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1.1.8.1 PL7413 SPI Communication

) SPI Slave mode, supports mode 0 ,model, mode2 and mode 3
) Supports single and multi-byte read write
) Supports CRC data check
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
CON24:Short
CONZ22:0pen
CONZ28:0pen

Figure 1.11 : Calibration bottom board for SPI
Top Board:
DIP1pin1>1 | DIP2  pin1=>1 | DIP3  pinl>1 DIP3 pin5>1

(reference red arrow)

MODE
NA
RST
VPP
GND
VDD
MIsO
MOsI
SCLK
NSS
GND

Figure 1.12 : Calibration top board for SPI

PL7413 -12 /65 - Release : Oct. 20, 2017
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PL7413 demo board J9 through by the SPI interface connect to the calibration board.
J9-CAL_Sts(PIN1) does not need to connect to the GND of the calibration board.
IO Mode: MODE=H, SPI_CS=L.

Figure 1.13 : PL7413 SPI Communication

1.1.8.2 PL7413 UART Communication

Auto-baud rate learning

Two hardware slave ID selection for cascade application
Software ID programmable

Supports single and multi-byte read write

Supports CRC data check

Supports UART timeout

Supports IR38K carrier remove
) UART master mode for auto data rep
Calibration board setting
You can reference below bitmap to change the interface connect via UART,
Please set Calibration Jump as follow :
Bottom board: CON18 :Short
CON24:Short
CONZ22:0Open
CONZ28:0Open

Figure 1.14 : Calibration bottom board for UART
PL7413 -13/65 - Release : Oct. 20, 2017
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Top Board:

DIP1 pind>1 |DIP2 pind>1 |DIP3 pin5>1

w
o
o
=

NA
RST
VPP
GND
VDD
RXD
TXD
GND

Figure 1.15 : Calibration top board for UART

PL7413 demo board J9 through by the UART interface connect to the calibration board.

J9-CAL_Sts(PIN1) does not need to connect to the GND of the calibration board.
IO Mode: MODE=L, SPI_CS=H.

e FAYYYY 1)

o o -
Figure 1.16 : PL7413 UART Communication

1.1.8.3 PL741312C Communication

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
CONZ24: Open
CON22: Short
CON28: Short

Figure 1.17 : Calibration bottom board fgr 12C

PL7413
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Top Board: DIP3 =» (reference red arrow)
DIP3 pind—>1 DIP3 pin8>1
E:p828ss§58

Figure 1.18 : Calibration top board for 12C
PL7413 demo board J9

through by the 12C interface connect to the calibration board.

J9-CAL_Sts(PIN1) does not need to connect to the GND of the calibration board.
IO Mode: MODE=H, SPI_CS=H.

-
-
-

N
-
~

AP L)

Figure 1.19 : PL7413 I2C Communication
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1.2 Start SPI Communication

I Register l\fgwm{'\_load‘ Config | 1ViI NPJ Measure J

< Interface > < OTP > < Register Table >
S Nde Block: 77"
0009 1
Connect 9;,7';2 D3 04 e i’ . |2 2 |‘ l’ lﬁ |7 |° 19 IA ll’ ]( |° lt—l'
e NI - .
Close-1 |Clear| Read Z
Connect :__
Open-2 ~< DSP > s |
addr LI
1Qose-2. | 3000 16|
Connect 0f 02 03 D4 B e e bomp—_———_——b—_———
Open-3 oo [fo0 |foe |fee | e 2B stz [xefcfole]e
Close-3 S -
ey oo | oo )
Select DUT ST A i S 2 |
o o |
Step 3 et
but 62 ~< CFG > =
WT 03 Adde D1 T
3800 joe | =

< Mode inf > | [urite] [Clasr| Resd

¥ High Byte Addr: o0

x08 - 8x20

Write | Clear | Read |
Write [Clear | Read |
Write {
Write i 7:7;77

Hrite

Write
deite [ Clear | Read
Write | Clear | Read |

Write Clear | Read |
drite [ Clear | Read |
Write | Clear | Read

drite [Clear [ Read |
Write | Clear ’ 1 Read J
write | Clear | Read |
Write | Clear | Read |
Write | Clear | Read |

IQI{MFF’\ DSP Enable Check a1 all
Read Mode || < RO/PROG >- < DSP Enable >
< Mode > Addr o1 . On | Off 7\
| E— |7 0
"< RESET > ‘!pig 351..,-1‘ ,R..i TR S.teo7
M- < GPIO Select> e
* p2.0 P2.4 '
i [ S R ——
< IF Test > | = B! P e
¢ o _Analog Key | Analog Mode
= stenbme
Relay Output Device Select
1 - | Select 1 . | Select |

Figure 1.20 : SPI communication Test

1.2.1 SPICommunication Test, Please refer to Step 0 ~ Step5,

Step 1 : Select “Register” Page

Step 2 : Open USB

Step 3 : Select DUT

Step 4 : Select “SPI” Interface

Step 5 : Press “Reset” button to Reset PL7413

Step 6 : Click “Test” to check the devices SPI connect Well.

It will auto test the interface (Communication) appear Pass” green word.

Note:
For Multi-device ,the Serial Number will different,
EX : DUTO1 : Serial Number is 0001
DUTO02 : Serial Number is 0002
DUTO3 : Serial Number is 0003
PL7413 -16/65 - Release : Oct. 20, 2017
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1.2.2 Single or Multi-device Calibration Select , Please refer to Step 1 ~ Step3,

Step 1:
Step 2 :
Step 3 :
Step 4 :
Step5 :

Notel :

calibration

Select “1V1I MP” Page

If you select USB device “1”, AP will show DUT 01
If you select USB device “2”, AP will show DUT 01 and DUT02
If you select USB device “3”, AP will show DUT 01 and DUTO02 and DUTO03

Note2: If make sure DUT and calibration board connect well,

Select “Search USB Device” ,If you device ready will show green

Press “Test” button . If Interface test OK will show green word “Pass”

Press “Connect” button to connect with PL7413, If connect OK, will show green word” Success” .
Press “Reset” to reset PL7413

If you connect three calibration board and test well , We will depend-on your select to do the

You can ignore above step, Direct press “Auto Calibration” button, AP will do above of them.

legister | Export-Download

itandard Meter Data
v A

serial Number @1

Phase

Serial Number 82

“ [Lon J[ere]

Measure | 1ViI Cal Eng ‘ Debug |

stenl

PL.7413-AutoLearn

Serial Number @3

<PL7411 Mode >
gag 2oL gl ’7AFE+AVM+OCP+AutDLear'n
)z 02: 03:
L = L Search USB Device
|:||:| Calibration :NA D D Calibration :NA |:||:| Calibration :NA
8 ‘
Test Point 1:NA Test Point 1:NA Test Point 1:NA Startdn?
Test Point 2:NA Test Point 2:NA Test Point 2:NA . . .
JUT 01 - 'DUT 02 - 'DUT 03 - . . .
USB Connect
e1 a2 e3
Success NA NA
Stepo
Connect Connect
Discon.. Discon..
b ) 7] ) ) 7 r Interface Test
Ut Meter ~ [DuTo2 Meter - [DuT03 Meter - o1 02 3
‘oltage(V) | |Woltage(V) L4 Yoltage(V) 4
urrent(A) Current(A) Current(A) Pass NA NA
I Power(w) Power(W)
B PE PE tenS Test Test
req(Hz) Freqi{Hz) Freq(Hz) N
i CF Count CF Count /
‘F\,ﬁmt KVPHW) KWHOW) b[ep IReset I Reset Reset
‘oltage(%) Voltage(%) Voltage(%:)
urrent(%) Current(%) Current(:)
ower(%) - |Power({%) T |Power{%) S
Figure 1.21 : SPI communication and Device Select
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1.3

Troubleshooting

1.3.1 Check “USB” CONNECT FAIL (Figure 1.9)

1. Please check the PC Device Management , calibration board driver is install and connect correct..

2. Please check “USBXpress Device” driver status is correct.
Device version 4.0.0.0 for WIN8/WIN7/WINXP.

Register | Expor‘t—DwnloadI

Config || VAT P || Measure | 1VIT Cal Eng | Debug |

~Standard Meter Data
v A

Phase

u [on J[ore.

rSerial Mumber @1

~<PL7411 Mode >———
AFE+AVM+0CP+AutolLearn

Test Point 1:NA

Test Point 2:NA

Test Point 1:NA

Test Point 2:NA

L] _
Test Point 1:NA

Test Point 2:NA

Serial Mumber 82 [ Serial Number 83
eel ee1 ee1
01 NA 02— NA 03 : NA
[:] [:] Calibration :NA [:] [:] Calibration :NA Calibration :NA

PL7413-AutoLearn

~Search USB Device

DUT 01

DUT 02

DUT 03

Figure 1.22 : Connect fail for “USB”

USB Composite Device

USB Mass Storage Device

USB Root Hub

USB Root Hub

USB Root Hub

UsBApress Uevice
USBXpress Device

. @ USBXpress Device
4 YF =|E;E (COM # LPT

Figure 1.24 : Check USB driver status
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1.3.2 Check process for Interface communication fail (Figure 1.12)

I Register I Export—Downlcad‘ Config ‘ 1V1iI MP | Measure |
< Interface > < OTP > < Register Table >
USB m| Addr Block: ™" T High Byte Addr:[eo
123 Js s [6 78] Jae Jc o e ¢ 8x80 - 8x20

Connect D1 D2 D3 D4
Open-1

Read
Read
Read
Read

Write Clear
Write Clear
Write Clear
Write Clear

B

ZH
£
2|
Disconnect 12|
" opena | < DSP> o urite
addr 5| Write
15| Write

Disconnect D1 D2 D3 D4 7 Write | [ Clear Read

Open-3 il N O i O P O N O

selocs por 5 Write
o =
@ DUT e1 El Write
) DUT @2 € | Write
) [¢ cFe > e | Write
©our o3 oo e ] i te
G

[oRBodeRinti:m [IDSP Enable Check SLE
Read Mode < RO/PROG > < DSP Enable >
< Mode > Addr D1

< Board Fw Ver >

Write Clear Read

o
)
=
o

=)
)

»

SLEEES r< GPIO Select>
P21 P25 i
< IF Test >— . p3:3 Bk
= Analog Key Analog Mode
Fail [ GPIO ] [ ][
[lLow / High
Relay Output Device Select

Figure 1.25 : Communication fail for “Interface Test”

+ ¥ = £ & &
I I r LT I I
o o © o0 o o
2411231 221 1210 1207 sy
T [ 7 118] vss
[__ | S
VREFBUF |2 | ! 117] siD1/GPIO4
vD18 |3} | ! 116] mope/GPIO3
L__ PL7413 S
vp33 [47 | ' 115] sPi_DorTxDispacrIOf
I : p—
VPP |51 | 1 114] csiepioo
S VN [ —— : :-15- GPIO13
170787 191 Hop Ml A2}
8 5 o 2 - «
g8 X £ 2 2 ©
0] X o o o
S ¢ ©
o 2
Q o
< g
OI T
a @
® 8
w

Figure 1.26 : PL7413 Pin diagram(QFN24)

PL7413 -19/65 - Release : Oct. 20, 2017



AN-71170501 Prolific

Y 4

1. Please check calibration board connect to PL7413 demo board status. (Figure 1.14).

SPI

et

GPIO_P3.4, GPIO_P3.S RESET , VPP, GND , VDD DO, DI . CLK CS |GND

CON4 Pin defi

R CON3 Short for Supply 3.3V fr
il ;;vl,z.l 6,|;|l Calibration Board to PL7223
’ MAIEIE ]

P

L4 = A

.Proirific

Figure 1.27 : Calibration board connect Pin information
2. Check the pin (Reset, VPP, GND, VDD, DO, DI, CLK, CS) from Calibration board connect to SPI of PL7413

demo board

Please reference Section 1.1.8.
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1.4  Verify DSP Firmware Information

1.4.1 Project name and CFG Code/DSP Code/RO Codes names

If you have the some projects, you can modify the project name to discriminate them. Maybe the DSP codes

will not the same, also you can modify CFG Code/DSP Code/RO Cods names.

