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2. BB

AR BBR I RE, HATCE, HARIE R SCIE H S G LA R B

M.

2.1 BERIIAEENH

A20 F IR R RS, SCREXUBEEH o SCHER LCD B DX e K ar MR sk
1-1 7R

HATEE L, TTL B P80, i HV RGB # LRI CPU/I80 #11, LCDO M
PD H%it, LCD1 M PA H#giHi.

FATRIE, ZOE SRR, WLvDS #:11, LVDSO0 M PDO-PD9 #iii, LVDS1
#5E M PD10-PD19 ¥

DSI#1, fiif] A20+SSD2828 11773, L A20 ) HV RGB # it , %t
IC %% DSI 11,

U — %4 s A Dual Link LVDS, & T LVDS WIFTA 51, 54— Haefd
HoAng O s HoAbE: R YT E A A 1 0UBE R SRR

% 1-1 A20 LCD % 10 [

>

Interface Solutions LCDO LCD1
Parallel RGB 2048 x 1536
HV RGB PD PA
Serial RGB/CCIR 1280 x 720
Parallel 18bit
CPU/80 1280 x 720 PD PA
Parallel 16bit
Single Link 1440 x 900 PDO0-PD9 PD10-PD19
LVDS
Dual Link 1920 x 1200 PDO0-PD19
DSl 4Lane (A20+SSD2828) | 1920 x 1200 PD PA

2.2. N4

LCD #H5<2 75 L WL ok o

2.3. VRS M

lichee\linux-3.3\drivers\video\sun7i\lcd

A20 LCD Btk it Bl -7 -
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3.LCD EEEmENH

3.1. sys_config.fex

3.1.1.LCD ¥03#

Xt LCD N ZHIELE W] LS53R 1-2, #iE i 1

KA,

MRSEHANE . BRI TENRN2.1LCD % 1 2 8 9]

2 1-2 LCD £ 0% & i B

Interface Parameter
Parallel RGB lcd_hv_clk_phase
(Icd_hv_if=0) lcd_hv_sync_polarity
Serial RGB
(Icd_hv_if=8)
lcd_hv_clk_phase
RGB #M Dummy RGB
] ] lcd_hv_sync_polarity
(Icd_if=0) (led_hv_if=10)
lcd_hv_srgb_seq
RGB Dummy
(lcd_hv_if=11)
Serial YUV/CCIR656 lcd_hv_syuv_seq
(lcd_hv_if=12) lcd_hv_syuv_fdly
Parallel 18bit
CPU/8080 #:11 (lcd_cpu_if=0)
. lcd_cpu_te
(Icd_if=1) Parallel 16bit
(Icd_cpu_if=4)
Single channal
LVDS 1 (lcd_Ivds_if=0) lcd_Ivds_bitwidth
(Ied_if=3) Dual channal Icd_Ivds_mode
(lcd_Ivds_if=1)
DSI £ lcd_hv_clk_phase
A20+SSD2828
(lcd_if=4) lcd_hv_sync_polarity
A20 LCD #ETF K 1t B
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3.1.2.LCD B )&%

SN LCD BERLASG 15, 763 2 A20 [¥) LCD =il 28 254F ~, F&E LCD i /3=
. SHOEMULHITE N 2.2LCD IS

A20 LCD i} & ¥ua 3t 9 1. led_x, led_y, led_ht, lcd_hbp, lcd_hspw, led_vt,
lcd_vbp, lcd_vspw, lcd_dclk freq.

7£ A20 [¥] LCD il &, a0 2 an s 2544

a. lcd_hbp > lcd_hspw;

b. lcd_ht > lcd_xxcycle+lcd_hbp, ElJ& led_hfp>0; cycle A%/ pixel [¥] cycle %1;

c. lcd_vbp > lcd_vspw;

d. lcd_vt >lcd_y+lcd_vbp: El& lcd_vip>O0.

hbp 753553 B RS 310 52 SO FEAVELEE hspw . X Rl 5L, ZIERARAC & A20 (1) LCD
2%, hbp(A20)=hbp(panel)+hspw(panel). vbp 5 X & hbp.

3.1.3.LCD Ihfe s

fic % LCD_FRM, LCD_GAMMA, LCD _CMAP =%,

47 LCD 14 £ 11ty RGB666, &1 led_frm=1; #7 LCD 14 & /1ty RGB565,
Y led_frm=2,

# LCD B 75 % Gamma &R 1E, BCE lcd_gamma_en=1 Fl lcd_gamma_tbl.

%7 LCD 5% RGB T #E#i#41, ML#E lcd_cmap_en=1 il lcd_cmap_tbl.

BTS2 )L2.3 LCD HARZE i i,

3.1.4. BYRE XK 10

AR SE B J7 58 BTt T B P P B PR U O AR 10, VRAN U7 2 2.4 POWER
J% 10 UiEH”.

HZ%: led_pwm _freq, lcd_pwm_pol, lcd_pwm_max_limit;

YR 6 10: Ied_power (ERiA power2), lcd_pwm, lcd_bl_en;

LCD #J#41k 10: lcd_gpio_x: VE4UiEIAES WL 2.4.47;

LCD PIN:lcdd0~Icdd23, Icddclk, lcdde, lcdhsync, Icdvsync. LCD PIN it &, Fif
LCD #% 1 h# &2l & LCD PIN. LCDO &4y PD I, ThReit# M 2; LCD1 ELE KN
PA [, LjReik#EN 3.

A20 LCD Btk it Bl -9-
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3.2. lcd_panel _cfg.c

3.2.1.LCD RrI#I%E

FEYUEALH LCD 5t 51584 C X4 i) LCD_panel_init B%t. AS[AH: 1) LCD
Bt, WREhIRMEEASFEIR R D wE, VEYRBE 2 3.3 LCD RRIVIiEiL” .

3.3. linux BB LCD EL &
3.3.1. B M5 S

.\lichee\linux-3.3\drivers\video\sun7i\lcd\lcdO panel cfg.c
.\lichee\linux-3.3\drivers\video\sun7i\lcd\lcd1 panel cfg.c

3.3.2. %wiF

i H putty login, AT
$ cd ~/exdroid/lichee
$ ./build.sh -p sun7i_android

3.3.3.{T8

2 Linux [, 47
$ cd ~/exdroid/lichee;

$ ./build.sh pack

RS2 android [, $AT
$ cd ~/exdroid/android4.2.2;
$ pack

3.4. boot HrE LCD it &
3.4.1. B85 XX

...\boot\boot1\driver\drv_de\de bsp\lcd\lcd0 panel cfg.c
...\boot\bootI\driver\drv_de\de bsp\lcd\lcd1 panel cfg.c

3.4.2. gmik

¥ F putty login, # 4T

A20 LCD Btk it Bl -10 -
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$ cd ~/exdroid/lichee/boot/boot1/driver/drv_de;

$ make clean;

$ make

AR drv_de.drv, 7T
...\lichee\tools\pack\chips\sun7i\wboot\bootfs\drv_de.drv

3.4.3. boot IREHE H

BWRMITIE, —FITER TR ET -

$ cd ~/exdroid/android4.2.2;

$ pack

— MR B PLE drv_de.drve

BRI, RSO, #E USB 4, % PC #EM7 1R E AL, &3t U
R, XBHTEME BB 1-1 frow.

% ...\wboot\bootfs\drv_de.drv 1145 DLt 44 FR N Volumn” i EL B, 40 B 1-2 Bl o
WG HE B RS, 5K drv_de.drv 1.

A20 LCD FRHIF & i B -11-
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bootQ wversion
reg_val=0x00000
CDRAM ©.99] clk
Found PHU:AXP22
ddr vol 1500mY

dram size =2048

1 2.0.0

000
= 240
1

Ready to disable icache.
Succeed in loading Bootl.

Jump to Bootl.
1701
1761
.1761
1761
1791
.2241
2671
.2681
L2791
.2831
.2831
.2831
.2841
2871
L9571
.9931
.9951
.9951
L0081
L0121
L0121
L0391
L0401
.04071
L0421
L0971
.2161
2741
.3081
.5171

PMPRMNMNMNNMNMNONMNMNONMNNPEPRRPRPOOOOOOOOOO0O o0

L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L
L

bootl

yersion
script installed ok

PMU: AXP221

bat ratio = 100

dede3
plll 1
pouwer
key

1200
008

Finish

no key found

dedel
decdc?2
dcdcd
dedeb
flash
Flash

fs ini

3000
1200
1200
1500
init
init
t ok

start
Finish

fattype FAT16

fs mount ok
dram_para_set start

dram_para_set end

type=4
49

8

part count = 2
USE Devicell
USB Connect!|

uSuspe
uSuspe
uSuspe

usb_device:
usb_device:

1-1 U 3=

nd
nd
nd

Set Address 0x0x00000004
Get MaxLUN

1 2.0.0

A20 LCD FHLFF % 15 BH
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= Yolumn (F:} Zl'E"EI
IHFE WEE HFW e IRD  #HERho

O=t- Q- ¥ e ok [

W !H‘EJ
Niatag hast. ind [ N
A RO P A e ) BT T bR | o e T
G| piae |{9| R =-=1 S
o iR — ! . B
@ W TEMrEEm Femtzd, 3ft 4 omt3T. oft =
Yab _:“! IJIII 111 - + —‘J lipm
Ta,
magic, bin e 1""I_ prot axf
IR o ju.-
EeElN® % @ |r:,h;r~ ' '_J S | WAl I um:r .
BiBER = " meripl bim apri La. anf
¥ BN N (L] AR AAGE
EH E AT I._';

Yolusm g:]

MPERR. AT

Kl 1-2 volumn H 3%

3.5. A10 2| A20 HLE B

BT REM A10 FBAE R A20 EF), RIS HEDLU N #4E D R PS4 LCD 7& A20
-4 F work.
@i LCD Z3#E A20 =41 sys_config #itk 15k, BTS2 M.

3.5.1.A10 R E SN

Lcd_hspw(A20) = Icd_hv_hspw(A10)
Lcd_vspw(A20) = lcd_hv_hspw(A10)
HARZHUR A0 —5, TDUEEH.

3.5.2. B34 (Icd_panel _cfg.c)

BEscAt, A20 AHXS A10 A 1 —2eA8fk. @il A20 MIBRINBE SO, 2 BB

WIUH Ak R B gamma_tbl 3.
A20 F1, LT A S EE T BAE sys_config.fex HACE, fE5 CHHE, RAlURdE

A20 LCD I A 6t B -13-
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gamma_tbl, =%},

A20 LCD FEERTIT R B
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4. LCD 4%t iA

4.1. LCD #EOZS¥1iH

4.1.1. lcd_if

Lcd Interface
&E?I‘Hf“ BT L SUA:

-lkb)l\)*—‘o

HV RGB #11
CPU/I80 %1
Reserved
LVDS #1
DSI #1

4.1.2.1cd_hv_if

Lcd HV panel Interface

EANSHAATE led_if=0 I A H 2. & X RGB [FH 5 T LRE: O,

B0 EAH BLAEL IR R SON

0:
8:

Parallel RGB
Serial RGB

10: Dummy RGB

I1:

RGB Dummy

12: Serial YUV (CCIR656)

4.1.3.lcd_hv_s888 if

Lcd HV panel Serial RGB output Sequence

EXANSHRELE led if=0 H. lcd hv if=1 (Serial RGB) I A H %K.

