AMS Firmware Guide
Alex Hytha - 4/15/2015

AMS Firmware Guide
ECE 492 - Spring 2015

This document describes the 12C interface to the AMS firmware, including the provided
functionality as well as how to test the boards outside of the pack. Also included is a brief
overview of how the software operates. Any questions regarding the software functionality
should be directed towards Alex Hytha at Hythaam@gmail.com.

AMS I12C Interface

The following table describes the available functions in the current firmware revision.
Included in the table is the command code as well as the 12C message structure:

Command Code Description

RESET_BY 0x00 | Resets the bypass timer

SET _BY 0x01 | Sets the device into bypass mode

PANIC 0x02 | Rapidly blink LED - doesn’t affect functionality
RELAX 0x03 | End panic mode

SET_ADDR ox04 | Set device 12C address

SET_BYTIME 0x05 | Set the bypass time
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Device Programming and Testing

To Program and test a device, you need a power supply capable of outputting at least
3 volts and 25 mA, a “PICKIT 3” programmer, and an “I2C2PC” adapter. A computer will be
needed with the PICKIT 3 software and RealTerm installed.

1. Attach the PICKIT 3 programmer to the AMS board.

2. Connect the AMS board to the power supply.
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3. Set the power supply to 3.3 volts with a limit of 1 A.

4. Enable power supply output. The voltage should settle to near 26mA.
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5. Connect the 12C2PC adapter to the 12C bus on the AMS board.

a. NOTE: The cable has been know to have connection issues. It may be necessary to check
the line voltage with an oscilloscope to ensure it can communicate with the bus.

6. Start PICKIT 3.
a. Select the file from the import dialog.

Ml MiCE 3 Programmar - BUR1A2S5108

| File | Devicefamiy P Tooh  Vew Hep
| lmport He bl )
Expeart bies Cr=E

B prodhacli b Colsl
I L bepthaat O hitd hix Chis2
P sduchiey Blink se X peoduchinn bes

4 TN e hpchaa' DesinopFimmaaes D EERROR.  Cid=d

F rieeane X p

ek




AMS Firmware Guide
Alex Hytha - 4/15/2015

b. Once the file has been imported, write it to the device.
rﬁ PICkit 3 Programmer - BUR142551298 — | g

File Device Family Programmer Tools View Help

Midrange./1.8Y Min Configuration
Device: PIC16LF1827 3FE4 1603

User IDs: FF FF FF FF

Checksum:  334F
Hex file sucessfully imported Q MICROCHIP
VDD Tanget
J Check 3.3
H Erase H Blank Check | /MCLR

Source: |C\. production\Firmware X produchon_ hex

aaa 3180 2EB1F 3FFF 3FFF 3120 0020 0B7F 0ooFgy | =
aas 1308 13EB 1051 280F 3181 21F7 310 1DOB

7. Start RealTerm.
a. Inthe “Port” tab, select the 12C2PC adapter as the port (port 12, in this case).
b. Click “Change” to apply the change of settings.

in| Clear| Freeze| 7|

Chatues
__ | Discornect
| FD (2]
| T+D (3]
B CTS 8]
_|DCD (1)
Winzock iz |DSH [E‘]
i~ Raw | Rireg (9]
i* Telnet | BREAK
_ | Esrar

[ Tranemit ¥off Char: [13

" Mak 5l 127 0101 telnet
 Space | O 5bits127 0019876
[double chck o scan ports)

Char Count0 CP50 Port: 12 57600 EM1 Non

8. Test basic 12C functionality by sending byte 0x00 to address 0x04. The “ACT” LED
should blink once when the command is received.
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Display | Pot | Capture | Fins | Send | EchoPar 120 |1202 | 12CMisc | Mise | An| Clear| Freeze| ?|
Busg Mum s s Stabusg
= tart |
=1 2 M 1 > bytes | Discorneck
~ 20 A Stop Wirite then Read |1 2| byt RAD(2)
C 3C B i Scan Bus I - e tllE,
4 St — [ Senly dew| || HCTS®
~ 5 p [ Control Register Query Pins I LAY _|DED ()
g g SwmessEOL oo | Bt Word Wiotdlk | | 00 FF |DSR (5]
o 7 F| I Stowick —lﬁm | 38 zlelslel 320100 seal - conpant || 2
i A_ _ _GCAReset | Ascil | [Aitn - [ Lies CF.
Sends a START ADDRESS DATA STOP sequence Char Count:0 CP5:0 Port: 1.2 57600 8N1 Non

