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IMPORTANT NOTES ABOUT THIS SCHEMATIC c
DESIGN NOTE: Example
text for the design note to 1) DESIGN NOTES in grey are information notes.
show the note inside the
colored box.
DESIGN NOTE: PMIC
Example text for the
design note to show the 2) DESIGN NOTES in yellow are notes of caution.
note inside the colored
box.
e
Eestsfl)?t’;igl iZEnE:;r:ge 3) DESIGN NOTES in red are critical, and must be understood and followed.
show the note inside the
colored box. 12C ADDRESSING
FUNCTION DEVICE ADDRESS 12C BUS
PMIC TPS65070 | 100 1000 PROC 12CO
5V IN INA219 100 0000 PMDC 12C
PMIC 3.3V SW INA219 100 0001 PMDC 12C
PMIC 1.8V/3.3V SW INA219 100 0010 PMDC 12C ?
IMPORTANT NOTICE: PMIC 1.2V SW INA219 100 0011 | PMDC 12C
IMPORTANT NOTICE: PMIC 1.2V LDO INA219 100 0100 PMDC 12C
: PMIC 1.8V LDO INA219 100 0101 PMDC 12C
1. THIS DOCUMENT MAY NOT REFLECT THE MOST RECENT CHANGES IN BOARD RTC 1.2V LDO INAZ1O 100 0110 BVDC T12C
DEVELOPMENT AND DEBUG. ANY DEVELOPER INTENDING TO USE THIS SCHEMATIC -

AS A REFERENCE SHOULD VISIT THE LOGIC WEBSITE (WWW.LOGICPD.COM) OR
CONTACT THEIR REGIONAL SALES OFFICE, OR PROGRAM MANAGER FOR SCHEMATIC
UPDATES, DESIGN RECOMMENDATIONS, AND PCB LAYOUT GUIDELINES. LOGIC ALSO
RECOMMENDS A DESIGN REVIEW OF BOTH THE SCHEMATIC DIAGRAM AND PCB
LAYOUT BEFORE CONSIDERING PRODUCTION.

2. LOGIC RESERVES THE RIGHT TO CHANGE DESIGNS OR SPECIFICATIONS WITHOUT
NOTICE. CUSTOMERS ARE ADVISED TO OBTAIN THE LATEST VERSIONS OF PRODUCT
SPECIFICATIONS, WHICH SHOULD BE CONSIDERED IN EVALUATING A PRODUCT'S
APPROPRIATENESS FOR A PARTICULAR USE.

3. LOGIC MAKES NO WARRANTIES, EXPRESSED OR IMPLIED, FOR MERCHANTABILITY
OR FITNESS FOR A PARTICULAR APPLICATION. IN NO EVENT SHALL LOGIC BE LIABLE
FOR ANY INDIRECT, SPECIAL, INCIDENTAL, OR CONSEQUENTIAL DAMAGES AS A
RESULT OF THE PERFORMANCE, OR FAILURE TO PERFORM, OF ANY LOGIC PRODUCT
OR DOCUMENTATION. A
4.© 2009 LOGIC PRODUCT DEVELOPMENT COMPANY. ALL RIGHTS RESERVED. LOGIC,