& X FFEAT RGB it 11 7

0:
1
2
4:
5:
6.
8
9:
1

0Odd lines R—G—B;
0Odd lines B—>R—G;
0Odd lines G—>B—R;
0Odd lines R—-G—B;
0Odd lines B—R—G;
0Odd lines G—»B—R;
0Odd lines R—G—B;
0Odd lines B—>R—G;
0: Odd lines G-=B—R; Even line G->B—R

Even line R—G—B
Even line R—G—B
Even line R—G—B
Even line B>R—G
Even line B>R—G
Even line B>R—G
Even line G—-B—R
Even line G—-B—R

A20 LCD L A 15 B

Copyright © 2013 Allwinner Technology. All Rights Reserved.
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4.1.4.1cd_hv_syuv _if

Lcd HV panel Serial YUV output Sequence

EASHAETE led if=0 H led hv if=2 (Serial YUV) B4 H L.
SE XL YUV Hir A% X

: YUYV

YVYU

uYVvy

VYUY

W o = O

4.1.5.lcd_cpu_if

Lcd CPU panel Interface
EASHIAHLE led_if=1 B A6 2L
VB A RLAE 0T B2 SO

0: 18bit/1cycle parallel (RGB666)

4: 16bit/1cycle parallel (RGB565)

6: 18bit/3cycle parallel (RGB666)

7: 16bit/2cycle parallel (RGB565)

4.1.6.lcd_Ivds _ch

Lcd LVDS panel Interface

i LA LR S N SO

0: Single Link

1: Dual Link

LVDS # 11 LCD B¢, %€ X 1 clock pair+3/4 data pair, A 1 4 link. #74 2 clock pair,
M4 dual link.

4.1.7.lcd_Ivds_bitwidth

Lcd LVDS panel color depth

VB BN B2 SR -

0: 8bit per color

1: 6bit per color

# 5 link 5 4 data pair, Il ¥ 8bit per color, # %F link 5 3 data pair, ] J 6bit per color.

4.1.8.lcd_Ivds_mode

Lcd LVDS Mode
EABHHNAGTE led_lvds_bitwidth=0 i 445 2%

A20 LCD Btk it Bl -16 -
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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AR INKIER A NAS

0: NS mode

1: JEIDA mode

NS mode F JEIDA mode {1 5E X an& 2-1.

JEDIA mode

Previous Cycle = Current-Cyols

L Mext-Cyole—
L]
T
Clock / !

S U A B
00 00000000

'

i i

! ]

RIN1+ ! !
RIN1- . :
i P

!

L]

DE

RINZ+ ]

RIN2Z-

] ]
L ]
| ]
1

RIN3* i

RIN3.

NS mode

! ™ hY
-3 (1] oE wa LR ar -2 (L] 4

Clock

RIND+
RIND-

RIN1+
RiN1

RiINZ+
RINZ-

RiMN3+
RIN3-

2-1 LVDS JEDIA mode and NS mode

A20 LCD I A 6t B -17 -
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2 & P &

Allwinner Technology

4.2. LCD B FS$in
4.2.1.1cd_x

BIRBEIKEAR R A
4.2.2.1cd y

EoRBF AR A
4.2.3.lcd_ht

Horizontal Total time
f&—4T M delk 11 cycle M. WL 2-2.

hsync hspw—=» I_I

hfp hbp

de

ht

22 AKF 7 I A
4.2.4.1cd_hbp

Horizontal Back Porch
FBE AT, 17D ES (hsyne) JH46, FA IR 2 1) delk 1 cycle ML AL
R ESX. WK 2-2.

4.2.5.1cd_hspw

Horizontal Sync Pulse Width
FRATFIPAE SR . AN 1A delk PIRFTE] CRPZ 1/ data cycle FURTTE]D . LI
2'20

4.2.6.lcd vt

Vertical Total time
FB—M AT LK 2-3.

A20 LCD FRHIF & i B - 18-
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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VSyn c VSpw > I_I

vip vbp

ht—»“«
oo [T LI THTeern
vti2 |

2-3 FHE I I 755 E
4.2.7.1cd_vbp
Vertical Back Porch
e RAAES (vsyne) JTAR, FA BRI Z B EATEL AFE AP ESIX.
W& 2-3,
4.2.8.lcd_vspw

Vertical Sync Pulse Width
e R E SRR . AT, W 2-3,

4.2.9.lcd_dclk freq

Data Clock Frequency
18 PIN B2k BRI MALESR . #4708 MHz
BEEE R iEL = (Ied_dclk_freqx1000x1000) / (htxvt)

4.3. LCD HAhZ%ii A

4.3.1.1cd_pwm_freq

Lcd backlight PWM Frequency
XA HEE PWM 55 KR, AN Hz. A20 PWM K IiC & v [ 8
100Hz-100,000Hz.

4.3.2.1cd_pwm_pol

Lcd backlight PWM Polarity

EANSHACE PWM 15510 &2 LI . B B AR RLE T B 5 SO
0: active high

1: active low

A20 LCD Btk it Bl -19 -
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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4.3.3.lcd_frm

Lcd Frame Rate Modulator

FRM J2 4 i1 T PIN Jak /b 5 35010 (20 ) 55

AN SEBEE AR RSB N A SN

0: RGBS888 — RGBS88S8 direct

1: RGB88S — RGB666 dither

2. RGBS88S — RGB565 dither

F e LCD B 1% 245 08 18bit thiF (RGB666) Y 16bit thiF (RGB565), ilFT
JF FRM IjRg, 1@Id dither I 7 SRR MATR, fFERIAE] 24bit 7K (RGB88S) AL
i 2-4 FE 2-5, EEGEEE N RGB66 1 LCD ff s, FEZHT T dither 5K 7R,
FT7F dither J5 BRI Hh 7 I B 100 -

A20 LCD FRHIF & i B -20 -
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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K 2-5 FRM 2 ]
4.3.4.lcd_gamma_correction_en

Lcd Gamma Correction Enable

B AR F0 B E SON

0: Lcd 1Y) Gamma 2 1E I8 % 4]

1: Led f) Gamma & IEDWRETT B

WEN 1, FEX led gamma tbl [256]3E47 T A .

ROGOBO:#: H4 %7 28

R1G1B13# %7 38

R2G2B2;i#: 1 ¥ 38

R3G3B33: 1 i 38

AL AT R E R

A20 LCD FEERTIT R B
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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4.3.5.1cd_gamma_tbl

Led Gamma Table (R BE7ERF AR HHBCED

USEON— N u32 led_gamma_ tbl[256];

led gamma_tbl[n] = rout<<16 | gout<<8§ | bout<<0 F7~: A r=n K}, #iH r=rout;
A g=nItf, Hith g=gout; %A b=ni, %ith b=bout.

H P Gamma 1% IEDIRERS, BT LME A 1cd0_panel cfg.c #1[1) LCD_cfg_panel info
BRI B AR NS ] AT A .

4.4, POWER } 10 #i8H

4.4.1.lcd_power

~l: led_power = port:power2<1><0><default><1>
& X: LCD HIHE X gpio .

4.4.2.1cd_bl en

~l: led bl _en = port:PHO7<1><0><default><1>

& X+ led_power 5|79 PHO7, PHO7 it =y - FIHTJT LCD 0t B RLAMERE.

N RIES: TIRE G 1O

BARIES: WERM: 0 MiE, dn AR E A A, DR 1 U5 A AT
HIBH Bz, 2 AR A T 4. (A default AIiHARBRUCIRES, BIHPH B, HeE
HyE LR

BEARIE T WBhEeS): default RIKSNHE S 25EH 1

FVUANREES: HHE AT B F; LCD e TAERTHHESE, 0 KBS, 1 45
HF

4.4.3.1cd_pwm

il led pwm = port:PB02<2><0><default><default>
& X PBO2 fiith PWM 5 5.
A20 J7 & 5E PB02 Jy PWM &5t ol 1. adt i fs I ER AL & .

4.4.4.1cd_gpio_x

~: led_gpio 0 = port:PA06<0><0><default><default>

& X led gpio 0 54 PA06.

F—NRAE T ThRe L 0 NHA, 1 %

FoARSE T NEHBM: A 0 BE, PR EEA, R 1R A

A20 LCD Btk it Bl -23-
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HBH BB, 2 AR A T 4. {8 default HIiEACRBRYOIRAS, BIHPH B, HE
EACT W

BT WEIRES; default RIKSHEE 1R 1

FUANRFE S . RoRBOIME; B M B N, 5] RS, 0 VR
F, 1 A EHSE

A20 FR B A, A 6 MR led gpio 511, led gpio 0, led gpio 1, led gpio 2,
led gpio 3, lcd gpio 4, lcd gpio 5.

Hrr, led gpio 0, led gpio 1, led gpio 2, led gpio 3, %M -F42.3.3 {10 #idil
BRATE: MR TR 1O & .

led gpio 0 1 lcd gpio 1, %FRT-<{4i i SPI #2 47444k SPI f) 10 f7 % . {4 Ff] SPI
B,

4.4.5.lcd_pin

1 1cdd0 = port:PD00<3><0><default><default>

Xz leddo XANGIE, HIJE PDO, ECE N LVDS HiHi.

F—NRFES: IREDHEL; 0 %I, 1 %I, 2 N LCD %, 3 4 LVDS £ %
H, 7 M disable.

FAREE S NEHBHE; R 0TS, s NEHEE SRR, W2 1 NE R
HFH Edy, 2 AR A EBEPE T . (3 default FIiEAARIRVCIRGS, BIEFE B4y . He
ATy W

EEANRIES: IKBhAE ) default FIKSHAE 1725548 1

FIANRYE S RRIME; B2 Y E AR, &5 B, 0 AKE
L, 1 AEHA

LCD PIN HIECE 41 T -

LCD & HV RGB & DSI jf, CPU/I80 BfiT, i XAHRM T 10 124 LCD #id (
B 0 ¥, RSN 2; WRE L BEE, B NREESN3);

LCD & LVDS BEff, @425 X PD HXF R TO F128 LVDS i (B2 — AN R$ES
N 3);

LCD PIN JFT A 10, ¥nlidatvER 7 A HE X, BRRSIXER 10 AT H)
IEERAE .

