01 Processar: DM3730 core, boot and the SDRAM interface

Core, clocks and boot
Debug (JTAG)
SDRAM interface

File: ti—orion—4001—cpu.kicad_sch

02 Video pipeline: the FPGA, its processor bus, the camera port

FPGA register and frame bus
Video FPGA (Cyclone IV EP4CE75)
FPGA frame memory

Camera port

File: ti—orion—4001-video.kicad_sch

03 Display and HDMI

LCD panel
TV out
HDMI

File: ti—orion—4001-display.kicad_sch

04 USB

Device port
Host port and hub

File: ti—orion—-4001—usb.kicad_sch

05 Storage, radio, keypad and control buses

SD card and eMMC
Wi—Fi and Bluetooth
12C and SPI

Keypad

File: ti—orion—4001-io.kicad_sch

06 Power: the TPS65930 PMIC and the processor’s supplies

Power management (TPS65930)
Processor supplies
FPGA supplies

File: ti—orion—4001-power.kicad_sch

Parts from the board; nets from the stock firmware and datasheets, each one cited.
NC on a pin = not traced yet. Schematic stage: no outline, no placement.
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1 [ 2 | 3 | [ 5 6 | 7 | 8
r————""""""F""""""F">"F"""F"F"F""""""""" " A r- - - — |_ __________________________________________ —
| Core, clocks and boot | | Debug (JTAG) I | SDRAM interface I
| DM3730 (U23): reset, clocks, boot configuration, spare pads | | the processar’s JTAG / EMU port | SDRC to the two Micron 2 Gb x16 LPDDR parts U26 and U27: a 32-bit bus,
| | | | 512 MB; which byte lane each carries is the copper’'s to say |
| U23sYS | | U23JTAG | | |
DM3730CUSA DM3730CUSA |
| AAigsyLSZk sys,xtamutig | | % jtag_ntrst jtag_rtck %Z( I | - U26 - u27 I
| Thsys_nrespwron sys_boot0'}3 U23other | | Thitao-tek jtag,tduAé 8523832828 |MT46HL28ML6LFDD—4B 252383288 |MT46HL28ML6LFDD—4B
| sys_xtalin sys_bootl DM3730CUSA | jtag_tdi jtag_emu0 | | === ggg9gg === ggg9gg |
1Z5ysfboot2 sys,tmnt}ig 2 gpio_126 gpio_129 %L,( | 24}tag,emui jtag_tms_tmsc A?( | | U23SDRC >£ >£ |
| T o Sl 24 oo ! || e oz o oz o |
| AN Sys_clkout2 sys_clkreq [ | -—m—m—mmm—mmm | 19 sdre_clk sdre_a0 2 S a2 DQ2 S a2 DQ2
| gé}sys,ﬂhq sys_nreswarm ig( | | ; sdrc_d0 sdrc_al S ﬁ A3 DQ3 ﬁ A3 DQ3 I
sys_off_mode sdrc_d1 sdrc_a2 A4 DQ4 Al DQ4
| | | 6 sdrc_d2 sdrc_a3 B @ AS DQ5 @ AS DQ5
| _________________________________ ] 3 sdrc_d3 sdrc_ak B >é A6 DQ6 >é A6 DQ6 |
| 9 sdrc_d4 sdrc_a5 £ >£ A7 DQ7 >£ A7 DQ7 |
| c sdrc_d5 sdrc_ab 2 >£ A8 DQ8 >£ A8 DQ8
; sdrc_d6 sdrc_a7 k >@7i A9 DQ9 >@7i A9 DQ9 |
| 51 sdrc_d7 sdrc_a8 Ei ﬁ A10/AP DQ10 ﬁ A10/AP DQ10 |
| Hhees el g e fie e |
| 2% sarca10 sdrc_atd [° A a13 DQ13 A a13 DQ13 |
| R4 sdrc_a11 sdrc_at2 [° DQ14 DQ14
% sdrc_d12 sdrc_al3 I @ BAO DQ15 @ BAO DQ15 |
| 2% sdrc_13 sdrc_ath |- 9 Ba1 9 Ba1 |
| QL sdrc_d14 sdrc_ba0 & LDQS LbQs
% sdrc_d15 sdrc_bal %Q @ CAS# @ CAS# |
| sdrc_d16 sdrc_cke0 P2% ubas ubas |
| 18 sdrc_d17 sdrc_ckel 82 >g CK >g CK
sdrc_d18 sdrc_dm0 |
| A sdrc_d19 sdrc_dm1 BL &3 ekt &3 ekt |
| &i sdrc_d20 sdrc_dm2 A
% sdrc_d21 sdrc_dm3 L?( >& CKE >& CKE |
| QL sdrc_d22 sdrc_ncas i?( |
| % sdrc_d23 sdrc_nclk L}( >ﬁ CS# >ﬁ CS#
% sdrc_d24 sdrc_ncs0 i?( |
| R sarc_a2s sdrc_ncst PL >E8 Lom >E8 Lom |
| % sdrc_d26 sdrc_nras i?(
% sdrc_d27 sdrc_nwe £9< @ RAS# @ RAS# |
| &% sdrc_a2s sdrc_d29 P& |
| % sdrc_d30 sdrc_d31 - @ TEST @ TEST
>T sdrc_dqs0O sdrc_dqsi i |
| 52 sdrc_dqs2 sdrc_dgs3 f% 4 upm 4 upm |
I &N wep &N wep |
ggag ggag |
| LUNuaaaa LUNuaaaa |
ununununununun ununununununun
Z>>>>>>> Z>>>>>>>
| TS ST T T TS ST T T |
| 7 7 |
| GND GND |
Parts from the board; nets from the stock firmware and datasheets, each one cited.
NC on a pin = not traced yet. Schematic stage: no outline, no placement.
Sheet: /01 Processor: DM3730 core, boot and the SDRAM interface/
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FPGA register and frame bus
GPMC to the Cyclone IV video FPGA (U21):