9. To test bypass mode, first increase the current limit of the power supply to 3A. This
time, send the packet 0x01.

Display | Post | Capture | Pins | Send | EchoPort 120 1202 | 12CMisc | Mise | \n| Clear] Freeze| 7|
Bus Mum Start Addiess (x4 — Statuz
18 = 0x04 o] Bead|[1 2] ppes _ | Disconnect
20 A Stop Subbddie [0 3] Wite then Read |1 %] by —FED(2)
ol Tall: ScanBus | =, D (3)
c a0 ¢| Eetstou| , wiite £ 101" cear| || MCTS(@
i~ 5 ¢ | Control Register Query Fins I — _|DbCo 1)
g || SuppressEOL o bt Byte Word| WordLE | | 00/ FF _|DSR (]
70 || Showhck 6| 8] 7l6lsl4) 3l21]0] cea Fling (3
-8 more GCAResst || [ Compact || _|BREAK
= = A |Hi'!‘\n ] ™ Litesal _ | Errar
You can use ActiveX automation to control me! Char Count:0 CP5:0 Port: 12 57600 8M1 MNon

a. Thered “BYP” LED should light up and the current draw should increase to
2.9A.
b. Resend packet 0x00 or reset the device to end bypass mode

10. Test the SET_ADDR command by sending the byte ©x04 followed by the new [2C
address (here, it is @x06) to change the address.
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Display | Pt | Capture | Pine | Sand | EchoPort 120 |1202 | 12CHisc | Mise | An| Clear| Freeze| 7|
Bug Mum AddressOx0E Stabug
= tart i
" 1 9 2 004 +] | Besd||1 3] byes _ | Discornect
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ce S _GCAResst || 7, Hitsn =] I Liea  Eror
Support for 2CChip Adaptor Char Count:0 CP5:0 Port: 1.2 57600 8N1 Non

— S — —

a. Confirm the change in address by reading the EEPROM data in PICKIT 3

ri FCkit 3 Prograssmes - AUR142551 28 [
ke Deace Famaly | Programmes Ipole  Wemw Hep
Mg, 1 T Min Conf Read Device arR
{lice PG Wiite Dwice el W 1613
Ummrils:  FF FFFF Wiy Dt

Lrwe
Checkmm: IMF
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(0] 1180 Togramimet-ToeG o aeIr  Jor =
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b. The data stored in location 0x00 is the 12C address

u4s 0373 1003 254K Oode 140D ZBFE Jooz D&ers
i 050 1D03 2855 01F2 0AFZ Z8FE 3003 0673 1D03
058 285D 0022 130C 01F2 28FE 3004 0673 1003 -

I EEPROM Data

Enabi Hex Only - + Write Device
| g fow ]

04 F& FF EF FF FF FF FF FF FF FF FF FF FF FF FF Read Device + ‘
10 FF FF FF FF FF FF FF FF FF FF FF FF FF FF| | Bgort Hex File
20 FF FF FF EF FF FF FF FF FF FF FF FF FF FF FF FF

I 30 FF FF FF FE EF FF FF FF FF FF FF FF FF FF EF FF - Flckitma

11. Test the data retrieval by reading back 4 bytes from the device. The returned data
should reflect different voltage values if the supply voltage is changed between
iterations of this test.
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Hm RealTerm: Serial Capture Program 2.0.0.70 =NREN X

HA PR 2 PR1BLF

Drizplay | Post ||:a|:lturl: Fing | Send | EchoPart 12C 'i._ﬂl Clear| Freeze l
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support for RCChip Adaptor Char Count:18 CP%0 Port: 12 57600 8N1 Mon
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APl documentation

RESET_BY: 0x00

This command resets the bypass timer within the device. If the bypass timer is not
reset before it counts up to the bypass limit, the device will begin discharging the battery in
bypass mode.

SET_BY: 0x01
This command directly sets the device into bypass mode.

PANIC: 0x02
This command sets the panic flag in the device. The panic flag does nothing more
than blink the “ACT” LED rapidly. None of the device functionality is affected.

RELAX: 0x03
This command disables the panic flag.

SET_ADDR: oxo04
This command sets the 12C address. The command word MUST be followed by
another byte to be set as the address. If this byte is not sent, the device can hang.

SET_BYTIME: 0x05

This command sets the bypass time limit for the device. The command word must be
followed by 2 bytes to act as the bypass time limit. These bytes must be sent MSB first. The
bypass time limit will be set to the given value multiplied by 32.8ms.

Reading data from the device:

To retrieve data from the device, an 12C read must be initiated for exactly 4 bytes. If
fewer or more bytes are read, the device can hang. The device will return two 16 bit values
representing the voltage and temperature respectively. The values will be transmitted MSB
first.