A20 LCD Btk it Bl -24 -
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5. LCD ¥ f4-Fc & 1 B
5.1. B AFUiEH

Xt 1ed0_panel cfg.c fl lcdl _panel cfg.c H 3@ 4L (1) e £ B2 D an 1] 3-1 fros . Horp,
LCD cfg panel info , LCD open flow , LCD close flow A1 LCD_get panel funs 0/
LCD_get_panel funs 1 &2 Z0H 5 1) 4 A pRi 2.

PR%l: LCD cfg panel info

Tige: FCE A20 () TCON ¥ €S 4

JR A

static void LCD cfg panel info( panel extend para t * info)

TCON H¥ R ZH A e UL E, S48 E X W2.3 LCD HARZE Ui B,

T2 gamma KZIE, BLECERLYT, BCEREEHhZRE GRS ZA L, DUAEE
NIz e B etk ) LCD J#, 7E sys_config HUREAH R EHL ] enable 2% E 1,
led gamma_en, led cmap_en, Icd_bright curve en; JFHIEF 3 M RZ%K, lcd gamma tbl,
led_bright_curve_tbl, led_cmap_tbl, 41 KN Fra 4 GRS E 75 . HEEMZ: gamma KX
bright_cure %, Bt 17 18 B mifd, REHMEBIA A (255 1. RS
AN, AT AR AR N R A LIS IN T, cmap tbl FIK/NERE T, ANRE/NEIE iR 1
Ko

A ) gamma FIE H rgb = gamma {H4L& ), %5 8bit, H FiHR AL IR
H, = gamma {8 /& A A 0

static void LCD_cfg panel info(_panel extend para t * info)

{

_u32i=0,j=0;
__u8led gamma tbl[][2] =
{
//{input value, corrected value}
{0, 0},
{15, 15},
{30, 30},
{45, 45},
{60, 60},
{75,775},
{90, 90},
{105, 105},
{120, 120},
{135,135},
{150, 150},
{165,165},
{180, 180},

A20 LCD Btk it Bl -25-
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{195, 195},
{210,210},
{225,225},
{240, 240},
{255, 255},

}s

memset(info,0,sizeof(  panel extend para t));

}

PE%: LCD open_ flow

Dhfg: € SUTFBE B AE

JiAl: static  s32 LCD_open_flow(_ u32 sel)

HARPIRA 3.2 R BERAE .

PE%L: LCD close flow

Dhfg: € RBE IR

JFAY: static  s32 LCD _close flow(__u32 sel)

1ZRE5 LCD_open_flow X} 3

PR%L: LCD get panel funs 0/ LCD_get panel funs 1

Dife:

J7i#: void LCD get panel funs O( lcd panel fun t* fun)/

void LCD get panel funs 1(_ lcd panel fun t* fun)

ZERE LT 50, LCD _get panel funs 0 R 7E M4 1cd0_panel cfg.c 115 X,
LCD get panel funs 1 R7E X led]l panel cfg.c H5E Yo

A20 LCD FRHIF & i B -26 -
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TCON ¥tk T
LCD_cfg panel_info —1 LCD_power_on LCD_POWER_EN
— TCON_open "
e WO E
TR B
LCD_open_flow LCD_bl open IECD, [EnA LN
LCD BL EN
LCD_close_flow
CPU/IBOSF WIdA
i i B LCD_CPU_WR
—| LCD_panel_init LCD_CPU WR_INDEX
LCD CPU WR DATA
M TREE S _CPU_WR_
LCD_get panel funs 0
LCD_get_panel_funs_1 LCD_cpu_register_irq
MIPI DSIF##] 41k
dsi_dcs wr
VAR AR
N o N dsi_di :n=0,1...5;
OB 17 45 LT RTA AL || [ (paran
A H R 2
LCD_GPIO set_attr
HCHIIR
LCD_GPIO_write led iic write
LCD_GPIO_read led_iic_read

K 3-1 Bo B S Y RS R
5.2. HRBEFEHFE

TFR B R E AR A B 3-2 Pl

Hrr, LCD open_flow 1 LCD close flow #RNHFIFEMAEREL, FTHEFRIREL, W
LCD power on, TCON open Z5pR#, FONTFRBEDIEMREL.

AT EHAT YR ERER) LCD 5, LCD panel init &2 LCD panel exit iX Bi#A] LA

A20 LCD FRHIF & i B -27 -
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LCD_open_flowJT 5E il 2 LCD_close_flow X JF it 2
A Delay
LCD _power _on T HIR LCD power close JEHLYR
¥ Delay A Delay
LCD panel_init HIEEAL LCD panel exit BH R
¥ Delay A Delay
TCON_open HTCON TCON_close FTCON
¥ Delay A Delay
LCD_bl_open VAR D LCD_bl_close KL
¥ Delay

& 3-2 JFERTi
5.2.1. FF R 5 B R H i BH

TFBEH P B K20 LCD panel init, TCON open, LCD power on, LCD bl open.

PR%L: LCD panel init

Dhe: XJBERIaaAL

JiAL: static void LCD panel init(_ u32 sel)

A S %23 X MWIGEH” . 0 AT EHATHI HIEEIE, LCD panel init %
LCD_panel_exit IX B IR RE AT LAE 2 .

PK%l: TCON open

Thg: 177 A20 LCD #Zffil#s, JHankl# LCD for

J77Al.  $32 TCONO open( u32 sel)

ZER A RN IREh S, S O RR .

PR%L: LCD power on

Tige: #TJF LCD Hii

JiAL: static void LCD_power_on(__u32 sel)

BoRENIRAE LCD_PWR_EN s8I (A, ) tn] B dr sl ek SN &

B%: LCD bl open

Tige: #TF LCD &>

J5i#Y. static void LCD bl open(_ u32 sel)

BoRIEN L LCD PWM _EN #1 LCD BL_EN p&¥el At fH, 2 ta) [ seil
BRELNZS .

LCD PWM_EN, LCD BL EN, LCD PWR_EN X =R #2 i@ GPIO il Sz,
HLEAI T T I DG, 10 BIALE &M LAE sys_config.fex ST,

B#: LCD PWM_EN

IheE: FTIFERIEH] LCD &% PWM 5 5

J57i#: void LCD PWM EN (_ u32sel, boolb en)
A20 LCD T & i B -28 -
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S -

b_en=0: ¥ PWM pin LM, FHHE PWM HEERC ]
b_en=1: ¥ PWM pin B4 PWM, £t PWM FBit4T I
Xt WF sys_config.fex A4 led pwme

B#: LCD BL_EN

Difg: FTITFECH] LCD H

J&#: void LCD_ BL EN(__u32sel, boolb en)
S -

b_en=0: WE LCD HusEiil 10 AX R, KT
b_en=1: &E LCD Bt 10 AN HF, FTHE
Xt WF sys_config.fex X417 led bl en;

Bi%¥: LCD PWR_EN

hfg: 4THFER M LCD HJA

J#%: void LCD PWR EN(_ u32sel, boolb en)

S :

b en=0: ¥ & LCD HEJFEIEH] 10 AXT N HF, J5H LCD HF
b en=1: & LCD HJFEIEH] 10 AX N EF, FTIF LCD HE
XTI T sys_config.fex XA led_powers

I R 20 B R 5 T 7 1 20 B8 R SR R

5.2.2. JFRBFIUEE B 2t B

PR%L: LCD_open_flow

Thag: HIEALTT R B 12D IR AR

Ji7Y. static  s32 LCD open flow(_ u32 sel)

BRI N A

static  s32 LCD_open_flow(_ u32 sel)

{
LCD_OPEN FUNC(sel, LCD power on,10);
LCD _OPEN FUNC(sel, LCD_ panel init, 50);
LCD OPEN _FUNC(sel, TCON_open, 100);
LCD _OPEN _FUNC(sel, LCD_bl open, 0);
return 0;

}

wi b, WIGEEEASTT B AR D R AT A

® JIJFLCD HJE, FIER 10ms;

® Witk hE, FHAEIR 50ms; (AT EWIGEWHIEE, RIEHIDE)

® FTJT A20 TCON, M %EiR 200ms;

® I, LR Oms.

LCD_open_flow K% R 2 RG A aE W5 8 B — X, #4478 LCD_OPEN_FUNC

A20 LCD Btk it Bl -29 -
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R FEXT B T 5 A0 TR R B ATVEM, FRRE AT 1IZ I B 2D IR R 2. LCD _open_flow

bR LI N 420148 — F LCD_OPEN_FUNC(sel, function, delay time)iE4T B8 #5073 1)

B BAORIE R RN 20T 5 2 B

B #: LCD _OPEN_FUNC

hge: VEMITBE D B ek B 20T R i AE

J7i%: void LCD_OPEN_FUNC(_ u32 sel, LCD _FUNC func, _u32 delay)

ZHULA

func & — PR EFRER, HEME: void (*LCD_FUNC) (__u32sel), HI/THEE X
HRHL I ER G — e tean:

void user defined func(  u32 sel)

{

//do something

}
delay ;2 HATIZ IR )G, FRAEBINE], B AR,

5.3. FRI¥Iak

—HB5 B T EHATVIE A, EF B PR, XTRLT LCD_panel init P45
7E A20 1, $RAET LR AT R RIwIaat, IS iniE 2-1.

Xt DSI B, J2idid DSI-DO @B AT W64 . X1 CPU BF, J2ifid 8080 &£k
J70 A& LCDIO (PD,PH) #HTHIGA . XFWIantb 7720, FLR 2R 5] AL & e
X5 CPU B—%.

X T 75 SPL B H A R AT B 75 20, AT GPIO 51 AR SEHL . X T 7% 22 1IC
WAL E LCD Bf, $24E 1IC B35S %k, 540 GP1O, IIC § SDA, SCL MIH)5] L &
& XL T sys_config.fex 1.

1 A20+SSD2828 [M2H4A, Al FIBRIA ] LCD_panel_init.

5.3.1. CPU/180 B BI#I144L

CPU St M#Jaa il LA <[5 5.3.57 1) SEH1
BORIRBNIRMHE 5 MR DR B AT AE . W
B#: LCD_CPU WR
Thg: W€ CPU BRITEE 27 47 as M fi & HIE
J7#: void LCD CPU WR(_ u32sel, u32index, u32 data)
void LCD CPU WR(__ u32sel, u32index, u32 data)
{
LCD_CPU_WR INDEX(sel, index);
LCD_CPU_WR DATAC(sel, data);
}
KL T 8080 Bk TP ERAE .
LCD_CPU_WR_INDEX SEIEE — M E#AE, X PIN I RS (AD) JRHAF, EZ
A20 LCD Btk it Bl -30 -
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s E R N A NS E index HIME.

LCD_CPU_WR_DATA LIS AN E#AE, XB PIN I RS (A1) AEHE, B4
s E R N A NS E data [1E .