Video FPGA (Cyclone IV EP4CE75)
U21, one unit per |/0 bank. Configured by the processor in passive serial: nCONFIG, CONF_DONE and

FPGA frame memory
U28, Nanya 512 Mb x32 LPDDR: the FPGA’s frame store

Camera port
the ISP input the FPGA video reaches (not set by the firmware)

chip selects, address / data, DMA requests INIT_DONE on its GPIOs; which user 1/0 carries the GPMC bus, the camera port and the engine link is the

| | | RO - |
| SEEE | | bitstream’s, not the firmware’s | | <lu|laolOlaluJs|Z|lala 0oe | | DM3730CUSA |
[=N=N=NaNeNeNeNeNeNe e Na Nl
DM3730CUSA | 29ga2ggaaggaa NT6DM16M32BC-T1 | ABIB . m_do cam_d2 B3 |
| cAl F | | U21B1 U21B2 U21B3 | >S>>>>>>>>> | — cam._d3 EX%
| GPMC WAITO]—c gpme_wait0 gpmc_nadv_ale é< | | EP4CE75F2317N EP4CE75F2317N e | | | | Ty cam.d3 1% |
GPMC_A1|——] gpmc_al gpmc_ncs0 [==— GPMC_NCS0 1 L 2] AQ DQo 2 - - 2
| GPMC A2 gpme_a2 gpme_noe |2 TGPMC_NOE | | 7| LA O | ;i SUeYBIATLC DIAALILKY ‘2%1CLK14/D\FFCLK,M DIFFIO_B1n | | | > m DQ1 | | o c2m-d7 cam_d3 ﬁ |
K2 3 TCK nSTATUS CLK3/DIFFCLK_1n DIFFIO_L19p b v X7 cam_d8 cam_d10
| GPMC_AS|— 2| gpmc_a3 gpme_nwe 2= —TGPMC_NWE | | 5 101 onrag K 1| S e @ CLK15/DIFFCLK_6p DIFFIO_B3n | | % A2 DQ2 | | 28 o e ié |
| e oorica gl T | 3| s DCLK 5 DIFFI0_L21n DIFFIO_L21p B8 11 p5n oiFFIo_B5y 14 | Qi | | [Eveon} i com o cam-hs 12 I
GPMC_AS 4 opme_sB opme_0 H2_rePMc_Ag | kg "CE DIGHIOSLLNS | DIFFIO-L22n IR LA 282 pIFFI0_B6N DIFFI0_Bep 1B %3 a5 DQ5 Tig cam-pelk LA %
| =2 of 9PME gpme-_as = | | [FPGANCONFIG nCONFIG DIFFIO_L1p DIFFIO_L23n DIFFIO_L23p T 5 L | | 2 | | cam_vs cam_wen |
GPMC_ALO 24 gpmc_at0 gpme_clk Y2 TGPMC_cLK 1 B 1 DIFFIO_B7n DIFFIO_B7p A6 DQ6 52 25
L2 M1 DIFFID_L2n DIFFIO_L2p DIFFIO_L24n DIFFIO_L24p E U | 2 | LCD_STBY cam_xclka cam_xclkb ENG_MSTRST] |
| GPMC_DO|——4 gpmc_do gpmc_d1 [t [GPMC_DL | 3 E E DIFFID_BBn DIFFIO_B8p A7 Da7
GPMC_D2|—1q gpme_d2 me_d3 [N2_TGpMc_b3 g DIFFIO-LAn DIFFIO_L3p/nRESET o x% SARLL AL 81 biFFI0_B1on DIFFIO_B10p & %3 ag D8
| GPHC D4} gpme.d gomc_dS o, —{GFMC.DS | 3 DIFFI0_L5n/DATAL ASDO DIFFIO_L5p [ ><U—2 DIFFIO_L27p DIFFIO_L28n Qﬁ DIFFIO 16, DIFFIO B, ABE | | 5 a0/ 5010 |
= Rg| 9PMC- gpme_C’ 3 = | 8 DIFFIO_L6n DIFFIO_L6p DIFFIO_L28p DIFFIO_L29n % = = B e
| GPMC_D8|—~4 gpmc_d8 gpmc_d9 2 [GPMC_D9 | 3 H 5 DIFFID_B17p DIFFI0_B18n | Al1 DQ11 |