THE LOGIC LOGO, COMBINATIONS THEREOF, ARE TRADEMARKS OF LOGIC PRODUCT

DEVELOPMENT COMPANY. OTHER NAMES USED IN THIS PUBLICATION ARE FOR

IDENTIFICATION PURPOSES ONLY AND MAY BE TRADEMARKS OF THEIR RESPECTIVE R ——

COMPANIES. ) LOGIC LOGIC MINNEAPOLIS, MN 55401
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5V_IN 3.3V _or_1.8V
5 uP_VPIF_DOUT[15..0] <) I =>uP_VPIF_DOUT[15..0] 5
uP_VP 0 1 uP_VPIF_DOU
R B VPIE
up e 4 3 U vRIE DOy 3 UP_EMIFA_WAITL
e 3 UP_EMIFA_WAITO
uP_VvP 8 uP_VPIF_DOU . a
uP_VPIF_DOU 10 ) uP_VPIF_DOU
uP_VPIF_DOUTS uP_VPIF_DOU
P VPIFDOU m e P VPIF DoU 3 uP_EMIFA_WEn
WP VPIE DOUT? I I WP VBIF DOUTLS §3 UP_EMIFA_OEN
uP_] RN
5 uP_LCD_PCLK < - - <>> UuP_LCD_HSYNC 5 3 UP_EMIFA_CLK
5 uP_LCD_MCLK <) 2 2l ¢ UP_LCD_VSYNC 5 3 uP_EMIFA_CSn5
5 uP_VPIF CLKINO <D 5vrir Binia 24 2 X uP_LCD_AC_ENB_CSn 5 3 uP_EMIFA_CSn4
5 uP_VPIF_DIN[15..0]<> S VPIEDINTS 26 |25 < uP_USBO_DRVVBUS 3 3 uP_EMIFA_CSn3
- RESERVED 28 2 < UP_VPIF_CLKO3 5 3 UP_EMIFA_CSn2
WP VPIE DIN13 80 29 g UP_RESETn 3,7
R BN a2 it g UP_NMIn 3,7 3 uP_EMIFA_CSnO
WP VPIF DINIL . 25 RESERVED PMIC_PB_IN 7
uP_VPIE DIN1O |0_VOLTAGE_SEL 7 3 UP_EMIFA_DIL5.0 KO
uP_VPIF DI - = ci_||oiuF
UP_VPIE DINg i i §§ uP_EPWMO_TZ[0] 5 1002396
44 P SATA RXP. uP_EPWM1_TZ[0] 5 N\ N\
5,6 UP_SPIO_SCSn4 ATARYN {) c2 | loauE ) UP_SATA RXP 5
56 uP_SPI0_SCSn3 46 45 | To0z358 UP_SATA_RXN 5
5,6 uP_SPI0_SCSn2 iﬁ 47 RESERVED \/
56 UP_SPIO_SCSnS 0 42— | | Reserven c3 |loauF
5 uP_UART2_RTSn 5L 05396
UP_EMIFA_A[23..0] < 58 UP_UART2_CTS o4 153
uP_EMIFA A15 56 [ 55 SATA TXN N\ P SATA TXN 5
UP_EMIFA_A14 SATA TXP | I I c4_||0.1uF jgg WP SATATXP 5
5 UP UPP CHO CLK S 60 [ 59 UP_EMIFA A2L_ | 1002396 —SATA
e S UBIE o < 62 | 61 UP_EMIFA_A20 5,7 uP_SPI1_SCSn6
5 UP_VPIF_CLKIN3 ) b2 & T EMIEA ATo N> UP_EMIFA_A[23.0] 3 5,7 uP_SPI1_SCSn7
5 UP_VPIF_CLKO2
5 UP_VPIF_CLKIN2 gg_ —2? 56 uP_McBSPO_CLKR
7 TOUCH X1 20 69 uP_EMIFA A18 _ LAYOUTNOTE:  ROUTE "P" AND "N" PAIRS AS 100 OHM DIFFERENTIAL 56 uP_McBSPO_CLKS
7 ToucH x2 uP_EMIFA A17 PAIRS WITH MATCHED TRACE LENGTHS. 56 uP_McBSPO_FSX
7 TOUCH_Y1 = - P EMIFA A - 5,6 uP_McBSPO_DR
7 TOUCH_Y2 4 3 P EMIFA A 56 uP_McBSPO_DX
5 uP_UPP_CHO_ENABLE WP EMIFA A TARGET 50 OHMS SINGLE ENDED IMPEDANCE TO GND 5.6 uP_McBSPO_FSR
5 UP_UPP_CHO_START 5,6 UP_MCcBSPO_CLKX
