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1~ tRAERT © 0~100KHz - EFAERTE tr = 1us

2~ BRIERT © 100~400KHz - EFHHEETE tr = 0.3us

3 BEEI : up to 3.4MHz - _EFAIARYIE) tr = 0.12us
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12C(=) : 12C bus spec

Definition of timing

BERARN 2C Y - DIRZBERE S TPERE X ( F/S-mode)
Ilimg](assets/assets.I2CR %% - HQ/image-8-1024x539.png)

note : 18E8 0.3vdd BA'N - S 0.7vdd BLE -

tf : 155 NPEAYIE -

tr: 55 EFEE -

tLOW : ESEEBFHE -

tHIGH : 5 S8BFYE -

tHD;DAT : #IERIFATIE

tSU;DAT : #iEZ 178
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3. ACK or NACK
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4, write data

I[img](assets/assets.)2C/2 4 - HQ/image-35.png)
5. read data

I[img](assets/assets.)2C/2 4 - HQ/image-36.png)
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7. 12C Transfer Regulation

1) BUSTART &5 2 ) DU STOP SRHAE4ESR 3 ) (FHRINE—1NF T30 7bit MALHNIE + 1bit ZREAI 4 ) PR
% TR B E AL STRAT 5 S/EEA 7bit it S B CRIMMULZ EUCED 5 ) B byte(8 bits) FREE A ACK
8y & NACK 6 ) 7£ START {5 53( & repeated START 555 - MINAEEBCHE4%EIE7) — 1 START [FH
KIRE— STOP 55 - 2IFEHEIL 8 ) T4l master A LIAFE STOP 55 - MEEHE~E— repeated
START 58+ BIN—NMEF MU - BEEABRIHOBIN—NEE

8. 10-bit addressing
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12C AZFMIREHE SCL 7 SDA D& EAE—1 i - BAERERKIZEIE - BPEIHRKONREFEEZEIME
—iRPUTLL - BANEZEBIECE ERY - L EIEAESEIRAVEE -

XLEIEN 7 2AE M - ZHMH Y pin Bl - 13C WAFEXFPOA - 13C DIFMNIREE SCL FISDA EAFED
i - I HAPE, 13CTRESY -

12C(PY) : 12C bus spec

1. Data and ACK/NACK

Normal case

A master-receiver must signal the end of the transfer to the slave transmitter.
Error case

1) No receiver is present on the bus with the transmitted address 2) The receiver is busy. 3) During the
transfer, the receiver gets data or commands that it does not understand. 4) During the transfer, the receiver
cannot receive any more data bytes.

The master can then generate either a STOP condition to abort the transfer, or a repeated START condition to

start a new transfer.

[Rfsa0H -

Ilimg](assets/assets.I2CR 4 - HQ/image-19-1024x682.png)
2. Clock stretching

1) Clock stretching pauses a transaction by holding the SCL line LOW. The transaction cannot continue until
the line is released HIGH again. 2) force the master into a wait state by holding the SCL line LOW. 3) Clock
stretching is optional 4) needs more time to store a received byte or prepare another byte to be transmitted
5) slow down the bus clock by extending each clock LOW period. The speed of any master is adapted to the
internal operating rate of this device. 6) In Hs-mode, this handshake feature can only be used on byte level

[Rigan
Ilimg](assets/assets.]2CR %% - HQ/image-20-1024x502.png)

RCERBINKIEHEITHLSCL - FEERREREBEZENRER - —RIBFR T - NRBEIEN R ZEEPROMEE
HEMBERIREMS - LB - B2 NRNERENIER  EEIFNGSEEEZNE—LTEAGR/EE
RIROGEEN - XPDHECIEES AR ARMIE - B4 ? XY - NRESENEHNAEEAE | EREE
BB ZEBRNNHE - IBEHNRZELMASTER - XTTZRCEE RSP - WLIE—BEZEHI R L2 R |

RBZRZI2CEN A clock stretchingZhge - FTL - To)AFAclock stretchingZhBERIMAEBE | I 1 1!
P - BAIERFFNRG A DAEFRX—R - AREMRU A RARERE - EWRAK -

3. Synchronization And Arbitration

EZEMNBERAT - RELLEAZITR - BNHEBAECHI UM - ol DIFANTT R/ &AI8 T <1500 - B
EIEYTLEAET REEMHNT R AR EHFTAEZERE - BERUORER AR MU LT REmRL% L
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KREENESFHTREEEE - ZRFEMER PR - BFERXFPHR - SBIATHRHFAIR - XZRCEL L
BIIhE -

12CR L& ERMPER D PERD : SCL &LBIELS A SDA LpIh#E - XMWELDIRBTRERE - FIHT -

al

SCL Synchronization

SCLRIZZHATREABEL"'S'HREINE  IRBE-IDRAKEBEFN - D& LMRAABLET - ZHAA
T REAKESEYN - BDATERAATEY - EERTEL'S"2ENENRIE - ST REN AN
=SS HERE&LRANEFA—HNHPES - IMESCLNEL RIE -