GPMC_D10]—2H gpmc_d10 gpme_d11 RS TGPMC_ DL | gl DIFFIO-L7n AR 7| SRS SIAAL IS A9 DIFFIO_B18p DIFFI0_B22n |- | 3 A12 DQ12
| GPMC D12 gpme_d12 me_d13 [22TGPMC_D13 | | DIFFIO-Lén AAARLEPALSLIENE |2 7 DIFFIO-L30p AL 1% piFFio_p22 DIFFI0_B23nA2 | | A a13 DQ13 |
T R gpm[*d“ gpm{ﬂs V2 eMc iz | 2] DIFFI0_Lan DIFFI0_L9p 1~ % DIFFIO_L31p DIFFIO_L32n 130‘”‘0*823” o Mk | o |
| 0 | gpme_ gpme_d15 [ | | | 24 DIFFIO_L12p DIFFIO_L13n DIFFIO_L32p DIFFIO_L33n 1] Bt | N
SOC_SPAREL_MAC_ADDRO|—F3 gpmc_nbed_cle gpme_nbet fr=—[SOC_SPARE2_MAC_ADDR1] 1| ofmnae Sy 5 oirr10 (3o DIFFIO L3n X110 o }¢ | 3 Br0 DQ15 |
| FPGA_DMAREQO|—dl gpmc_ncs3 gpme_ncst [ —FPGA DMAREQL | | B | AL oK 3 rons - o % 10 PLL1_CLKOUTn £ = DQ16
| FPGA_DMAREQ2|— ] gpme_ncs5 gpmc_ncs6 - [FPGA DMAREQS | | Xjg| DFFIO-LL7 N IE [ REFBONL 5 PLLL_CLKOUTp VREFB3NO ?% | | | Da17 |
| GPMC?NCS7@ gpmec_ncs? gpmc_nwp |— | @ VREFBANL VREFBLN2 J ;E VREFB2N2 >L VREFB3N1 VREFB3N2 =X | | >g CAS# DQ18 |
gpmc_wait3 | DQ19
p.
| | | | %4 ck DQ20 |
| DQ21
—_—_— - - - — — | 3 |
| | 58 ke DQ22
U21B4 U21B6 DQ23
I EPLCE75F23I7N EPACUE2715E;23\7N EP4CE75F23I7N I | 4 cke DQ24 I
P B 2 ' vazs
| K%ZCLKQ/D\FFCLK,% D\FHO,B25nAi§ %@ ey ——— D1FF0. R 120 % CLK4/DIFFCLK_2p con_boNe [E{FPGA_CONF_DONE | 7 sy ba2e |
2P CLK13/DIFFCLK 7p DIFFI0_B25p 12 e Dl oL o HU 23 CLKS/DIFFCLK 2n DIFFIO_Rin B2 | basy
DIFFIO_B27n DIFFI0_B27p 2 = = 2% MSELO DIFFIO_R4n,/PADD20 F2X | NG |
1 1 DIFFIO_R22n DIFFIO_R22p L 2 DMO DQ28
DIFFIO_B28n DIFFI0_B28 2 2 % MSELL DIFFI0_RSn/PADD22 F2% E
| iy DIFFI0 a0 AR 24 DIFFI0_R23n/DEV_0E DIFFIO_R23p,/DEV_CLRn ?% 1] vetlo DIFFIOLRER /PADD21 1o | | 2 M1 DQ29 |
1 = e 71 DIFFIO_R24p DIFFIO_R25n P2X é b ) DM2 DQ30
DIFFIO_B30p DIFFIO_B31n 22 b2 MSEL3 DIFFIO_R6n | 2 |
| 14 biFFI0_B31L DIFFI0_B32n} 7 AL DIFFIO_R27p b 21 DIFFIO_R6 DIFFIO_R8n,/PADD23 P& | CHS R
| m%\mtfm; DIFFI0_B33n L% BT SIAARLZ: AL TQ § DIFFID_Rap DIFFIO_R9n,/nAVD 12X | | 9 L |
7R = = Ji DIFFIO_R31n DIFFIO_R31p Fisk 1 S L b22 29 Ras# DQSO
Y11 DIFFI0 B33p DIFFI0_B35n P 2 127 %9 DIFFIO_R9p DIFFIO_R10n | L |
| 1 15 DIFFIO_R32n DIFFIO_R32p 024 23 | DQS1
DIFFIO_B35p DIFFI0_B36n 2 2 DIFFID_R10p DIFFIO_R11n/nWE $7 E
1 T % DIFFIO_R33n DIFFIO_R34n 2 20 | WE# DQS2 |
