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4.3.1 SDR Gk

SDR 3 T AT S H#AERS, master @ A2 4 & 4-3 FIE] 4-4 FrR e
’&ﬁiﬂc
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4-5 SDR i Master fifE

RSP U ER S
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WG B E WA 28] BT3GR 6 > SllUEEPS HoAt L TR 5%

A 4 A

% B B FINACK I (e i H cacheN_wprt 24 /i {4
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v \ 4 N

B TR A

#HlcacheN_rprt4 il

Y—> iikELost

A4

WA B R s
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cacheN_rptr WA

RanmED

BEiZIRE

N
HER
Y NACK
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¥ N
Az NERAT 52 H A
N
B
! M mEem
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N
A4
- TER
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A N
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[ e
Y s
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[&l 4-6 SDR i Master F}FF
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_ 9 () n_clk
- Rioes || 1 I m [l 1 i
B B =] sc1
- B [ state[31:0] EE S_START 5_ADDRESS 5+ S_READ s+ S_READ 5% S_READ s+ 5_WAIT_SrP £
_ B ir e
M =) grp_irg flag 107:0] 0137 r =

4.3.3 Fhasibik 4y Ed

RO THEAT A MM/ BCRS, master @ RGLFE a1 & 4-7 & 4-8 Fr
Z—\‘o
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B 4-7 ZhASHbUESYEE M aster FiFE
TEF TS5
[’
LGl A A S e 388 R > e 2R HoApbid FEAR S
A 4 A4
¥ E 8 FINACK I R4 B HlcacheN_wprt 24 /i {i THEBRSTA
v r
#EcacheN_rprt24 i & BRI
iHFELost
A
WO s AR dR bk N
EE =cacheN_wprt 24 {5 {E Jik
cacheN_rptr WA —
TR
Y NACK
A
MBS, 378 N
slave & K (1164bit ID N
AR
y Y R
H7ECCCltih, ENTDAAf
£, TS ELsh Ak N
Y
. bibsIEey
R DI Y—> [t
r N
w T AR 5 o Ak B o B
I R
Y s
4-8 Eh7SHlE 53 AL Master B FFE
_EI Master
- ver] @l m_clk
. B ] sda
- B =] scl
. M ] state[31:0] 5_IOLE ~ S_START 5_ADDRESS +[[SIWRITE| 5_WAIT 5+ 5 _START S_ADDRESS *[JJ]
- B B irg o
Il ) qrp_irg flag 1[7:0] I i ) i L i

4.3.4 DDR B4k

DDR #3 5 #E 75 e SDR #5230k % CCC aé K a2k 5 N\ DDR f#
=, Wi FEE SDR E#:4E, WK 4-9 fE 4-10 Fin. b B 2dm gy

ZI=AS R
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4.3Master i# i\ 2 f%

[&] 4-9 DDR E#:{E Master B FE a

B Master
B & 0 clk
B 2 sd=
B ez scl
(=] state[31:0]
L B b irg o
_H ) grp_irg flag_1(7:0]

[# 4-10 DDR E#£{E Master Bt FF[E b

I b irg o

[

[

M g

LT LU ULy

5_IDLE 5 sTART 5 anorESs +[EIWRITEY -+ s _ooR_cvn (N
[ [
0 I I I

[

[ [ state[31:0] EESERNEETE s oo ckc ¢

[

[ [ [

2] grp_irgq flag 1[7:0] 1

1

1

I g 1§

4.3.5 DDR iE#4E

DDR #3575 S SDR #%50k1% CCC & a2k 5 N\ DDR &
X, HHGWIER SDR 5#AE, WK 4-11 fios. dbib A%
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4-11 DDR % Master BR[|

[E PR

_EI Master

L & (@] m_clk || UMM s i i

L e e S [ I 1 O g 1t
Wlfeel || AR AT RnA A

: M =] state[31:0] 5_IDLE S_STRRT 5_ADDR* S[WRITE S_DDR_CH* S_DDE_FREAD 5_DDR_C+* 5_WaI*

L & B irg o M

_H =] grp_icq flag 1[7:0] 0 1 0 I 0 il
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o

4.4 Slave 1B 4RIE

4.4.1 SDR B#4E

SDR # N T EEAER, slave WU 4-12 F1 4-13 Fiows.
4-12 SDR G{E Slave HiEE

ERF o T 55
Praa ik v E > iR HoAth i FE AR S
v
HHcacheN_wprt 4 #ij i Y—b| JEEBSTA
e R HE ]
i
Hizdast Aing cacheN_wptr
WHERE
" mmi
’\f N
v N
HH IR 45 rh 45 i R
W FTE
L1 Y mimin
K A T L 27 A7 28 AN
EERIR