1) All masters generate their own clock on the SCL line, therefore a defined clock is needed for the
arbitration procedure. 2) using the wired-AND connection of 12C interfaces to the SCL line. 3) a HIGH to
LOW transition on the SCL line causes the devices to start counting off their LOW period 4) devices with
shorter LOW periods enter a HIGH wait-state

& (12C-bus specification and user manual.pdf) & 7 :
I[img](assets/assets.)2C/2 4 - HQ/image-38.png)
SDA Arbitration

SDALMPH T ZERUHELSLABEL'S"BENENRIE LN - TREXKERMUEIER @ L(EREE& EAMETNE
ESECKZENEE—R - B - #Ex%; &N - BE=S -

SDA LR DI DURIE 12C REARGEZS N ETRENEERZERISLNBEEESHTHEIEAEK - 844
SGBTMERATF P ETRIUSAELERDL -

1) Arbitration takes place on the SDA line, while the SCL line is HIGH. 2) The master which transmits a HIGH
level while another master is transmitting a LOW level will lose the arbitration. 3) A master that loses the
arbitration will generate clock pulses until the end of the byte in which it loses the arbitration.

372 -
I[img](assets/assets.)2C/2 4 - HQ/image-39.png)

FEIZRMUA DN RAGRMETE - DATATHMIDATA2 A AR E T RE S &P A ENEIEES - SDANSL LA
EUNEIRES - SCLERL LAZ2INNEES - SETR1.CEANKEEHESH  IMEDTREBRE TS
BEES -  XNRLA L2INESHBRF  BIPEDREBRNISL ENESSECAZENESHEE - 44
RZFHAE - BNEH 2P ETREARBBRFES - £REL2UNESHEEFY - (DREEAERIE -
EEINMNHEY  THRIKESBFES  METRREBREES - RIESLNL' S"NEBENGE - B4
EMESAEEF  ZNEHTREVRSL ENBIEMNB CAARNEEA— - Bt FEIRENREL - &1
MABUORTS - REETTR2HRSE 724 MEBERBEEXR - IRENBIESET R2FMAKENEE—# -
MEPRIEBRANT REREZWEEE - RFTIRAEEIESDAL EREEE - AEM#IRPHEERBEERX.

note : SDAfPELFISCLE$PEIFMIBEBZRBETRER S - MEEITHITH -

S%  https://blog.csdn.net/u010027547/article/details/47779975

12C(H) : 12C bus spec

1. Fast-mode
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1) BEARMZERZRIZNZ 400kbit/s 2 ) WE T BTHIESDAMETIRPSCLESHNF - RANVESEMRB LR
BIg0 - CBUS 3RA - BAIAFBEEIBMAMERER N T - 3) REEAFHNEATIIHEERIINEE, SDA Al
SCL #IAA Schmitt A% - 4 ) RERA[HRVIMLLE PERXT SDA A SCL ESH T REEAR RIEHIINAE -
5) MRRERAZHABIREBERRMET - SDA F1 SCL K 1/0 EMIDARZE - FBERERL - 6) EEITL
RISNER E RIS AUBR LN RIERE T, 12C BEABRRSEARF EFIE - WTRAEKEAKZ 200pF RIS L -
BRELHN LSRG UZ— 18 T AETE 200pF~400pF ZEE 4 - EHZRE o LIZ— P8R
(RAE3MA) HEZ—NHREBESBE - (INE :

Ilimg](assets/assets.I2CE 4 - HQ/image-22.png)
2. HS mode
HS mode Rt ABMHER ? ANSRERANEMEXBRZA—FHOMTT - FHOT

0) EES 3.4MHz, 1) Hs EHEMNR[HBE—1 SDAH ESHIFRILE PR M — N SCLH B RR
MUMSBERIR CHBE - XPMERIRBESRNE L SCLH ES/LANE - AN EE Hs BRARB—PENAYE
FRAM » 2) BEZENRGAK Hs BISP - RRATHERMITEL - DUNEULIERED - PHEHEE—REE
B F/S BXERENBELER © 3) Hs EXAENFEUSEFMERFER 12 WEERFE-PBTHIBES -
R T RUMRENENNFEEX - 4) RoBUAE Hs BHZZEBRNERNBN - £ Hs RIEH D - Hs B
FRIFHISZREIE SDAH ASZ BT SCLH BT X NEMS F/S RIVE3 48 SDA F SCL LRIk - R’
7SDAH #1 SCLH &R, - £ LA FRERBIER « 4) Hs MBI HS F/S ML HRIIE—Z51=Z
EALEREE - Hs BRI MALE SCLH 71 SDAHHI LA R LA has - SCLH SRl olEay MusEE oL
FTHIK SCLH ESRIEETF - BRAVE Hs BAEWNMANAGHTT - 5) Hs EAR4Fa0% Lo PUHIDHIE
® - mHE SDAH # SCLH #tHE— Schmitt A =S 6) Hs IR AAVHILZZPERXS SDAH M SCLH E589F
fEa AR RIEHITNEE

RE Hs EHHBENLREYIE 12C BRLRE
Ilimg](assets/assets.]2CR % - HQ/image-24-1024x676.png)
(OJ#k ) EBEXERFHER Rs fRIF 12C BAREM /0 R4 ENSEREFN - FFREANTIBRERE -