Please open Explorer_Config.ini for modifying them:

Cr=—m
BR0O) BEMV

| Explorer_Contig.ini -
BEF SEE

ERAR(H)

Leakage CHEG Code="FG 20160914 _rom:

nnnnnn T M ada D0 SOAEART A a s

dutolearn CFG_Code=FG_ 20161028 1 CAL Mo Load.rom;
AutoLearn RO Code=R0 20161028 2 CAL No Load.rom:
butoles rn_DSF'_C0de:DSP_DTP_?d_ZK_Auto_Lea rn JO01A1028 3 rom:

{{PLT211-PL7411-FL7413
-2-1(HultiPort-20170426)

Executive Exploer_Engineering_AP.exe, you can see the project name in the upper right corner:

Register ‘ Export-Download‘

config || 1viI WP || Measure | 1ViI Cal Eng | Debug

Standard Meter Data
v A Phase

 [oon.{ore

Serial Number 81 Serial Mumber 82
eel eel

01: NA 02: NA

[::}[:] Calibration :NA [::}[:] Calibration :NA

Test Point 1:NA Test Point 1:NA
Test Point 2:NA Test Point 2:NA

Auto Calibration

Serial Mumber ©3

ee1

03:

[::][:] Calibration :NA 5

Test Point 1:NA
Test Point 2:NA

PL7413-AutoLearn

<PL7411 Mode >

’7 AFE+AVM+0CP+AutolLearn

A Search USB Device

DUT 01 DUT 02 DUT 03
USB Connect
e1 a2 e3
NA NA NA
Connect Connect Connect
Discon.. Discon..
P Interface Test
DUT M Meter ~ [puToe Meter - |puTos Meter - o1 02 3
Valtage(V) Voltage(V) Voltage(V)
Current{A) Current{A) Current{A) NA NA NA
Power(w) Power(vy) Power(w)
PF PF PF Test Test Test
Frea(Hz) Freg{Hz) Freg(Hz)
CF Count CidColing CidColnt Reset Reset Reset
KWHW) KWHW) KWHW)
Voltage(%) Voltage(%:) Voltage(%:)
Current(%) Current{%:) Current{%)
Power(%) Power(%) S Power(%) S
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AN-71170501

Prolific

TECHNOLOGY FOR TOMORROW

v 4

1.4.2 CHECK CFG CODE, DSP CODE AND RO CODE PATH

please refer to Figure 1.15.

o —
Jv ,.Ir EfE » TEEE(C) » Explorer » Multi » AFE » AFE+AVM+OCP+Autolearn » CFG I

H HEE BRENV) IREM =HEH
FERE - MAZEENE - HRSEE - HEERRE

-~

ZNEE - E® CEEL: P y
L‘ CFG 20161028 1 CAL Mo Load.rom I 2016/10/27 T5 .. ROM 8= 1 KB

EZEBE
Ty g
ill\-)'l" vy Efg » FEEE(C) » Explorer » Multi » AFE » AFE+AVM+OCP+Autolearn » DSP I
E(FJ L

SEE - MAZEEE ~ DHEE ~ HEENE

= - =@ . =k =3 "y
i BHEE i i EHE b
|7] DSP_OTP_ v4_7X_Auto_Learn_2016102... J2016/11/7 F=0.. ROMEE 5 KB

= FEE

E =&

o) S
[ H
pu-| L v [ER v FEEE(C) » Explorer » Multi b AFE » AFE+AVM+OCP+Autoleam » RO
2R #HEE RNV IEM J:EH
IEEE - MAEZERE ~ ZHEE - HEERE

-
r EnEE S EuAN Py s
[3] RO_20161028 2 CAL No_Load.rom 2014/12/1 F50.. ROM E= 7KB

4 =aE

= e

B e

Figure 1.28 : CFG/DSP/RO code path
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1.4.3 Check DSP firmware code information

Open the “DSP.Rom” to check the information on last line.

Figure 1.29 : DSP.rom content
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1.4.4 Read DSP Firmware information with AP

Block is “RAM” and high byte address is 0x2F, Refer to “PL7413 register” Page , Operation method at next
chapter .

& PL7411-MultiPort-AP-1-2-1(MultiPort-20170426) (DSP_OTP_wd_7X_Auto_Learn_20161028_3.rom) - [Exploer Register Form |
IRegister I ﬁxport—Download| Config | 1ViI MP | Measure 1V1I Cal Eng Debug

< Interface > < OTP > < Register Table >
USB Addr Block:| > '"OB™ T High Byte Addr:[2f I i
c eaaa 8@ (1 |2 [3 |a |5 |8 |7 8 |9 [a |8 |[c [p [ |F @x28 - @x2F
onnect D1 D2 D3 D4 i
| [} A5 |16 |1A |FB |BD (38 |27 |FC @D (4@ (@C (3@ |BE 71 |22 || Write |[ Clear || Read |
Open-1 1 |F8 |45 |@1 |@4 |48 |87 (@1 |22 |F8 |@5 (41 (24 |48 |7F |3A (62 || Write | [ Clear |[ Read |
Close-1 2 |F8 |D5 |2a |1A @@ (3C |A@ |62 |@8 |7C |A@ |62 |28 |3C (Al |62 | [ Write | [ Clear |[ Read |
Disconmect 3 |28 |7C |A1 |62 |@8 |F8 |2E |24 |@8 |F9 |2E (24 |58 |FB |2E (24 || Write |[ Clear |[ Read |
Open-2 < DSP > 4 |s8 |79 |21 |24 |FB |FD |2C |3E |FC |7D |76 |EE |F& |FD |3F |2A | [Write | [ Clear | [ Read |
addr 5 |ee (@@ |8e |F4 |F8 |FD |3F |2A |80 @@ (B@ |F5 |FB |FD |3F |2A | [ Write | [ Clear |[ Read |
Close-2 6 |18 |7F |3F |BE |@@ |FE |2E |84 @8 |FE |2€ @4 |10 |FE |2€ |@4 | [ Write | [ Clear | [ Read |
Disconnect = 7 |18 |FE |26 (@4 |e@ |FF |2E |e2 @8 |FF |2E (@4 |@@ |FC |2 |@4 | [ Write || Clear |[ Read |
Open-3 o [1 ]2 3]s s [6 7] o faefc o] |f
= DS D6 ch 2E @4 |28 |FC |2E (@4 |28 |FC |2E |@4 (2@ |F& [2E |@4 || Write | Clear | [ Read |
ose-3
- 9 |28 |F8 |2E |e4 |3@ |F8 |2E |@4 |FB |FD |2E (@4 |F8 3D (@ |FF || Write |[ Clear |[ Read |
Select DUT = = — A |F8 |FD |3F |2A |ee |e@ |Ee |FD |@@ |ea |E@ |FD |D8 |C5 |3F (2A | [Write | [ Clear | [ Read |
2 ’ Hte“ ear“ ea ] B |ce 4D |ee |2c D@ |FD |6E |@4 |CB |FD |AE @4 |78 |FE |2 |@4 || Write | [ Clear |[ Read |
] C |Fe |F9 |2E |@4 |F@ |FE |2€ @4 (48 |B9 (@1 |@E |F& (9D |AA (1A || Write | [ Clear |[ Read |
Dy G2 < CFG >
D |FB |FD |EA |38 |FC (85 |2E |@4 |28 |3F |@@ (9E |F8 3D (@ [DF || Write | [ Clear |[ Read |
© DUT @3 oy i E |F8 [FD |3F |2a |F8 |FD |3F |2A [F8 |FD |3F |2A |F8 |FD |3F |2a i
2 [ Write | [ Clear || Read |
F |FB |FD |3F |2A F8 |FD |3F |24 |F8 |FD (3F |2A |16 1@ (28 |24 || Write || Clear |[ Read |
(¢ fode inf >/ (upite) (Cless) (Besd) || g oot DSP Enable Check Law J[ a1 |fau1 } 7
Read Mode ~< RO/PROG > < DSP Enable > p
< _Mode > adde pp Off
ser 0 -] e
r< Board Fw Ver >
r< RESET > [Hrite]’Clearl’Read] 06060000 |
Success

A4 Analog Key
Analog Mode

r< IF Test >

Success

Figure 1.30 : DSP firmware information in DSP RAM

Address: Ox2FFC~0x2FFE indicate HEX “16 10 28”
It ‘s mean DSP firmware Information 2016/10/28
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1.5 PL7413 Register Operation Method
1.5.1 OPERATION PROCESS

PL7413 OTP and Register mapping, please refer to Figure 1.21 ~ Figure 1.23.

As below is inquire PL7413 data table process, please refer Figure 1.24 :

Step 0 : Select “PL7413 Register” Page

Step 1 : Select DUT

Step 2 : Press “Reset” button to Reset PL7413

Step 3 : Click “Test” to check the devices SPI connect Well.
It will auto test the interface appear “Pass” green word.

Step 4 : Select inquire “Block” for OTP(OTP memory), DSP Program(DSP Code RAM),DSP(DSP Buffer),
RAM CFG (Configuration Register), RAM DSP RO.

Step 5 : Select high byte for inquire “Block” address.

Step 6 : Click “Read All” button for “Block”, so you can know PL7413 data table information

OX43FF
DSP Rezd only memory (RO) 8K OTP + 128B Information bhlock
0x4000 1288 0x207F
CFG 384B RO DATA#3 256 B 0x2000
0X1F00
0x3800
384B RO DATA#2
DSP output Buffer 0x1D80
0x3000 384B RO DATA#1
Dsp program code (2K Byte) 0x1C00
0x2800 2048 B DSP PROG #3
8k otp + 1288 information block 0x1400
0x0000 2048 B DSP PROG #2
0x0C00
2048B DSP PROG #1
0x0400
* address decode real address position 256 B CFG DATA 4
+0x0000~0x27FF  :8kOTP+128B  (0x0000~0x207F) 0X0300
+ 0x2800~0x2FFF 2k dsp prog ( 0x2800~0x2FFF) 256 B CFG DATA £3
+ 0x3000~0x37FF 2k dsp buf (0x3000~0x317f ) 0x0200
+ 0x3800~0x3FFF 2k cfg ( 0x3800~0x39FF) 256 B CFG DATA #2
+ 0x4000~0x43FF 1k dspro ( 0x4000~0x43FF) 0x0100
256 B CFG DATA #1
0x0000

Figure 1.31 : PL7413 (Register + OTP) Mapping Figure 1.32 : OTP memory mapping diagram
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Check PL7413 OTP information -1
Step 0 : Select “Measure” Page
Step 1 : Press “Read” button to Read PL7413 OTP information and DSP version
Step 2 : Check DSP usage Last version DSP is in Bank#2

7411 MultiPort AP 1.0.0(DSP 2016/04/21_2) - [Measure Mode]

dster ‘Export—Downlnad| Config | 1ViI MP I Measure Il

wer source control

v I

Freq

[120.0 -| |s.0

andard Meter
A

| s0 -]

Phase

PF
10~ o ﬂ

W

v
|

Metering Data

Read Timing :

1 ~| (Second)

02 Metering Data

Read Timing :

1 ~| (Second)

Read Timing :

