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2 it

Arora V 28 E % MIPI D-PHY RX. MIPI D-PHY TXU, SCRFbRi#fE

{MIPI Alliance Standard for D-PHY Specification), k4 1.2, % D-PHY
& T AT B840 (Display Serial Interface, DSI) FlH 474545 k2 0
(Camera Serial Interface, CSI-2),

Varll |
FE!

MHEAEz 138KI75K #3412 FF MIPI D-PHY RX, 15K/25K/60K 25152 #F MIPI D-PHY
RX J MIPI D-PHY TX.

MIPI D-PHY 34540 R

Y HbrvE (MIPI Alliance Standard for D-PHY Specification), fii4<
1.2,

15K/25K/60K #3132 FF RX/TX Combo-PHY, A Al ii¥s 75 R E N
RX 5 TX.

SO (HS, High-speed) i, HUlIE S % i % 2.5
Gbps, .43 HF 10 Gbps (4 BREMRIEIE), Fth i SCHRFmE 20
Gbps (8 HAHIEIED.

% 3CFF 2 2 MIPI D-PHY, &4 RZ 4 AR EEMN N PHEiE.

SCRERAMIKIIFE(LP, Low-power)#fERET, HdE&HiE 24 10
Mbps.

YR [E A, @ A AL ST (Word Alignment) AT 8] 75 5%
(Lane Alignment).

MIPI D-PHY RX ¥ #F 1:8 #ix5 1:16 #ix.,

MIPI D-PHY TX 3(#F 8:1 05 16:1 1%,

% H MIPI DSI #iT MIPI CSI-2 8% 2 .

fifit% MIPI D-PHY % H i) MIPI Bank.
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2 ik 2.2 DhRedhik

2.2 ThEEHEIAR

2.2.1 MIPI D-PHY RX

MIPI D-PHY RX 4,4 HS/LP 10, 1:8/1:16 Gearbox ;& Aligner —
Gy, dEMnE WK 2-1 B
2_

IlH

1 MIPI D-PHY RX &R EE
D-PHY RX
< < Clock Lane
§ _ Data Lane0Q |
$||2| |.DataLanel,
8| |0 |a| [REEENEL DPHY TX
S of |4 _ Data Lane2 _|
Sl B - >
< S| [T| | Datalane3
@
HS/LP 1I/O

SCHE ODT s i, SCFF LP TX/RX, HS RX ghs 4.
1:8/1:16 Gearbox

S FF 8 bits 5 16 bits iz T, JRIEE AL AT Ll S 4
HS_8BIT_MODE il &, IP #3:m[ilit “MIPI D-PHY Mode” %1%+ .

Aligner

¥ Word align #l Lane align, #iEid MIPI_DPHY_RX i [
WALIGN_BY #1 LALIGN_EN Bt % & 75 ffifi. 3+ Word align 1 key ] L
M P HE X (ALIGN_BYTE), HIZHF 2 bytes A1 3 bytes i, @it
MIPI_DPHY RX 1 ONE_BYTEOQ MATCH it &.
Note!
MIPI_DPHY_RX 3 14441 2% 3 MIPI D-PHY Jii& >3.1.1 #1044, 5 4.2 MIPI D-
PHY RX IP > 4.2.1 #1444,
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2 Wik

2.2 hREHAR

2.2.2 MIPI D-PHY TX

MIPI D-PHY TX F 24 % HS/LP 10, 8:1/16:1 Gearbox #i47, #4547~
= EWE 2-1 s,
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2-2 MIPI D-PHY TX &#~EE

D-PHY TX
< Clock Lane
§ <DPata Lane0
@ o) o
&l JData Lanel
o < £
S _ Data Lane2
©o| | < >
| [T __Data Lane3
— -t L
3
HS/LP I/O

D-PHY RX

I LP TXIRX, HS TX 3 ) #e.

8:1/16:1 Gearbox

Y FF 8 bits Bi# 16 bits Az FE AR, AILLET HS_8BIT_MODE it &

Note!

MIPI_DPHY_TX #ii I/ 44iE 2% 3. MIPI D-PHY Ji15 > 3.1.1 A4,
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3 MIPI D-PHY J5if 3.1 MIPI D-PHY

3 MIPI D-PHY [EiE&

3.1 MIPI D-PHY

3.1.1 iIs AN
%= 3-1 MIPI D-PHY # O3

ity 1 1’0 i
MIPI INTERFACE Signals

CK N inout CK Lane Complement Input

CK P inout CK Lane True Input

D<0~3>_N inout Data Lane <0~3> Complement Input
D<0~3>_P inout Data Lane <0~3> True Input

RESET Signals

RESET input Reset signal: 1'b1: reset all;
RX_DRST_N input RX digital reset, active low
TX DRST_N input TX digital reset, active low
HSRX Power On Control:
PWRON_RX input ® 1'b1: HSRX on

® 1'b0: HSRX off to standby in low power state
HSTX Power On Control:

PWRON_TX input ® 1'b1:HSTX on

® 1'b0: HSTX off to standby in low power state
HSRX_STOP input HSRX Clock Stop Signal for synchronization
WALIGN_DVLD input word aligner input data valid from the fabric
CLOCK Signals
CKO input HSTX: ck0

UG296-1.1.1 6(38)




3 MIPI D-PHY J5if

3.1 MIPI D-PHY

it 1 110 ik
CK90 input HSTX: ck90
CK180 input HSTX: ck180
CK270 input HSTX: ck270
RX _CLK O output | HSRX output 1X clock, max 93.75MHz@1.5Gbps
TX CLK_ O output | HSTX output 1X clock, max 93.75MHz@1.5Gbps
RX_CLK_1X input 1X clock from fabric, max 93.75MHz@1.5Gbps
TX_CLK_1X input 1X clock from fabric, max 93.75MHz@1.5Gbps
HSRX Signals

data lane0 HS data output to fabric
DOLN_HSRXD output | 1:8 Mode: Data Width=8

1:16Mode: Data Width=16

data lane1 HS data output to fabric
D1LN_HSRXD output | 1:8 Mode: Data Width=8

1:16Mode: Data Width=16

data lane2 HS data output to fabric
D2LN_HSRXD output | 1:8 Mode: Data Width=8

1:16Mode: Data Width=16

data lane3 HS data output to fabric
D3LN_HSRXD output | 1:8 Mode: Data Width=8

1:16Mode: Data Width=16
DOLN_HSRXD_VLD output | data lane0 HS data output valid to fabric
D1LN_HSRXD_VLD output | data lane1 HS data output valid to fabric
D2LN_HSRXD_VLD output | data lane2 HS data output valid to fabric
D3LN_HSRXD_VLD output | data lane3 HS data output valid to fabric
HSRX_EN_CK input CK Lane: 1'b1 HSRX enabled

Data Lane0:
HSRX_EN_DO input ® 1'b1: HSRX enabled

® 1'b0: HSRX disabled

Data Lane1:
HSRX_EN_D1 input ® 1'b1: HSRX enabled

® 1'b0: HSRX disabled

Data Lane2:
HSRX_EN_D2 input ® 1'b1: HSRX enabled

® 1'b0: HSRX disabled
HSRX_EN_D3 input Data Lane3:

UG296-1.1.1 7(38)




3 MIPI D-PHY J5if

3.1 MIPI D-PHY

I/0

Eiiipay

® 1'b1: HSRX enabled
® 1'b0: HSRX disabled

HSRX_ODTEN_CK

input

CK HSRX ODT enabled:
® 1'b1 ODT enabled
® 1'b0 ODT disabled

HSRX_ODTEN_DO

input

Data Lane0 HSRX ODT enabled:
® 1'b1 ODT enabled
® 1'b0 ODT disabled

HSRX_ODTEN_D1

input

Data Lane1 HSRX ODT enabled:
® 1'b1 ODT enabled
® 1'b0 ODT disabled

HSRX_ODTEN_D2

input

Data Lane2 HSRX ODT enabled:
® 1'b1 ODT enabled
® 1'b0 ODT disabled

HSRX_ODTEN_D3

input

Data Lane3 HSRX ODT enabled:
® 1'b1 ODT enabled
® 1'b0 ODT disabled

DOLN_HSRX_DREN

input

Data Lane0 HSRX driver enabled:

® 1'b1 driver enabled
® 1'b0 driver disabled

D1LN_HSRX_DREN

input

Data Lane1 HSRX driver enabled:

® 1'b1 driver enabled
® 1'b0 driver disabled

D2LN_HSRX_DREN

input

Data Lane2 HSRX driver enabled:

® 1'b1 driver enabled
® 1'b0 driver disabled

D3LN_HSRX_DREN

input

Data Lane3 HSRX driver enabled
® 1'b1 driver enabled
® 1'b0 driver disabled

HSRX_DLYDIR_LANEO

input

Data Lane0: Direction for HSRX Deskew Delay Control: 0

Count Up; 1 Count Down;

HSRX_DLYDIR_LANE1

input

Data Lane1: Direction for HSRX Deskew Delay Contr

Data LaneO: Direction for HSRX Deskew

HSRX_DLYDIR_LANE2

input

Data Lane2: Direction for HSRX Deskew Delay Control: 0

Count Up; 1 Count Down;