N ibugis

=

HlcacheN_wprt. ¥
WA A EE, T
AT 38 B9 10 A s

Y

v
MGEAT U R
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4 DiReRiR 4.4Slave i@ 40 fE

an)
o

4-13 SDR E24E Slave B FE

H Slawve
o || o[ 1L [ I U UL

e || 1 T T

¥ |2 state[31:0] | |aRT 5_IDL* § START S ADDR* S WAI* 5 START 5 ADDR+ ENWRITH EIWRITH SIWRIT® SIWRLH s ST:

fver] @ entfaster 1]

B8 %] participateDaa

Juer] @ call

M (] ibi

M (&) nyadde[7:1]

M B nsqlength[7:0]

fuer] @ nsgTransceived[7:0]
M i) grp_dirg flag_1[7:0]
B ) qrp_dirg flag 2[7:0]
B b irg o

[ == A S e Y e S« Y e B e Y e

4.4.2 SDR E#1E

SDR R F#HATiEEN, slave @R W& 4-14 F1E 4-15 Fios.
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ik 4 4Slave i@ G

an)
o

473

[#] 4-14 SDR i£#24E Slave ;R12E

ExXiyag TR %

Hias i i E > TIPS HoAtd R IR S5

v
. o
HHlcacheN_wprt 24 Fi {4 Y—»| EBRSTA

Zx

HE
cacheN_wptr

BZRE

TR
Y mmm

2

HH T i 55 P S AR R TR

il By
Al

Y—>

v
o 2 i T L A A7 2 A0
SRR

IR EE
cacheN_rptr, EFfF
SR

A 4

HHT AR 55 T AR B T

4-15 SDR iE424E Slave B E

B Slave
M % s_clk

Wigsda | |- [ ] [Tl [ M | N —

Wl | QUM T

B 2] state[31:0] ED¥ JELWEITE) S_START 5 _ADDRESS * 5 _READ + 5_READ S_READ +5 WAIT * 5 &

_ 0 b irq o I M

i (] grp_irg flag_1[7:0] 0 i 0 Gl

4.4.3 Fhsibit 4> e

B AT RN, master IBHIRFE WA 4-16. 18] 4-17 F1K] 4-18
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4 4Slave i@ G

B o

4-16 FHASKBAUESFAL Slave FIZEE

FER

Pin e i B

A 4
e cacheN_wprt 247

fH

enmeEd
e

HE

cacheN_wptr

N
v
WHE 2 5ENTDAA,
WE T HIINA R
13 11) shas h ik

v

e 25 o 25 153

oA I8 TH M 3k 2 A7
AL 5 bR iR

s EEE
cacheN_rptr, 78
G iGhEA €T

A 4
v T R 55 AR EE v B

o b R 95

SHLIEDS

& 4-17 zh7SHlt 98 Slave B FE a

B Slave
B ] = clk
B 2] sda
B 2] scl
M 2] state[31:0]
B irg o
B [z qrp_irg £lag 1[7:0]
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Y

1EFRSTA

Y

R R
A3

Y

WA R
A8 i

ot FE R 55

N ] S I ) S—

S_IDLE

S _START

S_ADDRESS * [ S.VRETE | (SIVAITE] s START

U
s _anoress [

|

1

I

4

I
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an)
o

4 4Slave i@ G

4-18 TSI ST Slave FFFFE b

— s

B Slawve

= &

M 2 =da
B 2] scl
M [z state[31:0]

&= b

M 2] grp_irg flag 1[7:0]

4.4.4 DDR 54k

DDR #X\5, 7FFELHH SDR #:ki% CCC md ¥ ks A\ DDR &
A, HIAZFEE SDR E#pfE, K 4-19 f1E 4-20, At H 258 H ik o 7w~

]
=

5_clk

SRS SIRRRES S VAT + S START S ADDRESS S WATT S*

i

irg o

[3 i ac i

4-19 DDR E#4E Slave B FE a

B 5lave

& s clk

ME]sda

ver WERNI-TNN

B (2] state[31:0]
fuer Itl irg o
B [z grp_irg flag 1[7:0]

I
| [
T AR AR
5 IDLE 5_START 5_ADDE* S WRITE 5_DOE_cy+ [N
[
0 L

4-20 DDR 514 Slave B FFE b

8 Slave

B B s_clk

B ] sda

B0 ] scl

B (=] state[31.0]
B b irg o

B0 (=] grp_irg flag_1[7:0]

4.4.5 DDR iE#/E

DDR #i3E, 7 HH SDR # 2 k1% CCC fd ¥ a4k A\ DDR &
®, HiAFEE SDR E#/E, WK 4-21 Fin. Mkt R ed@if s =