HFEBRANRE  AABNRE - UOUHERE - XHEE— MCS BRR - IRBE&LHRHRZ - &
SHELBERA  IARLBERITABERE - XFENE - XRSERF EFOGEE - RN 78t
RO AE EFHERR -

1. data transfer format in Hs-mode

1) START condition (S) 2) 8-bit master code (0000 1XXX) 3) Not-acknowledge bit (A)

2. Enable current-source pull-up circuit in Hs-mode ( #ZEHs#E X T ERSEIRIE LRI )
3. Continues in Hs-mode after the next repeated START condition
Ilimg](assets/assets.I2CE 4 - HQ/image-41.png)

A EEOQMEY - EIREETI (FS mode ) FAZE— Master code - ZARTIIHMEISHEER (HSmode ) - &
EMNIREIAL -

FEE—BNER FS mode B2 - KZEFIRFEMRID - XN ESHTHHE - Bt SREXMERZEN YRS MPE,
Ilimg](assets/assets.I2CiR 4 - HQ/image-42-1024x716.png)
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FTERANREBEETEAEE - £EPREER T RETVHMI - AEEMNNEE - ARTRAISEEDR  £Kk%
— N reSTART - RAEBAZEECHEERIE  EHEE -

12C(7X) : 13C

1. Introduction

I3C : Improved Inter Integrated Circuit - & MIPI (Mobile Industry Processor Interface ) B &=\l SATE 8813 ]
EXERTE B RIBARY i2c B4k,

ERBEFNEBNTmPNRERRE - HR CHNIRIT A - BARBAR—NTARERDIBERKEE - RS
MES - RIHTEIGNWE O R 835 12C, SPI A UART £ -

BRYEED  AOUGEREEMES @ AIERAPH - BRERES - EFRNERES - XSIEMAAENEN
GPIO & - NMEEHERE - E FHFESIMAMNMEZ PCB ERIRLIAA -

& B AV IERS AL B EREIERVIE NN - X APIE i TSR DU RIS A S 32

MIPI 13C #OMWH R SEEEBhTLE KSR AR REIZFmB T A ERRR M RE - BRA - EINF
gy =E0 -

I[img](assets/assets.)2C/2 4 - HQ/image-25.png)
Example classes of sensor addressed by I13C are listed in Table 1.
Ilimg](assets/assets.)2C/2 4 - HQ/image-26-1024x576.png)

ITEX B A K R ] (assets/assets.|2CR 4 -
HQ/watermark,type_ZmFuZ3poZW5naGVpdGk,shadow_10,text_aHROcHM6Ly9ibGInLmMNzZG4ubmVOL3FxXzlw
NTUzNjEzsize_16,color_FFFFFF,t_70#pic_center.png)

Ilimg](assets/assets.]2CR %% - HQ/image-27-1024x561.png)
12C #1 13C EEXHIMT :

1. 12C BRMZEARE - BERZIEEHBFE—FFIMIPHIL - REFETZEHRCEERYT - B2 13C
RFNREBEEELSL AP - ABRZE—RISIMIPRIZL -

2. 12C fEHEE &S 3.4MHz, 13C T[LL12.5MHz,
3. 3C @ FFEEA 12C - [BARZEE 10bit By 12C ¥ B3l -
4. 12C IMIB B 2R - 13C oA - BFIBRAMNEE DAL -

5 ATZFHEAPE - ALV REINRERNRER - —ROISRESRERN - MARRS - PR LTI
Rz - (EELSHRM)

6. 13C SZHHEM ML BIGPIO - ERIMAEN  RATBERKRE -
YNRFAA sensor ZIFERRA 13C BIiEHEO - EFRFEMNRES - MTHE .
Ilimg](assets/assets.|2C 4 - HQ/845903-20180505111708177-1220785055-1024x468.png)

2. 13C key features
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Ilimg](assets/assets.l2CE 4% - HQ/Table-1.jpg)
Ilimg](assets/assets.)2C/2 4 - HQ/image-28-1024x662.png)

1) ERHHRINEERN WML STED - K125 MHz2 ) B—S 4 EHERNES 12C1RE (B—LERH ) 3)
AT - ENZRFESRIRCRENERSTIU 4) EHIRCEW 5 ) EBI2CHREIRREES&H (SDR) 6)
I3C BASIC AXZ2#5 : Al M SHIEREEEEN (HDR) 7) ZRIEES ) ZEINAE 9) FRPUIZHF 10 ) ik
B H 11) 13CBASIC PAXZE : AF MR ZHNFLITRIDE 12) secondary master support

1) A3Z#F 12C master 2 ) L3235 M clock stretching 3 ) 8 12C MHIREFEFR 50ns spile filter on SCL 4)
MELZERZH 13CIREZFLIMER AP

3. 13C Mode
Support for many Legacy I12C Slave Devices and messages

I3C Single Data Rate (SDR) Mode 1) transfers data on only one edge of the clock. 2) Private/Typical
messages: send message to slave with dynamic address 3) Broadcast messages: which are sent to all Slaves
on the Bus (ex: ENTDAA) 4) Direct messages: which are addressed to specific Slaves (ex: SETDASA)