| - DIFFI0_B36p DIFFI0_B37p & 7Y eotiinesitny DIFFIO Raon BLL 21 DIFFI0_R11p/nOE DIFFIO_R12n §2% | paes
2.1, DIFFI0_B38n DIFFI0_B39n 3 SR = 18 DIFFIO_R12p DIFFIO_R13n | 29 |
| Y bIFFI0_B39p DIFFIO_B4On |- 73 AACLIELE AR | %4 DIFFIO_R13p DIFFIO_R14n §2 | [==t
| 1 - . DIFFIO_R37n DIFFIO_R37p 2% ] . . K18 | |
DIFFIO_B4Op DIFFIO_B41n 2 19 %23 DIFFIO_R14p DIFFIO_R16n |
2b Ik DIFFIO_R39n DIFFIO_R39p Pk o 2 Joogogoaaa
| DIFFIO_B41p DIFFIO_BA44n Pk 2 2 DIFFIO_R16p DIFFIO_R17n | LUNNANANA AN DG |
1 ) 5 DIFFI0_R40n DIFFIO_R40p > > | CRBRBABRB0804
-} DIFFI0_Butp DIFFI0_B4sp B2 ity 14 T %2f DIFFIO_R17p DIFFIO_R18n §2 222222 E
| 40 PLU«,CLKOUTﬂAé @ i P TR é DIFFIO_R18p DIFFIO_R19n/nCEQ |5 | | WERFE PR E R EREEEE |
| RghPLecicoutp RON2P T rues e FiO) DIFFIO_R19p,/CLKUSR DIFFIO_R20n/INIT_DONE k22{FPGA INIT_DONE | | |
1ERUP2 VREFB4NO 1J< 820 vrerasns vReFBan: VIS é DIFFIO_R20p,/CRC_ERROR VREFBENO P <
| 5&%Pvrersunt VREFBuN2 A% VREFB6N1 vrRerBen2 FEX | | GND |
| U21B7 U21B8 |
| EP4CE75F2317N EP4CE75F2317N |
| 9% CLK8/DIFFCLK_5n DIFFIO_T25n,/PADD13 % 9% CLK10/DIFFCLK_&n DIFFIO_T2n |
97 CLK9/DIFFCLK_5p DIFFI0_T25p/PADD14 L S CLK11/DIFFCLK 4p DIFFIO_T2p
| %1 DIFFIO_T26n,/PADD11 DIFFI0_T26p,/PADD12 22 2| DIFFI0_T3n DIFFIO_T3p/DATA12 |
| 97 DIFFIO_T27n/PADDY DIFFIO_T27p/PADD10 jﬁ 2 DIFFI0_Tén DIFFIO_T7n/DATAL0 |
% DIFFIO_T34n/PADD7 DIFFI0_T31p,/PADDS b =1 DIFFIO_T7p/DATAL1 DIFFIO_T9n,/DATAQ
| 97 DIFFIO_T32n,/PADDS DIFFIO_T32p,/PADD6 é 4 DIFFIO_T10n DIFFIO_T10p,/DATA8 |
| % DIFFIO_T33n/PADD3 DIFFI0_T33p,/PADD 1 =9 DIFFI0_T11n/DATA7 DIFFIO_T11p |
%1 DIFFIO_T35n DIFFIO_T35p 1% { DIFFI0_T12p/DATAG DIFFIO_T13p/DATAS
| 97 DIFFIO_T36n,/PADD1 DIFFI0_T36p,/PADD2 2k o DIFFIO_T14n DIFFIO_T14p |
| 97 DIFFIO_T38n DIFFIO_T38p ?r% 5 DIFFIO_T15n/DATALA DIFFIO_T15p,/DATAL3 |
97 DIFFIO_T39n DIFFIO_T39p,/PADDO 7@ | DIFFI0_T16n DIFFIO_T17n/PADD19
| % DIFFIO_T40p DIFFIO_T42n ?% 8 DIFFIO_T17p,/DATALS DIFFIO_T18n/PADD18 |
| QT DIFFIO_T42p DIFFIO_T44n 7% 4 DIFFI0_T18p/DATAY DIFFIO_T19n,/DATA2 |
97 DIFFIO_T44p DIFFI0_T45p EX | DIFFI0_T19p/DATAS DIFFIO_T22n/PADD16
| % DIFFIO_T46n DIFFIO_T46p 2$< 1 DIFFI0_T22p/PADD17 DIFFIO_T23n |
| é 10 PLL2_CLKOUTn % o1 DIFFI0_T23p,/PADD15 DIFFIO_T24n |
PLL2_CLKOUTp RON4 10 PLL3_CLKOUTn
| % RUP4 VREFB7NO i : PLL3_CLKOUTp VREFBBNO |
| 4P VREFB7NL VREFB7N2 VREFBBN1 VREFBBN2 |