03 Metering Data

1 ~| (Second)

| I 2 Read I

01

02

lead Start | | | ‘ ‘
Reset 2016/04/21
DUT Item DUT 81 DUT Item DUT B2 DUT Item DUT @3
Voltage(V Voltage(V Voltage(V raparass | "2 woparass | P2
I 4 B
A FOQD et FOD
Current(A) Current(A) Current(A) o il e
| RO CATAZ! RO DATAZ!
Power (W) Povier (W) Power (W) perrRos 1] T DerPROG #1 | O
_ ——— — o
wer Factor(PF) Power Factor(PF) Power Factor(PF) 2 Be bt ”m REREEESA ——
_ : DSFPROG# |
requency(Hz) Frequency(Hz) Frequency (Hz) T EE e AT MY
CF Count CF Count CF Count cre arass | " creoarass |
m—— Dx0200 e w0200
Figure 1.33 : PL7413 OTP information
Check PL7413 OTP information -2
. % H 3 H
Step 0 : Select “PL7413 Register’ Page, as operation method
. “ ” o
Step 1 : Select Block “OTP ” And write the DSP Bank#2 address 0x13xx
. “ ” H H
Step 2 : Press “Read all” button to Read PL7413 OTP information
Step 3 : Check DSP version in OTP address is in Ox13FC~0x13FF
ML/ MUIIFOIT AR LUUIISK 2U10/U%/21_2) - [EXpIoer Kegister rorm |
Register | Export-Download | Config | 1viI MP | Measure |
< Interface > < OTP > < Register Table > ‘ =
UsE Addr Blucll: oTP ~| High Byte Addr: I Stepl
. (O S N O O P o - - SO Cenles
onnect I EE B i B FD |3F [2A F8 |FD |3F |2A |F8 [FD |3F |2A |F8 |FD 3F 2A Clear Read .
T l*s Fo 3F 2a s FD = 24 F3 F0 3k 2 s o 3¢ 2a T || | || TEEITRIERTT
Close-1 Clear| Read 2 |F8 D [3F 24 F8 FD 3F |24 F8 FD 3F 2A F8 FD 3F 24 Clear Read
o2 [Gier| [ Boma | [ |rs [Fp [3F 24 #8 #D |3F |24 |F& FD 3¢ |2a |F8 |FD 3¢ 24 Clear | _Read
o 2 < DSP > |# |F8 |[FD |3F 2a [F8 FD |3F |2A |[F8 FD 3F |2A |F8 FD |3F 24 Clear Read
e Addr 5 F8 |[FD |3F 2A F8 FD 3F 2A F8 FD 3F 2A F8 FD 3F 2A Clear Read
Close-2 [6 |F8 |FD |[3F 2a F8 FD |3F |2aA F8 FD 3F |2A F8 FD 3F 2A Clear Read
see0 15|
ot | || 220 by oe || sl far fea ire o {ar {2 lrs (ro lor [oa e fro or J2a Cieae| “esd
Open-3 e 2 25 2[5 [s 7 [s o [« o Jc o]e]r
Close-3 D5 D6 8 FD 3F 2A F8 FD 3F 2A F FD 3F |2A F8 FD 3F 2A Clear Read
o |F8 FD |3F 2 F8 FD 3F 24 F8 FD 3F 2A F8 FD 3F 24 Clear | Read
Select DUT rem
. A F8 FD 3F 2A FB8 FD 3F 2A F8 FD 3F 2A F3 FD 3F 2A Clear Read
& DUT @1 Write| Clear| Read |||/ 75 (ep (3¢ 2a F8 fD 3¢ |24 F8 FD 3F (24 |F8 |FD 3F 2a Clear | _Read
- [ |ra ¥D 3¢ 24 Fs FD 3¢ 24 F3 FD 3F |2a |F8 |FD 3 24 Clear | Read
DUT @2 - < |
< CFG > D |F8 |[FD |3F 2a |[F8 |FD |3F |2A |F8 FD |3F |2A |F8 [FD |3F 2A Clear Read
" DUT @3 addr DL [E |Fa ¥D |3F 2a 8 FD 3F 24 F@ FD 3F 24 F3 FD 3F 24 Clear | Read
[F |rs Fo [3F 2a s 0 3 2 rs o 3¢ |24 feTer S Re Clear | Read
< Mode inf > | Write| Clear| Read ||| _ I~ DSP Emable Check DSP Version a1 | I step2
RoSaendo ~< RO/PROG > < DSP Enable > LO/O8/ 22 p
<_Mode > addr @ on off
e e ]
< Board Fw Ver >
< RESET > write| Clear| Read | ‘
Success
(| do | test
(< IF Test > | N
e Analog Key | Analog Mode
| JTest |

Relay Output

1

Device Select

1

Figure 1.34 : PL7413 data table information
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2. Auto Calibration
2.1 Introduction

This document describes how to use the Multi-Device calibration AP to do the calibration for the application
based on PL7413 chips.

2.2  Environment Setup

Please executive PL7413 Multi MP Tool.msi

1. After Install complete , In folder(C :\Program Files\Prolific\PL7413 Multi MP Tool). Will exist 4 file
--"hscom.dll" ,“Three_PL7413 Config.ini” , “PL7221AfeOcpMulti.EXE “ and “SiUSBXp.dII” together.

2. Check file "DSP.rom" and "CFG.rom" inside folder in following path:
-->C:\PL7413\Mult\AFE\CFG\CFG_20141009.rom
-->C:\PL7413\Mult\NAFE\DSP\DSP_20141009.rom

2.3 Power Source Connection
2.3.1 Voltage Connection

KP1001 has 4 Voltage lines(U1~U4), HS3103 has 3 Voltage lines(U1~U3). Please connect U1(+,-) to product
1; U2(+,-) to product2; U3(+,-) to product3.

Please reference the next page.

2.3.2 Current Connection

KP1001 and HS3103 has 1 current line(l). Please connect “I-” to product1, connect “I+” to product3. And uses
the series connection method to connect product 1 to product2 to product 3;

Please reference the next page.

!

L

Figure 2.1 : Power Source Connect
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Productl Product2 Product3
Neutral %ha - I+ l Neutral \ }hase I+ ‘ Neutral 4 %hase i I+
Pawer Sour: S [ ] 1 <
= 5 =} Pawer Source : =
ULI1(V1-) = Power Source : = Power Source
Po[“;r] Sm]:.roe & UL20V2) POI‘J";‘Z(S\‘;%E = UL3OV3D) ym3evsn %
oy B 2 o Power Source :
IH
Pawer Source:
1 5
Calibration Calibration Calibration
Board#1 Board#2 Board#3
8 B &
t=J =3 k=]

Figure 2.2 : PL7413 device Connect with Power Source Block Diagram

2.4 Initialize Setting

Initialize Settings(Three_PL7413_Config.ini)

[Global]
Input_Key_Eable=true;

(2). If you don’t want to input and modify the power , accuracy limit and

Input_Key_ Eable=false;

(2). If your PL7413 board has not the crystal, please select Inter OSC.

M LI U LT T L VI U LS L ¢ U S U LSS | Wt _e LS U LU U0 U T [ I L SR IS

target values setting, please set:

Register |Expor‘t—DwnloadI Config I 1Vl Mp | Measure | 1V1I Cal Eng | Debug |

r< DUT Calibration Condition >

Stepl: Power Source Setting.

Calibration Power Setting ‘Test Point :I.lTest Point 2|

\

T Erea  PE

230 -

5.ee -~ 58 ~ B.5L -

%0 s 580 s

Power Source selection:

rAccuracy LimitCOM Setting——

Hs31e3 -

3 - % coMms -

Function >

Leakage | AVM | No Load | Zcc

[re |ac Lose|owp GPIO

MuUXx

Mux Enable

VSID-e VSID-1 VSID-2 VSID-3

¥/ Auto Setup SampleCnt

e - i - 2 - 3

ISID-@ ISID-1 ISID-2 ISID-3

2

-

e - i - 2 - 3

-

DSP CH ID Setting

Mux CH Number

Current Channel

VA_CHD VB_CHIDVC_CHIDVN_CHID
e - 1 ~ 2 - B -
IA_CHD IB_CHIDIC_CHIDID_CHID

8 - 9 - A - B -

|T Sen|‘|'

<
’7|AFE+AVHI-OCP-|-AutoLearn -

Internal OSC

Relay Pin Default High

Save Settings

Does not hdve the
external Crfstal

For Calibration
[ | For OTP

/| Calibration Test (No Burn)

Figure 2.3 : Initialize setting
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2.5 Configure Setting

1. Set the accuracy limit:

J PL7411-MultiPort-AP-1-2-1(MultiPort-20170426) (DSP_OTP_v4_7X_Auto_Learn_20161028_3.rom) - [Configuration Mode]

Register |Exp0r‘t—DownloadI Config I 1viI MP | Measure | 1VIiI Cal Eng

Debug

r< DUT Calibration Condition >

Stepl: Power Source Setting.

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

v I Freq PF

[ree ] e ]

23 ~ 5.8 - 58 ~ B@.5L ~

Power Source selection:

HS31e3 -

Accuracy Limit Setting—
E * o .

’1 Function >

Figure 2.4 : Accuracy Setting

2. Power source setting :

Use HS3103 as power source,and select the RS232 COM port:

Register |Expor‘t—Downloadl Config I 1V1I MP | Measure | 1V1I Cal Eng | Debug

-< DUT Calibration Condition »>

AFE+AVM+0CP+Autolearn

Stepl: Power Source Setting.
Calibration Power Setting |Test Point 1|Test Point 2|

v I Freq PF
238 ~ 5.8 -~ 50 ~ ©@.5L -~

o0 ]x o0

Power Source selection:
e —

HS31e3 -

Accuracy Limit  COM Settin

3 v % coMs  ~

’1 Function >

AFE+AVM+0CP+AutolLearn

Figure 2.5 : Power Source COM port setting

3. Power Source Calibration Point Setting

Register |Export—DownloadI Config I 1ViI MP | Measure | 1ViI Cal Eng | Debug |

< DUT Calibration Condition »>

Stepl: Power Source Setting.

Calibration Power Setting Itest Point !mITest Point 2||

v I Freq PF
— —
238 =~ 5.88 ~ 58 ~ @.5L ~

oo ]« [iee

|Leakage |AVM  |No Load|zce  |RC |Ac Lose|owr  |GPIO | MUX
[V/Mux Enable [V|Auto Setup SampleCnt
VSID-@ VSID-1 VSID-2 VSID-3 Mux CH Number
e ~ 1 -~ 2 +« 3 - 2 -
ISID-@ ISID-1 ISID-2 ISID-3 Current Channel

e - i - 2 - 3 -

DSP CH ID Setting
VA_CHD VB_CHIDVC_CHIDVN_CHID

e -~ 1 -~ 2 3
IA_CHD IB_CHIDIC_CHIDID_CHID
8 - 9 - A -~ B

T Sen * *

4. Test Point 1 & 2 setting (for HS-3103 & KP1001, “NA” will not support)

Figure 2.6 : Save Setting

Power Source selection:

HS31e3 -

rAccuracy Limit Setting—
3 - % comMe -

"( Function >

AFE+AVM+0CP+Autolearn

ISave Settings

Internal 0SC

Relay Pin Default High
For Calibration

[ For OTP
|#|Calibration Test (No Burn)
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2.6

Calibration Process with the “NA” Power Source

1. If you have other power source, please select the “NA” power source type

2. If you just want to try it , not burn the codes into OTP, please enable “Calibration Test(No Burn)” in Function

Setting. Else it will burn the codes into OTP after auto calibration success.