I3C High Data Rate (HDR) Modes 1) Dual Data Rate (HDR-DDR) Mode: Uses same signaling as SDR Mode
(i.e. is not significantlydifferent from the 12C protocol), but runs at about 2x the speed of SDR 2) achieve
higher speed by transferring data on both clock edges 3) Ternary Symbol Legacy (HDR-TSL) Mode: Higher
data rates plus Ternary coding, for Buses witha mix of 12C and 13C Devices. Significantly different from the 12C
protocol 4) Ternary Symbol Pure-bus (HDR-TSP) Mode: Higher data rates plus Ternary coding, for Buseswith
only 13C Devices. Significantly different from the 12C protocol 5) Ternary Symbol has three state, the SCL line
changes state, the SDA line changes state, or bothlines change state

SDR Mode

1) SDR Mode is the default Mode of the 13C Bus 2) used for private messaging from the Current Master
Device to Slave Devices. 3) used to enter other Modes, sub-Modes, and states 4) for built-in features such as
Common Commands (CCCs), In-Band Interrupts, and transition from 12C to 13C by assignment of a Dynamic
Address. 5) significantly similar to the 12C protocol [NXPO1] in terms of procedures and conditions, and as a
result I3C Devices and many Legacy 12C Slave Devices (but not 12C Master Devices) can coexist on the same
I3C Bus. 6) For the procedures and conditions that 13C shares with 12C, SDR Mode closely follows the
definitions in the 12C Specification. 7) 12C traffic from an I3C Master to an 12C Slave will be properly ignored
by all 13C Slaves, because the 13C protocol is designed to allow 12C traffic. 8) 13C traffic from an 13C Master
to an I3C Slave will not be seen by most Legacy 12C Slave Devices, because the 12C Spike Filter is opaque to
I3C’s higher clock speed.

13C Communication Flow

l[img](assets/assets.)2C/2 4 - HQ/image-44.png)

I13C Master Device

Ilimg](assets/assets.I2C/2 4% - HQ/image-37-165266743240793.png)
I13C Slave Device

Ilimg](assets/assets.I2C/2 4% - HQ/image-38-165266743240794.png)
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4. 13C Protocol
Bus configuration
13C AMUZHZMNIRE - BXFZPTIRE © 13C BL& LolIXFNZES !

1. Main Master(ZBI £ 1% %) 2. Secondary master ( 3##B1F18% ) 3.i3c Slave (i3cMIZE ) 4. i2c Slave (i2c
MIZE )

Ilimg](assets/assets.I2CR 4% - HQ/image-29-1024x803.png)

I3C Characteristics Registers describe and define an I3C compatible Device's capabilities and functions on the
I3C Bus, as the Device services a given system. Devices without I13C Characteristics Registers shall not be
connected to a common I3C Bus. There are three Characteristics Register types: « Bus Characteristics
Register (BCR) « Device Characteristics Register (DCR) ¢ Legacy Virtual Register (LVR)

Ilimg](assets/assets.I2CE £ - HQ/image-30.png)

Bus Communicaton

The SDR protocol is based on the 12C standard protocol, with a few notablevariations:
I[img](assets/assets.)2C/2 4 - HQ/image-31.png)

SDR Message

1) The Address in the Address Header is 7'h7E (the 13C Broadcast Address). All I3C Slaves shall match Address
value 7'h7E. 2) The Address in the Address Header matches the Slave’'s Dynamic Address. All 13C Slaves shall
match their own Dynamic Address.

Ilimg](assets/assets.)2C/2 4% - HQ/image-32-1024x536.png)
Role of I13C Slave

1) Before being assigned a Dynamic Address the I13C Slave shall operate as an 12C Device 2) The 13C START
and STOP are identical to the I2C START and STOP in their signaling, but they may vary from 12C in their

timing.
I3C Address Header

1) In-Band Interrupt 2) Secondary Master request 3) Hot-Join request ( FEHRFHILUEBMNIREEARL
TERARERRSLZRARS - BEANTEHIRE LER - #E—FPRARBEINFENEN )

I3C Address Arbitration

1) both the Master and one or more Slaves 2) following a START (but not a Repeated START) 3) Open
Drain(whether Master or Slave) 4) lower Addresses having higher Priority

Hot-Join Mechanism

1) After a START, 7'b0000_010 + RnW(1'b0) 2) allow Slaves to join the I3C Bus after it is already configured
3) Hot-Joining Slaves may be any valid Slave type, including Secondary Master

In-Band Interrupt

13/24
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1) After a START (but not a Repeated START) + Dynamic Address + RnW(1'b1) 2) 13C Main Master providing
ack bits

Secondary Master Functions

1) After a START (but not a Repeated START)+Dynamic Address +RnW(1'b0) 2) Secondary Master maintains
control until another Master is granted Bus control. 3) defer some actions to a more capable
Master(GETACCMST)

13C Bus conditions

Three distinct conditions in which the 13C Bus shall be considered inactive: 1) Bus Free Condition 2) Bus
Available Condition(tAVAL) 3) Bus Idle Condition(tIDLE)

I3C provides a mechanism for the Master to inform Slaves about expected upcoming levels of activity on the
I3C Bus:

llimg](assets/assets.I2CR 4% - HQ/image-33-1024x294.png)
Bus initialization and dynamic address assigned mode
llimg](assets/assets.I2CR 4% - HQ/image-34-1024x733.png)

sLindtR 7h7E (13C T #&thiE ) - FRARY 13C MALFEEAC 7h7E - HAATRY 12C MR B A UTEC ULt - E9
X HUEEE 12C PRIRERFEARER -

Common Command Codes (CCC)

Common Command Codes (CCCs) are globally supported commands that can be transmitted either directly to
a specific I3C Slave Device, or to all I3C Slave Devices simultaneously.

