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1 868

[2CDriver & — /% T H, JFEM T H, B F&EHI12C #&. ©rlbligsr
FWindows, Mac, and Linux *F & E. EHNBEREOGES, LN BRFE
fI12C WEEh1E B, | T AR HEIFTDI USB R 518 4 5t EALER, BT A
B R IRSFET . EREAE T AAMY3.3 VORI, 5 T M R LA

1.1 Rtk

« SRR K5 i sshows you exactly what it's doing all the time

« X T AIRC B 7- FI10-LE #F12C T hE, B BR RS 2 4
#,400%100 KHz[#)1£i% 58 %

« 12C EHRIEBPE: FI4FE B iR I2C by Bkl

 USB HEJEME#5: i USBHLE AL [ 8, £ %£0.01v

- BfRg RIS W& H AR @il i, B 25 mA

o =AM2C KO =ANEAMFEIMI2C 551, & HA ML BIERI2C 55

o Bkek: AFE = E R AmDII100 2Kk

« 3.3 Vit 3.3 V {REFIEZS REF

s SR EMREE: FHAFTDIUSB & HEfd e F, Silicon Labs 5 4= 2(EFM8
P 2%

« FRRREME: AR, R T B ACEBSD BT TR

o 195 RE: BRI, 41T, C/C++, Python 2/3 ,i& F T Windows, Mac,
ALinux
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ER=AAFBC B, ZIRIT R EARLE:

GND Hff
vee 4t
SDA  HEfh
SCL 3

M 5 70 AR IS 3RS HL Y
E B %5 10, 12CDriver ANIAJT ) 7 BTl B IUSB &4 4 FL S ALY H FRLIAT.
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3 iRt L K

[2CDriver #HEAISELLAL. CUFE:
+ Windows/Mac/Linux FEI# T E
« Windows/Mac/Linux 7447 T 5L
« Python 2 and 3 4%5¢ %
+ C/C++ 453E (Windows/Mac/Linux)
AR 24T TR S HEAEE G a T2 5.

3.1 Windows

X EA S Windows T (R A 4T TR 25%
PR T FA) DR T3 2K 2 e A i L

|2CDriver

R BN E ST R E A
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W3 12CDriver

000000 O0OOOONORRNS
o0 0000000 OSSNSNIS
00 00000000 OSNNS
o0 000000000080
000000000 OONSNINS
000000000 OONNNINS
000000000 OONOSINS

R BRI, WiZI2CDriver i # # H sl 45 &t — Bk, 7ET
iy (K 2 H P s PR MCOM g TR F12C 1L % — HLEESTIE B, RAT LIk
B NER N B AT IS 2.

AT THi2ccl Daiede. B R s a:

c:\>"c:\Program Files\Excamera Labs\I2CDriver\i2ccl.exe" COM6 i
uptime 8991 4.957 V 30 mA 25.8 C SDA=1 SCL=1 speed=100 kHz

BE i LARICE 2 fir A7 (1 i
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3.2 Linux

P St T LB & #Ei2cdriver Python package, [Fff #%¥Python 2 and 3. #F
Bz%e, §1IF—"shell prompt:

sudo pip install i2cdriver

N ERE

i2cgui.py

18 FH 6 247 T E 52 f&12CDriver JESE, SR 5!

cd i2cdriver/c

make -f linux/Makefile

sudo make -f linux/Makefile install
i2¢ccl /dev/ttyUSBO i

TRF R

uptime 1651 4.971 V 0 mA 21.2 C SDA=1 SCL=1 speed=100 kHz

3.3 MacOS

B Jt il T B & #fEi2cdriver Python package, [FFf #%5Python 2 and 3. #F
Blazds, $1IF—"shell prompt:

sudo pip install i2cdriver

Then run it with

i2cgui.py

1 & A47 T H, Fifgl2CDriver YL, ARG :

©2019 Excamera Labs


https://github.com/jamesbowman/i2cdriver
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cd i2cdriver/c

make -f linux/Makefile

sudo make -f linux/Makefile install
i2ccl /dev/cu.usbserial-D000QS8D i

(FIRESZHI12CDriver’s ID k% #:0000QS8D) k2% F:

uptime 1651 4.971 V 5 mA 21.2 C SDA=1 SCL=1 speed=100 kHz

T VE BRI A B 3 11 2 /dev/cu. usbserial -XXXXXXXX, W1iX B fif B (1) A5
Ff.

