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1 Introduction

The Teridian Semiconductor Corporation (TSC) 78M6612 AC-PMON Evaluation Board is an electrical
measurement unit for performing measurements from a single electrical outlet. It incorporates the TSC
78M6612 single-phase, dual-outlet, power and energy measurement IC. The AC-PMON Evaluation
Board is connected to PC through a USB cable such as one provided in the demo kit package. The
Evaluation Board demonstrates the capability of the 78M6612 energy meter controller chip for
measurement accuracy and overall system use.

The board is pre-programmed with demo firmware (file name
6612_OMU_S2_ URT _V1_13.hex) in the flash memory of the
78M6612 IC that allows evaluation of the capability of the IC.

Included with the AC-PMON is a Windows® based Graphical User
Interface (GUI) for simplified access to the following measurement
data and controls:

e Power, current, voltage and power factor indicator dials
e Adjustable display scales

e Minimum and peak parameter tracking

e Selectable strip chart display format

¢ Narrow-band versus Wide-band measurement

e Selectable sample size averaging

e Accumulated energy usage and expense tracking
e Line frequency

e Alarm indicators

e Programmable Alarm thresholds

e Datalog to file

Alternatively, the user can directly query the device with the command set using HyperTerminal and the
provided 6612 OMU_S2 URT V1 13 Firmware Description Document.

1.1 Package Contents

The 78M6612 AC-PMON Evaluation Board Demo Kit includes:

e 78M6612 AC-PMON Evaluation Board

e USB Daughter Board

e USB Cable Assembly USB A-B 28/24 1.8M (Tyco/Amp 1487588-3)
e CD with OMU Software and Documentation

1.2 System Requirements
The 78M6612 AC-PMON Evaluation Board requires use of a PC with the following features:

e PC (1 GHz, 1 GB) with Microsoft® Windows XP or Win2000, equipped with USB port.
e Minimum 1024 x 768 video display resolution.
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1.3 Safety and ESD Notes

CAUTION EXERCISE CAUTION WHEN LIVE AC VOLTAGES ARE PRESENT!
HIGH

VOLTAGE

Standard ESD precautions must be taken when handling electronic equipment. The
AC-PMON contains ESD protected interfaces.

Arad

Do not connect test equipment, ICE emulators or external development boards directly to the
OMU-RF hardware. Damage to the OMU1-S-RF and external equipment will occur due to the
78M6612’s “high side” reference topology. The 78M6612’s V3P3 (i.e. “high side”) is connected
directly to Neutral (Earth Ground) creating a ground reference disparity with any properly
grounded external equipment.

1.4 Firmware Demo Code Introduction

The Firmware Demo Code provides the following features:

e Basic energy measurement data such as Watts, Volts, current, VAR, VA, phase angle, power factor,
accumulated energy, frequency, date/time, and various alarm statuses.

e Control of alarm thresholds, calibration coefficients, temperature compensation, etc.

There are two means to facilitate performance evaluation between the user at the PC host and the
firmware code in the board:

e The Graphical User Interface (GUI). This document describes the installation and use of the
Windows based GUI.

e The Command Line Interface (CLI) via HyperTerminal or comparable terminal emulator on a different
operating system. For information about the CLI, see the 6612 OMU_S2 URT_V1 13 Firmware
Description Document.

The AC-PMON is shipped with Demo Code Revision 1.13 or later loaded in the 78M6612 chip and
included on the CD. The code revision can be verified by entering the command >i via the command line
interface. Firmware for the Demo Unit can be updated using either the Teridian TFP1 or an in-circuit
emulator such as the Signum Systems™ ADM-51 (http:/mww.signum.com/Signum.htm).

The board components and firmware settings are designed to operate with the following nominal AC
electrical ranges:

Voltage Current Line Frequency

110-240 VAC 10 mA—-20A 46-64 Hz

1.5 Testing the AC-PMON Evaluation Board Prior to Shipping

Before every AC-PMON Evaluation Board is shipped, the following procedures have been performed at
the factory:

e Full Calibration — Precise energy source equipment is used to calibrate the current and voltage. The
temperature is also calibrated at the same time.

e Accuracy Test — This “bench” level test ensures the energy accuracy is within +/-0.5%.

6 Rev. 1.1
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2 Installation
2.1 USB Driver Installation

This evaluation kit includes an optically isolated USB adaptor board for serial communications with a PC.
The FTDI USB controller IC FT232RL performs the USB functions. The FTDI Windows driver presents a
virtual COM port for enabling serial communications. Control of the AC-PMON module can be managed
using either a terminal emulation program or using the supplied Windows Dashboard GUI. The FTDI
Windows driver is a certified driver for Windows 2000 and XP.

1. Upon attaching the AC-PMON to the PC, the Found New Hardware Wizard automatically launches
and installs the appropriate driver files. If your PC does not find the FTDI driver files on its local hard
disk drive, locate and reference the FTDI USB Driver and Utilities subdirectory on the CD. The
FT232RL controller is powered from the USB cable and is active even when no AC power is applied
to the AC-PMON.

@ Teridian OMU1 (D:) E”E”E
File Edit Wiew Favorites Tools  Help .*:F:
J Back _"1 Ij; /j: Search ”_ Folders v

Address i’\‘) o ¥ | _ @o

_ FiIesErrently on the CD
CD Writing Tasks

(&)
@ wirite these files to <D
E

LabWindows XP Installer

=
5B Drive es .‘/}

fa e

‘;’} Lab\Windows ¥P Pro VISA Update /} Teridian Documentation

| |

| File and Folder Tasks

Iﬂn Rename this fils
Iy Mave this file 2

D Copy this file I"J Teridian Firmware

3 Publish this File to the teh
() E-mail this file: Teridian OMU GLL v2pL.exe
¥ Delate this file Tendizn

Other Places

Readme. tx
Text Document
1KB

“~ 4. Teridian OMU GUI v2p L.ini
8 Configuration Settings
0 KB

»_j Iy Compuker
[} My Documents
\:! Iy Mebwork Places

Details

Notes: If an older FTDI driver has been previously installed, it is recommended to remove the older
version before installing this newer FTDI driver. Execute the ftdiClean.exe utility from the FTDI
USB Driver and Utilities subdirectory.