B#: LCD CPU _WR_INDEX

Ihig: WE CPU B NigE %748

J7i%: void LCD_ CPU WR(__u32sel, u32index, u32 data)

void LCD CPU_WR_INDEX( u32 sel, u32 index);

ARV L LCD_CPU_WR.

¥ : LCD CPU WR_DATA

Dhifig: W€ CPU B 2 A7 {E iR & 1

JE#: void LCD_CPU WR _DATA(_u32sel, u32 data);

ARV L LCD_CPU_WR.

PE#L: LCD cpu register irq

IhfE: W E LCD_GPIO PIN Jil Ak N sl H A X,

JiA: void LCD_CPU register irq(_ u32 sel, void (*Lcd_cpuisr_proc) (void))

VM cpu B () T B Ab P BR 2, IRE) 23 #EAEDS vblanking Hr T BLE  — T P VEM
W Ab2E PR %Y Led cpuisr_proce

CPU Bt 4R A3 BT I 25 B s #%) LCD_panel_init. 7£ CPU i LCD_panel_init
R R E, BT AR, B2
f§iH LCD_CPU_register_irq {¥/iif CPU Bf ) -H B b BE PR 21 Led_cpuisr_proc, 1% BRI 1]
W%, TILLZE CPU B GRAM [ X A1 Y Abhn i BNE M EAE, PARIE SR D b R midh AT
—IRF,
NI
static void LCD_panel init(__ u32 sel)
{
kgm281i0_init(sel); //initial lcd panel
LCD_CPU register_irq(sel,Led cpuisr proc); //resgister cpu irq func

}
5.3.2. fF F 10 B BT E: OV 64L

10 AU R 474 CIRIER AL AT DL T 57 5.3.2 S

10 AL E (PIN D 5 3, BN &M G N far D € SORER S HIAELAE sys_config.fex,
HKI§ 2% 2.5.2.

BRIRENFR AL 2 M R BT . BT

B%: LCD_GPIO read

IffE: #EEL LCD GPIO PIN il _E 1) Hi°F

J7AY:  s32LCD GPIO read(  u32sel, u32io index);

ZHUL -

io_index = 0: X} T sys config.fex H ] lcd gpio 0

io index =1: X} T sys config.fex H ] lcd gpio 1
A20 LCD BHIF A& B 9] -31-
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io_index =2: X} T sys config.fex ] led gpio 2

io_index = 3: X} T sys config.fex H ] Icd gpio 3

BRI [BHE R R 1O Hdm AT, H AT 1% GPIO & N A G IE .
Hi%: LCD GPIO write

IfE: LCD_GPIO PIN fiI_L 4 vy B ~F Bl AR He P

J7if:  s32 LCD _GPIO write(_ u32sel, u32io_index, u32 data);
ZH UL

io_index =0: X} T sys config.fex H 1] led gpio 0

io index = 1: X} T sys_config.fex H1] led gpio 1

io_index =2: X} T sys config.fex ] led gpio 2

io_index = 3: X} T sys config.fex H ] lcd gpio 3

data=0: XJ i 1O % HHfIC HL~F

data=1: X 10 %t = FE P

R T1% GPIO & XN TE T «

PE%: LCD GPIO set attr

Thig: % E LCD_GPIO PIN Ay A gl X

J7if:  s32 LCD _GPIO set attr(__u32sel, u32io_index, bool b_output);
ZH UL

io_index =0: X} T sys config.fex HF ] lcd gpio 0

io index =1: X} T sys_config.fex H ] led gpio 1

io_index =2: X} T sys config.fex ] led gpio 2

io_index = 3: X} T sys config.fex ] Icd gpio 3

b_output =0: Xf M 10 WE NN

b_output = 1: XfN 10 W& Nith

5.3.3.f% F SPI B:O¥441k

] SPI 32 ORI 4A 4k, SEURAE ] GPIO A SeBl, RSN HECSZI T GPIO #
UL SPI ) #1E
10 A E (PIN JiD 7 X, BRINEPE G N ) & BRI Fai BB AE sys_config.fex,
HARES % 2.4.4.
ROt 2 NMEOREH T SPLISEHAE. ST
PRI%N: spi 24bit 3wire
Dhfe: fa SPI MNik4s, HHATE 7 aviifE
Ji#: void spi 24bit 3wire( u32 tx);
spi_24bit 3wire(0x7000B1); //VSA=50, HAS=64 Hiht
spi_24bit_3wire(0x723240); //44E

5.3.4.DS| R HIFIIE4k

A20 T FEH DSI 5 %4 A20+SSD2828 . Xif DSI Bt (M UA L BT SSD2828 SZHLHI,
ToNIKF) LI T 5 SSD2828 E I,  FH Al FHER I led_panel _init bR E) AT 58 il be
A20 LCD T & i B -32-
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PIRTEA A o
A20 5 SSD2828 13 i\ fidi Fi Y42 SPI #2111, fir LA, fdi i DST B#, I ZULE sys_config.fex
HiE XSSP #2111 10,

5.4, HERE
5.4.1. FH P H 2 X EH

PR%L: LCD_user defined func

The: FP Al B R SRR

JiRl: static  s32 LCD user defined func(  u32sel, u32paral, u32para2, u32
para3)

R HGR S P AEY R A8, T AFE I bR 50 L ST AR /R A8 S A AR, 2R I 2
HEREAT IR .

bL st T 3D B, AT ATEZ SO BRI BR ¥ 2D A 3D [ Y46, s 450t F

static  s32 LCD user defined func(_ u32sel, u32paral, u32para2, u32 para3)

{

if(paral == 0)
{

//switch to 2D mode
}

else

{

//switch to 3D mode
}

return 0;
}
FERDP A AR A 2= B R (D121 3D -
unsigned long arg[4];
int dispth;

if((dispth = open("/dev/disp",0_RDWR)) == -1)
{
printf("open file /dev/disp fail. \n");
return 0;
}
arg[0] = 0;//1cd0
arg[1] = 1;//switch to 3D mode
ioctl(dispth, DISP. CMD_LCD USER DEFINED FUNC,(unsigned long)arg);

A20 LCD Btk it Bl =33
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5.4.2. SEI PR EX

Bt 1 AP ARSI SE IS 45 P AT, AT A SR S I I [ b g 3 T
PAFETT 2% B AR BT BT 4a A 2B 3R, IR D9 AE boot 5248 HLAE I /2 SEA5 Y, R 4 F AL
.

PR%L: LCD_delay _ms

Digg: ZERS ms ZFP

J7i%: void LCD delay ms(__ u32 ms)

PE%: LCD delay us

hfg: JEET us R

J77: void LCD delay us(_ u32 us)

A20 LCD FRHIF & i B -34 -
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6. BRI & demo

Led FC & AT 27 oA 2 B0IRARS (BF S KRB U (sys_concfig.fex), ]
S %

A20 LCD FRHIF & i B -35-
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7. A R

JR BN

A20 LCD FEERTIT R B
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8. fff=x%
4.1-4.8 4 A20 % W, LCD 5F KR & 2549
4.9 A HLJE A Y e B B .

4.10 N LCD ] IO MAP &
4.11 N LCD Check List

8.1. A20 5 HV Parallel RGB j#

8.1.1.schematic

HV Parallel RGB £ 5 24/18 /> dataio, A dclk. hsync. vsync. de P44 ctrlio. 1]
4-1 & — R HV Parallel RGB B FIBLALIAR A5 1 51 BIE L. A20 51% LCD BE 5]
HEETZEE 4-2,

A20 LCD FRHIF & i B -37-
Copyright © 2013 Allwinner Technology. All Rights Reserved.



2 & M &

Allwinner Technology
Pin No. | Symbol | /O Function
1 W\ ep. P |Power for LED backlight cathode
2 Vi ep- P |Power for LED backlight anode
3 GND P |Power ground
4 Voo P |Power voltage
5 RO | |Red data (LSB)
6 R1 | |Red data
7 R2 | |Red data
8 R3 | |Red data
9 R4 | |Reddata
10 R5 | |Red data
11 REG | |Red data
12 R7 | |Red data (MSB)
13 G0 | |Green data (LSB)
14 G | |Green data
15 =2 | |Green data
16 G3 | |Green data
17 54 | |Green data
18 G5 | |Green data
19 =6 | |Green data
20 7 | |Green data (MSB) N2y
21 BO | |Blue data (I_SB)- ﬁﬁ‘ﬁﬁ%l Hﬁ]
22 B | |Blue data
23 B2 | |Blue data
24 B3 | |Blue data
25 B4 | |Blue data
26 B5 | |Blue data
27 B6 | |Blue data
28 BY | |Blue data (MSB)
29 DGND | |Digital ground
30 DCLK | |Pixel clock
31 DISP | |Display on/ off —
32 HSYNC | |Horizontal sync signal ﬁﬁ%%ﬂ é'l Hﬂ]
33 VSYNC | |Vertical sync signal
34 DE | |Data enable
35 NC - |No Connect
36 GND P |Power ground
37 X /0O |Right electrode - differential analog
38 Y /0O |Bottom electrode - differential analog
39 X2 /O |Left electrode - differential analog
40 Y2 11O |Top electrode - differential analog
4-1 HV Parallel RGB J [1) 5] il 2 3
A20 LCD HEHTF K 1 B
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16:9
LCD_VDD3230 LED = ; consa
- L2 JviEDs
e 1 i ZVLED-
5| 1VLED-
TPID?7 _ VCOM g | SNDS
TE1MM 7| Veom2
TF70_MODE g | bvbD
TS TPIMM_TP106 ] g‘gk
TEIMM
8 LCDO-VSYNC ‘ A 18.{ e
8 LCDO-HSYNC : s
DGND
6 LCDO-DT L
g tg£g§ < LCDO-06 14 EE
& LCDO-D4 4 LCDO-D4 15 | e
et (4 LCOD-03 T fa
& Looo-oo 4 LCDO-DZ2 L i
o LeEi (4 LCO0-O1 8 | 22
& LCDO-0O 5 LCDO-00 T
ki LCDO-D15 20
i 4 LCDO-D14 1 | 57
o LCDO-D13 22 | G6
ol LCDO-D12 73 | =9
I LCDODT 73 | =4
4 LCDO-D10 35 | &2
4 LCO0-08 26 gf
LCDO-DE :‘; LCDO-DE L el
T— s LCDO0-D23 28
5 LCDO-D2 70 2;
8 LCD0-D2Y g LCDO-D021 < ] s
B LCOO-D20 %, LCD0-D20 < i
B LCDO-DYD o4 Lcoo-D1g 22 | oo
6 LCDO-D18 % LCDO-D18 ol s
8 LCDO-DT7 < LCDo-017 = e
8 LCDO-D18 < LCDO-D18 TPED 35 .
TEiMM
22R 7 D4
8 LCDO-CLK % s R T Bl
. — caz c TR et
CO0a0zZ LR T
uD ap | LR
LCD_vaH 47 | WD
[CD_viGL 32 | VGH
LCD+10V 43 | VOL
LCD RST 43 | AVDD
35 | RESET
VCOM Fgg | NG
DTHB A7 ] MO
35| DITHB
20| GND3
H#—gFpg | MC2
o
+5—| GND2
GND1
AV FPCS0_206 JCS
DGND

K 4-2 A20 5 HV Parallel RGB 5t iR

8.1.2.sys_config.fex

% LCD B Hn & 4-3. i, #iE A20 (1 LCD B /5724 a1
led_dclk freq = 33;

lcd_x = Horizontal display area = 800;

lcd_y = Vertical display area = 480;

A20 LCD FEERTIT R B
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lcd ht=HSYNC period area = 928;

lcd_hbp = HSYNC back porch+HSYNC width = 40+48 = 88;

lcd _hspw = HSYNC width = 48;

led vt=VSYNC period area = 525x2;

led vbp = VSYNC back porch+VSYNC width = 29+3 = 32;

led vspw = VSYNC width = 3;

% LCD BEXI R sys_config.fex MIELE AT . K% LCD B o B MIMIaa (L #:4F , 18
FHERIA 1cdO_panel cfg.c C1F.

