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HDMI and DVI interface (TFP410)

Page 7
HDMI and DVI interface (TDA19988)

UL = UnLoaded = normally not mounted component.

Default jumper settings are indicated in the schematic.
However, always check jumper positions on actual boards
since there is no guarantee that all jumpers are in default place.

Rev A
Added reset to TFP410. U11 and U12 are not mounted.
Changed U1-U3. Added U20-U21, R131, C77-C78.
Moved LVDS_PWR_EN to LEDO on U7. Changed JP1.
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LCD Expansion Connector

LCD Expansion Connector Default: pad 1-2 shorted -
H efaul
RGB signals a S
St TFT 4:4:4 mode| TFT 5:6:5 mode TFT 8:8:8 mode
- BLCD_VDO 008 LCD_RO REDO
1 2 BICD_VD1 00 I CD_R1 RED1
2 R3 ULl s 4 R4 uL 2 BLCD_VD2 00R 1CD_R2 RED2
BLCD_VD2 5 6 BLCD_VD3 Default: pad 1-2 shorted BLCD_VD3 00R I CD_R3 REDO (via SJ1) | RED3
BICD_VD4 7 8 BI CD_VD5 BICD_ VD4 00R 1 CD_R4 REDO RED1 RED4
. BIGD_VD6 9 10 BLGD_VD7 ) BLCD_VD5 100R L CD_R5 RED1 RED2 '\ REDS
B 11 12 o BLCD_VD6 100R 1CD_R6 RED2 RED3 RED6
2 13 14 2 BLCD_VD7 100R ICD_R7 RED3 RED4 RED7
sJ2 BLGD_VD10 15 16 BLGD_VD11 sJ3
2C-SC i BLGD_VD12 17 18 BLGD_VD13 ¥ ocspa BLCD_VD8 100R 1CD_GO GREENO
BICD_VD14 19 20 BI CD_VD15 X BICDO_VD9 100R 1CD_G1 GREEN1
Default: pad 1-2 shorted 21[2 ZT22 | o BLCD_VD10 100R 1CD_G2 GREENO GREEN2
BIGD_VD16 23 24 ca ), BLGD_VD11 00R 1CD_G3 GREEN1 GREEN3
25| ]2 BLCD_VD19 BLCD_VD12 00R 1CD_G4 GREENO GREEN2 GREEN4
BLGD_VD20 27|~ 28 BLCD_VD21 T mEsET BLCD_VD13 00R 1CD_G5 GREENT GREEN3 GREEN5
Bl CO_ VD22 29]= T30 BI CD_VD23 BLCD_VD14 00R 1 CD_G6 GREEN2 GREEN4 GREENS
X0 e 2 BLCD_VD15 100R 1CD_G7 GREEN3 GREEN5 GREEN7
<1 Dt VI BIGD_LE
BLCD_EP ss|- Zlse Bl CD_ENAR BLCD_VD16 100R LCD_RO BLUEO
BICD_IP 37 38 BICD_DCLK BLCD_VD17 00R 1 CD_B1 BLUE1
39 40 BLCD_CLK BLCD_VD18 88: RA': UL LCD_B2 REDO BLUE2
41 42 BLCD_VD19 R I CD_B3 BLUEO BLUE3