For FTDI driver support on other operating systems, please check FTDI's website at
(http://www.ftdichip.com/FTDrivers.htm).
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2.2 Confirm COM Port Mapping

1. Launch the Control Panel and click on the System icon.

B Control Panel

File

\_I\}Back “;)

Edit  View Favorites  Tools

Help

lﬁj pSearch W Folders -

: Address |B’ Cantrol Panel

@
o

ﬂ’. Control Panel
Accessibilicy  Add Hardware

ga Swyikch ko Category Wiew Options

e
[=r

s
W
v

Fe

Fonts

See Also
Folder Options
% windows Update

(7)) Help and Suppart:

u‘f
. %
F’

Netwark
Connections

Mouse:

@

&

Scheduled
Tasks

Security
Center

Add or
Remav...

Game
Controllers

Phone and
Modem ...

Soundriy
AudioEsP

% W 2 B

Administrative  Automatic  Date and Time Display
Tools Updates
P = O
Inkel{R) GMA Internet Kevboard Il
Driver Options

4 5

Power Options

@ 2

Printers and  Regional and  Scanners and

Faxes Language ... Cameras
Sounds and Speech Symantec 1
Audio Devices LiveUpdate

2. The System Properties screen appears. Click on the Hardware tab. Click on Device Manager.
Under Ports (COM & LPT), look for the USB Serial Port assignment.

System Properties

| Spstem Restore | Remote |

Advanced

Automatic Updates |

Hardware

| Gereral | Computer Name ‘

Device Manager

X

The Device Manager lists all the hardware devices installed
on your computer. Use the Device Manager to change the

properties of any device

Drivers

Cuiver Signing lets you make sure that installed divers are
compatible with ‘Windows. Windows Update lets you set up
how windows connects to \Windows Update for drivers.

I

[ Diiver Signing ‘windows Update

Hardware Profiles

Hardware profiles pravide a way far you to set up and store
different hardware configurations.

Hardware Profiles

Apply

File Action Yiew Help

- = 8 2
C461T
i Computer

g Disk drives

- § Display adapters

b DVDYCD-ROM drives

[+-{= Floppy disk controllers

j Floppy disk drives

83 Humnan Interface Devices
124 IDE ATAJATAPI controllers
Keyboards

Mice and other pointing dewvices
§)Monltors

B8 Metwark adapters
w5 T)
-5 Processors

-8, sound, video and game controllers

% System dewices

[+ Universal Serial Bus controllers

3. Take note of the COM port assignment for the USB Serial Port.

Modems
& Monitors
B Metwork adapters
[ PCMCIA adapters
o Ports (COM &LPT)
5 UsE serial Port (COMR)
ﬂ Processors
% Secure Digital host controllers
& Smart card readers
), Sound, video and game controllers

g System devices

Universal Serial Bus controllers

ﬁ

OMU1 COM Port:
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2.3 Basic Connection Setup

Figure 1 shows the basic connections of the 78M6612 AC-PMON Evaluation Board with the external
equipment. The AC-PMON is powered through the USB cable. This same USB cable provides the
communications link between the host PC and the AC-PMON.

The AC-PMON has two IEC 60320 connectors, one male and one female. The male connector is for inlet
and the female connector is for outlet. The male connector is connected to a power chord from a wall
outlet. The female connector connects to the load to be measured

Connect to
the Load to
be Measured

Figure 1: AC-PMON Connections

120/240V
Single Phase
AC Source

- N
ACPMON Board
5VIGND 5V/GND
> ["1solation 3V3 Reg o ray—
Shunt
«——5x DIOs § 6612 “E"Ei
[ UART - <-|_V;“3§T|
Windows PC z T
, 83 ART. ICE
with GUI "USB'@ 2% UART> X ' 4
l USB Adaptor
[ System Under Test j

Figure 2: AC-PMON Application Diagram
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The USB board connects to the AC-PMON Evaluation Board as shown below.

(@]
a
A

AoLa0asi o
Uerpraal #

The red and green wires of the USB board connect to J7.1 and J7.4 of the AC-PMON Evaluation Board,
respectively, and are the wires that carry the 5¥VDC and GND to the AC-PMON Evaluation Board.
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2.4 Verify Serial Connection to the PC

After connecting the USB cable from the AC-PMON to the host PC, start the HyperTerminal application
(or another suitable communication program) and create a session using the communication parameters
show in Table 1.

Table 1: COM Port Setup Parameters

Setup Parameter 78M6612
Port speed (baud) 38400
Data bits 8
Parity None
Stop bits 1
Flow control Xon/Xoff

HyperTerminal can be found in Windows by selecting Start >All Programs >Accessories 2>
Communications >HyperTerminal. The connection parameters are configured by selecting File >
Properties. The New Connection Properties menu appears.

Connect Ta | Seftings

-
B v comnecton
Country/region
Enter the area code without the long-distance prefix.
Area code: l:l
Phone number: | | |1 Select
~
Connect uzsing: | COM1 7 | / COM POI’t

Select the appropriate COM port and click Configure. The COMn Properties menu appears.

COM3 Properties

Paort Settings |
Bitz per second:
Flow contral: | #on / #off v
Restore Defaults
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Note that port parameters can only be adjusted when the connection is not active. It may be necessary to

click the Disconnect Button to disconnect the port.