3. Select the “Production” form

4. Please follow the steps below.

PL7413-AutoLearn

~<PL7411 Mode >

AFE+AVM+0CP+Leakage ~

Stepl : Key-in the serial number1~3.
Step2 : Wait your power source stable, then input the power information (V/I/Phase/W) in "Stand Meter
Data”
Step3 : Press button “Auto Calibration” Start.
Step4 : If the calibration pass, will show “PASS”
SLEpD
120.6 y5.8 AG8.2  phasc300.2 S&Ep;;
Serial Number 01 Serial Number 02 Serial Number 03
TR stepl buT2-001 [puT3-001

Calibration :0K

L0 ;
Test Point 1:NA

2016204721 . Test Point 2:NA

est Point 1:NA
201670421 Test Point 2:NA

Calibration :0K D D

Calibration :0K
Test Point 1:NA

Start Date : J§ =
DUT 01 serial number : DUT1_D | |
Accuracy Limit : 3 (%) -
Step 1 : Initial Process
-->DUT 01 Check USB Connec
Auto Step 2 : DownLoad DSP Pr¢
->Write CFG Register Start
->Write RO Register Start
-->Write DSP RAM Start
->DUT Relay Turn On Setting
->DUT Relay Turn On PASS
DSP version : 2016/04/21

DUT 02 serial number : DUT2_D |
Accuracy Limit : 3 (%) |
Step 1 : Initial Process [
-->DUT 02 Check USB Connec
Auto Step 2 : DownLoad DSP Pr¢
->Write CFG Register Start
->Write RO Register Start
->DUT Relay Turn On Setting
->DUT Relay Turn On PASS
DSP version : 2016/04/21

‘ " » 7k m n 0

Start Date : 2010/0/24 TR 0. =

2016204721 Test Point 2:NA o 02 03
Start Date : 2016)37:3 ?5 05:C -
| | DUT 03 serial number : DUT3_D

Ei Accuracy Limit : 3 (%) =

Step 1 : Initial Process
~“>DUT 03 Check USB Connec ~ | /58 Sonnect
Auto Step 2 : DownlLoad DSP Pr¢ o1 02 o3
->Write CFG Register Start
->Write RO Register Start NA NA NA
->DUT Relay Turn On Setting
->DUT Relay Turn On PASS
DSP version : 2016/04/21 = ‘l Connact l Connscs I
Discon. I Di on ‘ )i n I

DUT 01 Meter .~ |DUT 02 Meter -
Voltage(V) Valtage

Current(A) 5.001 | Current{A) 5.001

Power(W) 300.603 Power(W) 300593

PE 0.501 PE 0.501

Freg(Hz) 59.976 Freq(Hz 59.991

CF Count 0 CECount |0

KWH(W) 0.000 KWH(W) 0.000

Voltage(%) -0.100 Vaoltage(%) -0.038

Current(%) 0.008 Current(%) 0.011

Power(%) -0.031 - |Power(%) -0.035 v

CF Count 0

KWH (W) 0.000

Voltage(%) -0.100

Current{%) 0.004

Power(%) -0.061 X

Figure 2.7 : Select “NA” Meter Data setting

Note : If your power source have Phase input(Ex: PF=0.5L

, Input Phase=60 *

Please input as you need, Else input Phase=0 (PF=1.0).

Interface Test

o1 22 23
NA NA NA
Test I Test I Test I
Reset I Reset | Reset I

),
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2.7 Calibration Process with the “HS3103” Power Source

1. Please select the “HS3103” power source type

If you can control the “HS3103”(power source + USB to UART standard meter), please follow the steps below.
Stepl : Select COM setting

Step2 : Set “Accuracy Limit(%)” according to your requests.

Step3 : Select Power Setting at “Power Source Calibration Point Setting” , “Test Point1” and “Test point 2”

Register |Expor‘t—Download|I Config l 1V1I MP | Measure | 1V1I Cal Eng | Debug |

< DUT Calibration Condition >
Power Source selection:

Stepl: Power Source Setting.
Calibration Power Setting |Test Point 1|Test Point 2|

rAccuracy Limit;y COM Setting

v I Freq PF
23@ ~ 5.88 ~ 5@ ~ 8.5L ~ 3 - %
% % r< Function >

AFE+AVM+0OCP+Autolearn

Leakage |AvM  |No Load|zcc  |Re | AC Lose |owp GPIO | MUX T sen| ‘|-
[¥| Mux Enable [¥| Auto Setup SampleCnt Save Settings
VSID-@ VSID-1 VSID-2 VSID-3 Mux CH Number ”
- - - - 2 -
g = 2 2 Internal OSC
ISID-@ ISID-1 ISID-2 ISID-3 Current Channel
e - 1 - 2 - 3 - Relay Pin Default High
For Calibration
DSP CH ID Setting "|Feor OTP
VA_CHD VB_CHIDVC_CHIDVN_CHID |#|Calibration Test (No Burn)
e - 1 ~ 2 3
IA_CHD IB_CHIDIC_CHIDID_CHID
g8 ~ 9 ~ A ~ B

Figure 2.8 : HS3103 Setting
Step4 : Press button “Auto Calibration” Start
Step5 : Here will show voltage, current, phase and instantaneous power that read from HS3103.
Step6 : If the calibration pass, they will show “PASS”
Note: You just setting the Stepl, Step2 and Step3 one time. then Press

“Save Setting” button, Next Execute the AP the parameter will the same.

Register | Export-Download | Config | 1VviI MP | Measure |

erer—oE=s STepZ step3
e = [ o] PL7413-AutoL
v A Eencs - I EP 6+ Auto Calibration = u 0 earn
Serial Number ©1 Serial Number ©2 Serial Number ©3 PL7AIL Moda 5
stepl [puT2-001 [puT3-001 F AFE+AVM+OCP+AutolLearn
) . 3 s = - ) i X 4 Search USB Device
D l:l Calibration :0K Calibration :0K I:' I:I Calibration :
3
Test Point 1:NA est Point 1:NA Test Point 1:NA _El Stact
2016710728 Test Point 2:NA 2016710728 Test Point 2:NA 2016710728 Test Point 2:NA o1 82 o3
art Date @ 2016/6/24 T4 05:C = Start Date : 2016/6/24 T4 05:C = Start bate - 5!”5737!5 FE 05:C -
DUT 01 serial number : DUT1_D DUT 02 serial number : DUT2_D | DUT 03 serial number : DUT3_D
Accuracy Limit : 3 (%) =| | Accuracy Limit : 3 (%) =| | Accuracy Limit : 3 (%) =
Step 1 : Initial Process Step 1 : Initial Process Step 1 : Initial Process USB Connect
-->DUT 01 Check USB Connec -->DUT 02 Check USB Connec -->DUT 03 Check USB Connec
Auto Step 2 : DownlLoad DSP Pr¢ Auto Step 2 : DownlLoad DSP Pr¢ Auto Step 2 : DownlLoad DSP Pr¢ o1 22 o3
->Write CFG Register Start ->Write CFG Register Start ->Write CFG Register Start
->Write RO Register Start ->Write RO Register Start ->Write RO Register Start NA NA NA
-->Write DSP RAM Start ->DUT Relay Turn On Setting ->DUT Relay Turn On Setting
->DUT Relay Turn On Setting ->DUT Relay Turn On PASS ->DUT Relay Turn On PASS = | = ’ = |
->DUT Relay Turn On PASS DSP version : 2016/04/21 DSP version : 2016/04/21 = = =
DSP version : 2016/04/21
7 = — it — | g i s | i - EL Interface Test
DUT 01 Moter =~ [DuT o2 Meter - [buTo3 Meter = o1 o2 es3
Vohagol Voltage(V) 0.06 Voltage (V) ag [
Current(A) 5.001 Current(A) ghuﬂn;” Current{A) ;lnnn;n NA NA NA
Power(W) 300,603 |PBowertW) ~ 1300. Power(W) .
BE — ST PE 0.501 PF 0.501 Test I Test [ Test I
FreaHz) _ [s9.976 Freqg(Hz) 59.991 Freg{Hz) 59.991
CF Count 0 g L i O [ Reset I Reset ] Reset ]
KWHW) 0.000 KWH(W) 0.000 KWH(W) 0.000
Voltage(%) -0.100 Ve (%) -0.038 Vi (%) -0.100
Current(%) 0.008 Current(%) 0.011 Current(%) 0.004
Power(%) _0.031 - [Power(%) -0.035 - [Power(*%) -0.061 =

Figure 2.9 : HS3103 Calibration
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2.8 Calibration Process with the “KP1001” Power Source

1. Please select the “KP1001” power source type
If you can control the “KP1001”(power source + USB to UART standard meter), please follow the steps below.
Stepl : Select COM setting

Step2 : Set “Accuracy Limit(%)” according to your requests.

L PL7411 MultiPort AP 1.0 0(DSP 2015/11/06) - [Configuration Mode] | ——
Register Export-Download n Config I AVIT MP I Measure I

< DUT Calibration Condition
Stepl: Power Source Setting. Power Source selection:

etting |Test Point 1] Test Point 2| _—

rAccuracy Limit—COM ing

v I Freq PF
120.2 ~ 5.8 -~ 60 - ©.5L - 3 - o9

200 |x [z00
| mux |

|ocP | Leakage [AVvM [ No Load|zece =
| 1

Step3 : Select Power Setting at “Power Source Calibration Point Setting” , “Test Point1” and “Test point 2”
Figure 2.10 : KP1001 Setting

Step4 : Press button “Auto Calibration” Start.
Step5 : Here will show voltage, current, phase and instantaneous power that read from KP1001.

Step6 : If the calibration pass, they will show “PASS”
Note : You just setting the Stepl, Step2 and Step3 one time. then Press

“Save Setting” button, Next Execute the AP the parameter will the same.

Register I Expor-t~Download| Config I 1vil WP || Measure | Step4

Standard Meter Data

o Voo ape emsdee w o | o[ fauo carwration| PLL7413-AutoLearn
Serial Number @1 Serial Number 82— ~Serial Number 83— | <PL7411 Mode

N buT2-001 puT3-001 \AFE+AVM+OCP+AutoLearn -

B L b IeassT ¢ o opass
Search USB Device
l:”:l Calibration :0K DD Calibration :0K DD Calibration :0K 3 (B Start

Test Point 1:NA Tgﬁel?ﬁFt 1:NA Test Point 1:NA
2016/10/28 Test Point 2:NA 2016710/28 Test Point 2:NA 2016710728 Test Point 2:NA o1 02 %3

Start Date : 2016/6/24 TZF 05:( - | Start Date : 2016/6/24 T 2% 05:( - | Start Date : 2016/6/24 T2 05 = . . .

DUT 01 serial number : DUT1_D DUT 02 serial number : DUT2_D DUT 03 serial number : DUT3_D
Accuracy Limit : 3 (%) £| | Accuracy Limit : 3 (%) Accuracy Limit : 3 (%) =

Step 1 : Initial Process Step 1 : Initial Process ‘ Step 1 : Initial Process USB Connect
-->DUT 01 Check USB Connec -->DUT 02 Check USB Connec -->DUT 03 Check USB Connec
Auto Step 2 : DownLoad DSP Prt Auto Step 2 : DownLoad DSP Pr Auto Step 2 : DownLoad DSP Pr¢ 01 02 03
->Write CFG Register Start ->Write CFG Register Start ->Write CFG Register Start
->Write RO Register Start ->Write RO Register Start ->Write RO Register Start NA NA NA
-->Write DSP RAM Start ->DUT Relay Turn On Setting ->DUT Relay Turn On Setting
->DUT Relay Turn On Setting ->DUT Relay Turn On PASS ->DUT Relay Turn On PASS & + I - + I = + |
->DUT Relay Turn On PASS DSP version : 2016/04/21 DSP version : 2016/04/21
DSP version : 2016/04/21 ->Power On Start ->Power On Start
->Power On Start [CalibrationPoint Start] [CalibrationPoint Start]
[CalibrationPoint Start] 120V, 5A, 60Hz, 0.5L 120V, 5A, 60Hz, 0.5L axeon | DREEaneT: | Pzcons |

120V, 5A, 60Hz, 0.5L | =emeemeeemeemee s e

I 1 ’ < n » < 1 ]

5 S Interface Test

ST - s S o1 02 03
foltage(V) Voltage - |Voltage(V) 119.991

Jurrent(A) 5.001 (Current(A)  |5.001 \Current(A)  |5.001 NA NA NA
rower(W) 300.603 Power(W)  |300.593 Power(W)  [300.513

3 0501 PE oso1 step5 [eE 0.501 Test | Test | Test |
‘req(Hz 59.976 Freg(Hz)  159.991 FregHz)  [59.991

iF Count 0 CFCount |0 |ICECount |0 Reset I Reset I Reset I
WHW) 0.000 KWH(W) 0.000 KWH(W) 0.000

foltaget -0.100 Voltage(%)  |-0.038 Voltage(%)  |-0.100

surrent(%) 0.008 Current{%)  [0.011 \Current(%) _____ |0.004

ower(%) L0031 -~  |Power(%) -0.035 - |Power(%) -0.061 o

Figure 2.11 : KP1001 Calibration
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2.9 Report Generator

Once the calibration is completed by the calibration AP, some data will be generated in the following path:
A: Report Data Path(.txt) --> "C:\Explorer\Calibration\Report\DUT_001.txt”

Example:

C:\Explorer\Calibration\Report\DUT_002.txt
C:\Explorer\Calibration\Report\DUT_003.txt

| DUT1_0001 txt - 3=

/=) #|EEE) #EIO)  wFREQ) EERH)