SPI_SCK 43 44 SPI_MOSI BI CO_VD20 00R 1 CD_B4 BLUEO BLUE1 BLUE4
SPI_MISO as|_ ZJae BLGD_VD21 100R 1 CD_B5 BLUE1 BLUE2 BLUE5S
|- s SPI_TP_SSEI BLCD_VD22 100R I CD_B6 BLUE2 BLUE3 BLUE6
IRQ 49]Z Zls0 BLCD_VD23 100R 1 CD_B7 BLUE3 BLUE4 BLUE7
< J1 < EEEE EEEE EEEE . . .
GND GND 17 17 T SJ1:in1-2 pos | SJ1:in 1-2 pos SJ1:in 2-3 pos
R3: UL R3: UL R3: OR
R4: UL R4: UL R4: OR
R22: UL R22: UL R22: OR
; 2 Default: pad 1-2 shorted
11+ pescl -
For external access and/o 2 [2C-SDA SJ5 = > 2
for external powering -}3  BESET
N Yy
5
-1 H o
Spread Spectrum Oscillators (+-2%) T v T .
2 o
GND aLl¥ U1 | NOt Mounted default jumi/_ [
o asseLp-rc1s 2s.175MH2) A2 25.175MHz oscillator ‘ 1§
PAVASI 1 [oE 4 ? JP1 [SELLINK |1 ?
VAR voe
YU R42 N Q} J_m | 2 / \ \
N \ - \
GND 50R FO
BN 2W 100N ‘ o ‘
u21
GND  GND i ‘ UL - DS1086LU+ \
. H u2 . 1 8 -
0 el ouTt SCL
Mounting holes Control signals Assrierore erooonia A 2 27 MHz oscillator N o] Q. so o Beshk |
1 JOE - vecl4 + \ 3 | vee PON# |8 o \
4 5 >
H1 BLCD_EP R43 100R LCD_EP Rad 3 J_cz \ crs | cr7 GND ot ? \
Oi— . — . 3 ?
3.2mm BICD_ENAB R45 == 100R | CD_ENAB SOR D
BLCD_LP R46_—— 100R \CD_LP 2 100N | 100N | 10N |
$H2 | BICD_DCLK _R47 == 100R | CD_DCIK | |
3.2mm BICD_IF R48 00R ICDIF GND GND GND GND  GND
Ha us . \ \
{3;3_2,“,“ ¥ R4 R ASSFLP-R-C16 (36.000MHz) /[\ 2 36 MHz oscillator | |
1_|OE 4
O o vee ’ L _
3.2mm s —3 3| L C3
50R FO T;‘::D 2 yow
Ws | GSD GND
$4.3mm u20 u4 H H
74HC238 DIL8 socket /P 2 Optlonal LCD plxel clock Embedded
{}L, _0oscsEL A s [, Yo |16 1 [NCITs " cc]-8 ? Artists
4.3mm OSC_SEL B 14 1
gn  amEE e ufE e [ LR Lot
H7 Qa2 3 | T :
R - [ Yo s 50R SN A 100N (C) Embedded Artists AB
- «©
? L 6 - ‘ ‘
{3L, U,;OP 0d &, = GJ7ND o TITLE: Display Expansion Board rev A
4.3mm e 9 e v7 |-
R131 Document Number:
b GND GND 50R
Note: wrong pinning for U20. Corrected with adapter board. Date: 2012-12-06 ©8:33:11 Sheet: 2/7