80 9 FOR ALL TRACES. ' - -
3 uP_USBO_DM l‘ \l 82 81 X up_usB1 DM 3 5 UP_McBSPL_CLKX
3 uP_USBO_DP \W ag 82 NoT o T uP_USB1 DP 3 KEEP AWAY FROM OTHER SIGNALS. 5 UP_McBSP1_FSX
3 uP_USBO_ID e H Y BASEBOARD 5 UP_McBSP1_DX
1ERE £ , 5 uP_McBSP1 DR
90 89 {>>UP_UARTL_CTSn 5 KEEP CAPS CLOSE TO CONNECTOR. 5 uP_McBSP1_CLKR
27 23 S UP_UARTL_RTSn 5 5 UP_McBSP1_CLKS
4 KOS UP_SPI1_SCSN2 5 5 UP_MCBSP1_FSR
96 95 K>>UP_SPIL_SCSNn3 5 5 uP_SPI1_CLK
98 K>>UP_SPIL_SCSn4 5 5 uP_SPI1_SOMI
100 99 S uP SPIL_SCSN5 5 5 UP_SPI1_SIMO
= T —
GND DGND
DF40C-100DP-0.4V(51)
USB_VBUS 1012473
LAYOUTNOTE:  ROUTE DM,DP AS 90 OHM DIFFERENTIAL PAIR WITH
MATCHED TRACE LENGTHS.
TARGET 50 OHMS SINGLE ENDED IMPEDANCE TO GND
FOR ALL 4 TRACES. DEBUG I o
KEEP AWAY FROM OTHER SIGNALS. 3.3V_or_1.8V
13 T
—
UP_VPIF_DOUT10 _RIS: 0 1001368 BOOTBIT2 2 1 RESERVED
UP_VPIF_DOUT12 _RI6: 0 1001368 BOOTBIT4 4 IEN RESERVED
RESERVED
3 BATT_HDQ {O>————2 S RESERVED
X_B‘m _7_><9 RESERVED
uP_VPIF_DOUT9 __RI6: 0 1001368 BOOTBITL T RESERVED
UP_VPIF_DOUTLI _RI6! 0 1001368 BOOTBIT3 14 3 RESERVED
RESERVED 16 15 RESERVED
3 uP_OBSCLK ) ;g 1; <> BATTTS 7
RESERVED 2 21 RESERVED
RESERVED RESERVED
RESERVED >@M—2£ ‘23—><25 RESERVED
I LAYOUT NOTE: MINIMIZETRACELENGTHSONLEF—TS\DEOFRESISTOR4 RESERVED 28 27 UP SPI0 SCSN0 5.6
%30 | 29 8§uP:SPIO:SCSn1 56 _ >
a2 1 uP_VPIF DIN7
2 3 uP_VPIF DI
36 | 35 uP_VPIF DI
JOmCT 37 uP_VPIF DI
a0 9 uP_VPIF DI
S 42 41 uP_VPIF_DIN4
as 4 UP_VPIF_DIN3
5 UP_UPP_CH1_START 48 H5— <
5 uP_VPIF_CLKINL USB1_PWR_EN 3
5 P UPP_CHI CLK 50 49 uP_VPIF DIN
5 UP_UPP_CHI_ENABLE — 52 51
356 uP_RESETOUTN 5 > UP_MCcASP_CLKX 5
5 uP_UPP_CHI1_WAIT 56 = <CYQUP_MCASP_CLKR 5
5 UP_UHPI_HRDY 98| 57 3P UP_MCASP_FSX 5
5 uP_UHPI_HINTn 60 | 59 UP_MCASP_FSR 5
5 uP_UPP_CHO_WAIT RESERVED 62 61 BUEEOEn 3,5,6,7
RESERVED T _55‘ﬁ3_><
RESERVED x5
RESERVED X_EB‘ZD 69 RESERVED
RESERVED RESERVED
RESERVED 7 = RESERVED
RESERVED X_u_zﬁ B RESERVED
RESERVED 78 —Zsﬁl RESERVED
& 2 RESERVED
82 8l
g 0 I;?'ECKK o n RESERVED
uFC| 4 86 BT RESERVED
3 uP_EMUL S60 _as_xﬁl RESERVED
3 uP_EMUO 20 89 RESERVED
3 uP_TDO 92 o1 RESERVED
3 uP_TDI §< 3 RESERVED
3 uP_TMS ), o8 RESERVED
3 uP_TRSTn << 195
, SRESERVED RESERVED
RESERVED M‘]m ‘QJ_XQQ RESERVED
= — =
DGND DGND
DF40C-100DP-0.4V/(51)
1012473