IPUG524-1.0

K.
-EI Slawve
B % s clk
B [ sda
B (=] scl

SRS v - - S 0R 0 (S S DT 0+ S VAT*

N

g I

4-21 DDR iE#4E Slave B FFE

5] state[31:0]
=

B bicg o

B0 (2] grp_irg flag 1[7:0]

LR Rr Ry
S S 11 O S p 1
N g 1 0

S_START 5_ADR* S_WRITE §_DDR_CM* S_DDR_READ S_DOR_C* 5_WAL*

S_IOLE

J

1

0

0 : i
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4 Yraedid 4.5 thilrbrif

an)
o

4.5 FPHETARIR

AP RS2 B SRR, SO A IRQER, FI A
REAARLRIARIRAL, 55 FIF P R AE T RS SA

KT B FREMME LiEZ% (mipi_I3C_specification).
4.5.1 DONE #xiR

SDR st F 4R A e B bR IR . R Master 2 B3 1F,
4.5.2 NACK #5iH

SDR 34 T #4.4 NACK F{EthlifziR. R4 Master 2 CEiZ $ 1+
4.5.3 STA %5iR

SDR #5: T start condition A+ WiFriR. Master #1 Slave 32U 31%
H

4.5.4 SR ¥7iR

SDR #z{ T Re-startcondition Z4--F i#riH. Master Fll Slave 3£k
P Z =

4.5.5 STO ¥xiR

SDR 5T stop condition FHA}: 1 l¥rkril. Master #1 Slave 224 #i%
FE,

4.5.6 DA ¥5iH

ity AR, WRB SIS Wb, R Slave 2k
125 2

4.5.7 LOST #5iR

MR R AT, PR AR AR . Master A1 Slave 2 E|
. S5 R TE R 2 B R AU i 2 rh b B A .

4.5.8 DDR_DONE #5ri2

DDR AT, Hdlafehmoc liFMFhiibrt. HA Master &k 4Ei%H
(G

IPUG524-1.0 18(43)




Wik 4.6 75177 it

(=

43

an)
o

4.5.9 DDR_SR #5if
DDR #z{ T restart condition 4 F Wrkrdi. Master 1 Slave 22>k 3|
G,
4.5.10 DDR_EXIT #xiR

DDR # T exit condition FH {4+ Witrd . Master Fil Slave ¥4 2)7%
H

4.6 FiFraiRet

A GAZANG G AT A2 ] 25 A7 T BV AE A — kb s ra), fayde 7 0
R T bk, R A A AR A S A o FC B AN F A Bk,

4'22 Fﬁ}j_‘—\‘o
4-22 SR S E
Read Cache Space Write Cache Space Control Register Space
Start:12'h000 Start:12'h400 Start:12'h800
End:12'h3FF End:12'h7FF End:12'hFFF

Address Line Space

5E S ) %47 8% 3 01k control_base_prt = 0x800.
F P35 Bl tn i 4-23 AR fras i a0k T .
B 4-23 IP O EHERE

|13C Phy

]

Read Cache Space | Write Cache Space Control Register Space

Cache
read >
pointe
ache
K write
ointer

Address Line Space

User read/write

PR B A7 A B M bk 73 S — M AR 4-1 P

IPUG524-1.0 19(43)




4 Dife ik 4.6 i A7 an oy
T+ 4-1 ¥ FFEHRA R Mt
HHR e | Dhge
Basic control register 1 0x00 | — 5 HEmbism 277
Basic control register 2 0x01 | 5 ALt 2747 4%
Call control register 0x02 | WY 25 47 2%
Hang up control register 0x03 | H:Wrizh 7747 4%
Pre-scale register 0x04 | T A Zr 1745
SDR Message Length register 0x05 | SDR j{ EKE A 74
DDR Message Length register 0x06 | DDR ¥§ B K748
Slave Static Address 0x07 | Slave FasHitk
Byte transferred 0x08 | Fiifkhmitdids
Word transferred 0x09 | P&t 4%
SDR Call Address Ox0a | SDR IEnY itk
DDR Call Address 0xOb | DDR Mgny it
cache_wptrL 0x10 | BLMIREHIRAI 5
cache_wptrH Ox11 | SR mhLEs
cache_rptrL 0x12 | BSRGrPFREHIRA 7
cache_rptrH 0x13 | gt REt i 7
Cache pointer reset register 0x18 | LZih ekt A Z 474
State register 0x20 | IREFF
Interrupt flag register 1 0x30 | — 5 MR IN T a
Interrupt flag register 2 0x31 | 5 libniR 27 /i as
4.6.1 —SEMITHIFFR
A% ik 0x00
7 6 5 4 3 2 1 0
2 Res. Res. Res. Res. Res. enSEvent | IgcyMode | enMaster
ERE] Res. Res. Res. Res. Res. rw rw rw