Demo Board
File Edit Miew

Disconnect

al Transfer Help

D= 3

:04 1

30

1
1:04 1034
1:04 0000
1:01 0004
1:04 0005
1:04 0009
1:02 0015
1:02 0017
1:02 0019
1:01 001D
1:04 0025
1:04 002B
1:02 002F
1:04 0031

02
02
04
04
04
04
04
04
04
04
04
04
04
04

00000000
00000000
00069C2F
00 F7
3602D93E
20746 3CB
1770 5E
0820 BB
0000 E1
00 DE
054DECBE
3DCC7800
0820 A3
0007D58D

BA
Be
27

Ad
2D

D7
4C

5E

<

Connected 0:22:30

ARSI

9600 7-h-2

MM

12
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2.5 NI RunTime Installation

The GUI Dashboard program is created using National Instruments LabVIEW®. The NI RunTime Engine
must be installed first before launching the Dashboard GUI.

1. Openthe LabWindows XP Installer directory on the CD.

@ Teridian OMU1 (D:)

File Edit “iew Favarites Tools Help #
Q Back. -\;] l.@ ,:) Search [{__ Folders v
Address }@ D v | ._ Go

Files Currently on the CD
D Writing Tasks *

——
(& write thess files to D II;‘,} FTDI USE Driver and Utilities . ]
[ - = -
File and Folder Tasks I;’} LabWindows ¥P Pro VISA Update I!i;’] Teridian Documentation
1
Iﬂ Rename this file

@ Muove this file

- = iz e
[P} Copy this file '__,} Teridian Firmware

3 Publish this file to the Web

@ E-mail this File: Teridian OMU GLI v2n1.exe = Zeriilanl OPﬂU EUI;-NLZD Lini
Y Tanidis = onfiguration Settings
K Deleke this file Teridian = 0KB

Readme.txt
Text Document
1KB

~

2. Execute the setup.exe file.

B8 | abWindows XP Installer

File Edit “ew Favorites Tools Help ,-g’

@Back = \‘) L} /',D.Search {L_ Folders v

Address @D:'\Labwindows #P Installer v| d &

D o oo B O B

license supportfiles nidist.id setup setup

Falder Tasks &

(B Extract all files

Other Places

(=) Teridian OMUL (D)
B My Documents
‘a MMy Mebwork Places
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3. Select the destination directory.

Destination Directory
Select the primary installation directony.

Al zoftware will be inztalled in the following location(z]. To install software into a
different location(z], click the Brawse button and select another directary.

Directary for omu gui

|C:\Proglam Filez omu guit, | [ Browse...

Directony for Mational Instruments products

|C:\F‘rogram Filzz'M ational Instruments', | [ Browse...

<< Back H MHext 5> l [ Cancel

4. Accept the License Agreement.

License Agreement
‘f'ou must accept the licensels) dizplayed below ta proceed.

NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT  #

IMSTALLATION MOTICE: THIS 15 A CONTRACT. BEFORE YOU DOWRNLOAD THE SOFTWARE
AMDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY
DOWNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTON TO
COMPLETE THE IMSTALLATION PROCESS, YOU CONSENT TO THE TERMS OF THIS
AGREEMENT AND YOU AGREE TO BE BOUND BY THIS AGREEMENT. IF YOU DO NOTWISH TO
BECOME A PARTY TO THIS AGREEMENT AMD BE BOUMD BY ALL OF ITS TERMS ANMD
COMDITIOMS, CLICK THE APPROPRIATE BUTTOMN TO CAMCEL THE INSTALLATION PROCESS,
DO NOT INSTALL OR USE THE SOFTWARE, AND RETURMN THE SOFTWARE WITHIN THIRTY
{30y DAYS OF RECEIPT OF THE SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN
MATERIALS, ALONG WITH THEIR COMTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL
RETURMS SHALL BE SUBJECT TO NI'S THEMN CURRENT RETURM POLICY.

1. Definitions. As used in this Agreement, the following terms have the following meanings:

(&)1 accept the License Agreement(s).
()1 do not accept the License Adgreement(s).

[ << Back “ Mext > l [ Cancel ]

14
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5. Start the installation.

Start Installation
Review the following summary before continuing.

Adding or Changing
* omu gui Files

Click the Mext button to begin installation. Click the Back button to change the installation settings.

[ Save File... H << Back H Mext »» l [ Cancel

6. When the installation is complete, restart your computer.

@ “f'ou must restart pour computer bo complete this operation.

[f you need ko install hardware now, shut down the
computer. |f pou chooze to restart later, restart pour

computer befare running any Mational [nztruments
zofbware,

Restart l [ Shut Down ] [ Restart Later
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2.6 Install LabWindows™ XP Pro Update
Do not install LabWindows XP Pro Update on Win2k.

1. Launch the LabWindows XP Pro VISA Update.exe installation file on the CD.

@ Teridian OMU1 (D:) CER
File Edit “iew Favorites Tools  Help %ﬁ
Q Back \,J l'ﬁ‘ ,:) Search [ Folders | (23]

Files Currently on the CD
CD Writing Tasks 2

FJ wirite these files to (D

File and Folder Tasks

LabWindows XP Installer

Iﬂ Rename this file
@ Move this file

[} Cony this file II_J Teridian Firmware

&3 Publish this file to the Weh

[,»j E-mail this file Teridian OMU GUI v2p1exe '-_ : Eeri%ifn.oﬁu EU;I‘\.tzpl‘ini
R e = o’ tion Settings

P Dl this file Teridian = s

@ | abWindows XP Pro VISA Update

Readme. txt
Text Document
1KB

2 I'_-,’ Teridian Documentation
|

i File Edt View Favorites Tools Help ‘;'F
@ Back \J I.E -~ Search W Folders

PR A e =
i Address |2 Di\LabWindows %P Pro VISA Update ¥ | Go

NI VISA 4p6 Info.doc
ogoft Office Word 97 -20..,

File and Folder Tasks ab\nfindow-:,._x!: Pro VISA

ate v4.6.exe
Em Rename this file

Q Move this file

[D Copy this file

@ Publish this file to the Web
Cj E-mail this file

¥ Delete this file

NI-VISA 4.6

This self-extracting archive will create an installation image on your hard drive and launch the installation.
After installation completes, you may delete the installation image to recover disk space.
‘You should not delete the installation image if you wish to be able to modify or repair the installation in the future.