Parts from the board; nets from the stock firmware and datasheets, each ane cited.
NC on a pin = not traced yet. Schematic stage: no outline, no placement.

Sheet: /02 Video pipeline: the FPGA, its processor bus, the camera port/
File: ti—orion—4001-video.kicad_sch
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T 2 3 I 5 I 5 I
I_____________________________________________________7 r 1 '___________________7
LCD panel TV out | | Howmi
I p | I
DSS RGB through three 1.8 V to 3.3 V translators to the 33-way panel FPC the composite / S—video DAC (unused on | | ADV7513 transmitter and the type—A receptacle
|
| | | this board, as far as the firmware says) | | |
| e R
| 1 33p FPC I | U23CVIDEO I I «Qﬁnmnﬁnﬁnﬁnmnmnm>«n I
| XXZ: | DM3730CUSA 888888884/5
- Y2 o o AB <Ts<xDPODoooaoa
| %: I | X cvideol_rset c[\:\‘lz;eszii:(‘j:;AB | I @ g I
| Sl | | cvideoz ot I | %24 cec_cLk INT B |
| A: cvideo2_vfb -
| hal al < %: | | | | 23 cLk X0+ g |
U23DSS ol U65 ol U66 ol U67 X | L | ] ™o [ |
| DM3730CUSA 388 SN74LVCBT245PWR 388 SN74LVCBT245PWR 388 SN74LVCBT245PWR X DO TX1+
o 10
! ) e gcyg gcyg gcyg siol | | 588 os ™i- B |
| dss_acbias dss_data0 1] 0 D2 X2 2
1 4es_datal dss_data2’ 2 2 3 2 3 2 3 X0 | | 9 "R |
| Py des datastD x| DIR AL X x| DIR AL X x| DIR AL X <t D3 ™2
| M gosdatas des_datat D2 2 h2 %( 2 A2 %( 2 h2 %( X%: | | 3 D4 1 |
2} 4ss_data7 dss_dataB F2X #4 o e 2 o A3 TieX > ot A3 X X550 | | 4 05 e+ |
| 23 4es_data9 dss_data10/lc Al =X Al 2 A 8% 15 o
| el e B 4 51 A5 Hx 4 54 A5 Hx 4 54 A5 Hx 6L | | Yo7 me- & |
5} dss-data ss_data 5 of B2 26 g( o B2 A6 g( 0 B2 A6 g( ﬂ: | 4 D8 |
| 3557 dss_datai3 dss_datals é 9 53 a7 |2 9 gz R E 9 83 a7 12 st8l | 2 o cec P&
G2} des-datats dss_datal6 (o 9 g AB @2 9 g AB @2 9 g AB @2 2L | | 9 p10 2 |
| dss_datal? dss_datal8 i i i 20[ 9011 oocsct Bk Homi Sf
23 4ss_datal9 dss_data20 ﬁ 6 o) 6 X1 | | %54 > |
| 22 4ss_data21 dss_data22 J2X &L &L Lo o 7 |22 4
| 71 i P ::yﬂc 125 i £ i 3 i B7 X%: | | % D13 DDCSDA P % D2+ |
2 - - 2 B8 B8 B8 x>t D14 x> D2-
| >§7 i s ‘% aaoo aaoo caoo %: I | % D15 SCL g( )% D1 HOmI I
| 535 535 535 <ol | > ot e, o{01-
ST ST ST %: | | >$Di7 SDA >%DO+ |
| | | i} | | i} | | i} %: | | )ﬁDiG EDO* |
i JJ L‘U 281 D19 CK+
| 29l | %o D20 A ck- |
| GND GND GND OETI N | 9 b2t
| OEEE | | 8 022 %3 cec |
| <2 | | 1 p23 | |
x>t scL
| _ _! | 583 oe ;ﬁ SDA |
_____________________________________________________ | ﬁ uTILITY |
| qHpo |
| 24 Hsvne |
= 1250
| >§ 1251 A, |
| >? 1252 |
*x—{ 1253
I 29 (ReLk I
| > MeLk |
| & e |
I 24 R_ext I
| & scLk |
| & seoir |
| 2l vene I
B |
| &
| g U63 |
| ADV7513BSWZ |
GND |
|
L |

Parts from the board; nets from the stock firmware and datasheets, each one cited.
NC on a pin = not traced yet. Schematic stage: no outline, no placement.

Sheet: /03 Display and HDMI/
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Device port
the processar’s USB ports (HSUSBO OTG and HSUSB2 EHCI, both ULP\), the

Host port and hub
USB2512B hub and the type—A accessory port

TUSB1210 ULPI transceiver and the mini—USB socket
uls4

afafafSreigf  use2s128

et AR

| ] |

| . |

| . |

| . |

| SS5083K2 TUSBlngBRHB | | éégggg |

| gmoooog | >>90099 |

Feakat |
| 4 cre cLock [B& | | ;f 0CS_N1 PRTPWRL %ﬁ |
| i i | | 4 ocs_N2 PRTPWR2 | |
U23HSUSB cs CPEN

| DM3730CUSA i . iy | |39 remns scL % |

| OTG_ULPICLK]—S24 hsusbo_clk hsusb0_data0 2% {0TG ULPIDO E— x| REFCLK DIR | | 28 eser oon 22 W, |

| 0T6_ULPI D124 hsusb0_datat hsusb0_data2 F21JOTG ULPI_D2 | om—— |2 | |
| 0TG_ULPI_D3 22§ hsusb0_data3 hsusb0_datat 122 0TG_ULPI_D4 E | |4 resr s | B = VBUS X

| OTG?ULPLDS% hsusb0_data5 hsusb0_data6 %OTG?ULPLD& = D+=§ g STP DATAO %( | | 3 |
OTG_ULPI_D7|——=9 hsusb0_data? hsusb0_dir F==— 0TG_ULPI_DIR co7 14 4 7 1 D+5X

| 0TG_ULPILNXT 2% hsusb0_nxt hsusbO_stp F23IOTG_ULPI_STP j? DT 29 om Bﬂ:ﬁ 1 | | »7 veus_oer E;ggm:gzé 1 EQD—=£X I

| IS DATA3 [8x | 3 XTALIN 0o
9 op DATAL | x | | USBDP_DN1 [2x ) |
| 2 DATAS f | | & crrr USBDP_DN2 | |
D DATAG
I DATA7 g | I 3 Hs_IND PLLFILT PX |
| 2SSSSX | | 28 susp_IND useomM_up P& I
] Lk RIS | 24 ussDP_UP

| |

| | SRS RSRSRCRSRSReRY |

| | = |

| =

| |

| |

| |

Parts from the board; nets from the stock firmware and datasheets, each one cited.
NC on a pin = not traced yet. Schematic stage: no outline, no placement.