IPUG524-1.0

Bit 0: enable master
Write 1 to enable master
Write O to enable slave
Can only be written at IDLE state

Read return current setting

20(43)




4 ThRgHI

&

4.6 75177 it

Bit 1: legacy mode
Write 1 to enter legacy mode (only when enMaster = 1)
Write O to enable I3C mode
Can only be written at IDLE state

Read return current setting

Bit 2: enable slave event
Write 1 to enable acknowledge slave IBl(only when enMaster = 1)
Write 0 to disable acknowledge slave IBI(only when enMaster = 1)
Can only be written at IDLE state

Read return current setting

IPUG524-1.0 21(43)




4 ThRgHI

&

4.6 75177 it

4.6.2 —SRMITHIFFS

Tz itk 0x01

6

5

1

0

Res.

Res.

Res.

Res.

Res.

Res.

autoApplyDaa

participateDaa

Res.

Res.

Res.

Res.

Res.

Res.

rw

rw

IPUG524-1.0

Bit O: participate Dynamic Address Assignment

Bit 1: automatically apply dynamic address

Write 1 to enable Slave participate Dynamic Address Assignment

Write 0 to disable Slave participate Dynamic Address Assignment

Can only be written at IDLE state

Read return current setting

Will be cleared by the hardware after ENTDAA

Write 1 to automatically apply dynamic address

Write 0 to manually apply dynamic address

Can only be written at IDLE state

Read return current setting

22(43)




4 ThRgHI

&

4.6 TFATARHLE

4.6.3 E{ZHIF F&S
Iz Hihlk: 0x02

7 6 5 4 3 2 1 0
A2 TR Res. Res. Res. Res. Res. abortRead ibi call
nE5 Res. Res. Res. Res. Res. wr wr wr

Bit 0: master call

Write 1 to start a transfer

Write O ignore

Can only be written at IDLE state

Read return current setting

Can only operate when enMaster =1

Will be cleared by the hardware after call

Bit 1: slave start in-band-Interrupt

Write 1 to start a transfer

Write O ignore

Can only be written at IDLE state

Read return current setting

Can only operate when enMaster =0

Will be cleared by the hardware after ibi

Bit 3: abort a read operation

IPUG524-1.0

Write 1 to abort a read operation

Write O ignore

Can be written at any state, but only take effect in read operation

Read return current setting

Will be cleared by the hardware after abort

23(43)




4 DiReRiR 4.6 A7 A LR
4.6.4 EWIEHIF FES
A HLbE: 0x03
7 6 5 4 3 2 1 0

A2 TR Res. Res. Res. Res. Res. sr\WhenAbort | srWhenDone | srWWhenNack

nE Res. Res. Res. Res. Res. rw rw rw

Bit 0: srWhenNack
Write 1 to force master re-start when encounter a NACK
Write 0 to force master stop when encounter a NACK
Can be written at any state, only work with master

Read return current setting

Bit 1: srWhenDone

In SDR mode
Write 1 to force master re-start when data transfer over
Write 0 to force master stop when data transfer over

In DDR mode
Write 1 to force master re-start when data transfer over
Write O to force master exit DDR when data transfer over
Can be written at any state, only work with master

Read return current setting

Bit 2: srWhenAbort
In SDR MODE
Write 1 to force master re-start when abort a read
Write 0 to force master stop when abort a read
In DDR MODE
Write 1 to force master re-start when abort a read
Write O to force master exit DDR when abort a read

Can be written at any state, only work with master

IPUG524-1.0 24(43)




4 Dhaefhid 4.6 AT WL
Read return current setting
4.6.5 M NFF
Azt hE: 0x04
7 6 5 4 3 2 1 0
2R Res. Res. Res. prescale
(5] Res. |Res. |Res. rw

Bit 4-0: prescale

Writing the prescale number to this register will take effect

immediately when enMaster =1.

SCL_clock cycle/2 = prescale + 1

So the actual SCL frequency depends on your system clock and prescale.