Item Symbol| Min. | Typ. | Max. Unit Note
DCLK cycle time Telk 25 ns
DCLK frequency fclk 33 40 MHz
Horizontal display area Thd 200 Tcph
HSYNC period time Th 928 Teph
HSYNC width Thwh 1 48 Teph
HSYNC back porch Thbp 40 Teph
HSYNC front parch Thfp 40 Teph
Vertical display area Tvd 480 th
WYSYNC period time Tv R2E th
VYSYNC width Tvwh 3 th
VYSYNC back porch Tvbp 29 th
VSYNC front porch Tvfp 13 th
Kl 4-3
HV Parallel RGB it 2}
led if =0
led hv_if =0
lcd _hv_clk phase =0
lcd hv_sync polarity= 0
led_dclk freq =33
led x =800
led y =480
led_ht =928
lled hbp =88
lcd hspw =48
led vt =1050
A20 LCD Btk it Bl - 40 -
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led vbp =32

led vspw =3

lcddO = port:PD00<2><0><3><default>
ledd1 = port:PD01<2><0><3><default>
ledd2 = port:PD02<2><0><3><default>
ledd3 = port:PD03<2><0><3><default>
lcdd4 = port:PD04<2><0><3><default>
ledd5 = port:PD05<2><0><3><default>
lcdd6 = port:PD06<2><0><3><default>
ledd7 = port:PD07<2><0><3><default>
lcdd8 = port:PD08<2><0><3><default>
lcdd9 = port:PD09<2><0><3><default>
ledd10 = port:PD10<2><0><3><default>
ledd11 = port:PD11<2><(0><3><default>
ledd12 = port:PD12<2><0><3><default>
ledd13 = port:PD13<2><0><3><default>
lcdd14 = port:PD14<2><0><3><default>
ledd15 = port:PD15<2><0><3><default>
ledd16 = port:PD16<2><0><3><default>
ledd17 = port:PD17<2><0><3><default>
ledd18 = port:PD18<2><0><3><default>
lcdd19 = port:PD19<2><0><3><default>
ledd20 = port:PD20<2><0><3><default>
ledd21 = port:PD21<2><0><3><default>
lcdd22 = port:PD22<2><0><3><default>
ledd23 = port:PD23<2><0><3><default>
ledclk = port:PD24<2><0><3><default>
lcdde = port:PD25<2><0><3><default>
lcdhsync = port:PD26<2><0><3><default>
lcdvsync = port:PD27<2><0><3><default>

8.2. A20 5 HV Serial RGB &

8.2.1.schematic

HV Serial RGB 5#f 8 /> dataio, A dclk. hsync. vsync. de U4~ ctrlio. & WL HV
Serial RGB Jif A [A] i} 57 #f RAW RGB. Dummy RGB. Serial YUV/CCIR, H:5|}E X5
HV Serial RGB i —#. XFiX—KB¢ HC B # 0l 2% %400+

WK 4-4 2 —A~ 308 HV Parallel RGB B 5 #UA% 45 1 5] € L. A20 51i% LCD
1 51 L v 25 1 4-5.

A20 LCD Btk it Bl -41 -
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PIM NO. Symibaol Description

R il il <X
9 DCLK Data clock input
S I e P
11 HSYHNC Horizontal sync input
12 SCL Serial command clock input
G I Y% 35 ) B
14 CsB Senal communication chip select
15 VDDIO Input 110 power supgly
16 AGHD Analog ground fior source driver
17 MC Mo Connection
18 FB Main boost regulator feedback input
19 MC Mo Connection

20 VLED Supply voltage for LED backlight

21 DRY Gate signal for the power tranzsister of the boost converter
22 VDD Charge Pump power supply

23 GMND Digital groumnd.

24 C1M Pins to connect capacitors for power circuitny
25 c1P Pins to connect capacitors for power circuitny
26 MC M connection

27 C2M Pins to connect capacitors for power circuitny
28 C2P Pins to connect capacitors for power circuitry
29 VDDO3 Charge Pump circuit reference voltage
30 C3M Pins to connect capacitors for power circuitny
k]| Cap Pins to connect capacitors for power circuitry

K] 4-4 HV Serial RGB B 115 il 2 3

A20 LCD #EH T & i BH
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4-5A20 5 HV Parallel RGB 5 iR K

8.2.2.sys_config.fex

% LCD FZH P 4-6 Frn « X F Non-Interlace (L & , Z#(ic & 7] 2% HV parallel
RGB #l¥. [XJ5|F HV parallel RGB, i% LCD Jt 3 dclk cycle H—/ME 2.

led hv_if=8;

lcd x=480/3=160;

led_ht>lcd xxcyclet+lecd_hbp=160x3+100=580, HX lcd ht=617.

1% LCD Bt 75 BEWaatb iz 1, BoEAR ) =1 led_gpio x, 1R, 7€ XIX 3/ PIN [
ERVCIRAS ok th e FLF

1% LCD jf A 7 ledd3, ledd4, ledds, ledd6, ledd7, ledd10, leddll, ledd12, leddclk,
ledhsyne, ledvsyne, PD A io AT LAAIIE o

sys_config.fex XAFHECE LT .

A20 LCD Btk it Bl -43 -
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Interlace (*)Non-interlace
Parameter Symbol Unit
Min. Typ. Max. Min. Typ. Max.
\Vertical display area tes 240 240 H
VSYNC period time t, 247.5 262.5 277.5 247 262 277 H
VSYNC pulse width | 1 DCLK 1H 6H 1 DCLK 1H 6H
(*)VSYNC Odd field tes 6 13 21
Blanking 6 13 21 H
Even field tia 6.5 13.5 215
(te)
VSYNC Odd field btoe 1.5 9.5 16.5
Front porch 1 9 16 H
Even field teice 1 9 16
( tea)
Parameter Symbol Value Unit
Horizontal display area tha 480 DCLK
DCLK frequency i Min. Typ. Max
- 8.1 97 11.3 Mhz
1 Horizontal Line th 617
Min. 1
HSYNC pulse width Typ. th 1
P ¥p poi DOLK
Max. 96
HSYNC blanking the 84 100 115
HSYNC front porch thte 53 ar 22

Kl 4-6 HV Serial RGB Jii &%}

led_if =0
led_hv_if =8
lcd hv clk phase =0
lcd _hv_sync polarity= 0

led dclk freq =10

led x =160

led y =240

lcd_ht = 1234

lled hbp =100

lcd hspw =20

led vt =262

lcd _vbp =13

led_vspw =3

led gpio 0 = port:PA18<1><0><default><1>

led _gpio 1 = port:PA19<1><0><default><1>

led gpio 2 = port:PA20<1><0><default><1>

ledd3 = port:PD03<2><0><default><default>

lcdd4 = port:PD04<2><0><default><default>

ledd5 = port:PD05<2><0><default><default>

lcdd6 = port:PD06<2><0><default><default>
A20 LCD #HIT K B
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ledd7 = port:PD07<2><0><default><default>
ledd10 = port:PD10<2><0><default><default>
ledd11 = port:PD11<2><(0><default><default>
ledd12 = port:PD12<2><0><default><default>
ledclk = port:PD24<2><0><default><default>
lcdhsync = port:PD26<2><0><default><default>
lcdvsync = port:PD27<2><0><default><default>

8.2.3.1cd0_panel_cfg.c

WIRARES, 1B led panel init PR %, f# 4 LCD_GPIO write X} LCD 5 #E{THI4A 1L
e,

static void LCD_panel init(_ u32 sel)

{
lcd_panel t27p06 init();

}

static void lcd_panel t27p06 init(void)

{
t27p06_spi_wr(0x055¢);
LCD_delay ms(5);
t27p06_spi_wr(0x051f);//reset
LCD_delay ms(10);
t27p06_spi_wr(0x055¢);
LCD_delay ms(50);
t27p06_spi_wr(0x2b01);//exit standby mode
t27p06_spi_wr(0x0009);//vcomac
t27p06_spi_wr(0x019f);//vcomdc
t27p06_spi_wr(0x040b);//8-bit rgb interface
t27p06_spi_ wr(0x1604);//default gamma setting 2.2

}

#define t27p06 spi_scl 1 LCD GPIO_write(0,0,1);
#define t27p06 _spi_scl 0 LCD GPIO_write(0,0,0);
#define t27p06 spi_sdi 1 LCD GPIO_ write(0,1,1);
#define t27p06_spi_sdi 0LCD GPIO_write(0,1,0);
#define t27p06 _spi_cs_1 LCD_GPIO_ write(0,2,1);
#define t27p06 _spi cs 0 LCD_GPIO_write(0,2,0);

static void t27p06_spi_wr(__ u32 value)

{
A20 LCD Btk it Bl -45 -
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_u32i;
t27p06 spi cs_1;
t27p06 spi_sdi_1;
t27p06 spi_scl 1;
LCD delay us(10);
t27p06 spi_cs_0;
LCD delay us(10);
for(i=0;i<16;i++)

{

LCD delay us(10);
t27p06 spi_scl 0;
if(value & 0x8000)
t27p06 spi_sdi_1;
else
t27p06 spi_sdi_0;
value <<=1;
LCD delay us(10);
t27p06 spi_scl 1;
H
LCD delay us(10);
t27p06 spi_sdi_1;
t27p06 spi cs_1;
}

8.3. A20 5 CPU Parallel 18bit

8.3.1.schematic

CPU JEK ] 180 £k, HA RD. WR. DS. CS 4 MaZkfEhlfE 5. RD &%
fill, WR 254, DS J& Command/Data &+, CS &5 Ik,

CPU Parallel Jff5 18/16 4~ 2k ¥4E 10, CPU Serial Ji 4 6/8/9 1~ ish 2k Hdf io.