©2019 Excamera Labs
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4.1 Python 2 03
[2CDriver 45 v] Lhididpip Z4%:

pip install i2cdriver

ARG VRt AT LA Python s ERLM75B i Ji A% &k 25

>>> import i2cdriver

>>> i2¢ = i2cdriver.I2CDriver("/dev/ttyUSBO")
>>> d=i2cdriver.EDS.Temp(i2c)

>>> d.read()

17.875

>>> d.read()

18.0

RAT AT ENH B A5 S, (A

>>> i2c.scan()

Python [&IJE #LH (ffi FlwxPython) 7] LLXAE 3

python i2cgui.py

©2019 Excamera Labs


https://www.wxpython.org/pages/downloads/
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10

RIEIRIT RN RGAR, =4

¥ 24 7i% 2% samples folder in the repository.
AR RATAT ' A SO

[
'>>> help(i2cdriver)
L

AT LUE ZRAPISCRS,
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411 3%

class i2cdriver.I2CDriver (port="/dev/ttyUSBO’, reset=True)
A connected I12CDriver.

Variables
* product — product code e.g. ‘i2cdriver1’
+ serial — serial string of [2CDriver
* uptime — time since 12CDriver boot, in seconds
» voltage — USB voltage, in V
» current — current used by attached device, in mA
* temp — temperature, in degrees C
+ scl —state of SCL
* sda — state of SDA
» speed — current device speed in KHz (100 or 400)
* mode — |O mode (12C or bitbang)
* pullups — programmable pullup enable pins

¢ ccitt_crc — CCITT-16 CRC of all transmitted and re-
ceived bytes

_-init__(port="/dev/ttyUSBO0’, reset=True)
Connect to a hardware i2cdriver.

Parameters
* port (str)— The USB port to connect to
* reset (bool) — Issue an 12C bus reset on connection

setspeed(S)
Set the 12C bus speed.

Parameters s (int)— speed in KHz, either 100 or 400

setpullups(s)
Set the 12CDriver pullup resistors

Parameters s — 6-bit pullup mask

©2019 Excamera Labs


https://docs.python.org/3/library/stdtypes.html#str
https://docs.python.org/3/library/functions.html#bool
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scan (silent=False)

Performs an 12C bus scan. If silent is False, prints a map of devices.
Returns a list of the device addresses.

>>> i2c.scan()
_—— . —— —— 1C —_—— —— ——
48 —= —= —= —= = —— —-
68 —= —= —= = —= —— —-
[28, 72, 104]

reset ()

Send an 12C bus reset

start (dev, rw)
Start an 12C transaction

Parameters
* dev — 7-bit 12C device address
* rw —read (1) or write (0)

To write bytes [0x12,0x34] to device 0x75:

>>> i2c.start(0x75, 0)

>>> i2c.write([0x12,034])

(continues on next page)

©2019 Excamera Labs
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(continued from previous page)

>>> i2c.stop()

read (/)
Read | bytes from the 12C device, and NAK the last byte

write(bb)
Write bytes to the selected 12C device

Parameters bb — sequence to write

stop()
stop the i2c transaction

regrd(dev, reg, fmt="B’")
Read a register from a device.

Parameters
» dev — 7-bit 12C device address
* reg — register address 0-255

* fmt — struct.unpack() format string for the register
contents

If device 0x75 has a 16-bit register 102, it can be read with:

>>> i2c.regrd(0x75, 102, ">H")
4999

regur (dev, reg, *vv)
Write a device’ s register.

Parameters
» dev — 7-bit 12C device address
* reg — register address 0-255
» vv — sequence of values to write

To set device 0x34 byte register 7 to OxA1:

©2019 Excamera Labs


https://docs.python.org/3/library/struct.html#struct.unpack
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>>> i2c.regur(0x34, 7, [Oxall)

If device 0x75 has a big-endian 16-bit register 102 you can set it to
4999 with:

>>> i2c.regwr (0x75, 102, struct.pack(">H", 4999))

monitor(s)

Enter or leave monitor mode
Parameters s — True to enter monitor mode, False to leave

getstatus()
Update all status variables

4.2 C/C++

[2CDriver G, & 7E — MNMA B — Sk XA IR SO . ZF e M B
FPython API 25U HZE 5 B (.