There are four categories of CCC Command: 1) Broadcast Write 2) Direct Read/Write 3) Direct Write 4)
Direct Read

I[img](assets/assets.)2C/2 4 - HQ/image-35-165266743240895.png)
Ilimg](assets/assets.]2CE % - HQ/image-36-1024x325.png)
i?‘.ﬁ'E}th\iﬁ!ﬂt

i3CSFFOA ML - BRSO A EC7bitER A Ut LUS A Gti2c MIRE - iBCNIRBEHIUAEREME - BHAZ
PRAREMILERDI A - BR it Zi3chn/ERTREERY - BT RIIMESEHERPH -

ZRHSWEEER

3R AMIBIERT - 2 HIZSDR, HDR-DDR, HDR-TSL, HDR-TSP - REEHBEEREER °

SDR RZ 13C EEMIREZFH - HDR RJBREAZS - FLIRERAZE 12.5MHz,

SDR ##3{ : 12.5Mbit/s HDR-DDREZ : 25Mbit/s HDR-TSLEE : 30 Mbit/s HDR-TSPHE : 37.5 Mbit/s

X EBiE A E R il (assets/assets.[2C R 2 -
HQ/watermark,type_ZmFuZ3poZW5naGVpdGk,shadow_10,text_aHROcHM6Ly9ibGINnLMmNzZG4ubmVOL3FxXzlw
NTUzNjEzsize_16,color_FFFFFF,t_70#pic_center-165266743240896.png)
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1) SERBNE - TARL 10, 2) WEMSUS - FEE - 3) £47 i2c, spi, vart €& FOF
touch panel, 5) i3c B NFESR i2c - AT S5EL i2c HORZE—FLEMA -

Ilimg](assets/assets.I2CR %% - HQ/image-8-1024x342.png)

2% .

{ MIPI Alliance Specification for 13C Basic,Version1.0.pdf)
https://acuity.blog.csdn.net/article/details/105896530
https://blog.csdn.net/yinuohegian123/article/details/105843719

https://www.cnblogs.com/gcws/p/8995542.html

12C F &5 (—)
https://mp.weixin.qg.com/s/WMSxuwcRmK6zO6M1hi7Q2A

12C ZIINEBEEEZN AR NEBOKE :

1. 12C spec : BTFE 12C HNARS - IR BRIINAE - FHdlHl -
2. 12C driver : #t5% Linux 12C 3Xzf °

12C ZRFIXEHFMP -

12C spec

I2C Introduction

I2C Architecture

I2C Transfer

I2C Synchronization And Arbitration
I2C Hs-mode

I3C Introduction

I3C Protocol

12C driver

I2C SW Architecture
I2C Data Structure
I2C Register Flow
I2C Data Transfer

1. 12C Introduction

12C [AsE
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.12C : Inter-Integrated Circuit - EREBE DL -

.12C Z Philips ASIE 1982 FH AN —TiE LR - W _&HIELSEITE84 -

. Philips S 45 W EREIMER NXP,

. 2CHIEFITE 2006 £ 11 B 1 HERH - AXODIREER -

. Intel 1995 FHEAY 12C A S 4 ( System Managerment Bus ) - Bl SMBus 5§ SMB
. ERATARAR 12C v.6 T 2014.04.04 ¥ -

o U1 W N =

12C B9R 3K

1. MIPI 27E 2014 T LB EM 7 13C (improved Inter Integrated Circuit) #I5E » 13C 7£ 12C AIE L& 7
TNEEBE - X EEWERREL -
2. BRIAERE Soc | & - A2 device | & - FEEFIRSNIEEE B3C T E -

12C 19iEE

2C 2—TEE « BITRL% - B SDARITEIELZ) A SCL(BTTHR L) MRESLE - ¥NILEE - BEEREN
o

« Bidirectional bus:

1. Standard-mode (Sm), 100 kbit/s

2. Fast-mode (Fm), 400 kbit/s

3. Fast-mode Plus (Fm+),1 Mbit/s

4. High-speed mode (Hs-mode),3.4 Mbit/s.

* Unidirectional bus:

1. Ultra Fast-mode (UFm),5 Mbit/s
REH SCLATE - ARRIN EFOEMERA—# - EFaH FHESBEMEMBERE (RO .
12C B—MZEMRHRL

1. 12C 9L E9H master I & HE -

2. 12C BEMWE— byte (8bits ) &FEZE slaver ImAIEIN ACK/NACK {EREIR] -

3. % master InFB 25| AP EALH] -

4. slaver Im3BiTIZ &I X 5 - B 7bits A1 10 bits Fitiilt - A B —7F 8bits il - SLPr L2 7bits + 5
fir - [Hop7fhit = 7285 (4bit) + SIS (3bit) ]