1P 4-7 f&— AN CPU Parallel 18bit Jif FREAL RIS 31051 B5E L. A20 51i% LCD
B i) 5| e v] 2% 5] 4-8.

A20 LCD Btk it Bl -46 -
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Fin No | Symbol Function MNotes
1-3 NC Mot Connect
4 M3 16/18 bit select pin
5 NC Mot Connect
6 RESET Reset pin.
7 VSYMNC Wertical synchronization signal input pin
8 HSYMNC Horizontal synchronization signal input pin |
9 DOTCLK | Dot clock signal input used in the RGE interface circuit |
10 DEM Enable signal pin used in RGB interface circuit

11-28 |DB17-DBO— E’»zﬁﬁ% '—flll Hﬁ] ata bus
29 RD Read enable clock input pin
30 WR Write enable clock input pin
31 pc |F— SR H| 5] v data select pin
32 CS Chip select pin
33 VS5 Gound
34 VCC Power supply
35 LED- The LED power supply (-)
36 LED+ The LED power supply (+)

K 4-7 CPU Parallel 18bit Ji# 51 ffl & X
A20 LCD #ERIF & 1 B -47 -
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4-8 A20 5 CPU Parallel 18bit %42 &

8.3.2.sys_config.fex

% LCD B# 1 sys_config.fex Bt B U1~ . i% LCD Ji# A Paralle 18bit, ¥f5 TE 5|, i#%
led_cpu if=0,lcd_cpu_te=0.

CPU BE UK PEcAATHIIN P 24, R 2 A20 (19 LCD #8452 KRRIWT . i
ZHWE TR R

a. SCH Ied hspw=10;

b. lcd _hbp>hspw, HX led hbp=20;

C. led ht>led xxcycletled hbp=240x1+20, HY led ht=300;

dv [F/H led_vspw=10;lcd_vbp=20;lcd vt=500;

e+ lcd dclk freq=lcd htxlcd vtxfps=300x500%x60=9M.

% CPU J Ay 18bit, Ak F| 24bit ) ERZE, led frm=1.

led if =1
lcd_cpu if =0
lcd cpu te =0

lcd_dclk freq =9
led x =240
led y =320
lecd_ht =300
lcd_hbp =20
lcd_hspw =10
led vt = 1000
led _vbp =20
lcd_vspw =10

led_frm =1

lcdd2 = port:PD02<2><0><default><default>
lcdd3 = port:PD03<2><0><default><default>
lcdd4 = port:PD04<2><0><default><default>
lcdd5 = port:PD05<2><0><default><default>
lcdd6 = port:PD06<2><0><default><default>
lcdd? = port:PD07<2><0><default><default>
lcdd10 = port:PD10<2><0><default><default>
ledd11 = port:PD11<2><0><default><default>
ledd12 = port:PD12<2><0><default><default>
lcdd13 = port:PD13<2><0><default><default>
A20 LCD BHIF A& B 9] -48 -
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lcdd14 = port:PD14<2><0><default><default>
ledd15 = port:PD15<2><0><default><default>
ledd16 = port:PD16<2><0><default><default>
ledd19 = port:PD19<2><0><default><default>
ledd20 = port:PD20<2><0><default><default>
ledd21 = port:PD21<2><0><default><default>
lcdd22 = port:PD22<2><0><default><default>
ledd23 = port:PD23<2><0><default><default>
ledclk = port:PD24<2><0><default><default>
lcdde = port:PD25<2><0><default><default>
lcdhsync = port:PD26<2><0><default><default>
lcdvsync = port:PD27<2><0><default><default>

8.3.3.1cd0_panel cfg.c

W ARRY, B4 led panel init BEL. ] LCD_CPU register irq y3 Mt — > &k Mt xd
CPU Bt 5 A b J5L s (0884, £/ LCD_CPU_WR %} CPU B AT ¥4 L4 .

static void LCD_panel_init(_ u32 sel)

{
lcd_panel kgm281e0 init(sel);
LCD_CPU register_irq(sel,lcd panel kgm281e0 orgin);

¥

static void lcd _panel kgm281e0 orgin()

{
LCD_CPU_WR(sel,0x0050, 0); //
LCD_CPU_WR(sel,0x0051, 239);//
LCD_CPU_WR(sel,0x0052, 0); //
LCD_CPU_WR(sel,0x0053, 319);//
LCD_CPU_WR(sel,0x0020, 0); // GRAM horizontal Address
LCD_CPU_WR(sel,0x0021, 0); // GRAM Vertical Address
LCD_CPU_WR INDEX(sel,0x0022);

¥

static void lcd_panel kgm281e0 init(_ u32 sel)

{
LCD_CPU_WR(sel,0x0000, 0x0001);
LCD _CPU_WR(sel,0x0001, 0x0100); // set SS and SM bit
LCD_CPU_WR(sel,0x0002, 0x0400); // set 1 line inversion
LCD_CPU_WR(sel,0x0003, 0x10B0); /111//Ivertical scan/////////
LCD_CPU_WR(sel,0x0004, 0x0000); // Resize register

A20 LCD Btk it Bl -49 -
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LCD_CPU_WR(sel,0x0008, 0x0202);
LCD_CPU_WR(sel,0x0009, 0x0000);
LCD_CPU_WR(sel,0x000A, 0x0000);
LCD_CPU_WR(sel,0x000C, 0x0000);
LCD_CPU_WR(sel,0x000D, 0x0000);
LCD_CPU_WR(sel,0x000F, 0x0000);
LCD_CPU_WR(sel,0x0010, 0x0000);
LCD_CPU_WR(sel,0x0011, 0x0007);
LCD_CPU_WR(sel,0x0012, 0x0000);
LCD_CPU_WR(sel,0x0013, 0x0000);
LCD delay ms(50);

LCD_CPU_WR(sel,0x0010, 0x17B0);
LCD_CPU_WR(sel,0x0011, 0x0001);
LCD delay ms(50);

LCD_CPU_WR(sel,0x0012, 0x013C);
LCD delay ms(50);

LCD _CPU_WR(sel,0x0013, 0x1300);
LCD _CPU_WR(sel,0x0029, 0x0012);
LCD delay ms(50);

LCD CPU_ WR(sel,0x0020, 0x0000);
LCD CPU WR(sel,0x0021, 0x0000);
LCD CPU WR(sel,0x002B, 0x0020);

LCD CPU WR(sel,0x0030, 0x0000);
LCD CPU WR(sel,0x0031, 0x0306);
LCD CPU WR(sel,0x0032, 0x0200);
LCD CPU WR(sel,0x0035, 0x0107);
LCD CPU WR(sel,0x0036, 0x0404);
LCD CPU WR(sel,0x0037, 0x0606);
LCD CPU WR(sel,0x0038, 0x0105);
LCD CPU_WR(sel,0x0039, 0x0707);
LCD CPU WR(sel,0x003C, 0x0600);
LCD CPU WR(sel,0x003D, 0x0807);

LCD CPU_ WR(sel,0x0050, 0x0000);
LCD CPU WR(sel,0x0051, 0x00EF);
LCD CPU WR(sel,0x0052, 0x0000);
LCD CPU WR(sel,0x0053, 0x013F);

LCD CPU_ WR(sel,0x0060, 0x2700);
LCD CPU WR(sel,0x0061, 0x0001);

//
//
// FMARK function
// RGB interface setting
// Frame marker Position
// RGB interface polarity
//
// DC1[2:0], DCO0[2:0], VC[2:0]
/I VREGIOUT voltage
// VDV[4:0] for VCOM amplitude
/!
//
// DC1[2:0], DCO0[2:0], VC[2:0]
// Delay 50ms
// VREGIOUT voltage
// Delay 50ms
//' VDV[4:0] for VCOM amplitude
// VCM[4:0] for VCOMH
// Delay 50ms

// GRAM horizontal Address
// GRAM Vertical Address
//

// Gamma Control
// Gamma Control
// Gamma Control
// Gamma Control
// Gamma Control
// Gamma Control
// Gamma Control
// Gamma Control
// Gamma Control
// Gamma Control

//
//
//
//

// GS, NL[5:0], SCN[5:0]
//NDL,VLE, REV

A20 LCD L A 15 B
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LCD CPU_ WR(sel,0x006A, 0x0000);

LCD CPU_ WR(sel,0x0080, 0x0000);
LCD CPU WR(sel,0x0081, 0x0000);
LCD CPU_ WR(sel,0x0082, 0x0000);
LCD CPU WR(sel,0x0083, 0x0000);
LCD CPU_ WR(sel,0x0084, 0x0000);
LCD CPU WR(sel,0x0085, 0x0000);

LCD CPU WR(sel,0x0090, 0x0013);
LCD CPU_ WR(sel,0x0092, 0x0000);
LCD CPU WR(sel,0x0093, 0x0003);
LCD CPU WR(sel,0x0095, 0x0110);
LCD CPU WR(sel,0x0097, 0x0000);
LCD CPU WR(sel,0x0098, 0x0000);

LCD_CPU_WR(sel,0x0007, 0x0001);
LCD delay ms(50);
LCD_CPU_WR(sel,0x0007, 0x0021);
LCD_CPU_WR(sel,0x0007, 0x0023);
LCD delay ms(50);
LCD_CPU_WR(sel,0x0007, 0x0173);

// VL[8:0]

//
//
//
//
//
//

//
//
//
/1
//
//

// Display Control 1

/I Display Control 1
// Display Control 1

//

8.4. A20 5 LVDS Single Link B

8.4.1.schematic

LVDS 5#4% 14324 Single Link A1 Dual Link #i#h#2% 0. LVDS J#fi il LVDS Z43 55,
LVDS Single Link 4 1 clock pair 1 3/4 data pair.
WK 4-9 52—/ 7Y LVDS Single Link 5f FIEZH AT 51 e . A20 Hi% LCD

Bt (5| BERE R 2 %53 4-10.