Sheet: /04 USB/
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1 [ 2 [ 3 [ [ 5 [ 6 [
Co ey e e e |
| SD card and eMMC | | Wi—Fi and Bluetooth |
| Mmct: microso (4—bit); MMC2: the 8 GB eMMC U22 (8-bit) | | SDIO on the ETK pads, Bluetooth UART and PCM on McBSP / UART |
U23MMC | | U23ETK |
| U23MCBSP
| . DM3730CUSA — | | N DM3730CUSA . AR |
| i | mEEmemmee soldpmmeon s ool |
| Lﬁ mmecl_dat2 mmci_dat3 0 EMMC,DOiig DATO  DATL —g;‘ EMMC_D1 | | TOUCH,CHGi:E etk_d2 etk_d3 —gg WLAN_SDIO_D3 FPGA*QEENNFE‘E Aazoxzzgﬁt( (:C[bb;ppfi:/xé |
| Ry el oncah)  fwchlgon o ffoecs e f e e T e A i |
= w3 . . V3 = = BY| B6 = | = = AC - - D5 = §7 mcbsp2_dx mcbsp2_fsx é]( |
| EMMC_D2|——] mmc2_dat2 mmc2_dat3 -=—{EMMC_D3 EMMC_D6—| DAT6  DAT7 P>—{EMMC_D7 | [FPGA_CONF_DONE=~1 etk_ds etk_d9 }=>—{FPGA_INIT_DONE W4 v
AB A2 AC C9 BT_UART_TX mchsp3_clkx mcbsp3_dr BT_UART_RTS
EMMC_D4 = —f mmc2_datt mmc2_dats 5 EMMC_D5 | | USBH_ULPLCLK] = etk d10  etk_d11 b=5 —{USBH_ULPISTP T Pl | e et e e | T T T |
| EMMC_D6—4 mmc2_dat6 mmc2_dat7 P2=—{EMMC_D7 USBH_ULPIDIR|—=H'etk_d12  etk_d13' =T USBH_ULPIL_NXT =—= AMB o= b2 ==
| | | UsBH_ULPL 002 etk 14 etk_d15"PX2 [USBH_ULPLDL R e etE |
| U22GND | | |
| MTFCU;GZAT(%CEE%M MTFCBGAKAJCN—1M | | U23UART |
U22other A6 E7 DM3730CUSA
| MTFC8GAKAJCN—1M %8 vee vee | ChU 8 IV VS fio [V ONP | AC 6
wd 5 Ji vee vee K 5 VSsS VSS <8 | | PER_USB_EN VT uartl_cts uartd_rts E] HDMI_IRQ |
|  [EMMc_cix CLK cMD EMMC_CMD ;E M VSS VSS DBG_BOARD_ATTACH uart1_rx uartd_tx USBH_PHY_RST
E = veea veea cy N2 | % |
DS RST_n 4 P VssQ VSsQ | uart3_cts_rctx uart3_rts_sd
| veea veea NE P4 824 - .
5 C VssQ VSsQ | uart3_rx_irrx uart3_tx_irtx |
veea VDDIM PH |
| VssQ | | |
| U22NC - —
| MTFC8GAKAJCN—1M | M |
| A e B2 | | 12C and SPI |
XATE NC  NC ATQX | | 12C1 to the PMIC, 12C2 touch, 12C3; McSPI
| gz NC  NC é | | |
NC NC U23MCSPI
| % NC NC % | | T DM3730CUSA I
| )E NC  NC 10 | | K21 . . 20 % mecspil_clk mcspil_cs0 I
NC  NC =% PMIC_I2C_SDA}—"%1 i2c1_sda i2c1_scl F—TPMIC_I2C_SCL 5 ) A |
| BN e be2 | | 12C2_SCLIAE4Pinco scl i2¢2_sda/ X% T12C2_SDA L5 LA D= | (DEEFIE G mespid_simo |y
| #fnc ne Pt 1203 5L ACBH 3 el i2¢3_sda'Io2 11203 _5DA % G MR A | (D LU 57 |
Ll ne Ne €3 | | = NAK TS D¢k sda = USBH_ULPI_D6 N4 mecspi2_cs0 mcspi2_csl FUSBH,ULPLDS |
| CHl C7 ~ - USBH_ULPI_D4 mcspi2_simo mcspi2_sami [ USBH_ULPI_D5
(& M |
| ERNC Ne £ | |
| %NC Ncﬁ | —_—_—— e ————————————————_—————————— — — — — 4]
% NC  NC Fé |
| E NC  NC ﬁ |
NC NC _—_——
ICT e Y¥! | | |
| % NC  NC é | | Keypad |
NC  NC the TPS65930's 4 x 5 key matrix
| 5 NC N % | | |
NC  NC B
| Fl e e B2 | | U31KPD |
[IE B %) | | TPS65930 |
| % NC  NC #ﬁ | | KPD?RO% KPD.RO  KPD.CO %KPD,CO |
= NC NC % KPD_RL|— 3 KPD.R1  KPD.C1 2=—{KPD_C1
A NC Ne ﬁ | | KPD_R2|— '3 KPD.R2  KPD.C2 [>—[KPD_C2 |
| % NC NC R | KPD_R3|— o KPD.R3  KPD.C3 E=—{KPD_C3 |
| i3 NC NC % | é KPD.R4  KPD.C4 [-=—{KPD_Ch
X NC Ne 417% | | KPD.RS  KPD.C5 [P |
| Lrne NP | |
| e ne [ ]
| st Ne Ne R
| id NC NC % |
Ehe N |
| Ene N f
| 1 NC NC % |
it N |
| e NG Ne
W NC NC M%x |
wd NG NC B |
|  Mne ne
| Yibne e s |
Li NC  NC N%% |
| tﬂ@ NC  NC r\%
| Agne e Ni’x |
N NG |
| gfne nel®
| & NC  NC ETK |
il NC  NC X |
| E3nc Ne
T NC NC % |
Ephe b |
I S vy
s NC RFU [P |
% RFURFU & |
| ;% RFU RFU E'R
| id RFU RFU [ |
0h RFURFU 5 |
| ¥ reurru PR |
'______________________________________J Parts from the board; nets from the stock firmware and datasheets, each one cited.
NC on a pin = not traced yet. Schematic stage: no outline, no placement.
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I Power management (TPS65930) | I Processor supplies | I FPGA supplies |
| bucks, LDOs, clocks, RTC, power key, backlight PWM, GPIOs | | every DM3730 supply and ground ball | | every EP4CE75 supply and ground ball: VCCINT, VCCIO per bank, |