64kbit Configuration E2PROM
(see User's Manual for details)

Pixel Clock Generation and Touch Interface

+3V3

Touch Screen Controller

[
S
>
7
Los
100N
) 3 gl‘-
o e
2 GND
12C-SDA VGG
R55
we ! 0
TP oR
_GND)
P2
G\D  GND
12C address (0x56): 1.0.1.0.1.1.0.RW
Power and Oscillator Control
o
S
>
2
2
? u7 3 X
<[e PCA9532 o 2
eHy Lepo |4 LVDS_PWR_EN
LEDT (-2
12C-SDA 28 | ora (Eoe o
12C-SCl 2| 5ot eme |2 ADV_PSAVE
LED4 |-8 LVDS_EN
LEDS (2
—BESET ¢ 21 | RESET# LED6 [—O LOCAL_RESET
11
J_CS 3 1 Leos |12 0SC_SEL_A
2.1 A1 LEDY (4 OSC_SEL_B
1 11 Ao LED10 }g QSC_SEL_C
2 LED11 7
m/P GND o4 LED12 | —2
* VDD LED13 (—3
LED14
J—Cg 121 anp LeDts |22
100N
AND
GND

12C address (0x64): 1.1.0.0.1.0.0.RW

9 us
& TSC2046
IRQ 11 2 TPXR 1
w1 B e
x- 4 TP_XL 3
SPI_TP_SSEL 15 | cou ol Te YD 4
SPI_SCK 16 { peik VBAT L s
12 8
AUX
SPI_MOSI 14| ooT v o
VREF |2 S
7
I0vVDD 10
vee eN
GND 6 +| C6 C7