A20 LCD L A 15 B
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1 VDD Power Supply, 3.3V typ
2 VDD Power Supply, 3.3V typ
3 VDD Power Supply, 3.3V typ
4 NC NC
5 GND Ground
6 RXINO- DO-
7 FEXINO+ DO+
8 GND Ground Data Pair
9 RHXINO1- D1-
10 EXINO1+ D1+
11 GND Ground
12 RXINOZ- D2-
13 RXINQZ2+ D2+
14 GND Ground
15 RXCLKIN- CLE- Clock Pair
16 RXCLKIN+ CLE+
17 GND Ground
18 NC NC
19 NC NC
20 GND Ground
2 LVBIT GND ( & or 8bit Change)
22 DITHER GND (FRC)
23 GND Ground
24 LED EN (PWM) PWM
25 LVFMT GND ( MSB/LSB Changge)
26 BIST NC
27 VLED LED Power Supply , 3~5V
28 VLED LED Power Supply , 3~5V
29 VLED LED Power Supply , 3~5V
30 VLED LED Power Supply , 3~5V
31 NC NC

%] 4-9 LVDS Single Link /57 5| il 5E X
A20 LCD BRI & 1t ] -52-
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VCC-LCD

C1
104

1

B

NCO
vDDO
VDD
VDDedid

GND
LVDS0-DON

§c:g

2

NC1
CLKedid
DATAedid

LVDS0-DOP

bt

RXINOMN

LVDSO0-DIN

RXINOP
WSSO0

LVDSO0-D1P

EXINTMN

LVDS0-D2N

REXIN1P
VS51

LVDS0-D2P

RXINZN

LVDS0-CLEN

RXINZP
V552

LVDSO-CLKP

CLK1INN

VLED-

CLK1INP
GND1
NC2
NC3
GND2
NC4
MC5
GND3
NCE
MCT7
NC8
NCIZ
NC10

PWM-BL R C .R0402

VFB1
VFB2
VFB3
NC11

LCDO-BL-EN [ RO402

NC12

VLED+

NC13
Ground

GN

VLEDO
VLED1
VLEDZ

CON40-BO70EWO1
LCDJACK _B-40

¥ 4-10 A20 5 CPU Single Link 5% K

A20 LCD FEERTIT R B
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8.4.2.sys_config.fex

% LCD Ji# 5 3 data pair , A 18bit & i , 18bit & i A8 X 40 #1310 . #%
led lvds_colordepth=1, lcd lvds mode=0.

% LCD FE 2 4-11 fion. BFZHEE S HV parallel RGB 2K, X1 HV
parallel RGB, % LCD [ 2 %i% 4 & € Back Porch Al Sync Width. H#E A20 I 7 EK,
FLEL T

led ht>led xxcyclet+led hbp £ led_hbp<64. H{ lcd hbp=20;

led_hbp>lcd hspw, HYX led hspw=10.

A2, led vbp=20, lcd vspw=10.

LCD 10 %Z0AC & LVDS, HISE—NIFES AN 3.

sys_config.fex CAFHECEWIT .

ITEM SYNBOL MIN TYP MAX UNIT
Frame Rate - 1BD 60 1BD Hz
DCLK Frequency ferx TBD 66.77 TBD MHz
Horizontal total time th TBD 864 TBD terk
_ ICD Horizontal | Horizontal Active time tia TBD 800 TBD terk
Hming DENA Horizontal Blank time tp TBD 04 1BD lerk
Vertical total time ly TBD 1288 TBD ly
Vertical Vertical Active time tya TBD 1200 TBD tu
Vertical Blank time lve 1BD 8 TBD l
4-11 LVDS Single Link 5%
led_if =3
led_Ivds_if -0
lcd lvds_colordepth =1
lcd_lvds_mode =0
led dclk freq =67
led x =800
led y ~ 1200
led_ht — 864
lcd_hbp =20
lcd_hspw =10
led vt =2576
lcd vbp =20
lcd_vspw =10
lcddO = port:PD00<3><0><default><default>
ledd1 = port:PD01<3><0><default><default>
lcdd2 = port:PD02<3><0><default><default>
A20 LCD #RHIT K Bt -54 -
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ledd3 = port:PD03<3><0><default><default>
lcdd4 = port:PD04<3><0><default><default>
ledd5 = port:PD05<3><0><default><default>
lcdd6 = port:PD06<3><0><default><default>
ledd7 = port:PD07<3><0><default><default>

8.5. A20 5 LVDS Dual Link B

8.5.1.schematic

WK 4-12 & —A~ 8 LVDS Single Link B (AR AR 15 5051 B E . A20 51% LCD
J 51 L v 25 K 4-13.

A20 LCD FRHIF & i B -55-
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Fin Symbol Description

1 GND Ground

2 GND Ground

3 AVDD Power Supply, 3.3V Typ.

4 ANVDD Power Supply, 3.3V Typ.

A ANVDD Power Supply, 3.3V Typ.

G ovDD Digital Power supply (3.3V Typ)

7 ovDD Digital Power supply (3.3V Typ)

8 Clk EEDID Two wire senal interface clock

9 DATAEEDID | Two wire seral interface data

10 RXinO0- - VDS differential data input, Chan 0-Odd
11 RXinC0+ + VDS differential data input, Chan 0-Odd
12 GND Ground

13 RXinC1 - VDS differential data input, Chan 1-Odd
14 RXinO1+ + VDS differential data input, Chan 1-Odd
15 GND Ground

16 RXin02- - LVDS Affarantial data inmt Chan 2-0dd
17 RXinO2+ + VDS Odd Link 2-0dd
18 GND Ground

19 RXOC- - LVDS Differential Clock input (Odd)

20 RXOC+ + VDS Differential Clock input (Odd)

21 GND Ground

22 RXinO3- - LVDS differential data input, Chan 3-Odd
23 RXinO3+ + VDS differential data input, Chan 3-Odd
24 GND Ground

25 RXinED- - VDS differential data input, Chan 0-Ewven
26 RXinED+ + LWVDS differential data input, Chan 0-Even
27 GND Ground

28 RXinE1- - VDS differential data input, Chan 1-Ewven
29 RXinE1+ + VDS differential data input, Chan 1-Even
30 GND Ground

31 RXinEZ- - LWDS A mromtinl Antn ines Tl G Fven
32 RXinE2+ +LVDS Even Link '2Even
33 GND Ground

34 RXEC- - LVDS Differential Clock input (Even)

35 RXEC+ + LWVDS Differential Clock input (Even)

36 GND Ground

ar RXinE3- - VDS differential data input, Chan 3-Even
38 RXinE3+ + LVDS differential data input, Chan 3-Even

_— 39 GND Ground _—
A201] 40 NC Mo cennection 56 -

Copyrgnt © ZU IDAIIWINNET 1CCINOI0ZY. All IIZNLS Keserved.



2 & N &

Allwinner Technology

4-12 LVDS Dual Link 55| 5 X

K] 4-13 A20 5 LVDS Dual Link FEiE#:E

8.5.2.sys_config.fex

% LCD 543 Link %F 4 data pair, }y 24bit (0%, # X 1K 4-14, 5 JEIDA iz,
# lcd 1vds_colordepth=0, lcd lvds mode=1.

% LCD RZH K 4-15 A~ . 1E1% LCD B, clock frequency 11 Horizontal Period
TR A link B EARZRF] cycle M

£ A20 H1, led delk freq, led ht 2 ¥8 WA link & 5 BB 82 A0 cycle 48
led _dclk freq=76.36x2 =153, lcd ht =1050x2=2100.

A20 LCD Btk it Bl - 57 -
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sys_config.fex CAFHHECE T .

RCLE+

. ENEDENE =< =]
o ENEENE = =] )]
. (DG o fondod ]
o (DN = =) <]

Previons (-1 th Cycle Curent (Mth ) Cyele s — Mext N+ Jth Cvele

4-14 LVDS Dual Link FEEEHEAR#& =

Copyright © 2013 Allwinner Technology. All Rights Reserved.

Parameter Symbol Min. Typ. Max. Unit
Frame Rate - 60 - Hz
Clock frequency 1 Tepes G 76.36 g5 MHz
Period Ty 1210 1212 1240
Vertical
) Active Ty 1200 Tiine
Section
Blanking L 10 12 40
Period Ty 1034 1050 1140
Horizontal T ook
i Active Tun 860
Section (Note 2)
Blanking Tue 74 an 180
4-15 LVDS Dual Link 2%
led if =3
led lvds_if =1
lcd_lvds_colordepth =0
lcd_lvds_mode =0
led dclk freq =153
led x =1920
led y = 1200
lcd_ht =2100
lcd_hbp =20
lcd_hspw =10
led vt =2424
A20 LCD B3I & i B -58-
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led vbp =10

led vspw =5

lcddO = port:PD00<3><0><default><default>
ledd1 = port:PD01<3><0><default><default>
lcdd2 = port:PD02<3><0><default><default>
ledd3 = port:PD03<3><0><default><default>
lcdd4 = port:PD04<3><0><default><default>
ledd5 = port:PD05<3><0><default><default>
lcdd6 = port:PD06<3><0><default><default>
ledd7 = port:PD07<3><0><default><default>
ledd8 = port:PD08<3><0><default><default>
lcdd9 = port:PD09<3><0><default><default>
ledd10 = port:PD10<3><0><default><default>
ledd11 = port:PD11<3><(0><default><default>
ledd12 = port:PD12<3><0><default><default>
ledd13 = port:PD13<3><0><default><default>
lcdd14 = port:PD14<3><0><default><default>
ledd15 = port:PD15<3><0><default><default>
ledd16 = port:PD16<3><0><default><default>
ledd17 = port:PD17<3><0><default><default>
ledd18 = port:PD18<3><0><default><default>
lcdd19 = port:PD19<3><0><default><default>

8.6. A20+SSD2828 5 DSI 7

8.6.1.schematic

MIPI DSI 5% %3 4 Video mode 1 Command mode P, 7 FhA5 = 14 F —F£ 11 PIN
E X, #EA 1 clock pair 1 N data pair, NN 1, 2, 3, 4. CLK s& DDR, 7E L F#5%f
DATA X AFf.

W 4-16 Z&—A~#74 DSI Video Mode 5f A MRS T 51 Bl € L. A20 5% LCD
FRE 5l E R ] 2%’ 4-17.

A20 LCD Btk it Bl -59-
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DESCRIPTION

PIN . PIN |SYMBOL DESCRIPTION Notd]
SYMBOL Note}
No. No.
1 |vDD 24 INC Keep Open
2 |vDD ) 25 |CLKP i Clock pair sitive signal
3 |vDD Power Supply D 26 |nc Keep Open
4 VDD 27 |GND GND(0V) 3)
5 INC Keep Open 28 |GND GND(0OV) 3)
6 |SCL 12C-bus Clock 29 |MIPI IN MIPI data pair 1 negative signal
7 |GND GND(0V) 3) 30 INC Keep Open
8 |SDA 12C-bus Data 3) 31 |MIPI1P MIPI data pair 1 positive signal
9 |GND GND(0V) 3) 32 INC Keep Open
10 |GND GND(0V) 3) 33 |oND GND(0V) 3)
11 |MIPI 3N MIPI data pair 3 negative signal 34 |GND GND(0V) 3)
12 INC Keep Open 35 |MIPI2N MIPI data pair 2 negative signal
13 |MIPI 3P - Data pair 3 positive signal 36 |NC Keep Open
14 INC Keep Open 37 |MIPI2P MIPI data pair 2 positive signal
15 |GND GND(0V) 3) 38 |LEDEN LED enable input level
16 |GND GND(0V) 3) 39 |GND GND(0V) 3)
17 |MIPT ON MIPI data pair 0 negative signal 40 IBIST Keep open or connect to GND 4)
18 INC Keep Open 41 JLEDPWMI PWM input to backlight LED driver
19 |MIPI OP MIPI data pair 0 positive signal 42 JVLED
20 [NC Keep Open 43 |VLED LED Power Supply 2)
21 |GND GND(0V) 3) 44 [VLED
22 |GND GND(0V) 3) 45 |VLED
3 JCLKN MIPI Clock negative signal
4-16 MIPI DSI Video Mode 5] il g X
2g 2
3 i
g m 0-\%
4-17 A20+SSD2828 5 MIPI DSI Video Mode % #%
8.6.2.sys_config.fexs
% LCD Bt B A5 4 pair data, 5% k%N RGB888, #i led dsi lane =4,

led_dsi_format =0,

% LCD Ji Z 8 4-18 flizs. NP SMACE S5 LVDS 1L, & DSI B, i
A20 LCD T & i B - 60 -
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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/& lcd_hbp>40, lcd vbp>10,
DSI JE LR B LCD 10. sys config.fex AR E IR .