2. Un-zip the file to the proper folder.

T unzip all files in thiz self-extractar file b the
gpecified folder prezs the Unzip button,

Fiun "inip

ik

IInzip to folder:

—

Browse. . ] Cloze

v Ovenarite files without prompting Ahaut

¥ when done unzipping open;
Help

Pl

Azetup eve
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3. Start the installation.

Y NI-VISA 4.4.1 Runtime

NI-VISA 4.4.1 Runtime

Evit all applications before running this installer
Disabling wirus scanning applications may improve installation speed,
This program i subject to the accompanying License Agreement(s].

NI-VISA

National Instruments VISA Software

ni.comyvisa onal Instrumer

4. Select the proper destination directories.

¥ NI-VISA 4.4.1 Runtime (= | 5] B NI-VISA 4.4.1 Runtime
Destination Directory NATIONAL Features NATIONAL
Select the primary installation directory. INSTRUMENTS" Select the features to install. INSTRUMENTS"
=] QI NIISA 4.4.1 National Instruments VISA driver version 4.4.1. W54
=+ =3 =| Fun Time Support provides an AP for contraling Y1, GPIB, Serial, P
Mational Instruments software will be installed in & subfolder of the following. Toinstall into a = | PXI and ather types of instruments

different folder, click the Browse button and select anather. = GRIE
Serial
GPIB-AXI

Ethemnet % =
Remate
Enet-Serial This feature will be installed on the local hard drive.
UsB
Firetiire
TULIP

COM Suppart This featurs and its selected subcomponents may
require up ta B.22 ME of disk space.

Destination Directary

C:\Frogiam Files\H alional Instruments', | [ Bramse.

Directory for MI-YISA 4.4.1
| \Pragram Filestivl Fondation'®I54% | Browse.. |

[ cBack [ MNewss [ Concel | Restore Defaults | [Disk Cost | [ <<Back | New>> J[ cancel |

5. Accept the License Agreements.

W8 NI-VISA 4.4.1 Runtime 58 NI-VISA 4.4.1 Runtime
License Agieement IONA License Agreement JONA
You must accept the licensels) displayed below to proceed. ﬂ%mg‘iﬂg “f'ou must accept the license(s] displayed below to proceed I%ME‘MS
NATIONAL INSTRUMENTS SOFTWARE LICENSE AGREEMENT LICENSE AGREEMENT ~

INSTALLATION MOTICE: THIS IS A CONTRACT. BEFORE YOU DOWMNLOAD THE SOFTVWARE

AMDIOR COMPLETE THE INSTALLATION PROCESS, CAREFULLY READ THIS AGREEMENT. BY BEFORE ¥OU CLICE ON THE ACCEPT BUTTON AT THE END OF THIS T

DOWMNLOADING THE SOFTWARE ANDIOR CLICKING THE APPLICABLE BUTTONTO DOCUMENT, CAREFULLY READ ALL THE TERMS AND CONDITIONS OF
COMPLETE THE INSTALLATION PROCESS, ¥OU GCONSENT TO THE TERMS OF THIS THIS AGREEMENT. BY CLICKING ON THE ACCEPT BUTTON, VOU ARE
AGREEMENT AND YOL AGREE TO BE BOUND BY THIS AGREEMENT IF YOU DO NGT WISH TO COMSENTING TO EE BEOUND BY AND ARE EECOMING A PARTY TO THIS
BECOME 4 PARTY TO THIS AGREEMENT AND BE BOUND BY ALL OF ITS TERMS AND AGREEMENT. IF YOU DO NOT AGREE TO 4LL OF THE TERMS OF THIS
CONDITIONS, CLICK THE APPROPRIATE BUTTON TO CANCEL THE INSTALLATION PROCESS

: I (AGREEMEMNT, CLICK THE "DO NOT ACCEPT' BUTTOM AND DO MOT
DO MOT INSTALL O USE THE SOFTWARE, AMD RETURN THE SOFTWARE WITHIN THIRTY DOWHLOAD ANDIOR USE TH1S INTELLECTUAL PROPERTY

(30) DAYS OF RECEIPT OF THE SOFTWARE (INCLUDING ALL ACCOMPANYING WRITTEN

MATERIALS, ALOMNG WilTH THEIR COMNTAINERS) TO THE PLACE YOU OBTAINED THEM. ALL . .
RETURNS SHALL BE SUBJECT TO NI'S THEN CURRENT RETURHN POLICY. Readers of this document are requested to submit to Interchangeable Virtual Instruments,

Inc. {"Licensor”), with their comments, notification of any relevant pateht rights or other
intellectual property rights of which they may be aware which mught be infringed by any

1 Definitions. As used in this Agreement, the fallowing terms have the following meanings:
v use of this intellectual property, software, or specification (the "Intellectual Properts"), as o
(=) | accept the License Agreement(s]. (%) | aocept the License Agieement(s]
(O | donot aceept the License Agreement(s). () do not accept the License Agresments).
[ <<Back || New>> | [ Cancel ] [ ccBack [ Medt>> | [ Cancel ]
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6. The following screen appears. Click Next.

B NI-VISA 4.4.1 Runtime

Start Installation
Review the following summary before continuing.

W NsTRuMENTS

Upagrading
+Mational Instruments systern components

Adding or Changing
+MI+VISA 4.4.1
Fiun Time Support
P
GPIB
Serial
GPIB-
Etherret
Remote
Enet-Serial
UsE
Firehire
TULIP
COM Support

Click the Mext button to begin installation. Click the Back button to change the installation settings.