HSRX_DLYDIR_LANE3

input

Data Lane3: Direction for HSRX Deskew Delay Control: 0

Count Up; 1 Count Down;

uUG296-1.1.1
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3 MIPI D-PHY J5if 3.1 MIPI D-PHY

S 1 110 Eiiipay

input CK Lane: Direction for HSRX Deskew Delay Control: 0

HSRX DLYDIR_LANECK
- - Count Up; 1 Count Down

HSRX_DLYLDN_LANEO input Data Lane0: Load HSRX Deskew Delay Control input
from Fuse: 1'b0 load

HSRX_DLYLDN_LANE1 input Data Lane1: Load HSRX Deskew Delay Control input
from Fuse: 1'b0 load

HSRX DLYLDN_LANE2 input Data Lane2: Load HSRX Deskew Delay Control input
from Fuse: 1'b0 load

HSRX DLYLDN_LANE3 input Data Lane3: Load HSRX Deskew Delay Control input

from Fuse: 1'b0 load

input CK Lane: Load HSRX Deskew Delay Control input from

HSRX DLYLDN LANECK
- - Fuse: 1'b0 load;

HSRX_DLYMV_LANEO input Data Lane0: enable HSRX Deskew Delay Control to
count: 1'b1 move

HSRX_DLYMV_LANEO input Data Lane1: enable HSRX Deskew Delay Control to
count: 1'b1 move

HSRX_DLYMV_LANEO input Data Lane2: enable HSRX Deskew Delay Control to
count: 1'b1 move

HSRX_DLYMV_LANEO input Data Lane3: enable HSRX Deskew Delay Control to

count: 1'b1 move

[ K Lane: le HSRX Deskew Del [ :
HSRX_DLYMV_LANECK input CK Lane: enable HS eskew Delay Control to count

1'b1 move
DOLN_DESKEW_DONE output | DOIn_deskew_done
D1LN_DESKEW_DONE output | D1In_deskew_done
D2LN_DESKEW_DONE output | D2In_deskew_done
D3LN_DESKEW_DONE output | D3In_deskew_done

DOLN_DESKEW_ERROR output | DOIn_deskew_error

D1LN_DESKEW_ERROR output | D1In_deskew_error

D2LN_DESKEW_ERROR output | D2In_deskew_error

D3LN_DESKEW_ERROR output | D3In_deskew_error

DOLN_DESKEW_REQ input DOlane deskew function request
D1LN_DESKEW_REQ input D1lane deskew function request
D2LN_DESKEW_REQ input D2lane deskew function request
D3LN_DESKEW_REQ input D3lane deskew function request
HSTX Signals

CKLN_HSTXD input CK lane0 HS data input from fabric

UG296-1.1.1 9(38)




3 MIPI D-PHY J5if

3.1 MIPI D-PHY

i 11 1/0 B
1:8 Mode: Data Width=8
1:16Mode: Data Width=16
input data laneO HS data input from fabric
DOLN_HSTXD 1:8 Mode: Data Width=8
1:16Mode: Data Width=16
input data lane1 HS data input from fabric
D1LN_HSTXD 1:8 Mode: Data Width=8
1:16Mode: Data Width=16
input data lane2 HS data input from fabric
D2LN_HSTXD 1:8 Mode: Data Width=8
1:16Mode: Data Width=16
input data lane3 HS data input from fabric
D3LN_HSTXD 1:8 Mode: Data Width=8
1:16Mode: Data Width=16
HSTXD_VLD input HS_TX Data Valid input from fabric
CK LaneO:
HSTXEN_LNCK input ® 1'b1: HSTX enabled
® 1'b0: HSTX disabled
Data LaneO:
HSTXEN_LNO input ® 1'b1: HSTX enabled
® 1'b0: HSTX disabled
Data Lane1:
HSTXEN_LN1 input ® 1'b1: HSTX enabled
® 1'b0: HSTX disabled
Data Lane2:
HSTXEN_LN2 input ® 1'b1: HSTX enabled
® 1'b0: HSTX disabled
Data Lane3:
HSTXEN_LN3 input ® 1'b1: HSTX enabled
® 1'b0: HSTX disabled
TXDPEN_LNO input txdpen_In0,1'b1 enabled
TXDPEN_LN1 input txdpen_In1,1'b1 enabled
TXDPEN_LN2 input txdpen_In2,1'b1 enabled
TXDPEN_LN3 input txdpen_In3,1'b1 enabled
TXDPEN_LNCK input txdpen_Inck,1'b1 enabled
TXHCLK_EN input txhclk_en,1'b1 enabled
UG296-1.1.1 10(38)




3 MIPI D-PHY J5if

3.1 MIPI D-PHY

i 11 110 Eiiipay
LPRX Signals
DI_LPRXO0_N output | Data Lane0 Complement Pad LPRX input
DI_LPRX0_P output | Data LaneO True Pad LPRX input
DI LPRX1_N output | Data Lane1 Complement Pad LPRX input
DI LPRX1 P output | Data Lane1 True Pad LPRX input
DI_LPRX2_N output | Data Lane2 Complement Pad LPRX input
DI_LPRX2_P output | Data Lane2 True Pad LPRX input
DI LPRX3 N output | Data Lane3 Complement Pad LPRX input
DI LPRX3 P output | Data Lane3 True Pad LPRX input
DI_LPRXCK_N output | CK Lane Complement Pad LPRX input
DI_LPRXCK_P output | CK Lane True Pad LPRX input
LPRX_EN_CK input CK Lane: 1'b1 LPRX enabled

Data Lane0:
LPRX_EN_DO input ® 1'b1 LPRX enabled

® 1'b0 LPRX disabled

Data Lane1:
LPRX_EN_D1 input | ® 1'b1 LPRX enabled

® 1'b0 LPRX disabled

Data LaneZ2:
LPRX_EN_D2 input ® 1'b1 LPRX enabled

® 1'b0 LPRX disabled

Data Lane3:
LPRX_EN_D3 input ® 1'b1 LPRX enabled

® 1'b0 LPRX disabled
LPTX Signals
DO _LPTXO_N input Data Lane0 Complement Pad LPTX output
DO _LPTX0_P input Data Lane0 True Pad LPTX output
DO_LPTX1_N input Data Lane1 Complement Pad LPTX output
DO_LPTX1_P input Data Lane1 True Pad LPTX output
DO LPTX2 N input Data Lane2 Complement Pad LPTX output
DO LPTX2 P input Data Lane2 True Pad LPTX output
DO_LPTX3 N input Data Lane3 Complement Pad LPTX output
DO_LPTX3_P input Data Lane3 True Pad LPTX output
DO LPTXCK N input CK Lane Complement Pad LPTX output

UG296-1.1.1 11(38)




3 MIPI D-PHY J5if

3.1 MIPI D-PHY

i 1 110 Eiiipay
DO LPTXCK P input CK Lane True Pad LPTX output
LPTXEN_LNCK input CK Lane: 1'b1 LPTX enabled
LPTXEN_LNO input Data Lane0: 1'b1 LPTX enabled
LPTXEN_LN1 input Data Lane1: 1'b1 LPTX enabled
LPTXEN_LN2 input Data Lane2: 1'b1 LPTX enabled
LPTXEN_LN3 input Data Lane3: 1'b1 LPTX enabled
ALP Signals
ALPEDO_ LANEO output | ALP Mode: Data Lane0 output
ALPEDO_LANE1 output | ALP Mode: Data Lane1 output
ALPEDO_LANE2 output | ALP Mode: Data Lane2 output
ALPEDO_LANE3 output | ALP Mode: Data Lane3 output
ALPEDO_LANECK output | ALP Mode: CK Lane output
ALP_EDEN_LANEO input ALP Mode: alp_eden_lane0
ALP_EDEN_LANE1 input ALP Mode: alp_eden_lane1
ALP_EDEN_LANEZ2 input ALP Mode: alp_eden_lane2
ALP_EDEN_LANE3 input ALP Mode: alp_eden_lane3d
ALP_EDEN_LANECK input ALP Mode: alp_eden_laneck
ALPEN_LNO input ALP Mode:1’b1, Lane0 enabled
ALPEN_LN1 input ALP Mode:1’b1, Lane1 enabled
ALPEN_LN2 input ALP Mode:1’b1, Lane2 enabled
ALPEN_LN3 input ALP Mode:1’b1, Lane3 enabled
ALPEN_LNCK input ALP Mode: 1’b1, CK lane enabled
MRDATA [7:0] output | mrdata
MA_INC input ma_inc
MCLK input mclk
MOPCODE input mopcode
MWDATA [7:0] input mwdata

UG296-1.1.1 12(38)




3 MIPI D-PHY J5if 3.1 MIPI D-PHY

3.1.2 BEN4A
3 3-2 MIPI D-PHY %1143

2Y RN ik

RX_ALIGN_BYTE 8'b10111000 | KEY for word aligner and lane aligner

RX_BYTE_LITTLE_ENDIAN 1'b1 1'b1: Littlendian
Select clock source for HS lane
output data:

RX CLK 1X _SYNC_SEL 1'b0 ® (: select fabric input clock

rx_clk_1x

® 1:select output clock rx_clk_o

1'b0 1'b1:8bit mode;
RX_HS_8BIT_MODE
- - 1'b0:16bit mode
RX_INVERT 1'b0 data polarity selection:1’b1 invert
RX_LANE_ALIGN_EN 1'b0 1’b1:lane aligner enable
RX_ONE_BYTEO_MATCH 1'b0 byte count match in word aligner
RX_RD_START_DEPTH 5'b00001
RX_SYNC_MODE 1'b0
RX_WORD_ALIGN_BYPASS 1'b0
RX_WORD_ALIGN_DATA_VLD_SRC_SEL | 1'b0
1'b1 1’b1: little endian of dual
RX_WORD_LITTLE_ENDIAN word( 8bit/word). Not used in 8bit
data output mode
TX_BYPASS_MODE 1'b0
TX_BYTECLK_SYNC_MODE 1'b0
1'b0 1'b1:8bit mode;

TX HS 8BIT MODE
_Mo_ — 1'b0:16bit mode

TX_OCLK_USE_CIBCLK 1'b0
TX_RD_START_DEPTH 5'b00001
TX_SYNC_MODE 1'b0
1'b1 1’b1: little endian of dual
TX_WORD_LITTLE_ENDIAN word( 8bit/word). Not used in 8bit

data output mode

UG296-1.1.1 13(38)




3 MIPI D-PHY J5if

3.1 MIPI D-PHY

3.1.3 [RiEfl{k

Verilog #14t.:

MIPI_DPHY mipi_dhpy_inst (
ALPEDO_LANEO(alpedo_lane0),
ALPEDO_LANE1(alpedo_lane1),
ALPEDO_LANE2(alpedo_lane2),
ALPEDO_LANE3(alpedo_lane3),
ALPEDO_LANECK(alpedo_laneck),
.RX_CLK_O(rx_clk_o),

.TX_CLK_O(tx_clk_o),
.DOLN_DESKEW_DONE(dOIn_deskew_done),
.D1LN_DESKEW_DONE(d1In_deskew_done),
.D2LN_DESKEW_DONE(d2In_deskew_done),
.D3LN_DESKEW_DONE(d3In_deskew_done),
.DOLN_DESKEW_ERROR(dOIn_deskew_error),
.D1LN_DESKEW_ERROR(d1In_deskew_error),
.D2LN_DESKEW_ERROR(d2In_deskew_error),
.D3LN_DESKEW_ERROR(d3In_deskew_error),
.DOLN_HSRXD(dOIn_hsrxd),
.D1LN_HSRXD(d1In_hsrxd),
.D2LN_HSRXD(d2In_hsrxd),
.D3LN_HSRXD(d3In_hsrxd),
.DOLN_HSRXD_VLD(dOIn_hsrxd_vld
.D1LN_HSRXD_VLD(d1In_hsrxd_vld
.D2LN_HSRXD_VLD(d2In_hsrxd_vld
.D3LN_HSRXD_VLD(d3In_hsrxd_vld
.DI_LPRXO0_N(di_Iprx0_n),
.DI_LPRXO0_P(di_lprx0_p),
.DI_LPRX1_N(di_lprx1_n),
.DI_LPRX1_P(di_lprx1_p),
.DI_LPRX2_N(di_lprx2_n),
.DI_LPRX2_P(di_lprx2_p),
.DI_LPRX3_N(di_lprx3_n),
.DI_LPRX3_P(di_lprx3_p),
.DI_LPRXCK_N(di_lprxck_n),
.DI_LPRXCK_P(di_Iprxck_p),
.MRDATA(mrdata),

.CK_N(ck_n),

.CK_P(ck_p),

.DO_N(dO0_n),

.DO_P(d0_p),

.D1_N(d1_n),

.D1_P(d1_p),

uUG296-1.1.1
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.D2_N(d2_n),

.D2_P(d2_p),

.D3_N(d3_n),

.D3_P(d3_p),
ALP_EDEN_LANEO(alp_eden_lane0),
ALP_EDEN_LANE1(alp_eden_lane1),
ALP_EDEN_LANEZ2(alp_eden_lane2),
ALP_EDEN_LANE3(alp_eden_lane3),
ALP_EDEN_LANECK(alp_eden_laneck),
ALPEN_LNO(alpen_In0),
ALPEN_LN1(alpen_In1),
ALPEN_LN2(alpen_In2),
ALPEN_LN3(alpen_In3),
ALPEN_LNCK(alpen_Inck),
.HSRX_STOP(hsrx_stop),
.HSTXEN_LNO(hstxen_In0
.HSTXEN_LN1(hstxen_In1
.HSTXEN_LN2(hstxen_In2
.HSTXEN_LN3(hstxen_In3
.HSTXEN_LNCK(hstxen_Inck),
.LPTXEN_LNO(lptxen_In0),
.LPTXEN_LN1(lptxen_In1),
.LPTXEN_LN2(Iptxen_In2),
.LPTXEN_LN3(Iptxen_In3),
.LPTXEN_LNCK(Iptxen_Inck),
.PWRON_RX(pwron_rx),
.PWRON_TX(pwron_tx),
.RESET (reset),
RX_CLK_1X(rx_clk_1x),
TX_CLK_1X(tx_clk_1x),
.TXDPEN_LNO(txdpen_In0),
.TXDPEN_LN1(txdpen_In1),
.TXDPEN_LN2(txdpen_In2),
.TXDPEN_LN3(txdpen_In3),
.TXDPEN_LNCK(txdpen_Inck),
.TXHCLK_EN(txhclk_en),

N— N N S

.CKLN_HSTXD(ckIn_hstxd),
.DOLN_HSTXD(d0In_hstxd),
D1LN_HSTXD(d1In_hstxd),
.D2LN_HSTXD(d2In_hstxd),
.D3LN_HSTXD(d3In_hstxd),
HSTXD_VLD(hstxd_vld),
.CKO(ck0),

.CK90(ck90),
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.D2LN_DESKEW_REQ(d2In_deskew_req
.D3LN_DESKEW_REQ(d3In_deskew_req),
.DOLN_HSRX_DREN(dOIn_hsrx_dren),
.D1LN_HSRX_DREN(d1In_hsrx_dren),
.D2LN_HSRX_DREN(d2In_hsrx_dren)
.D3LN_HSRX_DREN(d3In_hsrx_dren),
.DO_LPTX0_N(do_Iptx0_n),
.DO_LPTX0_P(do_Iptx0_p),
.DO_LPTX1_N(do_Iptx1_n),
.DO_LPTX1_P(do_lIptx1_p),
.DO_LPTX2_N(do_Iptx2_n),
.DO_LPTX2_P(do_lIptx2_p),
.DO_LPTX3_N(do_Iptx3_n),
.DO_LPTX3_P(do_Iptx3_p),
.DO_LPTXCK_N(do_Iptxck_n),
.DO_LPTXCK_P(do_lptxck_p),
.HSRX_DLYDIR_LANEO(hsrx_dlydir_lane0),
.HSRX_DLYDIR_LANE1(hsrx_dlydir_lane1),
.HSRX_DLYDIR_LANE2(hsrx_dlydir_lane2),
.HSRX_DLYDIR_LANE3(hsrx_dlydir_lane3),
.HSRX_DLYDIR_LANECK(hsrx_dlydir_laneck),
.HSRX_DLYLDN_LANEO(hsrx_dlyldn_lane0),
.HSRX_DLYLDN_LANE1(hsrx_dlyldn_lane1),
.HSRX_DLYLDN_LANE2(hsrx_dlyldn_lane2),
.HSRX_DLYLDN_LANE3(hsrx_dlyldn_lane3),
.HSRX_DLYLDN_LANECK(hsrx_dlyldn_laneck),
.HSRX_DLYMV_LANEO(hsrx_dlymv_lane0),
.HSRX_DLYMV_LANE1(hsrx_dlymv_lane1),
.HSRX_DLYMV_LANEZ2(hsrx_dlymv_lane2),
.HSRX_DLYMV_LANE3(hsrx_dlymv_lane3),
.HSRX_DLYMV_LANECK(hsrx_dlymv_laneck),
.HSRX_EN_CK{(hsrx_en_ck),
.HSRX_EN_DO(hsrx_en_d0),
.HSRX_EN_D1(hsrx_en_d1),
.HSRX_EN_D2(hsrx_en_d?2),
.HSRX_EN_D3(hsrx_en_d3),
.HSRX_ODTEN_CK(hsrx_odten_ck),
.HSRX_ODTEN_DO(hsrx_odten_d0),
.HSRX_ODTEN_D1(hsrx_odten_d1),
.HSRX_ODTEN_D2(hsrx_odten_d2),

.CK180(ck180),
.CK270(ck270),
.DOLN_DESKEW_REQ(dOIn_deskew_req),
.D1LN_DESKEW_REQ(d1In_deskew_req),
)
)
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.HSRX_ODTEN_D3(hsrx_odten_d3),
.LPRX_EN_CK(lprx_en_ck),
.LPRX_EN_DO(lprx_en_d0
.LPRX_EN_D1(lprx_en_d1
.LPRX_EN_D2(lprx_en_d2
.LPRX_EN_D3(lprx_en_d3
.MA_INC(ma_.inc),
.MCLK(mclk),
.MOPCODE(mopcode),
.MWDATA(mwdata),
.RX_DRST_N(rx_drst_n),
.TX_DRST_N(tx_drst_n),
WALIGN_DVLD(walign_dvid)