VCCA,
| U31DATA U31GPIO | | U23POWER | | veeo.pue |
TPS65930 TPS65930 | DM3730CUSA | | - |
| L £ F7 3 | | N2 ) 17
| &l DATAQ DATAL b7 | GPoo/cos GPI01 é< | CAP_VDD_BB_MPU_IVA<— £ cap_vdd_bb_mpu_iva cap_vdd_sram_core f~/—>CAP_VDD_SRAM_CORE | | U21POWER |
| Elome  oams 7 crioy oo fag (-COBLPwH] L o roae e v e P it con B2 Svon core | s I
- L _| cap_vdduwkup_lagic vdd_care L T6) 18
| 214 patas DATA7 BT_FUNC5 |1 GPI015 | | VDD_CORE <23 vdd_core vdd_core | | xEE:L xgg:% xgg:i mHE xigii |
| | | :jjﬁ‘;: :jjﬁ‘;: DM%%%':BSA | | veen_pLLe<—Y8 veep_pLt VCCD_PLL2 F72—>VCCD_PLL2 |
= = VCCD_PLL3<—— vCCD_PLL3 VCCD_PLL4 E-—>VCCD_PLL4
| | | kLR kLR sys_xtalgnd vss | | VCCINT 58 veeint veeINT B28 S veeint |
U31POWER | WitLEmE kLR vss vss | VCCINT VCCINT |
| TPS65930 | vdd_care vdd_care |
| vddcore vddcore vss vss | VCCINT VCCINT |
| M9 gkeaT cpN BL] | | vdd_core vdd_core vss ves | xggm xggm
| % 10.1P8 MICBIAS1.0UT % MICBIAS1.0UT | | vdd_core vdd_core :zz :zz | | AT e |
| VAUX2.0UT}— 4 VAUX2.0UT VAUX42S.IN [=—[VAUX12S.IN U31GND | vdd_core vdd_core Ve Ve | | W L |
VBAT <~ VBAT VBAT.RIGHT 12— VBAT.RIGHT TPS65930 | vdd_core vdd_mpu_iva VDD_MPU_IVA e e | e e |
| VBAT.USB<— - VBAT.USB VBUS 2> VBUS — P pr— | | VDD_MPU_IVA vdd_mpu_iva vdd_mpu_iva e e | e e
| VDAC.IN EDAC OUT] AVSS2 AVSS3 UBINC | oy TGN vss vss | | VCCINT VCCINT |
vnoi.we@ VDD1.IN VDDL.IN F35—>VDDL.IN P DT e | vdd_mpu_iva vdd_mpu_iva e e | e e |
| Viip VDDLIN VDD2.IN £25—>VDD2.IN et T - | | vdd_mpu_iva vdd_mpu_iva e e | e e
| VOD2.IN<— "y YDD2.IN pNTIN ] MICBIAS.GND VDD1.GND < | vdd_mpu_iva vdd_mpu_iva vss vss Ve | | VCCINT VCCINT |
V\NTANAi.OUTj VINTANAL.OUT VINTANA2.0UT iTV\NTANAE_OUT VDD1 GN‘D VDDi-GND | vdd_mpu_iva vdd_mpu_iva ves ves DM3730CUSA | VCCINT VCCINT |
| VINTANA2.0UT —== VINTANA2.0UT VINTDIG.OUT == VINTDIG.OUT : . | vdd_mpu_iva vdd_mpu_iva Al g( |
VINTUSBLP5.0UT|— VINTUSB1P5.0UT VINTUSB1P8.0UT [N [VINTUSBLPB.0UT MDD GHD VLT | vdd_mpu_iva vdd_mpu_iva ves ves DA aanect B | RECIN] RECINT |
| - 1 M2 VIO.IN : V\-O IN &V\O N . VIO.GND VIO.GND | dd7 -, dd7 - VSS vss L NoConnect NoConnect | VCCINT VCCINT
A2 y Bl - | v ,mpu,lva v ,mpu,l\va Vss vss | VCCINT VCCINT |
| &3] VMMCLIN VMMC1.0UT [F5—VMMCL OUT | | vdd_mpu_iva vdd_mpu_iva e e | AT e
| VPLLLOUT}—> VPLLL.OUT VPLLASR.IN F-=—VPLLASR.IN | vdd_mpu_iva vdd_mpu_iva e e | | e e |