02 - BASEBOARD CONNECTORS

VRTC_IN  MAIN_BATT_IN MAIN_BATT_IN
32
—/
s WP EMIFA D7 A—=<>> uP_EMIFA_D[15.0] 3
4 uP_EMIFA D
éé 6 5 uP_EMIFA D
RESERVED w8 7 uP_EMIFA D10
RESERVED 10 9 uP_EMIFA D
uP_EMIFA D
2§ 14 13 uP_EMIFA D
16 15 uP_EMIFA D
§< uP_EMIFA D
’ 20 19
= > uP EMIFA AO > UP_EMIFA_A[23.0] 3
24 23 uP_EMIFA A
26 | 25 uP_EMIFA_A:
28 27 uP_EMIFA A
RESERVED 30 29 uP_EMIFA A
uP_EMIFA_A
L Emra 34 33 uP_EMIFA_A
uP_EMIFA 6 a5 uP_EMIFA A
uP_EMIFA UP_EMIFA_A
UP_EMIFA 40 [ 39 uP_EMIFA_A
uP_EMIFA 42 41 uP_EMIFA_A10
uP_EMIFA D 44 43 uP_EMIFA_ALL
uP_EMIFA 46 45 uP_EMIFA_A12
48 47
50 49
3.3V_or_1.8V
54 53
RESERVED 56 55 uP_EMIFA A13
RESERVED 57
o RESERVED K ETHER_SPEED_LED 6
éé 62 _ss_xm RESERVED
64 63
ol o K ETHER_LINK_ACT_LEDn 6
68 67 T
o 69 7\ <> uP_SPIL_ENAN 5
2 o ) KETHER_TX+ 6
ETHER TX- 6
5 5 UT l‘ ‘l g ETHER RX+ 6
8 i \ Y KETHER RX- 6
82 81
P_SPI0_CLK 56
84 3 | I PP ’
UP_SPI0_SOMI 56
86 HBS VD | I §§UP75PI07$IMO 56
& ST | ReserveD L /
a0
—89ﬁ<q1 WP EMIFA BAO J—<<>> uP_EMIFA_BA[1..0] 3
94 93 uP_EMIFA BA1 |
96 95 \l / UP_SPI0_ENAN 56
UP_SPIL_SCSn1 5
100 99 ] uP_SPI1_SCSn0 5
= T —
DGND DGND
DF40C-100DP-0.4V(51)
1012473
LAYOUTNOTE:  ROUTE TX+,TX- AS 100 OHM DIFFERENTIAL PAIR WITH
MATCHED TRACE LENGTHS.
ROUTE RX+RX- AS 100 OHM DIFFERENTIAL PAIR WITH
MATCHED TRACE LENGTHS.
TARGET 50 OHMS SINGLE ENDED IMPEDANCE TO GND
FORALL 4 TRACE.