Start Date : 2016/3/11 B 10:25:032
DUT =merial number : DUTI1_0001

bSccuracy Limit @ 1 (%)

______________________ vog#y 1 (%) W (%) CH:0
120V, 54 ,60H=,0.5L 0.027000¢%), 0.011000(%), 0.033000(%),
120V ,0.14,60H=,1.0 Q.027000¢%), 0.5500000%), 0.273000(%),
120%, 104 ,60H=z, 1.0 0.0270000%),. 0.0830000%), 0.132000(%),

PL7x11 Calibration Result : PASE

WAGain : Ox0761

CH:0Q0 IAGain : Qx3427

CH:0 PAGain : 0x0&B5S

CH:1 IAGain :

CH:1 PAGain :

CH:2 IAGain :

CH:2 PAGain :

SampleCnt : 0Ox0F42

=2IRMS_ 50ms : O0x170ODCEFBY

QCFP SMP : 0Ox00C3

LTPUTH : 0Ox5SC373EDC

LTPUTH :

LTFUTH :

LTTH : 0x0090165237C0
H :

: OxSC451F3ESE44

EWH_TH :

NoLoad_TH : Ox000000036013

H MNoLoad_ TH :

CH: MNoLoad_TH :

TiaRms : 00013FFEBAF7

TaRe = 0O049BA11

End Date : Z016/3/11 B4 10:26:24
End Date : Z016/3/11 B4 10:26:24

(]
s}
MO~ O~ O~
b
=
j=s]
-
=

Figure 2.12 : Report Data and Path

B: Message Data Path(.txt) -->C:\Explorer\Calibration\Message\DUT_001.txt”

C:\Explorer\Calibration\Message\DUT_002.txt
C:\Explorer\Calibration\Message\DUT_003.txt

] DUT1_001 i<t - SSTEE -
=E=E EIE(E) F=|F(O) =I|ROV)  SRERH)
Start Date : 201643715 T 01:22:47
DUT 01 serial number : DOT1_001
Aoccunracy Limit @ 3 (%)
Step 1 @ Initial Proceass

--=DUT 01 Check USE Connect
Aunto ZTtep Z @ DownlLoad DEF Frocess
—=Write CFG ERegismter Start
-=Write RD Register Start
-=D0T Relawx Turn On Setting
-=D0T Eelaw Turn On PASS
DSEFP wersion : 2015711706

Ztep 2 @ Calibration Process
--=Check Calibration Farameter
--=Calibrate Proces=s Start

Fower V:120.0

Fower 1:5.0

Fower W:300_0

Power Phase:60.0

Power ¥:120.0
Fower 1:5.0
Fower W:Z200.0
Fower Phase:-60_0

Fower WV:120_0
Power I1:5.0
Fower W:200.0
Fower Phase:c0.0

--=Calibrate Power

--=LT Setup,.&.04,300. 03EC
—-=In=t Setup. 1504
--=4VH Setting

Figure 2.13 : Message Data and Path
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2.10 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 I Export-Download I Production Model

< DSP Buffer >

B3I ~D3D5 1 | | BxIDE~2x3IBES5
Bx3006~BxIBDE 1 | | Bx3IE6~0x3068B :
Bx3BC~Bx3ISLL = | | Bx3IeC~Bx3a71L:
Bx3IVL2~Bx3OL7 : | | BOxIOT2~Ox3IDTT :
Bx301L8~Bx3IB1D : | | Bx3IBTE~Bx3I07D :
BxZOLE~Bx3IB23 1 | | B3I TE~Ox3883:
Bx3D24~Dx3029 | | BxIDBL4~2x3IDED :
Bx3ID2A~Bx3IB2F : | | Bx3I2BA~Ox3BEF :
Bx30380~Bx3IB35 1 | | B3OS ~-8x3895 :
Bx32836—0x3IB36 : | | B3I~ x309B :
Bx3IDIC~D34L ;| | B3I C~Sx3ISAL :
Bx3042~BxIBAT | | Bx3IA2~Bx3IBAT
Bx3eAB8~Bx3I84D & | | Bx3IABE~ax3aAD :
Bx3IDAE~Dx3B53: | | BxIDAE~Ox3IDBE3 :
Bx3IB5A~Bx3IB59 ;| | ex3IOB4~2x3I8B9
Bx305A~Bx3IB5F 1 | | Bx3eBA~8x38BF :

Run I Stop I < Leoad File and Writ

Export OTP d4data

Export DSP Data

Export DSP Program

Export CFG data

Export RO data

= DSP ¢ RO " CFG

A Load Fiie

I Write to OTP I#]_ ..I

I~ Write to Shadow RAM

Write DSP

lirite= RO

Figure 2.14: AP export code

Step 2: Save DSP.rom / CFG.rom / RO.rom to your specify path

Goer S o

Savein: [ J, DSP ~| = &EckEr
e Name . Date modified Type

""{; {11 CFG.rom 871273015 3:56 PM  ROM File

Riccont == T DSP.rom 8/12/20153:55PM  ROM File

- _|RO.rom 8/12/20153:56 PM  ROM File
Desktop
=l
Libraries

File name:

Save as type:

|
=
El

Figure 2.15: AP save code

[ s |
=
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Power Protection Function Description

The power protection function of PL7413 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.

3.1 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

T
|
|

ILmisT :

[

Relay

Relay Always ON ON OFF

Figure 3.1 : Long/Short time protection (ILOAD = ILS/ST) Figure 3.2 : Long/Short time protection (ILOAD >

ILS/ST)

3.2 Calculate the delay time to switch off relay

The delay time, Torr, can be calculated by the following equation:
2

l
_ LT/ST
Torr = Tip/sr X

I LOAD
For example,
» Short time threshold current (Isy) is set as 30A
» Tgris set as 5sec
> Exact load current is 50A.

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

Torr = SX(B%O)Z =1.8sec
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3.3  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

5 Z : 1 RIS g R
1 Precise & Programmable - ! I8 esocn &
[ | WFAO-SN MFR0HN E
1hr I: Rated current '
T X: Programmable X times of | for over load
Y: Programmable Y times of | for abnormal .
10m T Z: Programmable Z times of | for short circuit ~ NI
ff =6 R
5m | L NN
o, LIENEIAN
L -
1 m T 058 ".‘
.28 4 I‘
10s T ! - \‘
! T
s T I B T
2 (MHREERRAE SRR
1s T . Traditional NFB
! Programmable Range
0.5ms + ! :
| | : | | | | | |

100% 200% 300% 400% 600% 800% 1000%  1200% 1600%

Figure 3.3 : Programmable Range

3.4 OCP Threshold

LT _PU: 1.2X|PICK TIME|300 LT_PUM2*T = 432
INST: 3X|Trip time is 1 millisec
SampleCnt 1953

Table 3.1 : Leakage and OCP setting Table
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3.5 AVM (Auto Voltage Margin)

PL7413 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.

3.6 AVMintroduction

By setting AX /BX/ CX/ DX, you can use PL7413 AVM function shown as follow figure.
PL7413 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 3.2 : AVM threshold

Bx
AX
LED1 i L [ . L i
Relay OFF || | ON TJoFF [ ON ] OFF [ ON
cont. |LED blinking | cont  cont cont. cont.
W Wy WX Wy WX

3.7 DSP AVM flow
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Figure 3.4 : AVM DSP flow

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

Ve —V
z;ﬂs 2(1]:;861: x SC 2

gain

VTH =

3.8 Introduce Auto Learn ZCC

PL7413 demo board have embedded the Auto learn function , DSP will auto lean when 1* relay on/off,

Relay on base on V (voltage) and Relay off base on I(current), When on load, relay off will base on V.
VB channel is use for load voltage detection:

If the PL7413 can do Zero crossing control, then it is also on behalf of it can do random phase
control ?7?

Answer:
(1) Yes, because the random phase control is zero, but the only difference is that zero crossing is zero and the

random phase is nonzero.

(2) Part of the zero is divided into two, one voltage, the other is the current, the current auto learn ZCC, Power
On after 3 (relay on / off) is learning,

(3) 3 times after the completion of learning, relay on is to see the voltage zero, relay off is to see the current

zero, so you can achieve random phase control.
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AC Calculate Method

3.9

Those parameter is mapping in DSP As below

Ve VB VA
VCos VBOS WADS
VC LLCNT|VB LLCNT|V& LLCNT
VC_LLIDX [VB_LLIDX |Va&_LLIDX
ZXCCnt Z¥BCnt ZXACnt
ZXCStart  |ZXBStart  |ZXAStart
ZHCStop ZXB3top 2 AStop
VCZIXTO |VBEXTO |VAEXTO
WCatate VBState W A State
Temp_Cnt VaD
1C IB 14
1COs IBOS 1408
IC_LLCNT
IC_LLIDX
SZ¥_CNT
ThiP4 140
Table 4-1
Relay Trp C VB VA
Relay Trip_ B |VBOS VAQS
Relay Trip A |IS_LLCnt  |VA LLCNT
15_LLldx VA LLIDX
ZXACHt
ZXAStart
ZXAStop
VAZXTO
VBState VAState
1SSign
IC B 1A
ICOS IBOS IADS
IC_LLCNT |IB_LLCNT |IA_LLCNT
IC_LLIDX IB_LLIDX  |IA_LLIDX

Parameter Address and Mapping

Relay_Trip

AZ ACC
A2_SUM
TACC [4
TACC_IA
B2_ACC
B2_SUM
eak 4CC_IB
WP

_Value

lue

EEEIE 22 S ZE EIEERElE
g e R
IF\IFIF‘IIF‘
FEEE=zl=lz
SEEEEEERE

[ (o

=0 Eo P R ey & @

: DSP Buffer of 1V1I(AFE+AVM+OCP+Leakage)

A2 AGC
A2_SUM

TACC_IA
TAGC IA

FEEEEE
SR IS]
w|=
|0
=0

TACC B
TACC 1B

TACC_IC
TACC IC
um?2

ool |nalalr o
olz|¥ QU
oS
wl=
clo
=6

Table 4.2 : DSP Buffer of 1V13

3.10 Calculate Vrms method

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

0x3078 address is Low Byte, 0x307D address is High Byte.

Calculate Vrms(V) Value
Vrms register address : 0x3078~0x307D,

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

PL7413
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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]} / (2°24)
= (0x0000776C49BA) / (224)
= 2003585466 / (2/24)
=119.423 (V)

Table 4.3 : Calculate Vrms

3.11 Calculate Irms method

Below table explains how to calculate the Irms(A) method via the mapping address for 1V11/1V3I:

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

Register address 0x3084 0x3085 0x3086 0x3087 0x3088 0x3089
Register Data[0] = Data[l] = 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]} / (2730)

= (0Ox000000FB5035) / (2730)
= 16470069 / (2°30)
= 2.405964 (A)

Table 4.4 : Calculate Irms(A)
Below table explains how to calculate the Irms(B) method via the mapping address for 1V3l DSP

only ,the algorithm is same as Irms(A):

Calculate Irms(B) Value
Irms register address : 0x308A~0x308F,
0x308A address is Low Byte, 0x308F address is High Byte.

Register address|  Ox308A 0x308B 0x308C 0x308D 0x308E 0x308F

Table 4.5 : Calculate Irms(B)
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Below table explains how to calculate the Irms(C) method via the mapping address for 1V3I DSP

only ,the algorithm is same as Irms(A):

Calculate Irms(C) Value
Irms register address : 0X30AE~0x30B3,
O0x30AE address is Low Byte, 0x30B3 address is High Byte.

O0x30AE Ox30AF 0x30B0O 0x30B1 0x30B2 0x30B3

Register address

Table 4.6 : Calculate Irms(C)

3.12 Calculate Active Power method

Below table explains how to calculate the Active Power(Wa) method via the mapping address for
1V11/aVa3I:

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

Register address| 0x3090 0x3091 0x3092 0x3093 0x3094 0x3095
Register Data[0]= Data[l]= Data[2]= Data[3]= Data[4]= Data[5]=
Data ox77 0x9C 0x22 0x74 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] ] / (2424)
= [(0x00*256"5) + (0x09*256"4) + (0X74*256"3) +
(0x22*256°2)+ (0X9C*256) + 0x77] / (224)
= (0x000974229C77) | (2724)
=(40603130999) / (2"24)
= 2420.1352 (W)

Table 4.7 : Calculate Active Power(Wa)
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Below table explains how to calculate the Active Power(Wb) method via the mapping address for 1V3

DSP only ,the algorithm is same as Power(Wa):

Calculate Active Power(Wb) Value
ActivePower register address :0x3096~0x309B
0x3096 address is Low Byte, 0x309B address is High Byte.