Can only be written at IDLE state

Read return current setting

4.6.6 SDR jHERKEFFF
fRFe Lk 0x05

7 6 5 4 3 2 1 0
RS Msg length
oG] w

Bit 7-0: SDR mode byte try to transfer
Write the number before call
Read return current setting
Can be written at any state

Do not write in the middle of a transfer

IPUG524-1.0
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4 ThRgH

5

4.6 75177 it

4.6.7 DDR H R KEZFH

IPUG524-1.0

A HLbE: 0x06

7 6 5 4 3 2 0
A TR DDR length
w5 rw
Bit 7-0: DDR mode word try to transfer
Write the number before DDR transfer
Read return current setting
Can be written at any state
Do not write in the middle of a DDR transfer
Must be greater than 0 when perform a DDR read
26(43)




4 Dhaefhid 4.6 AT WL
4.6.8 Slave Fp7sititit
sk 0x07
7 6 5 4 3 2 1 0
R Slave address Res.
IS Res.

Bit 7:1: Slave Static Address

Write new address will take effect immediately
If automatically apply Dynamic Address, this register will change

by hardware. If manually apply Dynamic Address, you should write

new address to this register.
Can only be written at IDLE state

Read return current setting

4.6.9 F5EHITHES
s HibE: 0x08

7 6 5 4 3 2 1 0
B Byte transferred
oG] r

Bit 7-0: Byte transferred
Write ignore
Read return current value of transferred bytes after a SDR write or read

Can be read at any state

IPUG524-1.0 27(43)




4 Dhfiefiidk 4.6 FFAT AW
4.6.10 PRI AR
s Huhk: 0x09
7 6 5 4 3 2 1 0
KR Word transferred
o] r

Bit 7-0: Word transferred
Write ignore
Read return current value of transferred words after a DDR write or read

Can be read at any state

IPUG524-1.0 28(43)




4 DiReRiR 4.6 A7 A LR
4.6.11 SDR FERY Bb 1k
w2tk 0x0a
7 6 5 4 3 2 1 0
AR SDR Call Address RnW

®E

Bit 7-1: SDR Call Address
Write ignore

Read return current value of master calling address or slave ibi
address in SDR mode.

Bit O : SDR read/write bit

Write ignore

Read return current value of master calling or slave ibi operation in
SDR mode.

4.6.12 DDR FEM b4t
fFe ik 0x0b

7 6 5 4 3 2 1 0
A2 TR DDR Call Address
oG] r

Bit 7-1: DDR Call Address
Write ignore

Read return current value of master calling address in DDR mode.

IPUG524-1.0 29(43)




4 ThaeHi 4.6 75177 it

&

4.6.13 5 HgsHEALER Y
Iz Hhl: 0x10

7 6 5 4 3 2 1 0

B cache_wptrL

o] r

Bit 7-0: cache write pointer low
Write ignore
Read return current value of the low 8 bits of the cache write pointer

Can be read at any state

IPUG524-1.0 30(43)




4 ThRgHI

[

4.6 75177 it

4.6.14 SRS SIS

T Hhk: 0x11

7 6 5 4 3 2 1 0
2R Res. Res. Res. Res. cache_wptrH
jEeE] Res. Res. Res. Res. r

Bit 3-0: cache write pointer high

Write ignore

Read return current value of the high 4 bits of the cache write

pointer

Can be read at any state

4.6.15 EE HPIREHRALEB 5

s HubE: 0x12

7 6 5 4 3

cache_rptrL

r

Bit 7-0: cache read pointer low

Write ignore

Read return current value of the low 8 bits of the cache read pointer

Can be read at any state

4.6.16 IEZE RS SAIEB S

A HLHE: 0x13

7 6 5 4 3

2 1 0

Res. Res. Res. Res.

cache_rptrH

Res. Res. Res. Res.

r

IPUG524-1.0

31(43)




4 ThaeHi 4.6 75177 it

&

Bit 3-0: cache read pointer high
Write ignore

Read return current value of the high 4 bits of the cache read
pointer

Can be read at any state

4.6.17 EHIESENT R
A HLbE: 0x18

7 6 5 4 3 2 1 0
ZFR Res. Res. Res. Res. Res. Res. cacheN_rprt_rst | cacheN_wprt_rst
(B Res. |Res. |Res. |Res. |Res. |Res. w w

Bit 0: cache N write pointer reset
Write 1 ignore
Write 0 to reset the pointer of the cache N writer
Can only be written at IDLE state
Read return O
Bit 1: cache N read pointer reset
Write 1 ignore
Write O to reset the pointer of the cache N reader
Can only be written at IDLE state

Read return 0

4.6.18 RESFF=%
fmFs L 0x20

7 6 5 4 3 2 1 0
A TR Res. Res. Res. state
m5 Res. Res. Res. r

Bit 4-0: current state
Write ignore

Read return current state

IPUG524-1.0 32(43)




4 Tfedtig 4.6 T A7 AL
4.6.19 —SHERRA T T
Azt hk: 0x30
7 6 5 4 3 2 1 0
R Res. lost da sto sr sta nack done
(5] Res. wr wr wr wr wr wr wr

Bit 0: DONE flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

Bit 1: NACK flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

Bit 2: START flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

Bit 3: RE-START flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

Bit 4: STOP flag

IPUG524-1.0

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag
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4 ThRgHI

&

4.6 75177 it

Bit 5: DYNAMIC_ADDRESS_ASSIGNED flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

Bit 6: LOST flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

4.6.20 —SH RN S 5%
fFs HibE: 0x31

7

6 5 4 3

2

0

R Res.