GND

j 22U/10V 100N

GND GND
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VGA interface

«©
2
2
voD_vGa &
T—Lmz FERRITE BEAD [ 4
—
=
Iou/wv tourov
= L2
AGND FERRITE BEAD
[
2 = hvd
? AGND GND
0| X
©|
< 2 us
ADV7125KST50
LCD_ENAB BLANKE
| R67 UL syNC#  vaar 13
Vane |20 c18 c19
LCD_R7 7 vans |30 = ==
L GD_R6 R6 100N 100N
| CD_R5 Re
| CD_R4 Rt ) .
35 75 ohm impedance routing J4
I[gg Sg ::25 ComP NO via's and no sharp angles VGA-F
LCD_R1 R 3 R68
LCD_RO 0o |\ - - - ]/oe_ -SDA- . 18, cspA
GND IoR 34 ARED | 1 1o+ uL
GND omn |23 AGREEN| | 2 | S RS, cpie
LCD_G7 10 | o o8 OR
L CD_GA a6 ABIUE || 3 R70
1CD G5 e | TE - — — 1 I I D A 45V
LD Ga G4 loa |22 4| i
1 GD_Ga G Uo R71
ICD G2 31 5 LCD-FP-VGA — ICDEP
1 CD_G1 gf 10G# RCLAMPO504F e ol e <[l o -
1 CD_GO 1 6 RS RS LS
- @ 2] o 04 s R L 12C-SCL-VGA RS
GND GND  vce [ -SCL- —}—12C-SCl
GND o8 |-28 31 102 103 4 = = uL
1CD_B 87 e J_ AGND AGND
1CD B6 & = = u10
1CD B5 BS AGND AGND RCLAMP0504F
| CD_R4 6
= B4 101 104 -
tgg*gg B3 36 GND vce %2
_| B2 VREF 102 I
L CD_B1 B1 © 0
L GD_R0 80 _lc20
R77 GND Reser (7 & = oo
_ADV_PSAVE {7 GND
OR GND %4 <
PSAVE# GND [—=2—¢ GND
LCD_DCIK CLOCK
JP3
1
Power Down 2

[2C-SDA.

Ui1
UL - TXS0102

12C-SCI

u12
UL - TXS0102

+—3 1 vcea
OE
Al

LCD_LP
LCDO_FP

INS15Y

+—2 vceA voe
OE  GND
R Bl -2
A2 B2
R78
uL
R80
-
uL

A2

VvCCB
GND
B1
B2

LCD-L P-VGA
| CD-FP-VGA

= oo

o
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LVDS interface

o
>
@
?
U13 - )
o x DS90C383BMT 100 ohm differential impedance routing 5
eT= No via's and no sharp angles LVDS-20PIN
LCD_R2 51 ,
LCD_R3 52| TNt TxouTo+ |47 T0x 2 Smg
LCD_R4 5 1 TXIN2/R2 Txouto- (48 TO- 3 1 opsk
LCD_R5 2 TXiNams - 21 FRC
LCD_RE TXIN4/R4 TXOUT1+ Ti= GND
LCD_R7 31 TXIN6/RS TxouTt- (48 Ti- 8 1 cke
LCD_RO 50 1 TxIN27/R6 7 { k-
LCD_R1 21 TXINS/R7 TXouT2+ |4 T2+ 8 1 ano
TXOUT2 |42 T2- ‘ o o2+
LCD_G2 41 TXIN7/GO ‘ 10 { po-
6 37 Ta: [k
LCD_G3 TXING/G1 TXOUT3+ |3 1 oo
LCD_G4 7 TXIN9/G2 TxouTs. (38 T3 12 1 pis
LCD_GA 1 TXIN12iG3 2 8 o
LCD_G6 12 | 1xiN13/Ga TXCLKOUT+ CLKOUT:: GND
LCD_G7 14 1 TXIN14/G5 TXCLKOUT- |40 CLKOUT- © 151 po+
LCD_GO 51 TxintoGe > 16 po-
LCD_G1 01 TxiNt1/G7 + 1 o
LVDSVCC GND
LCD_B2 151 TxiNts/Bo PLLVCC LVDS_PWR 19 1 vee
LCD_B3 19 1 xiNtg/B1 vee 20 | vee
LCD_B4 20 1 TXINt9/B2 vee
LCD_B5 22 | TXIN20/B3 vee
LCD_B6 28 TXiN21/B4
I[gg*gg 24 Txinze/es LVDSGND <
| TXIN16/B6 LVDSGND GND
LCD_B1 18 1 TxIN17/B7 LVDSGND 100N | 100N | 100N
PLLGND <
LCcD_L B 27| TXIN24HSYNC PLLGND o &b Kb
LCD_FP 28 | TXIN25/VSYNC GND
30
LCD_ENAR . TXIN26/DATA_EN GND
LCD_LE 25 TXIN23/CNTL GND 6
LCD_DCLK 1| TXCLKIN GND Nown P
R83 32 | POWERDOWN# GND _tvosPwr 2[5 o11  1vDs PwR
_wvps ey F88 T R 419 s
1K - To- 810 of>—
o w[2 Sfo 1
o o Ti-
JP4 To- 12]g ol Tie
1 T2+ 14 13 CLKOUT-
Power down 2 169 ofs CLKOUT+
I3 180 oliz
default - 210 ot 2
lefault jumpers lo o
o N Power control 2
o 5 g 2X11 Rgs P8 [SECLNK | 1
? 1 [TSEL-LINK | JP7 1 10K 10K ~~- |3
° 2 1 s
> +5Y 3 | _-—~ 2 { 7
ps @ Fs S g} 6 . c32 GND
1 4 5
Clock edge select 2 8l3 & o 22U/10V
- IRF7416 C‘i{lD éﬁD
GND
C33
o gl glx
GND
LVDS_PWR_EN _¥8a
¥l
a0
GND
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HDMI/DVI interface with TFP410