Register address| 0x3096 0x3097 0x3098 0x3099 0x309A 0x309B

Table 4.8 : Calculate Active Power(Wb)
Below table explains how to calculate the Active Power(Wc) method via the mapping address for 1V3

DSP only ,the algorithm is same as Power(Wa):

Calculate Active Power(Wc) Value
ActivePower register address :0x30B4~0x30B9

0x30B4 address is Low Byte, 0x30B9 address is High Byte.

Register address| 0x30B4 0x30B5 0x30B6 0x30B7 0x30B8 0x30B9

Table 4.9 : Calculate Active Power(Wc)
3.13 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 4.10 : Calculate Power Factor(PF) Value and Phase Angle Value
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3.14 Calculate Accumulate power Method

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

1V1I/aVa3l:

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.

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*256"2)+ (0XxE2*256) + 0x40
= 0x00000001E240
= 123456(imp)
Accumulate Energy Value = CF_Count *0.3125
=123456*0.3125
= 38580 (WH)
= 38.58 (KWH)

Register address| 0x312C 0x312D 0x312E O0x312F 0x3130 0x3131
Register Data[0] = Data[1] = Data[2] = Data[3] = Data[4] = Data[5] =
Data 0x40 OxE2 0x01 0x00 0x00 0x00
Example : CF_Count value = 123456 (imp)

Table 4.11 : Calculate Accumulate Energy (Wa)

Below table explains how to calculate the Accumulate Energy(Wb) method via the mapping address for

1V3I DSP only ,the algorithm is same as Accumulate Energy(Wa):

Calculate Accumulate Energy (Wb) Value
Accumulate Energy value = CF_Count *0.3125 WH
= 38580 (WH)
= 38.58 (KWH)
CF_Count register address : 0x3132~0x3137,
0x3132 address is Low Byte,0x3137 address is High Byte.

Register address| 0x3132

0x3133 0x3134 0x3135 0x3136

0x3137

Table 4.12 : Calculate Accumulate Energy (Wb)
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Below table explains how to calculate the Accumulate Energy(Wc) method via the mapping address for 1V3I

DSP only ,the algorithm is same as Accumulate Energy(Wa):

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

= 38580 (WH)
= 38.58 (KWH)
CF_Count register address : 0x3150~0x3155,
0x3150 address is Low Byte ,0x315c address is High Byte.

Register address|  0x3150 0x3151 0x3152 0x3153 0x3154 0x3155

Table 4.13 : Calculate Accumulate Energy (Wc)
3.15 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 : 0x3018~0x3019,

0x3018 address is Low Byte, 0x3019 address is High Byte.

Register address 0x3018 0x3019
Register Data[0] = Data[1] =
Data 0x64 0x00

Example : ZccCnt value =100
ZccCnt value = (Data[1]*256) +Data[0]
= (0x00*256) + Ox64
=0x0064
=100

ZccStart register address : 0x301E~0x301F,
0x301E address is Low Byte, 0x301F address is High Byte.

Register address 0x301E 0x301F
Register Data[0] = Data[l] =
Data 0x20 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
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ZccStop register address : 0x3024~0x3025,
0x3024 address is Low Byte, 0x3025 address is High Byte.

Register address 0x3024 0x3025
Register Data[0] = Data[1] =
Data 0x3B OxOF

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) +( OXOF*256) + 0x3B
= 0x000000000F3B
= 3899
SampleCnt mapping address (from CFG Register mapping for AFE) : 0x3809~0x380A,
0x3809 address is Low Byte, 0x380A address is High Byte.

Register address 0x3809 0x380A
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) 1 ((3899 - 32 ) / ( 3906 ))}
(49.5) / (0.9900153)
49.9992 Hz

Table 4.14 : Calculate Frequency (Hz)

3.16 OCP Parameter Calculate method

Follow is explanation how to calculate the OCP sample count -OCP_SMPA method for 1V11/1V3I:

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.
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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
OCP_SMPA = DEC2HEX (1953/25)
= Ox4E

Table 4.15 : Calculate OCP_SMPA Value

Follow is explanation how to calculate the Instance sample count -INST_SMP method for 1V11/1V3l:

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 4.16 : Calculate INST_SMP Value

Follow is explanation how to calculate the Long time pickup threshold LTPUTHA method, for 1V1I/1V3l:

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 0x30CO0 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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Example:
LT_PU=1.2X

IArms_50ms= 0x2F37809
LT_PUTHA=(0x2F37809)* (1.272)
= 0x43FEOOC

Step2. Set LTPUTHA = OX7FFFFFFF
Step3. Set OCPA_EN to 1(address=0x3804 hit2) , 0x3804
Step 4. Wait 2 SECS, read IArms_50ms

Step 5. LTPUTHA =IArms_50ms*(LT_PU"2)

|= 0x04

Table 4.17 : Calculate LTPUTHA Value

Below table explains how to calculate Long time pickup threshold LTPUTHB method via the mapping address
for 1V3I DSP only, the algorithm is same as LTPUTHA:

Calculate LTPUTHB Value

LTPUTHB =IBrms_50ms*(LT_PU"2)
IBrms_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]

LT_PUTHB register address : 0x405C~0x4061,

0x405C address is Low Byte, 0x4061 address is High Byte.

Register address 0x405C 0x405D 0x405E 0x405F 0x4060 0x4061

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

Table 4.18 : Calculate LTPUTHB Value

Below table explains how to calculate Long time pickup threshold LTPUTHC method via the mapping address
for 1V3I DSP only, the algorithm is same as LTPUTHA:

Calculate LTPUTHC Value
LTPUTHC =ICrms_50ms*(LT_PU"2)
ICrms_50ms register address : 0x30F0~0x30F5,
0x30F0 address is Low Byte, 0x30F5 address is High Byte.
Register address 0x30F0 O0x30F1 0x30F2 Ox30F3 0x30F4 0x30F5
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
LT _PUTHC 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]
Table 4.19 : Calculate LTPUTHC Value
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Follow is explanation how to calculate the Long time threshold LTTHA method ,for 1V11/1V3I:

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 0x30CO0 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_PU"2)*PICK TIME
Example :
PICK TIME=300 s
LT_PU=1.2X
IArms_50ms= 0x2F37809
LTTHA= [{ (Ox2F37809)* 20}*(1.2/2)*300]
=0x6399132FCO0

Table 4.20 : Calculate LTTHA Value

Follow is explanation how to calculate the Long time threshold LTTHB method via the mapping address for

1V3I DSP only , the algorithm is same as LTTHA:

Calculate LTTHB Value
LTTHB= (IBrms_50ms*20)* (LT_PUA2)*PICK TIME
IBrms_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]
LTTHB register address : 0x4144 ~0x4149,
0x4144 address is Low Byte, 0x4149 address is High Byte.
Register address 0x4144 0x4145 0x4146 0x4147 0x4148 0x4149
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
Table 4.21 : Calculate LTTHB Value
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Follow is explanation how to calculate the Long time threshold LTTHC method via the mapping address for
1V3I DSP only, the algorithm is same as LTTHA:
Calculate LTTHC Value
LTTHC= (ICrms_50ms*20)* (LT_PU"2)*PICK TIME
ICrms_50ms register address : 0x30F0~0x30F5,
0x30F0 address is Low Byte, 0x30F5 address is High Byte.

Register address 0x30F0 0x30F1 0x30F2 0x30F3 0x30F4 0x30F5

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

LTTHC register address : 0x414A~0x414F,
0x414A address is Low Byte, 0x414F address is High Byte.

Register address 0x414A 0x414B 0x414C 0x414D 0x414E 0x414F

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

Table 4.22 : Calculate LTTHC Value
Follow is explanation how to calculate the Instance threshold INSTA TH method, for 1V11/1V3I:
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, 0x0x306B 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]

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 O(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/ 0x4E)*2*(3"2)*0.9
= 0x9CE7B3

Table 4.23 : Calculate INSTA_TH Value
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Follow is explanation how to calculate the Instance threshold INSTB_TH method , via the mapping address
for 1V3I DSP only , the algorithm is same as INSTA_TH:
Calculate INSTB_TH Value
INSTB_TH= (IBrms_50ms/OCP_SMPA)*2*(INSTA2)*0.9
IBrms_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]

INSTB_TH register address : 0x4162 ~0x4167,
0x4086 address is Low Byte , 0x4089 address is High Byte.

Register address 0x4162 0x4163 0x4164 0x4165 0x4166 0x4167

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

Table 4.24: Calculate INSTB_TH Value
Follow is explanation how to calculate the Instance threshold INSTC_TH method, via the mapping address for
1V3I DSP only, the algorithm is same as INSTA_TH:

Calculate INSTC_TH Value
INSTC_TH= (ICrms_50ms/OCP_SMPA)*2*(INST~2)*0.9
ICrms_50ms register address : 0x30F0~0x30F5,
0x30F0 address is Low Byte, 0x30F5 address is High Byte.

Register address 0x30F0 0x30F1 0x30F2 O0x30F3 0x30F4 0x30F5

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

INSTC_TH register address : 0x416E ~0x4173,
0x416E address is Low Byte , 0x4173 address is High Byte.

Register address Ox416e 0x416f 0x4170 0x4171 0x4172 0x4173

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

Table 4.25 : Calculate INSTC_TH Value

3.17 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, 0x0x380A address is High Byte.
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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 4.26 : 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 4.27 : 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
AVM_DLY = {0x07A1/(1000/125)}

= OxF4

Table 4.28 : 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)
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VA _RMS_AVM register address : 0x316E ~ 0x3173,
0x316E address is Low Byte, 0x3173 address is High Byte.

Register address  |0x316E 0x316F 0x3170 0x3171 0x3172 0x3173

Register Data Data[0] Data[1] Data[?] 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  |0x416E 0x416F 0x4170 0x4177 0x4172 0x4173
Register Data Data[0] Data[1] Data[2] Data[3] Data[4] Data[5]
Example :

TVA_RMS = 0X63EC2CE
Ax ration = 0.6 X
Bx ration = 0.8 X
Cx ration =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 4.29 : Calculate AVM Value
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Follow is explanation how to calculate the LED_BLK_TH and capture as below:

AN-71170501

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 4.30 : Calculate PUL_TH Value
4. Register Setting and Indicate

4.1 UART Auto Baud Rate

PL7413 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 BitwWidthDen[4:0]

Figure 5.1: 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.

. mEgas e 1 @uas -
Block: "4 CFG Regi ~ i oh Byte Addr:
e [1 |z |5 Ja [s |6 |7 [8 |2 |a |6 [c [o [ | 8338 - @x39
[} FF |@6 38 @8 @1 22 @@ D3 85 (D4 @@ 78 o8 26 (86 [ Write ] [ Clear ] [ Read ]
1 (ee ee es ee 28 ee se ceflso @4 @3 IFF @@ 48 5@ 4F | [ Write || Clear | [ Read |
2 FF FF |(FF FF FF FF @8 87 @88 ee 6C FE FF FF FF |FF |[ Write | [ Clear || Read |
= |FF |FF FF FF |FF (FF FF FF |FF FF |FF FF |FF ee (@@ @8 || 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 | [Write | [ Clear | [ Read |
6 |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF | [Write | [ Clear | [ Read |
7 |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF |FF | [ Write | [ Clear | [ Read |
@ |1 |z |5 Ja [s |6 |7 [8 |2 |a |6 [c [o e |

Figure 5.2: UART Baud Rate register
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4.2 OCP and INST Protect Indicate

PL7413 have OCP and Instantaneous protect function, The function enable/disable table as below (Please

reference PL7413 Leakage and OCP and AVM Demo Board User Manual.pdf):

Address Bits Description
0x3803~ 15
0x3804 14 OWP_EN
13 HANDSHK_EN
12 ZCC_Auto_Learn
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 ZX_Half
00 AVM_EN

Figure 5.3: PL7413 1V1I(AFE+AVM+OCP+AutoLearn)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 5.4: PL7413 OCP and INST register

OCP long time and short time accumulate values:

0x30CC~0X30D1
0x30D2~0X30D7

OCP Threshold ( PL7413 1V1I support LT+ST+INST , PL7413 1V3I support LT+ INST ):

0x412B ~ 0x4126

0x4131 ~ 0x412C

0x40D7 ~ 0x40D2

IA-RMS 50ms value:

0x30C0~0x30C5
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[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 I1A2_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

rise to 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.