N N N N

);

defparam mipi_dhpy_inst. TX_PLLCLK ="NONE";

defparam mipi_dhpy_inst. CKLN_DELAY_EN = 1'b0;

defparam mipi_dhpy_inst. CKLN_DELAY_OVR_VAL = 7'b0000000;
defparam mipi_dhpy_inst.DOLN_DELAY_EN = 1'b0;

defparam mipi_dhpy_inst.DOLN_DELAY_OVR_VAL = 7'b0000000;
defparam mipi_dhpy_inst. DOLN_DESKEW_BYPASS = 1'b0;
defparam mipi_dhpy_inst.D1LN_DELAY_EN = 1'b0;

defparam mipi_dhpy_inst.D1LN_DELAY_OVR_VAL = 7'b0000000;
defparam mipi_dhpy_inst.D1LN_DESKEW_BYPASS = 1'b0;
defparam mipi_dhpy_inst.D2LN_DELAY_EN = 1'b0;

defparam mipi_dhpy_inst.D2LN_DELAY_OVR_VAL = 7'b0000000;
defparam mipi_dhpy_inst.D2LN_DESKEW_BYPASS = 1'b0;
defparam mipi_dhpy_inst.D3LN_DELAY_EN = 1'b0;

defparam mipi_dhpy_inst.D3LN_DELAY_OVR_VAL = 7'b0000000;
defparam mipi_dhpy_inst.D3LN_DESKEW_BYPASS = 1'b0;
defparam mipi_dhpy_inst DESKEW_EN_LOW_DELAY = 1'b0;
defparam mipi_dhpy_inst DESKEW_EN_ONE_EDGE = 1'b0;
defparam mipi_dhpy_inst DESKEW_FAST_LOOP_TIME = 4'b0000;
defparam mipi_dhpy_inst DESKEW_FAST_MODE = 1'b0;
defparam mipi_dhpy_inst DESKEW_HALF_OPENING = 6'b000000;
defparam mipi_dhpy_inst DESKEW_LSB_MODE = 2'b00;
defparam mipi_dhpy_inst DESKEW_M = 3'b000;

defparam mipi_dhpy_inst DESKEW_M_TH = 13'b0000000000000;
defparam mipi_dhpy_inst DESKEW_MAX_SETTING = 7'b0000000;
defparam mipi_dhpy_inst DESKEW_ONE_CLK _EDGE_EN = 1'b0;
defparam mipi_dhpy_inst DESKEW_RST_BYPASS = 1'b0;
defparam mipi_dhpy_inst.RX_ALIGN_BYTE = 8'b10111000;
defparam mipi_dhpy_inst.RX BYTE_LITTLE_ENDIAN = 1'b1;
defparam mipi_dhpy_inst.RX CLK 1X_ SYNC_SEL = 1'b0;
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defparam mipi_dhpy_inst.RX_HS_ 8BIT_MODE = 1'b0;

defparam mipi_dhpy_inst.RX_INVERT = 1'b0;

defparam mipi_dhpy_inst.RX_LANE_ALIGN_EN = 1'b0;

defparam mipi_dhpy_inst.RX_ ONE_BYTEO_MATCH = 1'b0;

defparam mipi_dhpy_inst.RX RD_START_DEPTH = 5'b00001;

defparam mipi_dhpy_inst.RX_SYNC_MODE = 1'b0;

defparam mipi_dhpy_inst. RX WORD_ALIGN_BYPASS = 1'b0;

defparam mipi_dhpy_inst.RX WORD_ALIGN_DATA VLD_SRC_SEL
= 1'b0;

defparam mipi_dhpy_inst.RX WORD_LITTLE_ENDIAN = 1'b1;

defparam mipi_dhpy_inst. TX_BYPASS_MODE = 1'b0;

defparam mipi_dhpy_inst. TX BYTECLK_SYNC_MODE = 1'b0;

defparam mipi_dhpy_inst. TX HS_ 8BIT_MODE = 1'b0;

defparam mipi_dhpy_inst. TX_OCLK_USE_CIBCLK = 1'b0;

defparam mipi_dhpy_inst. TX_RD_START_DEPTH = 5'b00001;

defparam mipi_dhpy_inst. TX_SYNC_MODE = 1'b0;

defparam mipi_dhpy_inst. TX_ WORD_LITTLE_ENDIAN = 1'b1;

defparam mipi_dhpy_inst.EQ_CS_LANEO = 3'b100;

defparam mipi_dhpy_inst.EQ_CS_LANE1 = 3'b100;

defparam mipi_dhpy_inst.EQ_CS_LANEZ2 = 3'b100;

defparam mipi_dhpy_inst.EQ_CS_LANES3 = 3'b100;

defparam mipi_dhpy_inst.EQ_CS_LANECK = 3'b100;

defparam mipi_dhpy_inst.EQ_RS_LANEO = 3'b100;

defparam mipi_dhpy_inst. EQ_RS_LANE1 = 3'b100;

defparam mipi_dhpy_inst. EQ_RS_LANEZ2 = 3'b100;

defparam mipi_dhpy_inst. EQ_RS_LANES3 = 3'b100;

defparam mipi_dhpy_inst EQ_RS_LANECK = 3'b100;

defparam mipi_dhpy_inst HSCLK_LANE_LNO = 1'b1;

defparam mipi_dhpy_inst HSCLK_LANE_LN1 = 1'b1;

defparam mipi_dhpy_inst HSCLK_LANE_LN2 = 1'b1;

defparam mipi_dhpy_inst HSCLK_LANE_LN3 = 1'b1;

defparam mipi_dhpy_inst HSCLK_LANE_LNCK = 1'b0;

defparam mipi_dhpy_inst HSREG_EN_LNO = 1'b0;

defparam mipi_dhpy_inst HSREG_EN_LN1 = 1'b0;

defparam mipi_dhpy_inst HSREG_EN_LN2 = 1'b0;

defparam mipi_dhpy_inst HSREG_EN_LN3 = 1'b0;

defparam mipi_dhpy_inst HSREG_EN_LNCK = 1'b0;

defparam mipi_dhpy_inst.LANE_DIV_SEL = 2'b00;

defparam mipi_dhpy_inst ALP_ED _EN_LANEO = 1'b1;

defparam mipi_dhpy_inst ALP_ED EN_LANE1 = 1'b1;

defparam mipi_dhpy_inst ALP_ED _EN_LANE2 = 1'b1;

defparam mipi_dhpy_inst ALP_ED _EN_LANES3 = 1'b1;

defparam mipi_dhpy_inst ALP_ED_EN_LANECK = 1'b1;

defparam mipi_dhpy_inst ALP_ED_TST_LANEO = 1'b0;
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defparam mipi_dhpy_inst ALP_ED_TST_LANE1 = 1'b0;
defparam mipi_dhpy_inst. ALP_ED_TST_LANEZ2 = 1'b0;
defparam mipi_dhpy_inst. ALP_ED_TST_LANE3 = 1'b0;
defparam mipi_dhpy_inst ALP_ED TST_LANECK = 1'b0;
defparam mipi_dhpy_inst. ALP_EN_LNO = 1'b0;

defparam mipi_dhpy_inst. ALP_EN_LN1 = 1'b0;

defparam mipi_dhpy_inst. ALP_EN_LN2 = 1'b0;

defparam mipi_dhpy_inst. ALP_EN_LN3 = 1'b0;

defparam mipi_dhpy_inst. ALP_EN_LNCK = 1'b0;
defparam mipi_dhpy_inst. ALP_HYS_ EN_LANEO = 1'b1;
defparam mipi_dhpy_inst ALP_HYS_EN_LANE1 = 1'b1;
defparam mipi_dhpy_inst ALP_HYS_EN_LANE2 = 1'b1;
defparam mipi_dhpy_inst. ALP_HYS_ EN_LANE3 = 1'b1;
defparam mipi_dhpy_inst ALP_HYS EN_LANECK = 1'b1;
defparam mipi_dhpy_inst. ALP_TH_LANEO = 4'b1000;
defparam mipi_dhpy_inst. ALP_TH_LANE1 = 4'b1000;
defparam mipi_dhpy_inst. ALP_TH_LANEZ2 = 4'b1000;
defparam mipi_dhpy_inst. ALP_TH_LANES3 = 4'b1000;
defparam mipi_dhpy_inst. ALP_TH_LANECK = 4'b1000;
defparam mipi_dhpy_inst ANA BYTECLK_ PH = 2'b00;
defparam mipi_dhpy_inst.BIT_REVERSE_LNO = 1'b0;
defparam mipi_dhpy_inst.BIT_REVERSE_LN1 = 1'b0;
defparam mipi_dhpy_inst.BIT_REVERSE_LN2 = 1'b0;
defparam mipi_dhpy_inst.BIT_REVERSE_LN3 = 1'b0;
defparam mipi_dhpy_inst.BIT_REVERSE_LNCK = 1'b0;
defparam mipi_dhpy_inst.BYPASS_TXHCLKEN = 1'b1;
defparam mipi_dhpy_inst. BYPASS TXHCLKEN_SYNC = 1'b0;
defparam mipi_dhpy_inst.BYTE_CLK_ POLAR = 1'b0;
defparam mipi_dhpy_inst.BYTE_REVERSE_LNO = 1'b0;
defparam mipi_dhpy_inst.BYTE_REVERSE_LN1 = 1'b0;
defparam mipi_dhpy_inst.BYTE_REVERSE_LN2 = 1'b0;
defparam mipi_dhpy_inst.BYTE_REVERSE_LN3 = 1'b0;
defparam mipi_dhpy_inst.BYTE_REVERSE_LNCK = 1'b0;
defparam mipi_dhpy_inst.EN_CLKB1X = 1'b1;