UP_VPIF_DIN[15..0]

5

KEEP AWAY FROM OTHER SIGNALS.
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03 - OMAP MEMORY IF

/—>> UP_DDR_A[13:0] 4

up A13
P ALD
P ALL
P ALO
P
5
OMAP MEMORY, USB, AND JTAG uP.
s » 5
2 uP_EMIFA_A[23..0] <<ﬂ U1A
FAAZ RS A\ A2 5% E9fryn A 23/ MMCSDO_CLK / GPIOA[T] EMB_A 13 L2 s
\UEEMIEA 222 10037 A0 Ea”A 22 / MMCSDO_CMD / GPIOA[6] EMB_A_12 (4 =
N ENiEA A B10 EMA_A 21/ MMCSDO_DO / GPIOA[S] EMB_A_11 14 5
L ENiEA A AL EMA_A 20 / MMCSDO_D1 / GPIOA[4] EMB_A_10 [ LAYOUTNOTE:  TARGET 50 OHIIS TO GND FOR
VA A €10 EMA A 19/ MMCSDO D2/ GPIOA[3] EMB_A 09 -5 '
P EMIFA A o1 | EMA_A_18/MMCSDO_D3/ GPIOA[2] EMB_A_08 [~ 2 WP DATA SIGNALS - BOTH SIDES OF
. e A : oo e
E A i A 3
%E E = ﬁ 2 211; EMA_A_15 / MMCSDO_D6 / GPIOS[15] EMB_A 05 (-2 s
B s A12-| ENiA_A14/ MMCSDO_D7 / GPIOS[14] EMB_A_04 (L2
M EMIEA AT DL EvA“A 13/ GPIOS[L3] EMB_A 03 /& SIGNALS.
o = EMA_A_12 / GPIOS5[12] EMB_A_02 ‘C>DDR_D[15.0] 4
%g E A 2 é ;‘1? EMA_A_11/GPIO5[11] EMB_A_01 ;rl7 . R6 22 - DOR D
N5 EMIFA A £12 EMA_A 10/ GPIOS[10] EMB_A_00 BOR D14
N uP EMIFA A A3 | EMAA 9/ GPIOSIY 1 2 7 DR D
S EMIFA A AL3 EMA A8/ GPIOS[8 eme A 2 (UE——9@ 2 BOR D
M EVIEA A EMA_A_7/ GPIOS[7 EMB_BA_1 ooas
N—FEMEA A £13-1 EmA_A 6/ GPIOS6) EMB_BA 0 YT
N_uP EMIFA A Ald Em—ﬁ—ﬂgi:gg{i evB b 15 |W10 uP DDR D 4 5 DDR D11
[\_uP_EMIFA A D14 | FNiA~A3 ] GPIOSES EMB D 14 ULl uP_DDR D14 3 6 DDR D10
[\_UP_EMIFA A Bl4 | EViA“A 2/ GPIOS[2 EMB_D_13 [0 uP DDR D 2 Z DDR D
N_uP EMIFA AL DI5 | Era e abIoay Eme oS Futo uP_DDR D 1 ) DDR D
2 UP_EMIFA_BA[L.0] <O \_uP_EMIFA_AO C14 EMA7A70/GP|05{0 EMBB1: T2 uP_DDR D11 1002428 LAYOUTNOTE:  ROUTE THIS PAIR OF SIGNALS PHYSICALLY CLOSE TO THE
- - b EMIFA BAL - = EMB D 10 [-E10 Uz ;;f g 0 R8 22 DDR D7 DATA BUS. TOTAL TRACE LENGTH OF STRBEN +
ul AlS T/ T11 ul R 1 8
2 up EMIFA D[15.0) <3 P EMIFA BAD A1 EMA_BA 1/GPIO2[9] EMB_D_09 T FDOR D > 5 DOR D& 'STRBEN_DEL SHOULD BE SUM OF DDR CLOCK LENGTH +
uP_| _D[15..0] H EMA_BA_0/GPIO2[8] Emg,g,gg WP D D | 5 DDR D5 AVG(DQSO + DQS1) LENGTH,