2
™ R89
7
10K ) Keep two connectors very close
C34 1036 2 Make the wires between two connectors as short as possible
7
100N
uis gl le s e gl HDMI connector
GND TPD128521DBTR o oyl e g
U1s 500hm impedance routing, 100ohm differential 11 sv_supPpLY sv_ouT 38 7
TEP410 No via's and no sharp angles g LV_SUPPLY ESD_BYP g; HOMI-D
ffffffffff —] GND
—1CD R7 56 g? DATA23 >+ Mgé - DATA1_TX2P | g TMDS_D2+ TMDS_D2+ gi DATA1_TX2P ; D2+
CD_R6 ' _
el W s py L] 22 00 - JE S I— H oo
—1CD R4 09 ig DATA20 ™+ %ﬁ? - DATA1_TX1P f ; TMDS_D1+ TMDS D1+ gf DATA1_TX1P g D1+
ICDR3 40 | i _
co_R2 a1 | DaTAto ™ ‘ DATA1_ TN 4 T o | ToS-oNP oosony [[20 1 paTat_Txin 6 | DIoNP
—LCDBL 42 | parary Txo. (25 | DATA1 TX0P DATA1_TX0P | 101 Tmps Do TuDS Dos [ 22| DATAI TXOP 1 o,
| CD_RO - |26 | DATAI TXoN { 11 |28 +—
TICDGr 4| DATAIE ™o paTa_Txon |11z oS P oosone 271 paTat_TxoN 9| Doanp
ALC.D:GB;:Z DATA14 TXC+ W DATA1_TXCP % 13 TMDS_CK+ TMDS_CK+ Sg DATA1_TXCP 10 DCLK+
—LCD GA 46 | pararg Txc- |2 DATA1 TXCN 14 | TMDS_GND TMDS_GND |22 111 CLKGND
M% DATA12 " [ DATA1_TXCN | 12 TMDS_CK- TMDS_CK- gg DATA1_TXCN 1? DCLK-
—LCD G850 | patAr MSEN 18 CE_REMOTE_IN CE_REMOTE ouT 28 13 cec
% DATA10 BB%S%F 15 DDC_CLKIN DDC_CLK OUT 22 1 NC a1
—LCD G152 1 parag R93 N DDC_DAT_IN DDC_DAT_OUT SCL GND
| —LCD_G0 53| paTas TFADY & [ 3— HP DET IN 19 | HOTPLUG_DET_IN HOTPLUG_DET ouT 20 HP DET 16| spa GND |22y
—LCD.BZ 54 | paraz 510R 171 GND GND
Cs7 —LoD B8 58 1 parae NC 29— < 9 < 181 4sv anp |G
—1CD BS 58 | paras GND Ro4 @& ® GND HPD
10P _LCD B4 59 | patag g
ALQD,B;R;S? DATA3 TvDD 23 100K + _Lcss
o GND —lcD B2 61 ] pataz R95 T
é —LODB1L____82 1 parar Tvop & 100N
—LCD.BO 63 ] patag 47K
v v v
‘ R96 o GND GND GND
57 | \pok+ pvop |18 1 T
[] gl = LCD_ENAR 5 oo 47K 5
o S o - DE R102
Sllazllg 2l I ch1P 4| Pevne ovop [ i LED4 DVI connector
LCD_FP 2| vsvne ovop 2 47K RED
& oxs DVDD s
MDA/DK2 I
8 1 mcuDKi 2 Q2 ; DV
\ TGND 2 MMBT3904 DATA1_TX2| 1 D2-
- o © LOCAL_RESET 1553 ISEL/RST# TGND % DATA1_TX2H z D2+
S el | g e 12C-SCl 12| BSELSCL TGND (32 3 p2aand | o
eHE eHS eHS —l2C-SDA 2 DseusDA PGND [T L3 41 os oo |81
3 EDGE/HTPLG DGND (—= ’ I —5] D4+ GNo
© 4 | RESERVED DGND FERRITE BEAD D scL
E R107 t—32—| RESERVED DGND |84 C39 .1 C40 | Son
GND GND GND 5 i0 | JREF 100N 10UV DATA1_TX1 o A o
o DATA1_TX1R 101 o,
2 < o &fip 11 busano |
+ Gh\p 21 o 2
UL < L4 3] ps. o |2
s o4 e ' L] 4] v cs [-S8
UL-MMBT3904 100N J_c42 r—l—.c‘“ FERRITE BEAD 6| SN0 S Ies
VLK 12C address (0x38): 0.1.1.1.DK3.DK2.DK1.RW DATA1_TXON 7 oo
100N ] 10UOV DATA1_TXOP 18] oo
Ghp 2l [k +—19 1 po/saND
GND  GND S 21 s
L ™2 uppETN 21 ps.
_DET_| L5 +22 1 DCLKGND
OR ’ ] GND gﬂﬁl_%gﬁ 231 DoLks
LC44 é045 FERRITE BEAD — DCLK-
C46
o 100N ] 10U/0V =
7777777777 100N|
’7 —‘ GND GND
| Not Mounted | 6 i i
‘ oC-SC R113 DDC_CLK ‘ J_C‘W J_C48 J_C49 écso FERRITE BEAD
\ 5%14 | 100N | 100N | 100N " 10U/10V
| —lecsba T DDCDAT a Embedded
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12.000MHz oscillator