©2019 Excamera Labs


https://github.com/jamesbowman/i2cdriver/tree/master/c/common

Ecamera , ,
[2CDriver User Guide 15

5 [ I12CDriver

5.1 @m

Bi%s LR SR A BN RIAE R, BORITE 1124 51412C Hiht.
IEFETRER I 82 ). ANE BRI B 2R A (0, SR 1, B RE (. Pl
T M HTPC F BT SR, TN, SRR T PIT(RESDA () MSCL
() 155,

R R 0 SR 12O 2 5. JF A 1t T B (S) #n(P) 75 5.
#E(S) 2R, MM 15 G th (16044 105 S R 275 T 4 22 00 Sk AR ). A7
TR0 28 2 1 3 A B (g b bl 2 L B S 2 — R BRI EdE 72715, Following this
is a series of data bytes. & — 772161, YJH A 4% (1 5 (ACK), B 24t
. (NACK).

©2019 Excamera Labs
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Jit LA LA (] -2 W

« JHiR, SHihk4s

o HFHITA

« ETTIA k45T

« BLEIFH00

« BEIFTA2

 1F1k
SR R S R MR MG F AE AR IR AE . B TE R B IINACK (L1 (1 17)
FFARRE R AT, T2 B i — D IR T .

5.2 RERB
(FF78HK)

5.3 ST L Hi2ccl

i2ccl EPTA T & LHGEMFAR. k— S8 0, BRAERRT IR #RE R
i FrfJET S B ER S, iR

i RS S (uptime, HLE, B, )

d & k]

w dev bytes  Hbytes FI12C & & dev

p Ki%E—ASTOP

rdev N BEN bytes MI2C & 4% dev, A5 STOP

m HENI2C 2R I st
40 THI A1

©2019 Excamera Labs
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i2ccl /dev/ttyUSBO r 0x48 2

MHHEOX48HI12C 1A B AN 15 o
FrCAMLM75B i AL %8s 1R a2

0x16,0x20

FoRNIRER22 °C.
12C B H Z AT A ERLM75BI A 17283, R B s o 7 2 hkS3,
SRIG SR AN

i2ccl /dev/ttyUSBO w 0x48 3 r 0x48 2
0x50,0x00

X E R AR 283 31K P & 2 0x5000.

5.4 mIFEL

EWE RS, 12CDriver A2l 12C A2 5 NAR M HdE. M2, BliiEs
R B IR TR B b ok XA A — AN AR R 2 A5 12C TR A 2
MTH, ZEEHEEEEREMR, 12CDriver FE%E /2 F M) 454 MDY
Fim.

A VAR 77 3 0R] DAEE B 42 A5

o JEt AT T A:

i2ccl m

 EEESLM, 7E"Monitor” {13 T _E 4T 2
* fEPython:

i2c.monitor (True)

PRV IR H AR A

©2019 Excamera Labs
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i2c.monitor (False)

o TP —AN&355 3T 12CDriver (at 1000000 8N1) iE4%, # Am F4F, 2R )54
MNATAA] 55 DL H M 454
5.5 IR

FEH3RAE, 12CDriver JEANEITI2C R SAT M. A, Bl ALl
HAEBIEAERIPC, fERId%.

N

5.5.1 ;1T

A —/Python I 7127 H TAE G AT K E . capture. py.

DA B i 4 Dy 2 $0k 0T BLAEI2CDriverit A 2 4 38 8 20:  Running it with the
[2CDriver address as an argument puts the 12CDriver into capture mode: 5f
FEI A2 B 2 D A RYC.

$ python samples/capture.py /dev/ttyUSBO

Now capturing traffic to
standard output (human-readable)
log.csv

Hit CTRL-C to leave capture mode

<START 0x14 WRITE ACK>

<WRITE 0x02 ACK>

<WRITE 0x22 ACK>

<STOP>

~C

Capture finished

BAT IR, B RN ITA KR B RS R 2 . Bt SRS S Alog. csv,
B A LA AT ([ #52. CSV % 2 L B A B A 4k 34

©2019 Excamera Labs
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8 | ¢ | D |
START WRITE 20ACK
BYTE WRITE 2ACK
BYTE WRITE 34 ACK
STOF

552 BT
B TRABSCRET R BICSV L.

>

siili"Capture mode™JFtadli 3k, #7mH P k£ HhrCSVICHF R 26 B -7 75
23 D 4B fC. ik — B8 FI H IR 4 i “Capture mode”

©2019 Excamera Labs
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Python samples H & 2 AN /NI, 3518 A >k HElectric Dollar Store

[2C BT
(87 TR B(ERt])
DIG2 2-digit 7-seg display EDS-DIG2.py
LED RGB LED EDS-LED.py
POT potentiometer EDS-POT.py
BEEP Piezo beeper EDS-BEEPpy
REMOTE IR remote receiver EDS-REMOTE.py
EPROM  CAT24C512 64 Kbyte EPROM EDS-EPROM.py
MAGNET LIS3MDL magnetometer EDS-MAGNET.py
TEMP LM75B temperature sensor EDS-TEMP.py
ACCEL RT3000C Accelerometer EDS-ACCEL.py
CLOCK HT1382 real-time clock EDS-CLOCK.py

T 17451 #545 FH 12C Driver i 24727, 4

python EDS-LED.py COM16

WEE TR, B TS RERNALS.