12C RELBEIEZ/INER ?
7-bit address : 2 f§ 7 RF5 - BEHE 128 DNR%E -
10-bit address : 2 B9 10 75 + BEHE 1024 MEH -

B2 R2CHNAE - D& ENBERATLUET 400pF - EMEZERMALERH - PBELUSBEFERR - IS
B— IR -

SRR R LN EABZEABY 8 sk -
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REZFRUAEBE A/ - 2ERF 12C A GPIO NFTTREN - ZRINBABME LA - BEMBDLBE~E
7= RCIERMN - BEBAESHLEHEE  AUETRESRENR (HKRE=/AK) -

EHmREHE  FSNEOME/) - EFSTFRIAINBZEKREREREL - FTl RC SEFIRNINE /) -
note : BIEFEZ IR Z KRR - REMUEAT
I[E] | ](assets/assets.I2CR 4L - HQ/640.png)

note : EYE two groups + MAMNMNZE/\D - 0000 XXX I 1111 XXX R5UH & ZIREEHT

2CF&4 ()
https://mp.weixin.qg.com/s/z5SRXMppcXxWIkaSEmwxBA

2. 12C Architecture

I[E] | ](assets/assets.I2CR 4L - HQ/640.png)

I[EB R](assets/assets.]2CR 4 - HQ/640-16535530708241.png)

12C KA GPIO —MAFRER - FHLSIEE - BREFRENTIHLSEBY - FRUIFEINLLAL - vdd Tf
PASRH 5V, 3.3V, 1.8V % - BBIREBEAE - EBEBEN AR -

—MBE EINR - BT03VddAEEF - §F0.7vddASEBF -
SR R4S

RSN - AR N =RE MOSFET « LUEMR S A FETRES - BB ILIEN - IRANMNAREERRAE
—1M8E - FIUSBERRE) - XS - BYUEAFESRR - ol AZMEER - #AUE B RERSE
BRREEN - NESHREE

I[E | ](assets/assets.|2CR 4 - HQ/640-16535530708252.png)

Bl FEZ NPN B2 =1RE - FEZ PNP B=1RE - 23IBUFNRMIER :
MHSBET  mAHESRR -

I[E] /](assets/assets.|2CR 4 - HQ/640-16535530708273.png)

MR . MBI -

I[E] /](assets/assets.|2CR 4 - HQ/640-16535530708274.png)

—REM MOS BRI - ABEuk -

FiR4&H (OD) : MWEE#REH - FREMRBE— P =REHLEMOSE -

i

ZFrAWFR - 2EAMOSEDN=1R : &R - HiHR - wR - HmRFEEL - FRLIUAR ; MIRE=RE :
W)~ B - RER - SRR - FRLUFERL (00) .

FEHE (0C) , NPN =RE :
I[& R](assets/assets.)2Cis 4% - HQ/640-16535530708285.png)
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XNEMRE DT : Vin 8B - ZIRESE - WIMaLESF - SMEREEURNE - Vin B8 - £81R
(C) 7158 - BB RSHIMNIRTE -

I[&] F ](assets/assets.I2C/2 4 - HQ/640-16535530708286.png)

MU EDHIRB=MRE - MOSEZLL -

B - #EMEH oI LB EEF - FRm L ReER L EBY - S8R FRIMNIBERE -
MEEREWT -

I[&] F ](assets/assets.I2C/2 4 - HQ/640-16535530708287.png)

BB TIRE - HERMEBACPUES - SESFEHTEER (0->1) - FRMEEIMNL LRSBERE - LHE
BB/ RAZEER - NMEBFR ST RERR - 1E%BH/J\EE/;|LETj( RS - RZINVA -

PRUAT R4 HROSMER E RSB FHZ R PR EMINGE - EusfE/) - S5k - 55 - BERNRES -

B AL ENSESBETRABEMVA - FREEASEBEFEIMNI LB ERE - ZOVEOL - R
ZRABEMOSELZFEE -

% 5I1NEE

45  FAGPIO HEEMES REE—THEHE BERZL LANHZE  ZnE2'5"HWER

HWIREWT - W IGPIOOERER—RLE L - 1E>zﬁl]7‘LE’JPMOS—;L BAWHINMOSSHE » Vddma@I D
MOSEE##i - BTMOSESERBEAK - ZSHBARK - EEHEAXHPGPION - EIE - #EHE LA
XFES -

I[EB R ](assets/assets.]2CR 4 - HQ/640-16535530708288.png)
EIREREXTIE R FSmHRGPIOO -

IR HMBRUWRZGPIOZ RS W - #3 7 —1R% - FIREWRMENSEFEIN LA - BUE—1GPIOE
i - BLBRS BN FHESBERAGPIOO#E - FNE LHUBENEFE - FiIASHBEAGPION -

I[E] R ](assets/assets.]2CR %% - HQ/640-16535530708299.png)