HDMI/DVI interface with TDA19988

- u1e 2 ®
2 ASFL1-12.000MHz | @ 2
2 4 oo OF] 1 2 R115
R116 10K » Keep two connectors very close
C51 = 3 g Make the wires between two connectors as short as possible
fo 50R 0% *
100N_2 {5
100N ~ @ =
T Hleglle gl HDMI connector
GNDGND GN TPD125521DBTR X cr=acr=aTa connecto
H 500hm impedance routing, 100ohm differential 1 1 s5v supPLY sv ouT |38
AU 10 Inte rface ¥E)/8A19988 No via's and no sharp angles 2 | |y suPPLY ESD BYP |37 ﬁﬂ[?Ml b
777777777777777 3 o - 36 -
—31 e\ GND
1 23 ACLK TXO- m DATA2_TX2P 4 TMDS_D2+ TMDS_D2+ 35 DATA2_TX2P 1 D2+
2 24 40 ) 5 - - 34 2
3 25 QE? Xox DATA2_TX2N |+ mﬁgﬁ;‘_” T#",;’ﬁfg;’_ (a3 1 DATA2 TxoN 3 gg_GND
4 26 1 ap2 - |42 | DATAZ TXIN DATA2 TX1P | |7 | TMDS D1+ TMDS D1+ 32 DATA2 TX1P 41 b1+
5 27 43 | DATA2_TX1P 8 - " 31 5
6 25| Q5O-INAPS Xt ‘ DATA2 TXIN | o | Thoo-SND T sso® 201 paTA2 TXIN I
. v 5Q R120 . TX2- %DAIAZJXZN DATA2_TXOP ‘ :(1) TMDS_DO+ TMDS_DO+ gg DATA2_TXOP ; DO+
1 INT Txer |45 | DATA2 TX2P +—1 | tMDS_GND TMDS_GND |28 +—5 1 DoaND
J9o GND OR * DATA2_TXON 12 TMDgigO- TMSéGDo- 271 DATA2 TXON 9 DgEB
12C-SDA 51 CSDA TXC- wm DATA2_TXCP % 13 TMDS._CK+ TMDS_CK+ 26 DATA2_TXCP 10 DCLK+
- 52 [ss ' paTA2 TXCP 14 - - 25 11
oset ™G+ L DATA2 TXCN | 15 Voeak> hose [[24 1 DaTA2 TXCN 2| SiaND
Blaowe | T T T T T T T T T T T T = 16 CE_REMOTE N CE_REMOTE OUT |23 131 cec
A1_I2C 17 DDC_CLK.IN DDC_CLK_ouT |22 2 ne a1
DDC_DAT_IN DDC_DAT_OUT SCL GND
LCD_DCLK 2 vk cec |- 19 | HOTPLUG_DET_IN HOTPLUG_DET ouT |22 16 spa GND g%
LCD_LP 22 HSYNGHREF ’ t— 5| GND GND 22
LCD_FP VSYNC/VREF weD |2 < 8 1 45v GND
LCD_ENAB 20 1 pE/FREF GND 19 1 HpD
pscL (32
LCD_RO 63 VPAO DSDA 32
LCD_R1 62 VPA1 =
LCD _R2 61 VPA2 EXT_SWING 34 100N
| CD_Ra 60 | ypas g o d 4
LCD_R4 %9 | vpas & GND GND GND
| CD_R5 58 | ypas zLIS
LCD_R6 57 -
LGD_R7 56 | VPR
_| VPA7
LCD_RO 9| vono o DVI connector
LCD B1 8 { vee1 L7
LCD B2 7| vee2 vDDATX |38 1
LCD_B3 o1 vess VDDATX |2t FERRITE BEAD DVIH
LCD B4 VPB4 VDDA-TX L8
LCD_B5 2.1 vees VDDA-PLL |42 - DATA2_TX2| 1 Do
LCD_B6 = vese vDDA-PLL (48 FERRITE BEAD DATA2_TX2H 2 pe:
LCD B7 4 1| vpe7 VDDD-I0 D2/4GND o
LCD_GO 18 1 vpco vopp-0 |35 4 1 pa GND 1
LCD_G1 171 vpct vDpA |38 51 pa+ anp -2
LCD_G2 161 vec2 voooe |2 6 1 scL
15 29 7
LCD_G3 VPC3 vDDDC SDA
1CD_G4 18 | ypca EH e 4
I CD_G5 12 ] ypcs TesT |42 DATA2_TX1 9| by o
LCD_G6 11 VPGB VPP 19 C56 | C57 | C58 C59 | C60 | C61 C67 | C68 C69 C71 DATA2_TX1H 10 | pi
ICD_G7 10 g EXP —J = = = = = = = 11
- vRer VSSPAD IN AN 100N AN [N ] 1N AN 100N | 1N 4N | 100N 2| DSOS | o
P 13 c2
s 181 b+ c2 |2
+ o o Ko b &b o Ao b &b &fp GND GND &b &fo b Ao &b v o 22
\ I I I I I | e | SN % o
DATA2_TXON 17 DO-
NMIIRS DATA2_TXQP 18| Doy
ris zls HDMI core 12C address (0x70): 1.1.1.0.0.0.0.RW @ X ,% DO/5GND
S 20 1 ps-
CEC core 12C address (0x34): 0.1.1.0.1.0.0.RW = 21 | pg,
22
+—22 | DCLKGND
Clock stretching must be supported by 12C-bus master. +1 8V POWGI’ Supply GND DATA2_TXCP 23 DOLK+
® DATA2_TXCN 24 | pik
&8 2 u19
= jo =l ? SP1117M3-1.8
erSaS . fun vourl2 . +1V8
4
£C73 J_C74 GND J_C75 ic76
GND GND N b &b
22U/10V IOON 100N T 22urov
GND GND GND GND GND
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