4.2.1.1 OCP Long Time Protect Indicate

Please use PL7413 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.

B You can check your setting,

Register |Exp0r‘t—D0wnload|| Config I 1ViI MP | Measure | 1V1I Cal Eng | Debug |
1

—< DUT Calibration Condition »>

Stepl: Power Source Setting. MESEP SEUEE SElEEE

Calibration Power Setting |Test Point 1|Test Point 2| NA v
o I Freq PE rAccuracy Limit COM Setting—
238 =~ 5.8 -~ 5@ - @.5L - 3 - % comg
% % < Function >
’7AFE+AVM+OCP+AutcLear'n
OCP  Leakage|AVM |No Load|Zcc |RC  |AC Lose|owp [GPIO |Mux « -
i
[V]Enable LT [/]|Enable INST OCP ave Settings
LT Current INST Current) 15.8 [A
El
LT Pick Tin Trip Time ms
= -t [/ Internal 0SC
2 3 Relay Pin Default High
[/|For Calibration
| For OTP
[[JoCP Verify with Test Pointl, 2 [/| Calibration Test (No Burn)

Figure 5.5: PL7413 OCP setting
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legister |Expcrt—Dcwnlnad‘ Config ‘ 1ViI MP I Measure I

Please enter engineer mode

Power source control
v I

Freq
120.0 - 5.0 - 60
Standard Meter
Phase

v A

)1 Metering Data

PF
1.0

02 Metering Data

1l

03 Metering Data

01

02

03

Read Timing : 3 . (Second) | Read Timing : 31 . (Second) Read Timing : 31 . (Second)
Read Read R
Read Start Read Stop Read Start Read Stop Read Start Read Stop
Reset Reset Reset
DUT Item DUT o1 DUT Item DUT 82 DUT Item DUT @3
Voltage(V) Voltage(V) Voltage(V) T rocaree | 20T [
reAFOD et FOD
Current(A) Current(A) Current(A) bl 1080 SO, 01080 =
RO DATA# RO DATA#1 Re
Power(l) Power (W) Power (W) DerPROG A | DerrROG A1 | sl
- 1400 - | w00 =
Povier Factor(PF) Power Factor(PF) Power Factor(PF) pEREROSH pEREROSH !
errroc e | U0 nerproG e | U [
Frequency(Hz) Frequency(Hz) Frequency(Hz) el Y T eaa ] =
CF Count CF Count CF Count CFE DATA#2 xE0 CFG DATA#2 Lot CFr
CFi DATA #2 s CFiG DATA#2 o E
Energy (WH) Energy (WH) Energy (WH) ey AL o e | 100 =
L 0e0000 L | o<o000 L=
Voltage Error(%) Voltage Error(%) Voltage Error(%)
Current Error(¥%) Current Error(X%) Current Error(¥%)
Power Error(%) Power Error(%) Power Error(%) 2
Figure 5.6: PL7413 MP mode
B Please select the debug form
J PL7411-MultiPort-AP-1-2-1(MultiPort-20170426)(DSP_OTP_v4_7X_Autod earn_20161028_3.rom) - [Measure Mode]
Register | Export-Download | Config | 1vil Mp Measure |
Power source control
I Freq PF
120.0 -~ 5.0 - 60 -~ 1.0 -~
Standard Meter
v A Phase w
01 Metering Data 02 Metering Data 03 Metering Data 01 02
Read Timing : 3 . (Second) | Read Timing : 7 . (Second) Read Timing : 7 . (Second)
Read Read
Read Start Read Stop Read Start Read Stop Read Start Read Stop
Reset Reset Reset
DUT Item DUT Item DUT @2 DUT Item DUT @3
Voltage(V) Voltage(V) Voltage(V) [ [
OetFa el
Current(A) Current(A) Current(A) SODAAE b iDe beltah D
RO DAT A%l RO DAT A%
Power (W) Power (W) Power (W) DerFRos a1 | Ty
= 1400 - - rci4
Power Factor(PF) Power Factor(PF) Power Factor(PF) SEREROS SeRmmose
oerrroc a1 | 0E perProc s | 0C
Frequency(Hz) Frequency(Hz) Frequency(Hz) e e rmm—— R
CF Count CF Count CF Count cro parass | "% crooamass |
D200 oo
CFG DATA 22 CFG DATA 82
Energy(lH) Energy (WH) Energy(WH) gy 010 e 011
Voltage Error(%) Voltage Error(%) Voltage Error(X) i s
Current Error(%) Current Error(%) Current Error(%)
Power Error(%) Power Error(%) Power Error(%)

Figure 5.7: PL7413 Engineer Mode
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B Press “Read All".

B Please enable “RLY_ON_EN”

B Enable “OCPA_EN’ for long time and short time

B Press “OCP_READ”, it will read IA2_ACC

m  [fIA2_ACC > LTPUTH, then you press “LT_SUM”, SUM will been accumulated.

m  [fIAcurrent =6.1A, press “LT_SUM”, LTIA_TRIP will 1 after SUM > LTTH about 29 SECS.
B Check LTIA_TRIP indicate.

J PLAALL-MUMIPOrt-AF-L-2- LIMUITIFOrt-2UL7US20)(USP_U | F_va_£X_Auto_Leam_2ULbLUZs_s.rom) - [Manual Lalibration] E=21
Register | Export-Download ‘I Config I 1ViI MP | Measure | 1V1I Cal Eng Debug
1
ICP+AVM+Leakage |GPIO/MUX [DC  [1v3l | Select DUT
Leakage [ Enable:Bx3883~8x3884 ~[Bx3916~8x3917 Flag]— 7CC @ DUT e1
1 [15] @x3916~0x3917 7 T )
ILeak _50ms 00000000000 [] [14]0WP_EN E 15 ST ©ouT 82

[] [13]HANDSHK_EN 14 ]
ILEAK PUTH  B@0BE20sesse  [u 1 [12]2€C Auto Learn e VDIFF TH ©DUT 83
[C] [11]CLEAR_FLAG 12 00000800
680006808080 b
CEEAKE o [#] [1@]INST_TA_EN 11]LeakINST_TRIP NO_LOAD_56ms

. [[] [e9]Leak_INST_EN | 18]LeakIB_TRIP
ILEAK_inst_TH ppeeeocoocas [ [e8] Leak_IN 29 200000000000
[T [@71CF CNTB EN
]

PSU_UVP_TRIP

o7 IX Half
06 LHLlTIA TRIP - 0008

OO ST 1A TRIP :

[83] Write A1l
[C][@2]INSTA TRIP

Write ALl ] i Read All ]

OO0QEOOO0O0O0O=
=

AVM
AVM_SHPA [C] [e@]AVM_EN E{ gé}owp TRIP
AVM_ON_DLY
AVM_OFFDLY oce ks
LTTH STTH InstTH RC EN 0000300
VATE Read 002441755064 NFFFFFFFFFFF  @OE3FE4G PF FULL gpa10880@
Write| Read rite| | Read | [Write| | Read TIA-RMS gpaeeeepanee
UV_THL
- LTPUTH STPUTH InstCnt Ia RC  peeecase
UV_THH @00O9ABEE379 |FFFFFFFFFFF @3 =
Write|| Read rite| Read Write| | Read
OV_THL Bead
OCP_DIV_RATE
— [Read IA2_ACC(5@ms) el 2
IaaaaA249A39a 0CP_READ If OCP_SMPA
AVM_AutoTH Read =
U 7M1
Vol_120 00000EOERORD [Write| | Read
- 002441776766
Vol 220 800000000000 |Write| |Read | [LT Sum]

5 | Write A1l | | Read a1 | 2

o s o0 =
OWP_SMPA OWP ACC(108ms)
000002000000 s
vevota State . Write A1l PEB0EeEABREaR|| (ACC READ

OKP_TH 000000000000
Weita ALL | | Read ALl |  OWPACCTH  GoGGPO00

Figure 5.8: PL7413 OCP Long time Debug Flow
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4.2.1.2 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.

Please select the debug form

Press “Read All”.

Please enable “RLY_ON_EN”

Enable “OCPA_EN” for OCP

Enable “INST_IA_EN” for Inst

If IA current =15.1A, then check INSTA_TRIP indicate..

FL/ 4 L L-IVIUITIFOIT-AF- L= £~ LIVIUITIFOI-£UL S US20)| LS P | P_VE_£A_AUTO_LEarn_JULoLusLs_3.rom) - [IManual Canonraton)
egister |Exp0rt—Download‘ ICom‘ig I 1ViI MP | Measure | 1V1I Cal Eng | Debug |

|
P+AVM+Leakage |GPIO/MUX [DC  [1v3l |

sakage [ Enable:@x3883~8x38084 [0x3916~8x3917 Flag]— 700
O [15 8x3916~0x3917 I
Leak_58ms  PAEEAEEBEOLE -Read [ [1470WP EN E[15
_ 0000
LEAK_PUTH  D@2B8aesases 5 et s 3 VDIFF TH
CLE 12 [elelTelebe el
LEAK_TH [0e000000008 |Write Read v qu%j [[] [11]LeakINST_TRIP NO_LOAD_58ms
LEAK inst TH B fes t:::_iHST_EN ‘ E ég LeakIB_TRIP
[ [87]CF CNTB E [] [e8]PSU_UVP_TRIP
—LasTt ) ‘ [ [e7]vA TRIP ZX Half
4 [ [@61LTIA TRIP 00e0
- e [C] [@5]STIA_TRIP
Write All ] [ Read All ] 7 [A3 1K [ Te4]
M W el a 2021 INSTA TRIP ] 6
: 00 ]AVM_EN 01]0WP TRIP
m_swpn 0000 o " [oo]
ea
VM_ON_DLY 0000
ocpP RC
MOFFOLY 000 LTTH STTH InstTH RC EN po@oesen
o 0000060000000 002441755064 7FFFFFFFFFFF  OOEIFE46 PF FULL ppo10e0e
['nlr‘ite][ Read ] [Hr‘ite] [Read l ['rlr‘itel lRead ] TIA-RMS ppepaRRRReeE
v_THL £E2iEaY
- LTPUTH STPUTH InstCnt I= RC  poeoo0ee
V_THH (ELE2EEED @@OPOABOE379 7FFFFFFFFFFF 03 _
. [Wr‘ite][ Read ] [Wr‘ite][ Read ] ['ﬁlr‘ite] [ Read ]
OCP_DIV_RATE
. prr—— IA2_ACC(Sems) 2
= SUM e7a1
PLIE FIIIEEIETTY 0000E000DP00
ol 220 000002000200 [Hrite| | Read | [LT_sum] N
Write ALl I Read All I-'
ED_BLK_TH @@ TS
WP SHPA - OWP ACC(1680ms)
VbVa State 000009009000 _
a State o TH 000000000000
Write All ] [ Read All l OWP_ACC_TH P0BEERAROERY

Figure 5.9: PL7413 OCP Instantaneous Debug Flow
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4.3 AVM Protect State

PL7413 1V1I support this function , some of AVM State as below:

_VCState VBState VAState

PS: We only use VAState
By setting AX /BX/ CX/ DX, you can use PL7413 AVM function shown as follow figure.