45 B RCHUNEN | &5  SREA ERBE T REHEESRTF  BRSLEATEEFRE - XiHE
REHRNERRE -

I[E ] (assets/assets.I2CT £ - HQ/640-165355307082910.png)

LHIEEEE

T~ EHIERMEE/N - R - I OMEEF level 12X -

2 FHsENA - EFANEEA - SRAUBESEM =K -

R B —MEREA LB AREISFFERA - T E LB HENEE  BREHTEA
BRAREENLAGNE tr - RLBA Cb -~ fE LFIGE 0.8473 AR -

B/ EBHMEIRVIdEE - GPIODNB & AR E®EE Vol GPIOOEC&EKER Vol BR -
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I[EB R](assets/assets.]2CE % - HQ/640-165355307082911.png)
I[E] | ](assets/assets.|2CR %% - HQ/640-165355307082912.png)
& (I12C-bus specification and user manual.pdf)7.173 :

I[E] | ](assets/assets.|2CR 4L - HQ/640-165355307082913.png)![El F1](assets/assets.I2CR 4 - HQ/640-
165355307082914.pnQ)

& (I12C-bus specification and user manual.pdf) %10 :
1~ AT 0 0~100KHZz - EFHARIE tr = 1us

2 ~ BRI : 100~400KHz - _EFAEETIE] tr = 0.3us
3 BB up to 3.4MHz - EFHGSETIE tr = 0.12us

FEASt - BRI Vdd 2 1.8V el - ChR BB R200pF ( BAMWINEAHBERAL00pF - ST B
200pFRIHETRE - BA1L200pFR I E )

PRERT

I[E | ](assets/assets.|2CR 4% - HQ/640-165355307083015.png)
PRIRET

I[E | ](assets/assets.|2CR 4L - HQ/640-165355307083016.png)
SR

I[E] | ](assets/assets.|2CR 4% - HQ/640-165355307083017.png)
B/\EBH (VddiEA - EHIEBFEREA )

I[E] | ](assets/assets.I2CR %% - HQ/640-165355307083018.png)

AR BFEENT  BIRBE—MRKA 18V AXXHA 33V BAMRA 33V &8RS A&/ BREEEEX
EBPE A -

KAGENSRBEMSEN RSB - TSIUERW 12C fRESRML - LHSBER)NT - SEFELSBM
A ImOHEEREBFEER (—RIEBFARIFBE04V ) - LHIEBEREKRT (RC) - EFREIEX - 75K
L=AK -

REEARRRREAIBE-ARBLUT LI 15K, 2.2K, 4.7K,
LFHIsBERZRE

I[&] F ](assets/assets.12C/2 4 - HQ/640-165355307083019.png)
12C FZ45 (=)
https://mp.weixin.qg.com/s/VZ_LS7pLvuNIm7WYS-3o0MQ

3. 12C Transfer
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Definition of timing

BERARN 12C Y - DIRZBBRZ P IEAE X ( F/S-mode)

I[E | ](assets/assets.I2CR 4L - HQ/640.png)

IR EX

tf =5 NBEETIE]

tr =5 LAY

tLOW = SR AE

tHIGH ES =8B E
tHD;DAT HHRIRIFIE

tSU;DAT HIEZEINE

tSP T N8R & 5 AN B Y B R BK BT
tBUF Esh1F LERURZENTE]

tHD;STA EERBRARISE

tSU;STA EERERHAREIINE

tSU;STO FIERA RIS E

SrEMED - SE - PFLE

note : SCL S 8¥HIEE - SDA B25The 1

note : BBIARHERSIBHE - EEHLBRHMERBSTOP - X7

o Eth MR -

I[E] | ](assets/assets.|2CR 4 - HQ/640-16536167066581.png)

*k k%

EXAKIE

I[E R](assets/assets.2Ci2 4% - HQ/640-16536167066592.png)

1 BiRANH

f SCL S HAIE - SDA MIIRTE - FRA—MRIBR T - SCL SRR/ -

EXAER -

I[&] K ](assets/assets.I2C/2 4 - HQ/640-16536167066593.png)

2 - EBIRERAEEFIESRES
EEUASRME : SCL 5B AT - SDA HE LK -

21 - SCL SN - SDA HIELS

- 2fEFZ 0, SCL 1R FHA[8] - SDA THEE -
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I[E R](assets/assets.2Ci2 4% - HQ/640-16536167066594.png)

—RBER—DFT (8bit) - MSERMITYA - SDA 1£ SCL 21RBFHIETHREIE - A olLIE SCL SEFHE
LBIE - SVWZINNZE EBIaMELERS -

1. R RERAR—DET (8bit

2 BRIEMOTHTERE)

3. MURLAUN MSB FFSLITIEH - RS HBBIL

4. WHVEILUS I B SCL IRISEMBAL - BEENBASHRS -

I[E] | ](assets/assets.|2CR 4 - HQ/640-16536167066595.png)

I[E] R ](assets/assets.]2CR £ - HQ/640-16536167066596.png)