Save File... ] [ <« Back

” Mext > ] [ Cancel

7. Click Finish.

B NI-VISA 4.4.1 Runtime

Installation Complete

Installation complete! v'ou might be prompted to reboot your machine.

8. Copy the OMU GUI V2pl.exe application file from the CD to your PC.

9. Restart your computer.

18
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3 Operating the Dashboard GUI
Start the Dashboard Program using launching Teridian OMU GUI V2p1l.exe.

3.1 Port Selection

The COM port must be selected before data can be received from the AC-PMON. Select the COM port
assignment previously defined on the Device Manager screen in Section 2.2.
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OMU Control Modes
o i
it
m "{m NHI*MHZ
'
e | L] COM Eort
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s
®
Heutral Vokage
M
[
T i %0 Mo 20 W0 ®o a0 480 50 4 6bo Wiy
. ]l
Cowmgn | SeAPEmmn war | SeaTmesse  foMme | N |
The Run and Stop buttons are located above the Teridian logo.
Run Stop
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Bl *a
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e CY o i e s " st cuttaz
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Maz 0.0 Har ; P e - Max
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X [ml Im!
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x [
15+
1o Poeutral Voksge
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o i
Y
[ |
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If the AC-PMON is disconnected from the USB cable, close and restart the GUI to re-establish the USB

COM port connection.
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3.2 Creating a Measurement Data Log File

Upon clicking the Run button, a File Write dialog box appears. The GUI stores retrieved measurement
data to a file for post processing. Enter the desired subdirectory and file name. Click OK to launch the

main GUI display.

Select Data LogFile to write.

Save in:

XD

My Recent
Documents

Desktop

) OMU Datalog

My Documents

-
-
=T
dy Computer
‘_,_g] File name: Data LogFile SN
-
My Metwark Save as type: All Files 7]

The measurement data is stored as text characters delimited by commas. Click the Stop button to close
the text file and end the data logging function. New data log files are created wherever the Run button is
clicked. The data log capture automatically stops after 12 hours. 12 hours of data results in a 12 MB file.

To import the data log file into Excel, see Section 3.19.

3.3 Selecting the Power Display Parameter

Using the Watts Selection menu under OMU Control Modes, select Watt, VA or VAR as the power

display parameter.

1 omu put.vi

B e Qpeale ook Wk beo

3t

@: BTERI LAN

78M6612 Outlet Measurement Unit Demo

w2

st coput (foorn =

[ |

T T R T R T

OMUI Control Modes:
‘Watts Selaction  Violkage Rings
watt

Walts Rarge

it o% @ik

T

al

SoectPuometer Wts | SetTmeSce  Tentetes |

Watt, VA, or
VAR menu

Real power is the time average of the instantaneous product of voltage and current (Watt).
Apparent power is the product of rms (root mean square) volts and rms amps (VA, volt-amps).
Reactive power is the time average of the instantaneous product of the voltage and current, with current

phase shifted 90 degrees (VAR, voltamps reactive).
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3.4 Selecting the Display Scales

The range of values displayed in the Watts dial, the Current (rms) dial, and the Voltage (rms) dial can
be changed. Use the Voltage Range, Watts Range and Current Range menus under OMU Control
Modes to select the display scales for Watts, Current, and Voltage.
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78M6612 Outlet Measurement Unit Demo

v2.1

SelectCOMPot (oot =

fo.ou Watx
Watt
o.0en W
! watt
fo.000
M
0
=
-
15+
10
B
o

e Graph

Sedecr Parameter

Wolts | SeectTmescae  enmxtes |

E-a
E

i
ﬁsosg 3 1

T

T

Scale for Voltage,
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3.5 Resetting the Min and Max Indicators to Their Current Values

The Reset Min/Max button sets the Minimum and Maximum display values to the current conditions.
Press the Reset Min/Max button to store the measured values in the first row of the display into the

second row (the Min values) and the third row (the Max values).
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'Histts Selaction  Yokags Fangs
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3.6 Begin Tracking Minimum and Maximum Conditions

To begin tracking minimum and maximum conditions as they occur, click the Start Min/Max button.
Minimum values will display in the second row and maximum values will display in the third row.
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3.7 Selecting Outletl

The GUI has provisions to display two loads: Outletl and Outlet2. However, the AC-PMON contains
only one load socket. Select Outletl for use with the AC-PMON. All Outlet2 power and current
measurement displays show “0.00” due to the missing load circuit. Similarly, all Totals measurement
displays mirror the Outletl results. The GUI also provides configuration for two load relays. The
AC-PMON does not contain relays.
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3.8 Selecting Wide Band or Narrow Band Measurement

The GUI provides for two measurement algorithm options. The Wide Band measurement method is
optimal for measuring power from equipment with switching power supplies. The Narrow Band method
works well with conventional loads. All measurement displays, dials and graph are updated with the
appropriate data based on the Wide Band / Narrow Band selection.
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3.9 Selecting the Sample Interval

Sample Interval provides a menu of sample sizes for display averaging. The 1 Second setting updates
the display with every sample once a second. The 5 Seconds setting averages 5 samples and updates
the display every 5 seconds, etc. Interval Cnt provides an index for the next display update. For
example, if Sample Interval is set to 5 Seconds, Interval Cnt will count from 1 to 5.
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3.10 Alarm Status

The Alarm Status indicator turns red if any Alarm Status Threshold is exceeded. See Section 3.16 for
more information.