Res. Res. Res. Res.

DDR_EXIT

DDR_SR

DDR_DONE

BE Res.

Res. Res. Res. Res.

rw

rw

Bit 0: DDR_DONE flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

Bit 1: DDR_SR flag

Write 1 ignore
Write 0 to clear the flag
Can be written at any state

Read return current flag

Bit 2: DDR_EXIT flag

IPUG524-1.0

Write 1 ignore

34(43)




4 Thaefiid 4.6 75177 it

an)
o

Write 0 to clear the flag
Can be written at any state

Read return current flag

IPUG524-1.0 35(43)




5458, ORI E 5.1 &5

5 &Fif. EOMEE

4

5.1 ffi&5#4

I3C DDR eXtension IP LMK REXT RTL #E47 %14, ik 5-1 B
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5458, ORI E 5.1 &

[ 5-1 LEAHEE]
. . |
[a) a)
< IRQ
l
SRAM
BUS
Address Decoder Instruction Decoder Interrup Controller
Clock Domain Crossing Sync.
Control Register
SDA
Master Control Logic SCL generator “—>
) SCL
Slave Control Logic Block Ram Cache —>
SDR protocol FSM DDR protocol FSM
StaIrDt Condition DDR Exit
etector
Detector
Stop Condition DDR Re-start
Detector Detector
I3C SDR Core I3C DDR Core
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545K, HOMEE

5.2 N

5.2 #0

5.2.1 {E[F]

I3C DDR eXtension HE B 1K 5-2 ffi7x.

5-2 I3C DDR eXtension ¥E[&

[T YT

0 R O

Oscl_i
MOsda_i
COaddr_i[11:0]
wre_i
Odatal_i[7:0]

OdataP_i[7:0]
OsysClk_
Oce i
OlocRst_i

Crstn_i

l3cPhy

scl_oO—
scl_oenC—
sda_ol—
sda_oen—
sdaPull_oO—
sdaPull_oenC—
datal o[7.0]O0—
dataP_o[7:0]O—

irg_oO—

5.2.2 FEOVRRA

I3C DDR eXtension % H #4014 5-1 fros.

%% 5-1 I3C DDR eXtension #FEOi%AA

e 77 1A] (A D

scl_i Input 1

scl_o Output 1 1I3C /228 =7 SDA

scl_oen Output 1

sda_i Input 1

sda_o Output 1 I3C 2k =2 SCL

sda_oen Output 1

sdaPull_o Output 1 Sda - Hifi

sdaPull_oen | Output 1 Sda -4 =y BH A%

addr i Input [11:0] Motk

wre_i Input 1 L5

dataN_i Input [7:0] CacheN i

dataN_o Output [7:0] cacheN %4
IPUG524-1.0
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545K, HOMEE 5240

B Ji 1Al P %E hire

dataP_i Input [7:0] CacheP FE4 A

dataP_o Output [7:0] cacheP ##z%iH

irq_o Output 1 TS S

sysCIk_i Input 1 R

ce_i Input 1 N e

locRst_i Input 1 [F0 B AL, A AL

rstn_i Input 1 s RS, IKHA R
5.2.3 AJECESH

ATMSHIECE VL Power-On 241, HTIXEESHE RTL 46 1S
¥, K HBAE FPGA B X S H 4 &G 8. EA R IX S5
W4E8N 0, A RBEEIZ 4T i il I 5 06 N ) 27 A7 28 A e OB A G T B .

!
X RFHAT R EAIN, BE w7 A B2 R EH X B Power-On 24L& 1I1E
AT E S AR 5-2 Fios.

R52AEESH

ZH Thig

INI_enMaster ZSHRE RFEE R &AM, B enMaster [¥]1E

INI_participateDaa | %Sk E RS HE G &GS 5355, B participateDaa
YA

ZSHPE R R E B G AT ANPGRS AR, B
autoApplyDaa HIH]1E

INI_autoApplyDaa

INI_srWhenNack SRR E RS E B G185 NACK 474, Bl stWhenNack HI#I4E

INI_srWhenDone SR E RS E BR8] Done K474, B s'whenDone [H¥){H

INI_srWhenAbort ZSHE R A EE FiBF] Abort I 1T, B s'WhenAbort [4{E

INI_enSEvent SR E RAEE G R EWN slave 1BI, Bl enSEvent [FI4{E
INI_plsNumber EUSHRE RFEE G SCL 70 4ifE, Bl plsNumber FI#I{H