3. ACK or NACK

BRERT—NFTLUGE - MREZEHT—TEIN - BN ACK 3tE NACK,

ACK : FEfZH 8 bit BUE - 11 bit, SCL &8F - 1R SDA 218=8BF - AREIN 1 ACK,
NACK : TE1&Hi 8 bit IMAfF - 511 bit, SCL SEB¥ - #1R SDA =8 F - WHABIN ¥ NACK,
I[E] | ](assets/assets.|2CR 4 - HQ/640-16536167066607.png)

4, write data

I[E] | ](assets/assets.|2CR 4 - HQ/640-16536167066608.png)

5. read data

I[E] | ](assets/assets.|2CR 4 - HQ/640-16536167066609.png)

6 ES1EIH

I[E] | ](assets/assets.|2CR 4% - HQ/640-165361670666010.png)

7. 12C Transfer Regulation

1. LA START 448

2. LU STOP &M445

3. BIMME—DNFTIA 7bit ALHHE + 1bit SEE1I

4. GPMELE LRRFERELER STRAT ESEHEM 7bit it 58 oI 2 & UCE

5. 8 byte(8 bits) GEESA ACK 3 E NACK

6. 7€ START {555 ®& repeated START 55/ - MIMNTNEEBCHWE LRI

7. — START G EZIRE—1 STOP 55 - @IFAE

8. 4l master O] LIAF=4 STOP 155 @ MaBEEFE—1 repeated START 55+ S —Mg &ML - B
Feaipn 5SS —NgE

8. 10-bit addressing
I[E] | ](assets/assets.|2CR 4L - HQ/640-165361670666011.png)

I[& R](assets/assets.2CR 4 - HQ/640-165361670666012.png)
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FRATANS -

I[E | ](assets/assets.|2CR %L - HQ/640-165361670666113.png)
A9-A0 =7~ 10bits Itk

9 - KRR E

I[EB R](assets/assets.]2CR % - HQ/640-165361670666114.png)
I[E | ](assets/assets.I2CR %L - HQ/640-165361670666115.png)
10 ~ #3%

12C AZFMIREFE SCL 7 SDA D& LA —1 i - BAERERKIZEIE - BPEIFRKONREFEZENINE
—iRPUTL - BANEZEBIRECE ERY - L EIERESEIRAVEE -

XEEHEINT 2B RN - SAEMT pin B - 13C WRFERMIEE - 13C ¥ MIREE SCLAISDA LR P
i - OISR, 13C FREIRYE -

12C F%4t (I0)

https://mp.weixin.qg.com/s/wXBIvM1Dc_nVKrzqBIl4stA

4. 12C Synchronization And Arbitration
RXHB="EEN 2C HZ : TR - BL - fhE
Data and ACK/NACK

EREER

FEBNDAEMIEERERNES -

REER

1. RER R BRIt - AR BUTERAI M

2. MHILAAT busy A7 -

3. EfEE RS - MREVEAEBWEIES WS -
4. EEBWEREP - MIDEBEBEREETHEFT -

ENIUEMFLEREL P IEEE - NEREEENFRGLIENHE -

Clock stretching A fhiE &

1. ITEPRERR  BARF SCL & RIFERB I RE LN - &£ SCL BRAIS ZA - BMITART »

2. NLBIRF SCL £ - SBRIENBAFHRES -

3. FHERRINBER I 2ERY - A2 IERY

4 NMERSHNFEBTSNERFEEREINF TR ARS — P EECRNTT

5. BEERES MBS FAMRBFELS LN - EUENNEREARSZREHANMDITEREHEN -
6. £ Hs RIUT - IEFINEREEF T AIIER
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12C ERBIOKRZEFEZNHEL SCL - RMERAREBELAZRNREE - —RBERT - WRREIEWSRZ EEPROM 5L
ZHMBERIREMS - LB - B2 MRNEZEENIER  ERIFNHSEEZVNE-—LCZEARGER/LLE
RIROEEN - IPMHECEES KA RMIE - BA ? XY - NRESEHEHN AL EEE | EREE
AR ZEBRNINEE - IBEHNRELS MASTER - XTZE 2CBERST - MKE—REZEH S LRI E |

REERZ 12C ENAZZHF clock stretching THEE - PIRL - To)AFNTH A clock stretching THEERI MBS ! PR
PU- BAEREFNREG 2R DAEITRX—R - AREMRIUTARAURERE - FIWRAK -

Synchronization And Arbitration

EZEMNBERAT - RELLEAZITR - BNHEBAECHI UL - oflDUFANTT R/ &AI8 T <1500 - B
BB LEAET REEMAT R A EH =P AR EEE -

BREOREAR DA NULN T RERRL EAZEMNESHTREREIE - ZEMIA 7 PR - BRRRXT
PR - MBFTHENFR - ZHE 12C DL LAOfPE -

12C R ERPE D PER D © SCL ZRIED A SDA rVfhat - XMEDIRBTLRERZR - BRIAT -

ol

SCL Synchronization

SCLEFZZHTLRLEEL ' S'MNEENAE  IREE—IMTRAREBEN - R4 EMRINEBF - HF7
ANTREKESBFN  RETERIANSHEY - ERATA'S'E2BYENRE - A2 M RENAEN
WESH  E#R& LRINZFA—NHES - XZ SCLNEDRE -

ELARBMTE
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