Rev. 1.1 23



78M6612 AC-PMON Evaluation Board User Manual UM_6612 013

3.11 Neutral Voltage Alarm

The Neutral Voltage Alarm turns red when the Line and Neutral wires are reversed and Earth GND is
connected. Earth GND must be connected for this function to operate properly.
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3.12 Line Frequency

The Line Frequency indicator displays the existing line frequency. Frequency is displayed with 0.1 Hz
resolution. “???” is displayed when no voltage is present.
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3.13 Accumulated Energy Usage and Expense Tracking

If a Cost per KWh value is entered, the AC-PMON will calculate and display the accumulated energy
cost.

e Slide the vertical scroll bar down to display the Present Cost/KWh, which shows the currently stored
value in the AC-PMON.

e Enter a new value, such as 10, in the box below and click the Write KWh Cost button to save this
updated cost information. Do not hit the keyboard’s Enter key after typing in the new numeric value.

e The Total Energy and Total Cost windows (under Duplex Totals) update automatically with the new

information.
e The accumulated Total Energy and Total Cost windows are reset by clicking the Reset Min/Max
button.
CEm®
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3.14 Displaying Narrowband and Wideband Values Simultaneously

Slide the horizontal scroll bar to the right to view both sets of data.
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3.15 Using the Parameter Graph

Use the Parameter Graph to display sample size averages for a specified parameter and time scale.

Select the parameter to chart using the Select Parameter menu.
Select the time scale using the Select Time Scale menu.
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3.16 Setting Alarm Status Thresholds

The AC-PMON can trip an alarm whenever a specified minimum or maximum temperature, frequency,
voltage, maximum current narrowband, maximum current wideband, power FTC narrowband and power
FTC wideband. When the specified value is exceeded, the corresponding Alarm Status Indicator turns
red. Also, the Alarm Status on the Dashboard turns red.

e To the left of the main control panel are the Alarm Status Indicators. Use the horizontal scroll bar to
bring the indicators into view.
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¢ Below the Alarm Status Indicators are the current AC-PMON values and data entry boxes to
change the AC-PMON event counter threshold values.

Enter
Value(s)

¢ Enter a new value and click on the respective Write button to save the new value to the AC-PMON.
¢ Do not press the keyboard’s Enter key after typing in a new numeric value.

3.17 Relay Configuration Controls

The AC-PMON does not contain relays. Do not use the Relay Configuration controls with the
AC-PMON.

Relay
Configuration

00000000
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3.18 Log File Import to Excel®

The AC-PMON measurement data can be graphed and post processed by importing its text data into
various analysis programs. The column data is separated by commas. The first dozen lines contain
AC-PMON informational data. The measurement data follows with each 1-second sample stored as a
separate line item.

To import the log data into Excel, begin by clicking on the Excel File/Open option from the main menu.

=
Open PR
Lookin: | [ OMU Datalog v @-@ X B~
5 MyRecent | [Z] Data LogFile SH1 bxt
Documents | 1] pata LogFile Shiz.kxt
(@ Desktop [Z] Data LogFile SN3.kxt
[Z] Data LogFils Sh41 bxt
= @omu Ut vzpl.exe
Documents B OMU GUL v2pt.ini
s
Camputer
g My Network
Flaces
File name:
Files of type: o
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Change the Files of type to all Files(*.*). Then find your sub-directory and select your data log file.

Text Import Wizard - Step 1 of 3

The Text wizard has determined that vour data is Delimited.

If this is correct, choose Mext, or choose the data bype that best describes your data.
Criginal data bvpe

pe that best describes wour data:

| - Characters such as commas or tabs separate each field.
) Fixed width - Fieglds are aligned in columns with spaces between each field,

Start impatt ak row: File arigin: 437« OEM Unitad States

Preview of file C:30OMU DatalogiData LogFile SM41.Ext,

Teridian Semiconductor Cfw

?

mext> | [ Finish

No changes required on the next dialog box, click Next.

Text Import Wizard - Step 2 of 3

This screen lets you set the delimiters your data contains, You can see how your text is affected in the preview
below,

Delimiters

[ semicalon [ Treat consecutive delimiters as one
Comma

Me Text gualifier: |" v
|:| Space

[ other: I:l

Data preview

3 PDIN guinData LogFile SN4l.txt R
Fzi/z009 3:25 PM

SC 78Meslz OMI 32 URT wl.13 ul 16 Z003(c)200% Teridian Semiconductor|w
<

>

’ Cancel ][ < Back ]I Mext = l’ Finish

Uncheck Tab and then check Comma. Click Next to proceed.

Rev. 1.1
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Text Import Wizard - Step 3 of 3

This screen lets wou select each column and set the Data Format,
Columnn data format
) General

‘General' converts numeric values bo numbers, date values to dates, and all
remaining values to text.

() Do not import column (skip)

Data preview

C 0 U ul 16 Z00%(c)Z00% Teridian Semiconductor |
< >

[ Cancel ]’ < Back ]

Select Text for Column data format. Click Finish to complete importing log file data.

The log file text data can now be parsed using standard Excel formulas.

*__Data LogHe SIHL
-

30
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4 Schematics, Bill of Materials and PCB Layouts

This section includes the schematics, bill of materials and PCB layouts for the 78M6612 AC-PMON Evaluation Board and the schematics and bill
of materials for the USB Daughter Board.

