— WM

METRIC MIND CORPORATION

Serial Data Logger
User Manual



SERIAL DATA LOGGER - USER MANUAL

Document Revision History

Date Revision Comments
Nov 15, 2011 V1.0 Initial release created.
May 14 2014 V1.1 Revised USB power and serial comm. settings information.

Reference Documents

The following documents provide useful background and context.

Number/Author Document Title File name

1.0.04/VT EVision User's Manual v1.0.08 “evision_manual.pdf’

COPYRIGHT © 1999-2014 METRIC MIND CORPORATION




TABLE OF CONTENTS
S (= D= = 0o o = S i
USEN IMBINUEL ...ttt bbbt i
DoCUMENE REVISION HISIOMY ...t seeeses st easae e s st se s ee e e nennnns ii
REFEIENCE DOCUMIENTES. .. ..cocetesceireei ettt ii
IR 1 117 [F o (o VO 4
11 L@ T T U 4
12 LO010.01070] 1= 11157 4
2 Connectiong the Data Logger to an EVISION SYStem........ccovvrvrrnnssseee e 5
21 (07 o 1 Y171 o PP 5
22 CONNECLION SEOUENCE. .....cvevveeeececie ettt se et st ss s as st et ss s s s ansannsees 5
3 Collecting EVISION DAaLOgS......cccovererereererreeeeesesssesesesesssesesessssssssssssssssssssssssssssssssssens 6
31 Powering Up the DAaLOGUES .......covuvereerrieirireresess et se st ssssssssassssesesssssnsnnans 6
32 Starting aNEeW LOGQiNG SESSION........cccvueirrereerisesesesss et ssssssse s e ssssssesessssssssssssssesees 6
33 ENdiNg 8 LOGYING SESSION.....c.coimiuiirerieerrieieeseseses ettt sssssssssessnass 6
4 Reading SD Card Log Dataon @aPC..........ccccoceeueueeeeeesseeesesesesesesesesesessssssssssssssssesesesnnes 7
5 EITON CONUITIONS.....cciiiriririririreririsis sttt b e a e 8
51 EITON SEAL.......eceee ettt e bbb bbb bbb bbb 8
52 Determining the Erfor COOE..........coveieeieierereresese ettt ssassssssssssesessssssnsnns 8
53 T (0 @07 L= I OO 9
OIS o< 1 o= 1o 1< T 10
6.1 Environmental SPECITICAIONS........c.cccveeeeircrecse et 10
6.2 0TV S 7= o) o= 1 o] OO 11
6.3 PhySICal SPECITICAIIONS. ...ttt 11
6.4 Serid Data Interface SPECIfiCation ...t nes 11

SERIAL DATA LOGGER - USER MANUAL

COPYRIGHT © 1999-2014 METRIC MIND CORPORATION 1



SERIAL DATA LOGGER - USER MANUAL

1 Introduction

1.1 Overview

Thank you for purchasing the Metric Mind Corporation Serial Data Logger product. The Data Logger
works directly with the Metric Mind EVision instrumentation system to capture and store data exported
from the EVision system.

EVision streams data out through an isolated RS-232 interface, which is also used for system
configuration. Exported data can be captured with a portable PC, however keeping the PC active while
driving is often inconvenient. The Data Logger solves this dilemma, and also allows data to be
collected during both drive, quiescent and charging periods.

The Data Logger stores the captured data on an SD memory card, which can be easily read by a PC,
for review and analysis.

The Data Logger connects to the same DB-9 connector used to configure the EVision unit. The Data
Logger requires two additional wires to be connected between the EVision main unit and the DB-9
connector — see the Wiring section of this manual for details on those additional connections.

1.2 Components

The following picture shows the major components of the Data Logger unit.

' Blue activity light

Red error ]

indication light . -
q \\\x S

connector

| SDcard slot | " Male DB-9 ]

The Data Logger male DB-9 connector connects to the EVision main unit female DB-9 connector.
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2 Connecting the Data Logger to an EVision System

Data
Logger
Female DB-9

Connector

2.1 Cable Wiring

The table below shows the necessary wiring connections between the EVision 35 pin Ampseal
connector and the female DB-9 connector.