defparam mipi_dhpy_inst.EQ_PBIAS_LANEO = 4'b1000;
defparam mipi_dhpy_inst.EQ_PBIAS_LANE1 = 4'b1000;
defparam mipi_dhpy_inst.EQ_PBIAS_LANE2 = 4'b1000;
defparam mipi_dhpy_inst.EQ_PBIAS_LANE3 = 4'b1000;
defparam mipi_dhpy_inst.EQ_PBIAS_LANECK = 4'b1000;
defparam mipi_dhpy_inst.EQ_ZLD_LANEO =4'b1000;
defparam mipi_dhpy_inst.EQ_ZLD_LANE1 =4'b1000;
defparam mipi_dhpy_inst.EQ_ZLD_LANEZ2 =4'b1000;
defparam mipi_dhpy_inst.EQ_ZLD_LANE3 =4'b1000;
defparam mipi_dhpy_inst.EQ_ZLD LANECK = 4'b1000;
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defparam mipi_dhpy_inst. HIGH_BW_LANEO = 1'b1;
defparam mipi_dhpy_inst. HIGH_BW_LANE1 = 1'b1;
defparam mipi_dhpy_inst. HIGH_BW_LANE2 = 1'b1;
defparam mipi_dhpy_inst. HIGH_BW_LANE3 = 1'b1;
defparam mipi_dhpy_inst.HIGH_BW_LANECK = 1'b1;
defparam mipi_dhpy_inst HSREG_VREF_CTL = 3'b100;
defparam mipi_dhpy_inst HSREG_VREF_EN = 1'b0;
defparam mipi_dhpy_inst HSRX _DLY_CTL_CK = 7'b0000000;
defparam mipi_dhpy_inst HSRX _DLY_CTL_LANEO = 7'b0000000;
defparam mipi_dhpy_inst HSRX_DLY_CTL_LANE1 = 7'b0000000;
defparam mipi_dhpy_inst HSRX _DLY_CTL_LANEZ2 = 7'b0000000;
defparam mipi_dhpy_inst HSRX DLY_CTL_LANE3 = 7'b0000000;
defparam mipi_dhpy_inst HSRX_DLY_SEL_LANEO = 1'b0;
defparam mipi_dhpy_inst HSRX DLY_SEL LANE1 = 1'bO0;
defparam mipi_dhpy_inst HSRX DLY_SEL LANE2 = 1'b0;
defparam mipi_dhpy_inst HSRX DLY_SEL LANE3 = 1'b0;
defparam mipi_dhpy_inst HSRX DLY_SEL LANECK = 1'b0;
defparam mipi_dhpy_inst HSRX DUTY_LANEO = 4'b1000;
defparam mipi_dhpy_inst HSRX DUTY_LANE1 = 4'b1000;
defparam mipi_dhpy_inst HSRX DUTY_LANEZ2 = 4'b1000;
defparam mipi_dhpy_inst HSRX DUTY_LANES = 4'b1000;
defparam mipi_dhpy_inst HSRX DUTY_LANECK = 4'b1000;
defparam mipi_dhpy_inst HSRX_EN = 1'b1;

defparam mipi_dhpy_inst HSRX EQ_EN_LANEO = 1'b1;
defparam mipi_dhpy_inst HSRX_EQ_EN_LANE1 = 1'b1;
defparam mipi_dhpy_inst HSRX EQ_EN_LANEZ2 = 1'b1;
defparam mipi_dhpy_inst HSRX EQ_EN_LANE3 = 1'b1;
defparam mipi_dhpy_inst HSRX EQ_EN_LANECK = 1'b1;
defparam mipi_dhpy_inst HSRX_IBIAS = 4'b0011;

defparam mipi_dhpy_inst HSRX_IBIAS_TEST_EN = 1'b0;
defparam mipi_dhpy_inst HSRX IMARG_EN = 1'b1;
defparam mipi_dhpy_inst HSRX_LANESEL = 4'b1111;
defparam mipi_dhpy_inst HSRX_ LANESEL_CK = 1'b1;
defparam mipi_dhpy_inst HSRX _ODT_EN = 1'b1;

defparam mipi_dhpy_inst HSRX_ODT_TST = 4'b0000;
defparam mipi_dhpy_inst HSRX_ODT_TST_CK = 1'b0;
defparam mipi_dhpy_inst HSRX_SEL = 4'b0000;

defparam mipi_dhpy_inst HSRX _STOP_EN = 1'b0;

defparam mipi_dhpy_inst HSRX_TST = 4'b0000;

defparam mipi_dhpy_inst HSRX _TST_CK = 1'b0;

defparam mipi_dhpy_inst HSRX _WAIT4EDGE = 1'b1;
defparam mipi_dhpy_inst HSTX _EN_LNO = 1'b0;

defparam mipi_dhpy_inst HSTX _EN_LN1 = 1'b0;

defparam mipi_dhpy_inst HSTX _EN_LN2 = 1'b0;

20(38)




3 MIPI D-PHY J5if

3.1 MIPI D-PHY

uUG296-1.1.1

defparam mipi_dhpy_inst HSTX_EN_LN3 = 1'b0;
defparam mipi_dhpy_inst HSTX _EN_LNCK = 1'b0;
defparam mipi_dhpy_inst. HYST_NCTL = 2'b01;

defparam mipi_dhpy_inst. HYST_PCTL = 2'b01;

defparam mipi_dhpy_inst.IBIAS_TEST_EN = 1'b0;
defparam mipi_dhpy_inst.LB_CH_SEL = 1'b0;

defparam mipi_dhpy_inst.LB_EN_LNO = 1'b0;

defparam mipi_dhpy_inst.LB_EN_LN1 = 1'b0;

defparam mipi_dhpy_inst.LB_EN_LN2 = 1'b0;

defparam mipi_dhpy_inst.LB_EN_LN3 = 1'b0;

defparam mipi_dhpy_inst.LB_EN_LNCK = 1'b0;

defparam mipi_dhpy_inst.LB_POLAR_LNO = 1'b0;
defparam mipi_dhpy_inst.LB_POLAR_LN1 = 1'b0;
defparam mipi_dhpy_inst.LB_POLAR_LN2 = 1'b0;
defparam mipi_dhpy_inst.LB_POLAR_LN3 = 1'b0;
defparam mipi_dhpy_inst.LB_POLAR_LNCK = 1'b0;
defparam mipi_dhpy_inst.LOW_LPRX VTH = 1'b0;
defparam mipi_dhpy_inst.LPBK_DATA2TO1 = 4'b0000;
defparam mipi_dhpy_inst.LPBK_DATA2TO1_CK = 1'b0;
defparam mipi_dhpy_inst.LPBK_EN = 1'b0;

defparam mipi_dhpy_inst.LPBK_SEL = 4'b0000;

defparam mipi_dhpy_inst.LPBKTST_EN = 4'b0000;
defparam mipi_dhpy_inst.LPBKTST_EN_CK = 1'b0;
defparam mipi_dhpy_inst.LPRX_EN = 1'b1;

defparam mipi_dhpy_inst.LPRX_TST = 4'b0000;