41 78M6612 AC-PMON Evaluation Board Schematics

Sensor connection
JClONl lil at shunt pads vap3
S _L o V3P3
R1 c1 c20
CURRENT 0.004 1% 2.5W 1000p! 0.1UF
INPUT 2512P 0603 0603 53
MS 66-ULR25R004FLFTR V3P3A c3
NUETV 57 c2 _l+ 10uF 25v
J2 1 NEUTRAL ’ ) 1A 0.1UF 1812
CON1 White Sensor connection R3 0603 478-1762-1-ND
SIPW1 at shunt pads 750, 0.1% GND GND
0603 R4
16.9K 1%
0603
56 1B V1 59 Vi
ca R5
100pF 20.0K, 1%
0603 0603
R7 R6 GND
M0.1%  1MO0.1% GND
J3 1 1206W 1206W
CON1 MS 660-RN732BTTD1004B25 58 -
SIPW1 LINEE LINEC 54 VREF
J4 1 VA 50
=0
CON1 Black R8 c21 55 V2Ps
SIPW1 750 0.1% 0.1UF VB
0603 0603
VOLTAGE .
INPUTS R20 R21 27pF
M0.1%  1MO0.1% 0603
8 1 1206W 1206W 4 XOUT
CON1 MS 660-RN732BTTD1004B25 xout
SIPW1 EGND EGNDV Y1
39 1 32.768KHz
CON1 Green R18 c22 ABS25 GND
SIPW1 750 0.1% 0.1UF < 535-9166-1-ND
0603 0603 3 62 XIN
] XIN
© co
N 27pF
|:| U1A 0603
78M6612-68QFN

Figure 3: 78M6612 AC-PMON Evaluation Board Electrical Schematic (1 of 2)
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u1B
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8 >
ﬁvapso 4]
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c10 o
0.1uF >
0603
GND
RESET
511 ReseT
R10
0
0603
GND
V3P3 ICE inputs become
LCD seg drivers
1 when ICEE low
6 2 RXTX 2
ICE 3 TCLK 57 | E_RXTSEG38
SIP100P6 4 ERST 66 | E-TCLK/SEG33
5 E_RST/SEG:
ICEEN
& = ICE_E
C13 R11
1000pF 330
0603 0603
GND GND
TP2
TP 1
TPWW
CKTST
LI:QI 1 TMUX 3 CKTEST/SEG19
TPWW TMUXOUT
V3P3
|
J5 2 UTXx 6
DEBUG 3 URX_ 48 ;;;(
SIP100P4 4
R12
10K
0603
GND
3
OPT_TX/DIO2
TP4 —
TP 1 DIO2 £ OPT_RX/DIO1
TPWW
TPS

™ 1 Diot
TPWW

GNDD1
GNND2

VBAT
7]
m
@
S

SEG18
SEG29/D109
SEG30/DI010
SEG31/DI011
SEG34/DI014
SEG35/DI015
SEG36/DI016
SEG37/DI017
SEG19/DI019
SEG40/DI020
SEG41/D1021

CcoMo
comi
com2
coms

SEG28/DIO8

SEG24/DI04
SEG25/DI05

DIO3

SEG26/DI06

SEG27/DIO7

GND3
TEST

63
GND

78M6612-68QFN

Figure 4:
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78M6612 AC-PMON Evaluation Board Electrical Schematic (2 of 2)

Isolated
. C/DC
+3.3V 500mA VR1
511-LD1117S33C VBTL-5V
Vv3p3 S0T223 VBTL
Q 02-1397-2-ND
4
TAB 3 V50UT 5 2 SM5V.
2o o ™ vouT VIN
V3P3 z c16 4 <o 1 c14
| cis o 4.7uF VGND gggg”” = O0.uF
0.1uF ] 1206P 0603
0603
GND ]
18 GND
19
20 o
7 o
11 5 c17
12, NC
25 o 0603
26
27 o
8o V3P
g o R19
31, 68 1 veo L8
| 32 0603 5 SMBDAT
33 3 COL 7 SMGND
= CAT EMT
134 o
35
36 o us ci8 External 1.1K pullups on CLK and DATA
37 o TLP112A NC 10KHZ to 400KHz clock
44 SMBALTB S0IC6 0603
45 DIO10 TPIL TLP112AFCT-ND 1
46 DIOLL 1 ™ R17 SMBDAT 2 a7
21 PWW 2K SMBCLK 3 SMBUS
22 P10 0603 4 SIP100P6
23 1 ™ - RIS c12 5
13 PWW vap VY 6 1 330 _oowr| cu | 6
24 DIO19 ™9 5| VCC AN 0603 0603 4.70F
™ 4| COL 3 SMBDAT 1206P
EMT CAT SMGND,
ua ci9
R16 TLP112A NC
2K s0IC6 0603
0603 TLP112AFCT-ND
43 SMBTXLOB VY 8lvee an [
coL
S L ?3104
0603
39 SMBRXD us
40 SMBCLOCK TLP112A
R22 soice SMBCLK
PULSE OUTPUT & TLPLI2AFCTND
TP6 TP1 1 6
30— AANA— 1|
5 D031 ™ Wh 3P AN VeC s
TPWW SIP100P2 3l ear Sonla SMGND
41 us
vers TLP112A
R13 S0IC6
10K R9 TLP112AFCT-ND
0603 68
0603
1 6 Low power status output
42 SMBCKHDB V3PS M AN VCC [Fg PO SVBALTP
3 COL 7y SMBALTN
CAT EMT
u2
65 TLP112A
S0IC6
TLP112AFCT-ND
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42 78M6612 AC-PMON Evaluation Board Bill of Materials
Table 2: 78M6612 Evaluation Board Bill of Materials
Digi-Key/Mouser
Item | Q Reference Part PCB Footprint Part Number Part Number RoHS Manufacturer
1 | 4| C1,C5C8,C13 1000pF RC0603 445-1298-1-ND C1608X7R2A102K X TDK
C2,C10,C12,
C14,C15,C20,
2 |8 C21,C22 0.1uF RC0603 445-1314-1-ND C1608X7R1H104K X TDK
3 |3 C3 10uF, 25V RC1812 478-1762-1-ND TPSC106K025R0500 X AVX
4 |1 C4 100pF RC0603 445-1281-1-ND C1608C0G1H101J X TDK
5 |2 C7,C9 27pF RC0603 445-1274-1-ND C1608C0G1H270J X TDK
6 |2 C11,C16 4.7uF RC1206 445-1606-1-ND C3216X7R1E475K X TDK
7 |1 J5 HEADER 4 4X1PIN S1011E-36-ND PBC36SAAN X SULLINS
8 |1 J6 HEADER 6 6X1PIN S1011E-36-ND PBC36SAAN X SULLINS
9 |1 J7 HEADER 6 6X1PIN S1011E-36-ND PBC36SAAN X SULLINS
10 |1 R1 0.004, 1%, 2.5W 2512 66-ULR25R004FLFTR ULR25R004FLFTR X IRC
11 | 3 R3,R8,R16 750, 0.1% RC0603 RG16P750BCT-ND RG1608P-751-B-T5 X Susumu
12 |1 R4 16.9K, 1% RC0603 P16.9KHCT-ND ERJ-3EKF1692V X Panasonic
13 | 2 R5 20.0K, 1% RC0603 P20.0KHCT-ND ERJ-3EKF2002V X Panasonic
14 | 4 | R6,R7,R20,R21 1M, 0.1% RC1206 660-RN732BTTD1004B25 | RN732BTTD1004B25 X KOA SPEER
15 | 3 R9,R19,R22 68 RC0603 P68GCT-ND ERJ-3GEYJ680V X Panasonic
16 | 1 R10 0 RC1206 PO.OECT-ND ERJ-8GEYOROOV X Panasonic
17 | 3| R11,R14,R15 330 RC0603 P330GCT-ND ERJ-3GEYJ331V X Panasonic
18 | 2 R12,R13 10K RC0603 P10KGCT-ND ERJ-3GEYJ103V X Panasonic
19 | 2 R16,R17 2K RC0603 P2.0KGTR-ND ERJ-3GEYJ202V X Panasonic
20 | 1 TP1 HEADER 2 2X1PIN S1011E-36-ND PBC36SAAN X SULLINS
21 | 1 Ul 78M6612-IM 68QFN - 78M6612-IM X Teridian
22 | 5 |U2,U3,U4,U5,U6 | OPTOCOUPLER 5-MFSOP TLP112AFCT-ND TLP112A(TPR,F) X Toshiba
23 | 1 VR1 VBT1-5V VBT1 102-1397-1-ND VBT1-S5-S5-SMT X CUl
24 | 1 VR2 3.3V, 500mA S0OT223 511-LD1117S33C LD1117S33CTR X STMicroelectronics
32.768 KHZ SMD
25 | 1 Y1l 12 5Pf ABS25 535-9166-1-ND ABS25-32.768KHZ-T X Abracon
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4.3 78M6612 AC-PMON Evaluation Board PCB Layouts