EVision Female
35-pin DB-9
Connector Connector
RS 232 GND 11 5
RS 232 data out 12 2
RS 232 data in 23 3
- Power OUT 14 9
+ Power OUT 25 1

Note: The first three wires may already be in place if you have previously wired a DBOF connector to
the EVision unit for configuration or monitoring purposes. If so, those three wires can remain in place,
just add the last two connections to provide power from the EVision main unit to the Data Logger.
Optionally the power can be supplied via Data Logger's USB connector.

Warning - you can only apply external power to the Data Logger from either USB or DBOM
connector, but never from both at the same time.

2.2 Connection Sequence

When connecting the Data Logger to the DB9F connector from the EVision unit, it is preferred to
connect the ground side first (pins 5 and 9 of the DB9F connector). Do this by tilting the DBOF
connector slightly prior to insertion so that pins 5 and 9 make contact first as connectors are mated.
This ensures that the Data Logger powers up correctly without affecting the current state of the EVision
unit. In some vehicle configurations mating the DB9 connectors together in a different connection order
may cause the EVision unit to reset due to a power brownout condition. If this occurs the EVision
display will go blank for a few seconds and then resume once the unit has finished the restart
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sequence, but other than that there is no adverse effect on the EVision. Connecting grounds first
usually avoids such situation.

If the Data Logger is powered via its USB connector, there is no issue with sequencing mating DB9
connectors.

3 Collecting EVision Data Logs

The sections below describe the process and indications for performing a logging sequence. Once the
Data Logger is powered up, the sequence is:

Depress the pushbutton to start logging

Depress the pushbutton again to stop logging

3.1 Powering Up the Data Logger

Power up the Data Logger by connecting it to the female DB-9 connector that is wired to the EVision
unit. Follow the connection sequence described in Section 2.2.

When successfully powered up, the blue light on the Data Logger flashes slowly and the red light is off,
whether SD card is present or not.

3.2 Starting a New Logging Session
To start a new logging session:
e Insertan SD card into the SD card slot on the side of the Data Logger.
Insert the edge of the card with the gold connector pads facing up until the spring loaded latch

actuates to hold the card in place.

Note: The maximum capacity SD card supported by current version of the Data Logger
software is 2 GB.

e Depress and hold the pushbutton until the blue light stops flashing.

¢ Release the pushbutton.
The Data Logger is how in logging mode and will remain in logging mode as long as the EVision unit is
powered. EVision exports data continuously, across all vehicle states, so the Data Logger can collect

data continuously through drive, quiescent (parked) and charge cycles. During logging, the blue light
on the Data Logger will flash briefly every one to two seconds as data is written to the SD card.

3.3 Ending a Logging Session
To end a logging session:
e Depress and release the pushbutton.
The blue light will stop flashing and the red light will begin flashing slowly. The final logged data is

written to the log file on the SD card — see Section 4 for details. At this point the SD card can be
removed without unplugging DB9 connector first.
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To start another logging session, power off the Data Logger by disconnecting it from the DB-9
connector and then reconnecting. Follow the steps described in Section 3.2 to start data logging.

4 Reading SD Card Log Data on a PC

The Data Logger stores logged data into files on the SD card. Each logging session produces one log
file. The log files are created in the root directory of the SD card. The log file names are of the form
EVLOG001.TXT. The log files are created in sequential order, as in EVLOG001 . TXT,

EVLOG002 . TXT up to a maximum of 250 files, with the last file being named EVLOG250 . TXT.

Note: The Data Logger creates files in strict sequential order. If the files EVLOG001 . TXT,
EVLOG002.TXT and EVLOG004 .TXT already exist on the SD card, the next logging session

will be placed in a file named EVL.OG003 . TXT.

To access the log files, insert the SD card into a PC and copy the log file or files to the PC and then
delete the log file or files from the SD card. This ensures that the SD card always has the maximum
available space for recording new logging sessions. Use care when copying the log file from the SD
card to the PC to ensure that previous log files with the same name are not overwritten. The
recommended process is to rename the log files once they have been copied to the PC. You may also
need to trim the data lines near the beginning and end of the file to remove any partial lines that may
have been captured.

Note: The file date and time information for the log files is NOT set in the SD card directory.
Examine the data inside the log file to determine the time order based on the date and time

reported within the EVision data stream.