PL7413 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
Ax 100 relay off 20
Bx 110 relay on 10
Cx 130 relay on 10
Dx 140 relay off 20

Table 5.1 : AVM threshold

D
Cx

Bx
A

o T ST
LEDA . | | ; )
e ot mmmme ] e e
w ' wx e v X
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 5.2 : 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 5.3 : AVM Case?2 State
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H  You can check your setting,

Register | Export-Download I Config I 1V1I MP | Measure | 1V1I Cal Eng Debug
< DUT Calibration Condition 1
Stepl: Power Source Setting. Power Source selection:
Calibration Power Setting |-rest Point 1|-|-est Point 2| HS31e3 -
v I Ereq o= —Accuracy Limit Setting——
120.2 ~ 5.8@ ~ 6@ ~ ©@.5L ~ 2 - %= coms -
[ee |x ee |x T e o

’7AFE+AVM+DCD+AutoLear-n
ocp | Leakage [IAVM Ine Load | zee RC | Ac Lose|owe |epzo | Mux N

Y] Enable OVP 2
OV High Limit: 14 V AVM_ONDLY 125 ms

5 [save settings

P AVM_OFFDLY
OV Low Limit: 138 v - =z=y == [/] Internal OSC

[/ Enable UVP AVMSMP_CNT 20@ o Relay Pin Default High

. P [¥| For Calibration
UV High Limit: 11@ Vv B i Bl e (oo

UV Low Limit: 1@ v Set 1xxV TH 128 V EEsbrsaan TeoE (S Tern)
[ Enable Auto Switech Set 2xxV TH 238 V

Switch Voltage 165 v

Figure 5.10: PL7413 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.
Please select the debug form
Press “Read”
Please enable “RLY_ON_EN”
Enable “AVM_EN”
If VA =120V,press “READ_ALL”, VcVbVa State will 2.
Read 0x3916~0x3917: [07]VA_TRIP=0.
If VA=141V, VcVbVa State will 4. 0x3916~0x3917: [07]VA_TRIP=1

wed PL7411-MultiPort-AP-1-2-1(MultiPort-20170426) (DSP_OTP_ w4 _ZX_Auto_Learn_20161028_3.rom) - [Manual Calibration]

Register |E)<por‘thownload| Config | AWIT MP | Measure | 1WIT Cal Eng II Debug I 1
OCP+AMVMsLeakage |GPIO/MUX [ DC 1w |
Leakage —[ Enable:@x38083~8x3884 —[Bx3916~8x3917 Flag]
= 15 x3916~Ax3917
Ileak soms 608606066066 St (- -
] [12JHANDSHK_EM 14
aoaoeoeaeenn i o
TLERE FUTE 12]zcC Auto Learn 13
- 11 JCLEAR_FLAG 1z
TLEAK_TH aoopooeaeeoo [Z] [18]INST_TA_EN 11]LeakINST TRIP
s =l 29 JLeak TMNST_EM 18]lLeakIB_TRIP
TLEAK_inst_TH aaoooooooaas [ [es]Leark THn | == =
1 [@7]CF CHNTB EM R I=2T "‘{HEIP
] [@6 INOLOAD ENM 67 |VA TRIP -
] [@5]OCPA_EN BCICTIA TRIF
[ write A2 | [ Reaa azz | L T2 SO =0 o51sTIA_TRIP
L= A O = O [ a3
FAT, & é_ a1 |7 Half 227TINSTA TRIP
3 4 @1]10wWP TRIP
AVM_SMPA, a3abD Write Read = Javt BN H oo
AVM_ON_DLY [Re=a ] >
o ores
AVM_OFFDLY X L=
= CET=:) LTTH STTH InstTH RC EN  ooooo00
A - RMS aeeeea23224D PF FULL cealiocaa
[Write| Read | [Write| [ Read | [Write]| [ Read | TIA-RMS oooooooae
S aooascas
LTPUTH STPUTH InstCnt Ta RC  oecoceoee
Uv_THH (EEEEE T Be Read AL
. bWrite Read Write Read Write Read
- eeos1930 ! I J I I I )
OCP_DIV_RATE |2
ov_rrn eoocar7s TIE LRI RIS
= coeaeeseaeee  [ocP_READ OCP_SMPA
ave_aurory  DEEEEEEEEEEE -
L=1=]
292200, i
el LA 232153 coeoeoeeaeae ST_sum .
=
Vol 220 22808 1RDFA LT_SuUmM
[ Write A1l ] [ Read A1l ]
Lep_sik T eAn owe
OWP ACC({188ms )
aaeaoea - O
VcVbWa Statfje O1B83 215 LoEes g EEET Write A1l eeoseeneeeee | [

OWP_TH
L| owP_acc_TH

[ Write A1l ] [IRead All

| — |
El)

Read A1l

Figure 5.11: PL7413 AVM Enable
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4.4  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 LeakIB_TRIP: Indicate Ib current >=Leakage protect current(lLeak)

Figure 5.12: PL7413 Leakage register
Leakage Threshold(Please reference PL7413 Leakage and OCP and AVM Demo Board User Manual.pdf):
0x4137 ~ 0x4132
0x413D ~ 0x4138
0x4143 ~ 0x413E
IbRMS 50ms(ILeak 50ms) value:

[IB2RAGEN 0 30D8~0X30DD

[Clear Leak Protect Indicate]
Set Leak_EN(0x3804[0])=0, LeaklB_TRP(0x3917[2]) will been cleared.

[Clear Leak Inst Protect Indicate]
Set Leak _INST_EN(0x3804[1])=0, LeakINST_TRP(0x3917[3]) will been cleared.

4.4.1 Leakage Protect Indicate

Please use PL7413 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.

B You can check your setting,

wl Explorer AP for LiteOn 151013 - [Production Mode ]

Register | Export-Download Producticn Modell) el oad Mode| Debusg
< DUT Calibration Condition >
Stepl: Power Scource Setting.
Calibration Power Setting |Test Point 1| Test Point 2|
w T Freaq PE
1ze.e ~| [s.e | [se <] |e.sL | omn | OFF | |
Step2: Waitting Voltage, Current, Phase, Instantanecous Power Stable.
o.oss300 |y [e-c05266 A [0-200000 |mmase |o-soceee  luw
Step3: Manual HSnput DUT serial number -
—>Serial number=|991 | Result

—< DUT >

Calibration point: Result

Test 1 poinmt: Result
Test 2 point: Result
DC Calibration: Result

DSP FWw VER

ocep Leakagse |awvm | Mo Load| zce | rGB | raux | 2
promeee 1=
I~ Enable Leakage
ILeak A
Trip Time —
ILecak_asme =
Flash [1-2 oo

Figure 5.13: PL7413 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, LeakIiB_TRIP will 1.

orer Engineering AP 151007 - [Manual Calibration]

ster | Export-Download ] Debug Pr‘qjuction Mode’ Dawnload Model
= .

+AVM+Leakage |DC 1v3l |RGB

i r[ Enable ] ~[OCP and Leakage Flag]
9[15] 9[15
Leak_5@ms 0000003460!51 Read [14] [14
‘ [J [13]HANDSHK_EN [ EE]
LEAK_PUTH aeeeeeeeun (urite| [Read| EHHCLEAR_FLAG Qm :
LEAK_TH 1000000003FE2 |[Write| | Read | [J[1e]INST_IA EN [10] LeakIB_TRIP i
L [1[09]Lealc INSTEN
LEAK_inst THoooooooos1c7 [urite] 0 tos
L - L B
] [e6]1HOLOAD EN [J[@6]LTIA TRIP
[J[e5]0CPA_EN [J[@5]STIA TRIP
[“][04]CF CNTA EN CJle4 ]
lirite All ] | Read A11 || 2 031Kk Cre:
ITo21RLY ON EN ar 2]INSTA TRIP
W T ey 0
161 Write| [ Read [ [0@] AVM_EN
wisien 61 |[urite] [Read] 3 6
VM_DLY ; Tore
= |F4 Write Read
1 (urite] [Read] |~
o e 000077E7350D | STTH LTTH InstTH
‘09133001on£1 }eeaA32906531 |0081279B ‘
V_THL (I3FESFEC ‘m M [write| [Read | [write|Read| [|write| [Read |

Figure 5.14: PL7413 Leakage Debug setting
4.4.2 Leakage INST Protect Indicate

Please use PL7413 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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Explorer Engineering AP 151007 - [Manual Calibration]

legister E xport-Dovnload ﬂ Debug Ipﬂ?au(tion Mode | Davnload Mode

JCP+AVM=+Leakage | DC 1w 31 RGB
T —[C]E[r;:ble 1 —[EOCF;Sand Leakage Flagl]
R L paz; | 8 E Eig HANDSHK_EN % 1‘3‘
ILEAK_PUTH | 000000001FF1 |[Writ Read Clraz 12
- L \EEED =2 [11]CLEAR_FLAG Sllillicarinst TRib) o
ILEAK_TH | FE2 [[write| [Read] 1O]JINST TA EN 5 E 9913 eal =
ea
ILEAK _inst TH 00000000s1E7 |[Write Read % E 3173
CF
HOLOAD EN CITe61LTIA TRIP
OCPA_EN ] [©5]STIA_TRIP
CF CHTA EH Orea
[ write a31 | [ Read Aa11x | D KWH_EN Clres
4 CI[021INSTA TRIP
AVM = = mAh EN Clrei
AVM_SMPA l61 |[write Read AVM_EN 3 ] [eo
AVML_DILY |Fa [[write Read oo
TVA_RMS ©00077E735DD | Read STTH LTTH InstTH
= _ ©O1B30010F2E | |©OOA320065B1 |ees12798
UV_THL ISEESEEL |(weize] [write] [Read | [Write] Read ] [write]| [ Read |
UV_THH |@oFEBFEC |(Write Read STPUTH LTPUTH InstCnt
000011666714 | |©EEGaA5999CS le1
esre17014 |[[write Read | .
OM=TH L : [lwexee] [write][ Read | [write| Read | [Write] [Read |
14017014 |[[write Read
OV_THH | | IA2_ACC(5@ms)
AVM_AutoTH ©000A5000000 |[Write Read Miocsncan) Ot
Vol_12e | cooo: |[write] [Read] sum ‘761 ]
Vol_22e |ooooDCc 000000 |[Write] [Read | I
P - LT_sum| [sST_sum
LED_BLK_TH o3Do |[write Read [ Write A1l ] [ Read A1l ]
VcVbVva State |©00000000002 Read
aane)
[(write Aa33 | [ Reaa a1a |

Figure 5.15: PL7413 Leakage Debug Flow
4.5 Auto Learn ZCC

DSP will auto lean when 1* relay on/off
RLY on base on V and off base on |
When on load, relay off will base on V.
Control the functions enable in CFG register (0x3803~0x3804):

Address Bits Description
0x3803~ 15
0x3804 14 OWP_EN

13 HANDSHK_EN

12 ZCC _Auto_Learn
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 ZX_Half

00 AVM_EN

Table 5.4 : Auto Lean setting
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CFG_12 Force_Learn =1
0 ZCC -- when on off
1 ZCC_Lean as "6" (3/0On, 3/OFF)

0x3804 bit4(CFG_12) is 1, DSP will force to auto counting the zero-crossing.3 times after the completion of

learning,

CFG_1 ZX_ Auto =1
0 ZX_Htime set by ZX_Half

1 ZX_Htime auto calculate
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Disclaimer

All the information in this document is subject to change without prior notice. Prolific Technology Inc. does not
make any representations or any warranties (implied or otherwise) regarding the accuracy and completeness
of this document and shall in no event be liable for any loss of profit or any other commercial damage,

including but not limited to special, incidental, consequential, or other damages.

Trademarks
The Prolific logo is a registered trademark of Prolific Technology Inc. All brand names and product names

used in this document are trademarks or registered trademarks of their respective holders.

Copyrights
Copyright © 2017 Prolific Technology Inc. All rights reserved.
No part of this document may be reproduced or transmitted in any form by any means without the express

written permission of Prolific Technology Inc.

Prolific Technology Inc.

7F, No. 48, Sec. 3, Nan Kang Rd.
Nan Kang, Taipei 115, Taiwan, R.O.C.
Telephone: +886-2-2654-6363

Fax: +886-2-2654-6161

E-mail: sales@prolific.com.tw

Website: http://www.prolific.com.tw

PL7413 -65/65 - Release : Oct. 20, 2017


mailto:sales@prolific.com.tw