INI_myAddress

B HORE RGE S AL, B myAddress FIRIE

IPUG524-1.0
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6 i 12 AC B AT 6.1 4% 13C DDR eXtension

62&%@3?%!135#

6.1 4w I3C DDR eXtension

1. @3 —1 FPGARTL L, WK 6-1 i~
[E 6-1 FPGA RTL T2 A EE

GO¥IN FPGA Designer 10O x|
File Edit Project Tools Window Help

[DoHGE|ler a0 #llcé&

Desigzn [

©- ) I3C_DDE_demo — [E:%GHProjhT3C_DDR_demo'I3w
" [@] st1B-LvaLa1a4c8/15

_Desien | Process |

Output T X

Project closed: E:\GWProj\write\write.gprj
Cpen project: E:\GWProj\I3C DDE_demo\I3C_ DDR demo.gprj

Output I Error I Warning I Info I

I | #

2. #THF IP Core Generator, #7HF I3C DDR eXtension it & 5t1f, 0
6-2. K 6-3 i,

IPUG524-1.0 40(43)




6 i 12 AC B AT 6.1 4% 13C DDR eXtension

& 6-2 8 13C DDR eXtension

GOYIN FPGA Designer — [IP Core Gemerator]

% File Edit FProject Tools HMindom Help
IS S Bles)
x
e 7% e beviee | Gnurumaiscys ||
B T3C_ODR_demo - [E: \6HProjt- = Lormmr ||

s
MW1R-LYILA1 44C8/15 Hame
S e I3C DDR eXtension

CoRDIC

o [ K

Complex Mal tiplibr

R Information
v
FFT Type: 13C DDR eXtension

Vendor:  GOWIN Semiconductor
Ssummary:

Gowin IPCore MIPI I3C Controller IP is compliant with the latest I3C specification and delive
and y for of multiple sensors into mobile, automotive al
system-on-chips (SoCs). The support for in-band interrupts within the 2-wire interface pr
IP Custemization _21%l|g board design and reducing power and cost. The
E% us connects the IP to the rest of the SoC while the t

d internal cache FIFO, offering easy IP integration. Tt
i SDR.

I3C DDR eXtension

Target Device: GHIN-LVALAL44CE/TS

Create Tn:  [E:\GtProj\T3C_IDR_demchsre\i3e_har
Modile Nane: [T3030R File Nane: [13ebar (224 i ety it
s ||

Design [ Fro

Power on Role
Qutewt | e ool lrhm on Role: O Master  Slave
Exoject cl¢
e
Open projer 8 selom [ Poyer on value of muster
=l
L 2]nd Aetion of nack: @ step  restart
e
haing Action of dome: 0 stop [ remstart
o [ | T -
utpat. [ Err ccapun E st rester
= R Aetion of abort @ stop  restart
—lemcn R g Action Yhen IBL: @ nack C ack
e i ng SCL prescale mumber 3
et ey .
B o el off o
—aan s o
Aetion in ENTDAR:  participate @ sit out

Apply Dymemic Address:  Auto % Manual

Static Address: [08 (037D, except 3E SE GE 76 Th TC)

[ Ceneration Confi

[V Dizsble 1/0 Insertion

st R Cencel Help

IPUG524-1.0 41(43)




6 % ik e B AN ST

6.1 %mi¥ 13C DDR eXtension

& 6-3 I3C DDR eXtension Bt E R HE

I3C DDR eXtension

sd_i

sda_i
addr_i[11:0]
wre_i
dataM_i[7:0]
dataP_i[7:0]
sywClk_i
ce_i

locRst_i

IR IR IR R AR A

rsfn_i

=cl_o

scl_oen

=da_o

sda_oen

sda_Pull_o

=daPull_oen

dataN_o[7:0]

dataP _o[7:0]

irg_o

vE b ey by

&l

File

Target Dewice: GWIN-LVILO144CR/IS

Create In: IE:\G'l\'Proj\ISC_DDR_demo\src\iSC_hdr |
Module Hame: |I3C_H]JR File Hame: |i3c_hdr |¥ #dd to Current Project
Options I

—Fower on Role

Fower om Role: © Master & Slawe

—FPower on walue of master
Action of nack: stop  re-start
Action of dome: 1% stop " re-start
Action of short: f® stop (" re-start
Action fhen IEI: @ nack (" ack

SCL prescale number: |0 -

—FPower on walue of slave
Action in ENTDAA: ¢ participate * =it out

hpply Dymamic Address: © Auto 0% Manual

Static Address: IUS [@3-TD, except 3E SE BE T8 Th TC)