Note: Current software version does not allow direct access to the data on the SD card using
USB cable while the card is inserted in the card slot. This USB connector can only be used to
power the Data Logger (unless it is powered via DB9 connector in which case leave the USB

connector unplugged at all times).

A section of a sample EVision log file is shown below.

SRV, 17:
SCV,17:
$IV,17:
SRV, 17:
$IV,17:
SRV, 17:
$IV,17:
SRV, 17:
$IV,17:
SAV,17:
SRV, 17:
SCV,17:
S$IV,17:
SRV, 17:
$SIV,17:
SRV, 17:
S$SIV,17:
SRV, 17:
$IV,17:

32

32:

32

32:
32:
32:
32:
32:

32

32:
32:

32

32:
32:
32:
32:
32:

32

:03,Nov-13-2011,392,+0.00,+0.00,+0.00,+0.00,+0.00,+00.0,+00.
32:

03,Nov-13-2011,97,+316.42,+158.35,+0.00,+100.75,+69.88,-19

04,Nov-13-2011,393,+316.00,+158.50,+0.00,+100.
:04,Nov-13-2011,393,+40.00,+0.00,+0.00,+0.00,+0.
04,Nov-13-2011,394,+316.00,+158.50,+0.00,+100.
04,Nov-13-2011,394,+0.00,+0.00,+0.00,+0.00,+0.
04,Nov-13-2011,395,+316.50,+159.00,+0.00,+100.
04,Nov-13-2011,395,+0.00,+0.00,+0.00,+0.00,+0.
04,Nov-13-2011,396,+317.00,+158.50,+0.00,+100.
:04,Nov-13-2011,98,+14.44,+29.00,+29.00,1,0,0,0,0,0,0,0,0

04,Nov-13-2011,396,+0.00,+0.00,+0.00,+0.00,+0.00,+00.0,+00.

70,+31.

00,+00

77,+31

00,+00.
75,+31.

80

.0,+00.
70,+31.
00,+00.

80

0,+00.
.80
0,+00.

90

04,Nov-13-2011,98,+316.44,+158.51,+0.00,+100.75,+69.91, -19

:05,Nov-13-2011,397,+317.00,+158.50,+0.00,+100.
05,Nov-13-2011,397,+0.00,+0.00,+0.00,+0.00,+0.
05,Nov-13-2011,398,+317.50,+159.00,+0.00,+100.
05,Nov-13-2011,398,+0.00,+0.00,+0.00,+0.00,+0.
05,Nov-13-2011,399,+317.00,+158.50,+0.00,+100.
05,Nov-13-2011,399,+0.00,+0.00,+0.00,+0.00,+0.
:05,Nov-13-2011,400,+316.50,+158.50,+0.00,+100.

73,+31

00,+00.
72,+31.

00,+00
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.90
0,+00.

90

.0,+00.
71,+31.
00,+00.
70,+31.

90

0,+00.

80

0
.88,+0.00,+28.80,12

0
.91,+0.00,+28.80,12



SAV,17:
SRV, 17:
SCV,17:
S$IV,17:
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32:05,Nov-13-2011,99,+14.46,+29.00,+29.00,1,0,0,0,0,0,0,0,0
32:05,Nov-13-2011,400,+0.00,+0.00,+0.00,+0.00,+0.00,+00.0,+00.0

32:05,Nov-13-2011,99,+316.58,+158.50,+0.00,+100.75,+69.94,-19.94,+0.00,+28.80,12

32:06,Nov-13-2011,401,+316.50,+158.50,+0.00,+100.70,+31.80

Consult the “EVision operation” section of the EVision user manual for details on decoding the EVision
data stream.

5 Error Conditions

5.1 Error State

At the end of a normal logging session the Data Logger red light flashes slowly.

If an error condition is detected at any time, the Data Logger red light flashes quickly. See section 5.2
for instructions on how to determine the details of the error condition.

5.2 Determining the Error Code

To determine the error condition when the Data Logger red indicator light is flashing:

Depress and hold the pushbutton.
The red indicator light will stop flashing.
The red light will flash once very quickly to indicate that the error code is about to be displayed.

The red light will then slowly flash to indicate the error code. Count the flashes to determine
the error number.