Figure 5: 78M6612 Evaluation Board PCB Top View

Figure 6: 78M6612 Evaluation Board PCB Top Copper
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4.4  USB Daughter Board Schematics
TP1
USB3V
TPWW TP2
- HOST3V
TP3 TPWW
USB5V USB3vV Iﬂ_—|
TPWW
- 1 2 USBTX % Vi oov2 3 \tﬁPRsTlTx ) % iJDZEBUG
USB5V 19 | VECIO RXD 39 USBRX 3 | VOA VIA 75 UARTIRX 3 SIP100P4
1 Uesom vee ™0 4 ‘N"glvgg 5 4 Female
i i USBDP 5 USBDM RTS %ﬂ TO:LK . %uF
USB-B 4 USBDP STTS 31 o u2 0603 % = 1206pP
MS 806_KUSBVX_B?JISN|_;,\|,3VV g — 4(1:.27uF DD 12 RESETB DSR g o ﬁgﬂkﬁﬁgi HOSTGND, 1 I:I LFgSTGND
T 1206P o 12 mg% DCRDI 3 4 ADUM3201ARZ-ND TPWW
] o ;g NC3 22
1.5M A/B White Cable o290 | NSe Ry P
Mouser 571-1487588-2 o023 | NSe Chues 140
27 CBUS3 é—lﬂ
C—5g] oscl CBUS4 [——H
0—="H osco
16 | 3ys0ur 282875 s
cs | <555+ VS BOSFT222RQ
0.1uF <J<ldd FTQFN32
LZSBGND 1 0008 TUSBGND
TPWW
Figure 7. USB Daughter Board Electrical Schematic
45 USB Daughter Board Bill of Materials
Table 3: USB Daughter Board Bill of Materials
Digi-Key/Mouser
ltem | Q Reference Part PCB Footprint Part Number Part Number RoHS | Manufacturer
1 2 Cl,C2 4.7uF RC1206 445-1606-1-ND C3216X7R1E475K X TDK
2 1 C3 0.1uF RC0603 445-1314-1-ND C1608X7R1H104K X TDK
3 1 J1 US Connector USBV 806-KUSBVX-BS1N-W | KUSBVX-BS1N-W X Kycon
801-43-050-10-
4 1 J2 HEADER 4 4X1PIN ED6350-ND 001000 X Mill-Max
5 1 R1 10K RC0603 P10KGCT-ND ERJ-3GEYJ103V X Panasonic
6 1 Ul USB TO SERAIL IC 32QFN 895-FT232RQ FT232RQ X FTDI
7 1 u2 OPTOISOLATER 8S0OIC ADUM3201ARZ-ND ADUM3201ARZ X ADI
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5 Ordering Information

Part Description Order Number
78M6612 AC-PMON Evaluation Board 78M6612-EVM-1

6 Included Documentation
The following 78M6612 documents are included on the CD:

78M6612 Data Sheet
6612 OMU_S2 URT _V1_13 Firmware Description Document

7 Contact Information

For more information about Teridian Semiconductor products or to check the availability of the 78M6612,
contact us at: http://www.teridian.com/contact-us/

6440 Oak Canyon Road
Suite 100
Irvine, CA 92618-5201

Telephone: (714) 508-8800
FAX: (714) 508-8878

Revision History

Revision | Date Description

1.0 11/6/2009 First publication.

1.1 2/1/2010 Updated the schematics in Figure 3 and Figure 4.
Updated the bill of materials in Table 2 and Table 3.
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