VREFW VREF VRTC.OUT F——— VRTC.OUT | vdd_mpu_iva vdd_mpu_iva ves ves | VCCINT VCCINT |
| VUSB.3P1 | | ABifvdd-mpu_iva vdd_mpu_iva 7= e e | | e e |
VDDA_DAC<—"2Fvdda_dac vdda_dpll_per F=~—>VDDA_DPLL_PER
| | | VDDA_DPLLS_DLL<—528 vdda_dplis_dll vdda_wkup_bg_bb B3 S VDDA WKUP_BG_BB vss vss | xggm xggm
| | | VoS m vads vads g5 > V00S vee Vs I | VCCINT VCCINT I
vdds vdds
| e || 8 i s 2 | - . |
| 19 <okcLkouT 32KXIN L | | YA ijs ijs J vss vss | Vg RN
| o woemo | wip 'c® vecs Iva vss vss | | veelol DY yecior veelot EA—sveeiot |
| vdds vdds T x4 NG
| 2 ADCIN2 AUXR [S | VDDS_MEM <=2 vdds_mem vdds_mem 23> vDDS_MEM kYes ves | | Uy /cCo veelo2 g > veeloz |
| 8 BooTo BoOT1 |2 | | - F19 | 4ds_mem vdds_mem P2 - e | | xEE:gi AB xgggi xgg:g; 5 EEGE |
ﬁi CLK256FS CLKEN % gl vdds:msm vdds:mem s w9 11
| 2P cLkrEQ cp.capm N | | 261 gds_mem vdds_mem [2 | | [T ot veelos s |
>M CP.CAPP DIR E% | J8 vdds_mem vdds_mem K6 | | LSS0 wi g gL 18 LECICL |
| f(i DN/UART3.TXD DP/UART3.RXD $O< | | Xz vdds_mem vdds_mem KB veelos P1 xgggg xgg:gg 19 veelos
| U31VDD % HFCLKIN HFCLKOUT é% | VDDS,MMCi% vdds_mmc1 vdds_sram’-E2—>VDDS_SRAM | | “Tv1 oATE Vecios 9 >vccwoa |
| TPS65930 12C.CNTL.SCL I2C.CNTL.SDA | VDDS_X<— vdds_x | [ 0] |
U3112S 1 1 @ D INTL 10 | | | VCC\Oé% VCCIo6 VCCIo6 I
| TPS65930 i VDD1.FB VDD1.SW T}( ST} |1ac.TeK /BERCLK JTAG.TDI/BERDATA 12 = | | | vccwo7e@ veeio7 veelor @vccm |
| 4 125 DIN 125.00UT % RN v % LEDA ' Leps L /| --— | vecion <22 vecion Vet BE < yecion |
3 125.CLK 125.5YNe [ T t MIC.MAIN.M MIC.MAIN.P 2 | ~T 0g R Vecloaind : |
| T é MSECURE NRESPWRON = | |
| : o| NRESWARM NSLEEPL 3 | |
8 nNxT PCHGAC |
| % PWRON PreDriv.LEFT g | | |
| % PreDriv.RIGHT REGEN |- | EPASEZ%SGFNZDBWN |
| c ?2; TEST.SRYESSEQ P | | I O oD |
| % TESTVA TESTV2 X | | oD onoA |
UCLK VIO.FB | A
| % VI0.5W vI0.sw [ | E:g S:B |
| : VMODE1 vMoDE2 [° | | A o |
4 VPRECH | | - an |
| | GND GND
g S . | GND GND |
GND GND
| GND GND |
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GND
| GND GND |
| GND GND |
GND GNDA1
| GNDA2  GNDA3 |
| GNDA4 |
| I
Parts from the board; nets from the stock firmware and datasheets, each ane cited.
NC on a pin = not traced yet. Schematic stage: no outline, no placement.
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