defparam mipi_dhpy_inst.LPRX_TST_CK = 1'b0;
defparam mipi_dhpy_inst.LPTX_ DAT_POLAR_LNO = 1'b0;
defparam mipi_dhpy_inst.LPTX_ DAT_POLAR_LN1 = 1'b0;
defparam mipi_dhpy_inst.LPTX_ DAT_POLAR_LN2 = 1'b0;
defparam mipi_dhpy_inst.LPTX_ DAT_POLAR_LN3 = 1'b0;
defparam mipi_dhpy_inst.LPTX_ _DAT_POLAR_LNCK = 1'b0;
defparam mipi_dhpy_inst.LPTX_EN_LNO = 1'b1;
defparam mipi_dhpy_inst.LPTX_EN_LN1 = 1'b1;
defparam mipi_dhpy_inst.LPTX_EN_LN2 = 1'b1;
defparam mipi_dhpy_inst.LPTX_EN_LN3 = 1'b1;
defparam mipi_dhpy_inst.LPTX_EN_LNCK = 1'b1;
defparam mipi_dhpy_inst.LPTX_NIMP_LNO = 3'b100;
defparam mipi_dhpy_inst.LPTX_NIMP_LN1 = 3'b100;
defparam mipi_dhpy_inst.LPTX_NIMP_LN2 = 3'b100;
defparam mipi_dhpy_inst.LPTX_NIMP_LN3 = 3'b100;
defparam mipi_dhpy_inst.LPTX_NIMP_LNCK = 3'b100;
defparam mipi_dhpy_inst.LPTX_PIMP_LNO = 3'b100;
defparam mipi_dhpy_inst.LPTX_PIMP_LN1 = 3'b100;
defparam mipi_dhpy_inst.LPTX_ PIMP_LN2 = 3'b100;
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defparam mipi_dhpy_inst.LPTX_PIMP_LN3 = 3'b100;
defparam mipi_dhpy_inst.LPTX_PIMP_LNCK = 3'b100;
defparam mipi_dhpy_inst.MIPI_PMA_DIS_N = 1'b1;
defparam mipi_dhpy_inst.PGA_BIAS_LANEO = 4'b1000;
defparam mipi_dhpy_inst.PGA_BIAS_LANE1 = 4'b1000;
defparam mipi_dhpy_inst.PGA_BIAS_LANE2 = 4'b1000;
defparam mipi_dhpy_inst.PGA_BIAS_LANE3 = 4'b1000;
defparam mipi_dhpy_inst.PGA_BIAS _LANECK = 4'b1000;
defparam mipi_dhpy_inst.PGA_GAIN_LANEO = 4'b1000;
defparam mipi_dhpy_inst.PGA_GAIN_LANE1 = 4'b1000;
defparam mipi_dhpy_inst.PGA_GAIN_LANE2 = 4'b1000;
defparam mipi_dhpy_inst.PGA_GAIN_LANE3 = 4'b1000;
defparam mipi_dhpy_inst.PGA_GAIN_LANECK = 4'b1000;
defparam mipi_dhpy_inst.RX ODT_TRIM_LANEO = 4'b1000;
defparam mipi_dhpy_inst.RX ODT_TRIM_LANE1 = 4'b1000;
defparam mipi_dhpy_inst.RX ODT_TRIM_LANEZ2 = 4'b1000;
defparam mipi_dhpy_inst.RX ODT_TRIM_LANES3 = 4'b1000;
defparam mipi_dhpy_inst.RX ODT_TRIM_LANECK = 4'p1000;
defparam mipi_dhpy_inst SLEWN_CTL_LNO = 4'b1111;
defparam mipi_dhpy_inst SLEWN_CTL_LN1 =4'b1111;
defparam mipi_dhpy_inst SLEWN_CTL_LN2 = 4'b1111;
defparam mipi_dhpy_inst SLEWN_CTL_LN3 = 4'b1111;
defparam mipi_dhpy_inst. SLEWN_CTL_LNCK = 4'b1111;
defparam mipi_dhpy_inst SLEWP_CTL_LNO = 4'b1111;
defparam mipi_dhpy_inst SLEWP_CTL_LN1 =4'b1111;
defparam mipi_dhpy_inst SLEWP_CTL_LN2 = 4'b1111;
defparam mipi_dhpy_inst SLEWP_CTL_LN3 = 4'b1111;
defparam mipi_dhpy_inst SLEWP_CTL_LNCK = 4'b1111;
defparam mipi_dhpy_inst.STP_UNIT = 2'b11;

defparam mipi_dhpy_inst TERMN_CTL_LNO = 4'b1000;
defparam mipi_dhpy_inst TERMN_CTL_LN1 =4'b1000;
defparam mipi_dhpy_inst TERMN_CTL_LN2 = 4'b1000;
defparam mipi_dhpy_inst TERMN_CTL_LN3 =4'b1000;
defparam mipi_dhpy_inst TERMN_CTL_LNCK = 4'b1000;
defparam mipi_dhpy_inst TERMP_CTL_LNO = 4'b1000;
defparam mipi_dhpy_inst TERMP_CTL_LN1 = 4'p1000;
defparam mipi_dhpy_inst TERMP_CTL_LN2 = 4'b1000;
defparam mipi_dhpy_inst TERMP_CTL_LN3 = 4'b1000;
defparam mipi_dhpy_inst TERMP_CTL_LNCK = 4'b1000;
defparam mipi_dhpy_inst TEST_EN_LNO = 1'b0;

defparam mipi_dhpy_inst TEST_EN_LN1 = 1'b0;

defparam mipi_dhpy_inst TEST_EN_LN2 = 1'b0;

defparam mipi_dhpy_inst TEST_EN_LN3 = 1'b0;

defparam mipi_dhpy_inst TEST_EN_LNCK = 1'b0;
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defparam mipi_dhpy_inst TEST_N_IMP_LNO = 1'b0;
defparam mipi_dhpy_inst TEST_N_IMP_LN1 = 1'b0;
defparam mipi_dhpy_inst TEST_N_IMP_LN2 = 1'b0;
defparam mipi_dhpy_inst TEST_N_IMP_LN3 = 1'b0;
defparam mipi_dhpy_inst TEST_N_IMP_LNCK = 1'b0;
defparam mipi_dhpy_inst TEST_P_IMP_LNO = 1'b0;
defparam mipi_dhpy_inst TEST_P_IMP_LN1 = 1'b0;
defparam mipi_dhpy_inst TEST_P_IMP_LN2 = 1'b0;
defparam mipi_dhpy_inst TEST_P_IMP_LN3 = 1'b0;
defparam mipi_dhpy_inst TEST_P_IMP_LNCK = 1'b0;
defparam mipi_dhpy_inst. TXDP_EN_LNO = 1'b1;
defparam mipi_dhpy_inst TXDP_EN_LN1 = 1'b1;
defparam mipi_dhpy_inst TXDP_EN_LN2 = 1'b1;
defparam mipi_dhpy_inst TXDP_EN_LN3 = 1'b1;
defparam mipi_dhpy_inst TXDP_EN_LNCK = 1'b1;
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3.2 MIPI D-PHY RX

3.2.1 isOT+4R

%% 3-3 MIPI D-PHY RX # O+48

i Am| 1/0 i3
MIPI INTERFACE Signals
CK_N inout CK Lane Complement Input
CK P inout CK Lane True Input
DX<0~3> N inout Data Lane <0~3> Complement Input
DX<0~3>_P inout Data Lane <0~3> True Input
RESET and CLOCK Signals
RESET input Reset signal: 1'b1: reset all;
PWRON input Power-On Control:
1'b1 - HSRX on
1'b0 - HSRX off to standby in low power state
HSRX_STOP input HSRX Clock Stop Signal for synchronization
DRST_N input Digital reset, active low
RX_CLK_1X input 1X clock from fabric, max 93.75MHz@1.5Gbps
RX_CLK_O output | HSRX Clock output
CONFIG Signals
RX_INVERT input data polarity selection
HS_8BIT_MODE input Selection of data width to Fabric
BYTE_LENDIAN input bit data Little/Big-endian of 8bit
WORD_LENDIAN input data little/big endian of dual bytes. Not used in 8bit
data output mode
FIFO_RD_STDJ[2:0] input FIFO read threshold. Can only be 1 in 8bit mode.
WALIGN_BY input word aligner bypass
ONE_BYTEO_MATCH input byte count match in word aligner
LALIGN_EN input lane aligner enable
WALIGN_DVLD input word aligner input data valid from the fabric
HSRX Signals
D<0~3>LN_HSRXD[7/15:0] output | Data Lane <0~3> HS data output to fabric

1:8 Mode: Data Width=8
1:16Mode: Data Width=16

UG296-1.1.1 24(38)
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i 11 110 Eiiipay

D<0~3>LN_HSRXD_ VLD output | Data Lane <0~3> HS data output valid to fabric

HSRX_EN_CK input CK Lane HSRX enabled

D<0~3>LN_HSRX_DREN input Data Lane <0~3> HSRX driver enabled

HSRX_ODTEN_CK input CK Lane HSRX ODT enabled

HSRX_ ODTEN_D<0~3> input Data Lane <0~3> HSRX ODT enabled

LPRX Signals

LPRX_EN_D<0~3> input Data Lane <0~3> LPRX enabled

DI LPRX<0~3> N output | Data Lane <0~3> Complement Pad LPRX input

DI LPRX<0~3> P output | Data Lane <0~3> True Pad LPRX input

LPRX_EN_CK input CK Lane LPRX enabled

DI_LPRXCK_N output | CK Lane Complement Pad LPRX input

DI_LPRXCK_P output | CK Lane True Pad LPRX input

LPTX Signals

LPTX_EN_D<0~3> input Data Lane <0~3> LPTX enabled

DO_LPTX<0~3>_N input Data Lane <0~3> Complement Pad LPTX output

DO_LPTX<0~3>_P input Data Lane <0~3> True Pad LPTX output

LPRX_EN_CK input CK Lane LPTX enabled

DO_LPTXCK_N input CK Lane Complement Pad LPTX output

DO_LPTXCK_P input CK Lane True Pad LPTX output

DE-SKEW Signals

DESKEW_BY input

DESKEW_EN_OEDGE input

DESKEW_LSB_MODE[2:0] input

DESKEW_M[2:0] input counter threshold for confirming edge

DESKEW_MSET][6:0] input

DESKEW_MTH[12:0] input counter threshold for searching one edge

DESKEW_LNSEL[2:0] input selection of lane to config delay overwrite value and
make lane in de-skew delay overwrite mode