6.1 ¥B5E

JEARH5: EDS-color-compass.py

KT B R T LEDRIREER, WU AT 75 17 HFELED LiE Qe — B, 4
RIEHX A, Bt 2Bz Bk, RUA —FE A 7 e aia ,  HAbS
R T HAR R T . ARED SRS 77 1), R EE E X F0-255 I,
W ELED AR 1 R,

6.2 BEIHN S

JEAHS: EDS-egg-timer.py

©2019 Excamera Labs


https://electricdollarstore.com
https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-DIG2.py
https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-LED.py
https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-POT.py
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https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-EPROM.py
https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-MAGNET.py
https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-TEMP.py
https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-ACCEL.py
https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-CLOCK.py
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https://github.com/jamesbowman/i2cdriver/blob/master/python/samples/EDS-egg-timer.py
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1Z M 7 FIPOT, DIG2 FIBEEPER # 5 i| /E — A~ 6] B 1 B 5 B /e i) 2% JiE
HPOT WEMEMEL. — BB, ST . S4B RE0N, FFEINER, FF
W44

6.3 Take-a-ticket

Source code: EDS-take-a-ticket.py

%I R TR Bl B AR & BT AE H () Take-a-ticket!2 7. This demo runs a
take-a-ticket display for a store or deli counter, ‘& {# H T REMOTE, DIG2 and
BEEP fith. B nMifs “IEENRS” S5, WREERT v #dxs), ©
e n—IF K Mg R, T —AN% Pl DA R, RS AR - PR
B, Bl IRk g

©2019 Excamera Labs
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7 RS

7.1 InOB&FR

[2CDriver FT i) B O 44 RREGR TR BT E 1A R 5t

#EWindows, ‘& 14 7 Al fit 2 £ COM1, COM2, COM3 . {/x Al DA{# FH i3 4 & 7
% B #MODE iy 4 2K o il F 3 11 4 R 1% 505 fiR 7 i)y 5 — B &% 1 B 1 e
B 1.

#ELinux L, 3 K 48R 7R A /dev/ttyUSBO, 1, 2 %5, SERR 5 A L b T % 4
FEIUT . SRT B A5 T B s T g 144 R

/dev/serial/by_id/usb—FTDI_FT23OX_Basic_UART_DOOOQSSD—ifOO—portO
D000QS8D i /& 12CDriver [ -5 5% (75 & —M2CDriver i & 1) F 5 4T Bl H k).
XA 2, (H R ] DU PR — AN e 2 A AR 1R 1 44 ko
5Mac OS 241, 12CDriver % % .7~ AJ/dev/cu.usbserial-D0O00QSSD.

7.2 @/DUSB FEREYE)

@315 B USB (AR I A 2 /M1 ms, 12CDriver [HPERE T LIS DA &, XA LA
FREWA HI12C B EiA106%
fELinux “F& k:

setserial /dev/ttyUSBO low_latency

fEWindows F1Mac OS ¥ &, $Fi% (.

7.3 BEERES
LA A A TEFMBTE I 28 1y, 7EH IR M2 °C.

©2019 Excamera Labs
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7.4 RIS

[2CDriver f F 7 — & # 47 Hh 1, L|&7in20 #r4. LL1M baud, 8 bits, no par-
ity, 1 stop bit (1000000 8N1) AL E, i%#:12CDriver K 41R 212CDriver iy 4
JEASCIZFRF, RAT LR R MR R I &am 2y,  LLE SN 7 ok e
b, HEAu fls PIHCS 554k, MEAN? BvRERE L.