After the Data Logger has completed flashing the red indicator light to indicate the error code,
the red light will remain off for 4 seconds.

As long as the pushbutton is held, the error indication process will continue; one quick flash followed by
slow flashes to indicate the error code.

Consult the table in Section 5.3 to determine the nature of the error condition based on the error code.
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The diagram below shows an example of the error code display on the red light for error code 5:

_Fa§tﬂashlng to Fast flashing to
indicate an indicate an
error has error has
occurred occurred
1 quick flash to
l indicate that error l
code display follows
—— ——
\ J \ J | J
T T T
2 second 5 flashes 4 second
pause indicates error code 5 pause
Pushbutton
depressed
and held

5.3 Error Code List

Error Description

Code
0 No error.
1 The SD card is write protected (check the “LOCK” switch on the side of the SD card; ensure

that the switch is in the “unlocked” position).

2 Disk full: there is no remaining free space on the SD card. This error can occur at the start of
logging if the SD card is already full, or if the SD card becomes full as a result of a long data
logging session. Remove the SD card, copy the files to a PC, then delete the files from the
SD card and start a new logging session.

3 Too many log files on SD card. The data logger can create a maximum of 250 log files on a
single SD card. Remove the SD card, copy the files to a PC, then delete the files from the
SD card and start a new logging session.

4 Internal error: the Data Logger internal program is corrupt; note the error code and return the
unit to Metric Mind. Indicates a failed firmware update sequence.

5 There is no SD card in the slot; ensure that an SD card is in the slot and is fully inserted.

6 SD card write error. This error may occur if the SD card is removed while logging is in
progress — the correct procedure is to depress the pushbutton to stop logging before
removing the SD card from the socket. This error may occur if the SD card is faulty. This
error may occur is insufficient power is available to the Data Logger to support writing data to
the SD card. Regardless of the cause, the file structure on the SD card may now be corrupt.

7 The Data Logger created a new log file on the SD card, but cannot open the file. Check to
ensure that the SD card is fully inserted in the slot.

8 Cannot open firmware update file. A firmware update sequence was initiated, but a
corresponding firmware update file could not be found on the SD card. See instructions
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enclosed with the update file for further details.

9 The SD card cannot be initialized. Try a different type or brand of SD card. Ensure that the
SD card meets the SD card standard specification and is affixed with the “SD” logo.

10 The SD card was initialized, but the file system on the card cannot be opened. Try a different
brand or type of SD card. Note that the data logger supports SD card sizes up to 2 GB only.

11 Unused. The Data Logger internal program is corrupt; note the error code and return the
unit to Metric Mind.

12 Internal error: The Data Logger internal program is corrupt; note the error code and return the
unit to Metric Mind.

13 Unused. The Data Logger internal program is corrupt; note the error code and return the
unit to Metric Mind.

14 Unused. The Data Logger internal program is corrupt; note the error code and return the
unit to Metric Mind.

15 Internal error: The Data Logger internal program is corrupt; note the error code and return the
unit to Metric Mind.

16 Internal error: The Data Logger internal memory is corrupt; note the error code and return the
unit to Metric Mind.

17 Internal error: The Data Logger internal memory is corrupt; note the error code and return the
unit to Metric Mind.

18 Invalid firmware update file. See instructions enclosed with the update file for further details.

19 Internal error: The Data Logger internal program is corrupt or the processor has failed; note
the error code and return the unit to Metric Mind.

6 Specifications

6.1 Environmental Specifications

Operating Environmental Parameter Min Max

Operating temperature range -40° C 75° C

Altitude Sea level (nominal) 20,000 ft

Relative Humidity 90% (non-condensing)
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6.2 Power Specification

Operating Environmental Parameter Min Max
Power consumption (SD Card brand dependent) 0.3wW 1.0W
(50 mA @ 7.5 vDC) (150 mA @ 7.5 VDC)
Power supply input voltage via DBOM connector 45VDC 8VDC
Power supply input voltage via USB connector 45VDC 5.5VDC

6.3 Physical Specifications
Dimensions: 59 x 40 x 15 mm

Weight: 50 g

6.4 Serial Data Interface Specification

Signal levels: RS 232C (typically £ ~7 VDC).

Comm. settings: 19,200, 8, N, 1, none (same as EVision comm. settings)

-end-
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