DESKEW_HALF_OPENING[5:0] | input

DESKEW_OCLKEDG_EN input select one clock edge (pos-edge/neg-edge) to
calculate the de-skew delay

DESKEW_OWVALI6:0] input

DESKEW_REQ input De-skew function request to all data lanes

DESKEW_ERROR output | 4 data lane de-skew result error report
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AN 1’0 i34

D<0~3>LN_DESKEW _ DONE output | Lane <0~3> de-skew done

HSRX_DLYDIR_LANE<0~3> input Data Lane <0~3> Direction for HSRX De-skew Delay
Control: 0 Count Up; 1 Count Down

HSRX_DLYDIR_CK input CK Lane Direction for HSRX De-skew Delay Control:
0 Count Up; 1 Count Down

HSRX DLYLDN_LANE<0~3> input Data Lane <0~3>: Load HSRX De-skew Delay Control
input from Fuse: 1'b0 load

HSRX DLYLDN_CK input CK Lane: Load HSRX De-skew Delay Control input
from Fuse: 1'b0 load

HSRX_DLYMV_LANE<0~3> input Data Lane <0~3>: enable HSRX De-skew Delay
Control to count: 1'b1 move

HSRX_DLYMV_CK input CK Lane: enable HSRX De-skew Delay Control to
count: 1'b1 move

EQCS_LANE[2:0] input Data Lane <0~3>: Equalizer Source degeneration
capacitor setting, 3b'000 smallest Cap; 3b'111 biggest
Cap, default 3'b100

EQCS_CK[2:0] input CK Lane: Equalizer Source degeneration capacitor

setting, 3b'000 smallest Cap; 3b'111 biggest Cap,
default 3'b100

uUG296-1.1.1
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4.1 MIPI D-PHY TX IP

%o

4.1.1 I ON4R

BRGNP ES

4 Gl

NI, @R IECRAER % MIPID-PHY #4717 1P &

R, IR PR, ATERORSCR
fffig T i R E T 4.

4.1 MIPI D-PHY TX IP

%% 4-1 MIPI D-PHY TX IP TRE#% O

i 1 /0 ik

MIPI ¥ 0{ES "

ck_n inout | KMERIEIE, 243 n .

ck_p inout | IEIETE, 7453 p Ui

d<0~3> n inout | ZUHEIEIE<0~3>, ZE4) n .

d<0~3> p inout | FHEEIE<0~3>, ZE43 p Yo

K5 EAES

tx_drst_n input | TX #7840, (IRHFA R

clkin? input | PLL % N\B 4.

clkout4? output | PLL %t i 81 clkoutd .

o clk_o? output ?%iﬂiﬁﬂf* (Bi/te Clock),“a‘ziﬁ&E‘JIVEHﬂ”ﬁF:

HS TX 55 K& [ Tz b

HS TX 55

txhclk_en input | EEEPRERE, EHCEA R

txdpen_Inck input | FFEHEIE driver /g, & HLFA R

txdpen_In<0~3> input | %¥EiEiE<0~3> driver {£88, EHLTH L.

hstxen_Inck input | IFBEE HS KiEfliRe, &AL
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4 0

/0 ik

hstxen_In<0~3>

input | FdEiEIE<0~3> HS Kikflift, = AR

hstxd_vld

input | HS A 2Bl A 8RR, i A R

i@ IE HS KIEEIEHN
1% 8-bits HEAN TN 8, 16-bits A7 F N 16;

ckin_hstxd[7/15:0] MPUt | 8'50101_0101 5 16'50101_0101_0101_0101 fE
LE TEHAN o
Kl il <0~3> HS Ak ERI N ;

d<0~3>In_hstxd[7/15:0] input | 241%$% 8-bits HIAITE N 8, 16-bits HBIFL %5 K 16
fr%Eh 16 BF, K 8 fisikik Lk 1.

LPTX 5

Iptxen_Inck input | B BRIEE LP RIEfERE, mHFARL

do_lptxck_n input | IEHEE LP A EEIEmAN, n .

do_lptxck_p input | WP LP RIESERFIN, p .

Iptxen_In<0~3> input | ZdEIEIE<0~3> LP RIEMFRE, =HTH R

do_Iptx<0~3>_n input | U IEIE<0~3> LP AKIEHHEHIN, N .

do_lptx<0~3>_p input | $IEIBIE<0~3> LP REHIRMAN, p .

LPRX 5%

lprx_en_ck input | EFEhidEiE LP H20ERe, mHsPE AL

di_lprxck_n output | B gilIE LP Bt n i,

di_lprxck_p output | I 4iEIE LP HUEdEmE, p .

Iprx_en_d<0~3>

input | 2 iEE<0~3> LP BUfERE, &AL

di_lprx<0~3>_n

output | FiEiEiE<0~3> LP St n .

di_lprx<0~3>_p

output | ZHfEiEiE <0~3> LP HU B, p it

!

uUG296-1.1.1

YRR O EEEEE MIPI L& (30 (UG985, GW5A-25 #:fF Pinout Tt ),
Bt AT ZiEHz; D-PHY RX 5 D-PHY TX 2 MIPI & J@ % .

MIPI D-PHY TX IP } #8514k T — D-PHY TX & PLL (PLL %52 . (UG306,
Arora VIFBH TS AR Y 5.1 T, AT AR RSP, D-PHY TX LLiZ PLL
) VCO 1E NS H el Fiii4h il tx_clk_o 5, X A:

fex cik.o = < DPHY Data Rate >/< 8 or 16 >;
F P U BT clkoutd 51, AR

feikouta = fvco/< CLKOUT4 Divider Factor >,

!
fvco'3 D-PHY Data Rate A — & 4l%F.
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4.1.2 BLBIFTFR

4-1 MIPI D-PHY TX BEEF

eeyipliyinintydninipininlydninininlys

tx drst n JL/ //

J

I

txdpen lnck Z% //
lprx en ck Z% //

J
/

I

/.

lptxenflnckZ% //

dolptxekp | )|

\

e

v

J

T

I
E

do Iptxck n 7/ //
hstxen_Inck J/ //

I\

/

/

I

[/

J

J

I

G0

/| hoo

X

i

" h55

/i

Sy dniinlydnlydniydnigiginiydnSydnlyd

/

I

do Iptx<X> n 7/
hstxen In<X> _//

/

/

/

I

I
i

I

hstxd vld _//

/

J

J

J

I

J

J

J

&0 hstxd 2

77, 7% S D) Packet J| X kb )| X717
LPX HS-PREP HS-ZERO — HS-TRA —
P11 X Lpor X LP0O X Lpll
<X>=0,1,2 or 3
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4.1.3 B E 15 FA

4-2 MIPI D-PHY BEvmE (TX)

' IP Customization

MIPI DPHY

uuuuuu

»»»»

uuuuu

uuuuu

NI I A A

T IR NN Ny

I R B

¥

i

!

General

Device: ‘GWSA—25 | Device Version: |A |

Part Number: | GW5A-LV25UG324C1/10 | Language: Verilog

File Name: ‘gowin_mipi_dphy_‘oc | Module Name: |Gowin_MIPI_DPHV_TX |

Create In: Ex\proj\fpga_proj\Test\IP_test\src\gowin_mipi_dphy

Common

Mode: @® 8bit O 16bit

[ ] RX ENABLE TX ENABLE

Clock Enable
Lane 0 Enable
Lane 1 Enable
Lane 2 Enable

Lane 3 Enable

Clock Enable

Lane 0 Enable
Lane 1 Enable
Lane 2 Enable

Lane 3 Enable

DESKEW

PLL CLKIN Frequency(MHz): (19~800)
MIPI DPHY Data Rate(Mbps): (200-3200)
PLL VCO Frequency(MHz): 900 (800~1600)

CLKOUTA Divider Factor: (1~128)

Calculate v

oK Cancel

uUG296-1.1.1

1. General it BAE
General it B HEH T HEC & 2B 1P St SCAEROAEOE B,

Device: &7~ CUACE ) Device {5 5 ;

Part Number: 27~ CECE ) Part Number {5 5

Language: BCE AW IP &k XA IAE 5 . AT
FIPIRAE, EFEEHIRES, SCKF Verilog #1 VHDL;

Module Name: FCE =4/ IP Wit 304 #) Module name. fE74 1l
SCAHET] HFr g A 2 77 . Module Name ASfg 5 J5 15 44 FRAH A,
A A, R Error $27R;

File Name: HC& /™K IP it SCHFRI SO 44 o AEA N SCASHE 7] B
B SR AR

Create In: FCE AN IP & X BAREEIE . AIEAMISCAME
HoFromiE HARERAT, HPTIEE SOARRE S M e B 42 % £ H FRis 42

2. Common it & 5l
® Mode: i%EF% 8-bits BiE 16-bits FER;

® TX_ENABLE: #%## MIPI D-PHY TX,

fiife TX BLE
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Clock Enable: & H 8% clock lane;

Lane 0 Enable: &5 HEiZEH] data lane 0;

Lane 1 Enable: & HEiZEHA] data lane 1;

Lane 2 Enable: /5 4t H data lane 2;

Lane 3 Enable: j5 =4t data lane 3.