ITEM SYMBOL] M [vp. | Max. | UNIT | NOTE
Vertical Frequency v 55 ol 62 Hz
Vertical Period v 1216 1235 262 tH
_ Vertical Valid tvD 1200 tH
DE Horizontal Frequency iH T0 74 TH kHz
Horizontal Perniod tH 1980 | 2080 | 2200 | LK
Horizontal Valid tHD 1920 tiCLK

4-18 MIPI DSI Video Mode i &%}

led_if =4
lcd_hbp =128
lcd_ht =948
led vbp =80
led vt =2280
led vspw =50
lcd _hspw =64
led_hv_if =0

lcd hv_smode =0
lcd hv s888 if =

led hv_syuv if =0

led lvds ch =0

led Ivds mode =
lcd_lvds_bitwidth =0

led lvds 1o cross =

led cpu if =

led frm =1
led 1o cfg0 = 0x04000000

8.6.3.1cd0_panel cfg.c

WY, &4 Icd panel init BR%L. ] 1p079x01 _init K E% MIPI DSI Bf 347 4]
BAERAE .

static void LCD_panel_init(_ u32 sel)

{
__panel para t *info = kmalloc(sizeof( panel para t), GFP _KERNEL |
__GFP_ZERO);
A20 LCD FRHIF & i B -61 -
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lcd get panel para(sel, info);
if(info->lcd_if == LCD_IF_HV2DSI)

{
led 2828 rst(0);
lcd panel rst(0);
led 2828 pd(0);
LCD delay ms(20);
led 2828 rst(1);
led panel rst(1);
LCD delay ms(50);
Ip079x01 _init();
}
kfree(info);
return;
}
void 1p079x01 _init(void)
{

spi_24bit 3wire(0x7000B1); //VSA=50, HAS=64
spi_24bit 3wire(0x723240);

spi_24bit_3wire(0x7000B2); //VBP=30+50, HBP=56+64
spi_24bit 3wire(0x725078);

spi_24bit_3wire(0x7000B3); //VFP=36, HFP=60
spi_24bit 3wire(0x72243C);

spi_24bit_3wire(0x7000B4); //HACT=768
spi_24bit 3wire(0x720300);

spi_24bit_3wire(0x7000BS5); //VACT=1240
spi_24bit 3wire(0x720400);

spi_24bit 3wire(0x7000B6);
//todo, cfg to 18bpp packed
spi_24bit 3wire(0x72000B); //0x720009:burst mode, 18bpp packed
//0x72000A:burst mode,
18bpp loosely packed
//0x72000B:burst mode, 24bpp

spi_24bit 3wire(0x7000DE); //no of lane=4
spi_24bit 3wire(0x720003);

A20 LCD Btk it Bl -62 -
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spi_24bit 3wire(0x7000D6); //RGB order and packet number in blanking period
spi_24bit 3wire(0x720005);

spi_24bit 3wire(0x7000B9); //disable PLL
spi_24bit 3wire(0x720000);

spi_24bit 3wire(0x7000BA); //lane speed=560
spi_24bit 3wire(0x72C015); //may modify according to requirement, S00Mbps to
560Mbps, (n+1)*12M

spi_24bit 3wire(0x7000BB); //LP clock
spi_24bit 3wire(0x720008);

spi_24bit 3wire(0x7000B9); //enable PPL
spi_24bit 3wire(0x720001);

spi_24bit 3wire(0x7000c4); //enable BTA
spi_24bit 3wire(0x720001);

spi_24bit 3wire(0x7000B7); //enter LP mode
spi_24bit 3wire(0x720342);

spi_24bit 3wire(0x7000B8); //VC
spi_24bit 3wire(0x720000);

spi_24bit 3wire(0x7000BC); //set packet size
spi_24bit 3wire(0x720000);

spi_24bit 3wire(0x700011); //sleep out cmd

LCD_delay ms(200);
spi_24bit 3wire(0x700029); //display on

LCD delay ms(200);
spi_24bit 3wire(0x7000B7); //video mode on
spi_24bit 3wire(0x72030b);

A20 LCD Btk it Bl -63 -
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8.7. HIFAIE K

LCD fitHf, 7E A20 77 &, fiH gpio 421l

LCD )6, WA =FHH,

A g d, PWM S S, BB, ALE led pwm_pol=1, MM, HiX
led pwm_freq=50000, Zific & lcd bl en Al led pwm PH4> PIN,

B HEH, PWM G tiisE, SR, BLE led pwm pol=0, JIEAK .
led pwm_freq SR IC E; FIBCE led pwm — PIN,

C i, PWM S tiis, i, BlE led pwm_pol=0, JyIEARM:.

led pwm_freq A% LCD BfikE; —MRAIBCE led bl en F1lcd pwm P> PIN.

A20 LCD FRHIF & i B - 64 -
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fcd_pwm_pol =1 LCD-POWER L9 10uH D3 SS14
Icd_pwm_freq = 50000 i _Wuz VLED+
c191 T ci92 g J_ J_
10uF —_ 102 c193 c189
10uF 104
Icd_bl_en = port:PA25<1><0><default><1> cﬁ: ] u21 1 T
LCD-BL-EN 7| VDD LX[5 GND
PA25 (- EN OVP .
R110 216N FB |2 RILAK VLED
47K Y7201
R1A2A2R2/1%
b - AR
GND VCC-LCD GND
R113
Icd_pwm = port:PH13<2><default><default><default> { 4K7
LCD-PWM
PH12 & b — 5
C196—_|__
1uF
GND A
fcd_pwm_pol =0 LCD-POWER L10 10uH D4 SS14
Icd_pwm_freq = 50000 i . vy, VLED+
c194 7 C195 1 g J_ J_
10uF __ 102 c198 C190
10uF 104
lcd_pwm = port:PH13<2><default><default><default> — . v22 . T
X VDD  LX =
PH13 (K LCD-PWM : EN OVP 3 GND\/LED_
k115 GND FB
47K SY7201
R148A 2R2/1%
S =
GND GND B
Icd_pwm_pol =0
Icd_pwm_freq = 200
U45
Icd_bl_en = port:PA25<1><0><default><1> o—{ orrHER
C—3{ 1Mo
PA25 §§ —— 7| LED-EN
PH13 PWM
[CD-POWER 5 o
Icd_pwm = port:PH13<2><default><default><default> . VLEDO
c199 17ca00 I T Vs
10uF __ 102 o N
[ 10 GNDO
GND1
= CD
GND C
5 Az, db
4-24 % LCD ¥ % s i
8.8. A20 LCD IO PORT & X
# 5-1A20 LCD 10 & X
| | mReBIN | CPUASO T | LVDS $11

A20 LCD FEERTIT R B
Copyright © 2013 Allwinner Technology. All Rights Reserved.
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Paa OR| P |Pa| S Sedl S D
SaHRGB
10 RGB o |t | || & e ik Lik
1st |2nd| 3rd 1st|2n[1s] 2n
PD27 VSYNC CS
PD26 HSYNC RD
PD25 DCLK WR
PD24 DE RS
PD23 |R R|R
PD22 |R R|R
PD21 |R R|R
PD20 |R R|R
PD19 |R R|R 1-D3N E-D3N
PD18 |R R|G 1-D3P E-D3P
PD17 |R 1-CKN E-CKN
PD16 |R 1-CKP E-CKP
PD15 |G G|G 1-D2N E-D2N
PD14 |G G|G 1-D2P E-D2P
PD13 |G G 1-D1N E-D1N
PD12 |G|D1|D2|D3|D|G|G|R|G|R|G2| 1-D1P E-D1P
PD11 |G|D1|D2|D3|D|G|G|R|G|R|G1| 1-DON E-DON
PD10 |G|D1|D2|D3|D|G|G|R|G|R|G0O| 1-DOP E-DOP
PD9 |G 0-D3N 0-D3N
PD8 |G 0-D3P 0-D3P
PD7 |B|D1|D2|D3|D|B|B|R|B|R|B4| 0-CKN O-CKN
PD6 |B|D1|D2|D3|D|B|B|R|B|R|B3| 0-CKP O-CKP
PD5 |B|D1|D2|D3|D|B|B|R|B|G|B2| 0-D2N O-D2N
PD4 |B|D1|D2|D3|D|B|B|G|B|G|B1| o0-D2P 0-D2P
PD3 |B|D1|D2|D3|D|B|B|G|B|G|B0| 0-DIN O-DIN
PD2 |B B G|B 0-D1P O-D1P
PD1 |B 0-DON O-DON
PDO |B 0-DOP 0-DOP
DSI-D3N
DSI-D3P
DSI-D2N
DSI-D2P
DSI-CKN
DSI-CKP
DSI-D1N
DSI-D1P
DSI-DON
DSI-DOP
A20 LCD FRHIF & i B - 66 -
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8.9. LCD CHECK LIST

LCD CHECK LIST
ES R - H .
DVDD AVDD VHG VGL VCOM
ZERES e
KTL\E }FE‘F’H(@\ O
KEIRE o
N MEHAE o B Ko pEas O
e
o No X
R O SEWT o PAE I 5 5o
54,
A20 LCD HEHL T & it B -67 -
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9. Declaration

This(A20 LCD #t 4t JF % Uit B) is the original work and copyrighted property of Allwinner
Technology (“Allwinner”). Reproduction in whole or in part must obtain the written approval
of Allwinner and give clear acknowledgement to the copyright owner.

The information furnished by Allwinner is believed to be accurate and reliable. Allwinner
reserves the right to make changes in circuit design and/or specifications at any time without
notice. Allwinner does not assume any responsibility and liability for its use. Nor for any
infringements of patents or other rights of the third parties which may result from its use. No
license is granted by implication or otherwise under any patent or patent rights of Allwinner.
This datasheet neither states nor implies warranty of any kind, including fitness for any
particular application.
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