—Feneration Config

|¥ Disable If0 Insertion

14 I Cancel

Help

IPUG524-1.0

I 75 KA B F 2405 Sy “OK” BRI Apk, & 6-4 Bk

42(43)




6 SR T EA S 6.2IP Core Generator 2 il 0

6-4 £ % I3C DDR eXtension

~ IP Customization 21|
I3C DDR eXtension 5T
File
Target Device: GRLH-LVILA144C6/IS
Create In [E: WGP 0] \T3C_ITE_demo'iar hifie_hdr
MWodule Name: [T3C_MDR File Fame: |i3c_hdr ¥ Add to Current Project
Options |

[ Fower on Rele

—s ol 20 - Power on Rele! [ Master (¥ Slave
e b el oen = —EBowar an walus of mazter
= zoar_{i1:0] a0 lw I3C_HDE 21X
- A
et wtaom |+ i Generating. ..
—{ szan_r7]
sda_Pull_o [~
s » R ]
daPull_oen [~
—w{zjzon 1 - A Cancel
70]
—{ee el e L
— ocRst 1 9aiaF_off 0] ==
—Fower on value of slave
—{ oo
Action in ENTDAA: € participate  sit out

Apply Dymamic Address: € Auto (% Manual

Static Address: |08 (03-TD, except 3E SE BE 76 TA TC)

— Generation Config

¥ Disable I/0 Insertion

JEVIEY|

i3 | Cancel Help

4. FEWIR) RS ZRAE R 1P st TAERY, Sy “OK” ¥ 21T T
o

6.2 IP Core Generator 4 3£k
6.2.1 45

PLRTL LHREH sre NARH %, TR IP Core Generator 2F i i 42 %
R IEAER, b 6-5 B

6-5 IP Core Generator &4 fR3C#E

\——1i3¢_hdr IP Core Generaturiﬁﬁﬁﬁé
i3¢c_hdr. ipe—————— IPBL B 24
i3¢_hdr. log—m——— aﬁﬁl_;fl':' U
i3¢_hdr, v————- I13C IPINEE

i3¢c_hdr. vo—————————— 13C 1PN B hEREGS R
Y ———temp eETB=

IPUG524-1.0 43(43)




GOWINSE

HEREB TR RX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 适用产品
	1.3 相关文档
	1.4 术语、缩略语
	1.5 技术支持与反馈

	2 概述
	2.1 I3C DDR eXtension IP介绍

	3 特征与性能
	3.1 主要特征
	3.2 资源利用
	3.3 时钟频率

	4 功能描述
	4.1  操作模式
	4.2 时序
	4.2.1 写数据
	4.2.2 读时序

	4.3 Master通讯编程
	4.3.1 SDR写操作
	4.3.2 SDR读操作
	4.3.3 动态地址分配
	4.3.4 DDR写操作
	4.3.5 DDR读操作

	4.4 Slave通讯编程
	4.4.1 SDR写操作
	4.4.2 SDR读操作
	4.4.3 动态地址分配
	4.4.4 DDR写操作
	4.4.5 DDR读操作

	4.5 中断标识
	4.5.1 DONE标识
	4.5.2 NACK标识
	4.5.3 STA标识
	4.5.4 SR标识
	4.5.5 STO标识
	4.5.6 DA标识
	4.5.7 LOST标识
	4.5.8 DDR_DONE标识
	4.5.9 DDR_SR标识
	4.5.10 DDR_EXIT标识

	4.6 寄存器映射
	4.6.1 一号基础控制寄存器
	4.6.2 二号基础控制寄存器
	4.6.3 呼叫控制寄存器
	4.6.4 挂断控制寄存器
	4.6.5 预分频寄存器
	4.6.6 SDR消息长度寄存器
	4.6.7 DDR消息长度寄存器
	4.6.8 Slave静态地址
	4.6.9 字节传输计数器
	4.6.10 字传输计数器
	4.6.11 SDR呼叫地址
	4.6.12 DDR呼叫地址
	4.6.13 写缓冲指针低位部分
	4.6.14 写缓冲指针高位部分
	4.6.15 读缓冲指针低位部分
	4.6.16 读缓冲指针高位部分
	4.6.17 缓冲指针复位寄存器
	4.6.18 状态寄存器
	4.6.19 一号中断标识寄存器
	4.6.20 二号中断标识寄存器


	5 结构、接口和配置
	5.1 微结构
	5.2 接口
	5.2.1 框图
	5.2.2 接口说明
	5.2.3 可配置参数


	6 编译配置和文件
	6.1 编译I3C DDR eXtension
	6.2 IP Core Generator生成文件
	6.2.1 文件结构