TX % J& PLL it & #5

® PLL CLKIN Frequency: PLL ¥ ABE45i% (19~800 MHz);
® MIPI D-PHY Data Rate: MIPI HEiE#E % (200~3200 Mbps);

® PLLVCO Frequency: PLL VCO $iZ#&5 (800~1600 MHz), 1
i “Calculate” %415 Hiin;

® CLKOUT4 Divider Factor: PLL #7045 5% (1~128), clkout4
15 5 &5 B R N VCO AR (4 PAAS 734 22 5.

Uit 11 5 7 AE
Ui 1 2R AE B R 24 BT IP Core MIBL B 45 R, K 4-2 MR .
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4.2 MIPI D-PHY RX IP

4.2.1 3w O 4R

% 42 MIPI D-PHY RXIP TRE#%O

Ui I/O iR

MIPI YjEE OES

ck_n inout | INFBMEIE, Z7 n .

ck_p inout | WMEMIEIE, 2457 p .

d<0~3>_n inout | F¥EIEIE<0~3>, Z4 n i,

d<0~3> p inout | ¥Ei@EE<0~3>, ZE4) p o

5 EAES

rx_drst_n input | RX #=&k 7 =247, (KA R

o ok o output TS (Byte CIock),‘ i%‘&ﬁ‘]IfEHﬂ‘%“F:
- HS RX {55 K& 7 A5 T B

HSRX 155

hsrx_en_ck input | FFBIEE HS BUlcfiiae, & HESPE G

hsrx_en_d<0~3> input | i EiEE<0~3> HS U ffiRE, =T AR

hsrx_odten_ck input | B odE s FRL LS R, TR R

hsrx_odten_d<0~3> input | £ iEE<0~3>un i I RE, mHCP AR

d<0~3>In_hsrxd_vld output | HiEiEIE<0~3> HS His A den, =SB THERL.

o T

d0-SoinpemaT150] outut | e 16 s B 5% 16

LPRX %5

lprx_en_ck input | IFEREE LP 0 ffise, SHTA R

di_lprxck_n output | I 4filIE LP BUEdEH . n .

di_lprxck_p output | I 4filIE LP B, p .

lprx_en_d<0~3> input | H¥EiEiE<0~3> LP 2litfdife, = PE .

di_lprx<0~3>_n output | ¥r#iEifiti<0~3> LP BRI, n .

di_lprx<0~3>_p output | #ifiE<0~3> LP Ui, p .

LPTX 55

Iptxen_Inck input | I BREE LP RI%EfERE, mHFARL

do_Iptxck_n input | IS EEE LP RIEEERN, n .

do_Iptxck_p input | FHBNEE LP RIEEIERN, p .

Iptxen_In<0~3> input | HEi@iE<0~3> LP ki&flife, = TH .

uUG296-1.1.1
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4.2 MIP

| D-PHY RXIP

Uit I I/O i34

do_Iptx<0~3>_n input | FHEiEIE<0~3> LP KEEHERIA, n .
do_lptx<0~3>_p input | HEBIE<0~3> LP RIXKURMN, p .
de-skew {55 3

d<0~3>In_deskew req input | 4 i#1E <0~3> de-skew i 3K .
d<0~3>In_deskew_done output | & iEiE<0~3> de-skew 5¢ K IE
d<0~3>In_deskew_error output | % #E i iE<0~3> de-skew 4 iRTE~.

7E!

o W OEZERS MIPI 5EEW (3 (UG985, GW5A-25 #414 Pinout T
WY, B AT EZERE; D-PHY RX 5 D-PHY TX #:H MIPI £ )&% 1 .

o IR rx_clk_o 5l H, IEWEN FHEA:

frx_cik o = < DPHY Data Rate >/<8 or 16 >.
o DPUXULES{LLE(RE “DESKEW” ZLIAN f77E.

4.2.2 HAIF

[& 4-3 MIPI D-PHY RX BLEIEJFE

SSyaniydnipigiydninSnipiydpiniyAnlinliyd

lpLxenfln<X>__J7

I

Iprx_en d<x> ]
di_lprx0p /) /

/B
I

hsrx en d<X> _TW

I

J/

i

i | I
ditprxon” JI [ ) I J I I

J

i I I

e~
LP

J

/A

7
i

d<X>1n_hsrxd vld } I

LPX

\

J

d<X>In_hsrxd U

J

J

N[

2.

"hB8Y___ Packet || X__Eob > X)

Lpi1 X Lpor X

LPOO

X LP1

1

X _rpor X LP0O

uUG296-1.1.1
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4.2 MIPI D-PHY RX IP

4.2.3 B E 5 A

4-4 MIPI D-PHY EEETE (RX)

' IP Customization

MIPI_ DPHY

,,,,,,

‘‘‘‘‘‘

bbb bbb

? X
R
[ 7]
General
o Device: ‘GWSA—ZS ‘ Device Version: ‘A ‘
o e
e | PartNumber: | GWS5A-LV25UG324C1/10 |Language:  Verilog
ol higl File Name: ‘gowinimipiidphyirx ‘ Module Name: ‘GowinfMIPliDPH\’?RX ‘
L
e Create In: E\proj\fpga_proj\Test\IP_test\src\gowin_mipi_dphy
L e Common
e -
o e Mode: O 8bit @ 16bit
™ RX ENABLE [] TX ENABLE
.
.
L. Clock Enable Clock Enable
~ Lane 0 Enable Lane O Enable
™~ Lane 1 Enable
N Lane 1 Enable
e Lane 2 Enable
) Lane 2 Enable
s Lane 3 Enable
T [ DESKEW Lane 3 Enable
-
S0 e
e
i
B
Conce

1. General fit &z
General it B HEH T HEC & 2B 1P St SCAEROAEOE B,

Device: &7~ CHEE H Device 15 2.

Part Number: T7xEE & H) Part Number {5 5 ;

Language: FCE ™R IP Bk XA REIATE S . IEFAMTR
FiHIRHME, EHFHEIRES, KF Verilog 1 VHDL;

Module Name: FC& ;=1 IP BB A TR, 7845 DN SCAHE °] 55 35T
Yn%E. Module Name NiaE 5 FiE L HRAHIE, AAHE, WK H Error
FeoR;

File Name: FCE =AM 1P Wit SCHRISCHF4 . R4 M SCARER] H
o SO R

Create In: FECE AR IP Wik U B AREE R . AIAEA M SCARHE
o gmiE H bR As, Wl IE I SCARHE G ML Be e ek £ B AR k42

2. Common fit & 71

uUG296-1.1.1

Mode: %% 8-bits B 16-bits Hiz;
RX_ENABLE: i&# MIPI D-PHY RX, {#&E RX fl & ;
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Clock Enable: & H 8% clock lane;
Lane 0 Enable: &5 HEiZEH] data lane 0;
Lane 1 Enable: & HEiZEHA] data lane 1;
Lane 2 Enable: /5 4t H data lane 2;
Lane 3 Enable: & HEiZEH] data lane 3;
DESKEW: i k4t H] de-skew 155
3. Ui R RHE

g 1 7 HE 278 2410 1P Core HIBC B4R, Mnf& 4-4 MR .
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5 ZEiit

5 Z5 it

KT MIPI D-PHY RX #HRxZF it ES Was R E M
Gowin DSI RX B2P RefDesigns.

KT MIPI D-PHY TX #HxZH Wit ES Was R E M
Gowin P2B DSI TX RefDesigns .
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https://cdn.gowinsemi.com.cn/Gowin_DSI_RX_B2P_RefDesigns.zip
https://cdn.gowinsemi.com.cn/Gowin_P2B_DSI_TX_RefDesigns.zip

Bt A MIPI D-PHY %%

M5 A MIPI D-PHY iRZE 3
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M3 A MIPI D-PHY #ZE %

£ A-1 MIPI D-PHY i£% (BEE(Arora)ZRiK)

Resolution Frame Rate | Bits Per Pixel Total Lane Per Lane Recommended Per Lane Fabric
(HZ) (Bits) Data Rate Number Bit Rate Gearing Ratio Clock (MHz)
(Mbps) (Mbps) (1:N)
FHD 60 8 1188 2 594.0 8 74.25
1920x1080p 10 1485 2 742.5 8 92.81
(2200x1125) 16 2376 2 1188.0 8 148.50
18 2673 4 668.3 8 83.53
24 3564 4 891.0 8 111.38
120 8 2376 2 1188.0 8 148.50
10 2970 4 742.5 8 92.81
16 4752 4 1188.0 8 148.50
18 5346 8 668.3 8 83.53
24 7128 8 891.0 8 111.38
UHD 30 8 2376 4 594.0 8 74.25
3840x2160p 10 2970 4 742.5 8 92.81
(4400x2250) 16 4752 4 1188.0 8 148.50
18 5346 8 668.3 8 83.53
24 7128 8 891.0 8 111.38
60 8 4752 4 1188.0 8 148.50
10 5940 8 742.5 8 92.81
16 9504 8 1188.0 8 148.50
UG296-1.1.1 38(38)
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