AR
? REEE
e byte [Fl & byte
1 W EIMEZF100 KHz
4 B #1400 KHz

s addr  RIZESTART/addr, iR [FLRES

0x80-bf  12H11-64 771, LANACK 4 &
OxcO-ff 5 A1-64 F1i

aN BN A1, B DA ACK

P RIiESTOP

X HEI2C Bk

r BLHUEF A7 A

d PRGBS, RE12 R
m N RS

c ﬁkﬁﬁﬁﬁ

b # \bitbang #izt,

i = Fbitmang #x, iz [A]12C #ix(

u byte WE Fhirlz

v T 46 U I &
W RIS A R
PLR R85

©2019 Excamera Labs
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BNV E S TINALY So
s 0x90 FIRE N1 %45
0xc0 0x7a B AN—FET
s 0x91 FFaBEL i %545
0x80 BEH AN

P 21k

[ RER A B AZB0MN AT (LUK IRFEA L sl )),  Lhin::

[i2cdriverl D0O01JUOO 000000061 4.971 000 23.8 I 1 1 100 24 ffff

FHERLN 107 AR RE -
identifier always i2cdriveri
serial serial code identifier
uptime I2CDriver uptime 0-999999999, in seconds
voltage USB bus voltage, in volts
current attached device current, in mA
temperature junction temperature, in °C
mode current mode, I for I12C, B for bitbang
SDA SDA line state, 0 or 1
SCL SCL line state, 0 or 1
speed 12C bus speed, in KHz
pullups pullup state byte
crc 16-bit CRC of all input and output bytes (CRC-16-CCITT)

The sample confirm.py shows the CRC-16-CCITT calculation.

©2019 Excamera Labs
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7.5 FHIEBME

[2CDriver #1441 42 _EHHIFH, SDA FISCL#& A =4~ S /Al hrn]
LUJE B Y A H B

bit resistor

2.2K to SDA
4.3K to SDA
4.7K to SDA
2.2K'to SCL
4.3K to SCL
4.7K to SCL

g A WO MDD =+ O

AN E A4 7K BFH 2 B . R E X BHAFHAE, — R
hrstrength ] LA S :
47K 43K 2.2K pull-up strength
0 0 0 0 (i.e. no pull-up)

2.2K

4.3K

1.5K

4.7K

1.5K

2.2K

1.1K

0
0
0
1
1
1
1

—_ a4 O O =2 a2 O
—__ O = O = O =

P LAY T T i 4 45

3-bit value Resistance
0 0

2.2K

4.3K

4.7K

1.5K

1.1K

N o BN =

©2019 Excamera Labs
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7EPython, 47 B BH AT DA Hsetpullups () J5 vk, v Ll it 32 Blpullups
BEAIRES. ZHEH W LR,

KR S TR g gt 1 by B B A 2. & SDARISCL & [FI K i b 4i )

26

1
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7.6 B

7.6.1 DC 4
min typ max units
CEVER il 0.01 \%
HL IR 52 5 mA
I BERE T E +2 °C
SDA,SCL
fi 0.6 \%
S 2.7 5.8 Vv
it FRIA 470 mA
Bt D 25 mA
7.6.2 AC HFi4
min typ max units
12C i# )& 100 400 Kbps
150 ppm
B4 IN [a] 4G B2
RITEATH (A EE 31.7 years
FEHLIR 8] 200 ms
8 BMARXZF

IR HARAN = G SC R, 1S MG support@i2cdriver.com
I2CDriver HHExcamera Labs |3 fl4:3.

©2019 Excamera Labs
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Index

__init__(Q) (i2cdriver.l2CDriver
method), 11

bus scan, 9, 16

Capture mode, 18

capture.py, 18
CRC, 24

display, 15
drivers
C/C++, 14
Linux, 7
Mac, 7
Python, 9
Windows, 5

Example
Beeper, 20
Compass, 20
LM75B, 9, 17
Magnetometer, 20
Potentiometer, 20
RGB, 20

getstatus () (i2cdriver.l2CDriver
method), 14
GUI, 16

heat-map, 15

I2CDriver (class in i2cdriver), 11

Monitor mode, 17
monitor () (i2cdriver.I2CDriver
method), 14

protocol, 23
pull-ups, 25

read () (i2cdriver.l2CDriver method),
13

register read, 17

regrd() (i2cdriver.I2CDriver
method), 13

regwr () (i2cdriver.I2CDriver
method), 13

Remote control, 21

reset () (i2cdriver.l2CDriver
method), 12

scan() (i2cdriver.I2CDriver method),
11

setpullups () (i2cdriver.l2CDriver
method), 11

setspeed() (i2cdriver.I2CDriver
method), 11

speed, 24

start () (i2cdriver.l2CDriver
method), 12

stop() (i2cdriver.l2CDriver method),
13

symbols, 15

temperature sensor, 22

28
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29

uptime, 27
uSB
latency, 22
ports, 22

write() (i2cdriver.l2CDriver
method), 13
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