[\_UP_EMIFA D E6 | EMA_D_15/GPIO3[7] EMB_D_06 [-A412 ue D 4 L5 DDR D4
[\_UP_EMIFA D14 CZ | EMA D_14/ GPIO3[6] EMB_D_05 42 - D | L_~ 11002428 KEEP BOTH SIGNALS CLOSE TO EACH OTHER.
[\—uE_EMIEA D BE | EMA_D_13/ GPIO3[5] EMB_D_04 [~ U D4 RS 22
[\_UP_EMIFA D12 AB | EvA D 12/ GPIO3[4] EMB_D_03 [-43 IJ D 1 8 DDR D3
[\_UP_EMIFA DLL D6 EMA D 11/ GPIO3[3] EMB_D_02 14 up D 2 Z DOR D2
\_uP_EMIFA D10 A7 EViA D10/ GPIOS] e oor fFuta uP DL 3 8 DDR D1 SNALS,
[\uP_EMIFA D EMA_D_9/ GPIO3[1] EMB_D_00 [-/15 u Do 4 o DDR DO
\_uP_EMIFA DX E10{ Ema_D_8/GPIO3[0] T [ 11002428
N_uP EMIFA D D D! ws___uP_DDR CLKP N\ 1002628 R
= EMA_D_7 / GPIO4[15] EMB_CLKP DDR CLKP 4
N_uP_EMIFA D co _D_ s W7 ___UP DDR CLKN 1002628 R
= EMA_D_6 / GPIO4[14] EMB_CLKN DDRCLKN 4 )
uP_EMIFA D! E - = V7. LAYOUTNOTE:  ROUTE CLOCK SIGNALS AS 100 OHM
M B EMA_D_5/ GPIO4[13] EMB_CKE D> uP_DDR_CKE 4
up — B5 | EMA D 4/ GPIO4[L2] DIFFERENTIAL PAIR. MATCH TRACE LENGTHS,
N_u F EB | cia— va
= EMA_D_3/GPIO4[11] EMB_CSn uP_DDR_CSn 4
[\_uP_EMIFA D. B8 — Y 18
N_uP_EMIFA D1 Ag_| EMA_D_2/GPIO4[10] EMB_WEn [0 uP_DDR_WEn 4 TARGET 50 OHMS TO GND FOR EACH SIGNAL.
\_uP_EMIFA DO g | EMA_D_1/GPIO4[9] EMB_RASn [~/ uP_DDR_RASN 4
EMA_D_0/ GPIO4[g] EMB_CASN UP_DDR CASN 4 1001374
R A EROMOTHER SIGNAL
| vi1 _ uP DDR DQS] M\ % 7\
2 uP_EMIFA CLK <K gx EMA_CLK / GPIO2[7] EMB_WEN_DQs_1 (Y11 EE ng Bogé {—) Eg §§ g£ ggDDR,DQSl 4
2567 BUFF_OEn < EMA_SDCKE / GPIO2]6] EMB_WEN_DQS_0 Y AAen DDR_DQSO 4
33V or 1.8V 2 uP_EMIFA_CSn5 B16 | £via_csn_5/GPIO3[12] ems_sTReeN [B1L ggg g'TrSEE“ DEflg 0 1001368 i i
2 UP_EMIFA_CSn4 E9 | EMA_CSn_4/GPIO3[13] EMB_STRBEN_DEL
AL7 1001374
R21 R22 R25 R26 g “g—gm:iﬁ-ggng BI Emﬁ—ggn—g;gs:gg[g] EMB DOM 1 |-R1Q U DDR DOML R20 22 5% DDR_DOM1 4 LAYOUTNOTE:  TARGET 50 OHMS TO GND FOR EACH SIGNAL.
4.7k 27k 4.7k 4.7k uP_EMIFA_CSn: a1g | EMA-CSn 2/ CRIOSILY] EMe-DOML ["w1a__ub DDOR DOMO ) R& 22 5% () §§ DDR_DOMO 4
5% 59 5% 59 2 UP_EMIFA_CSno . CSn_ 0] _DQM_{ USB_VBUS 1001374 !
1002996 1002996 1002996 1002996 5 uP EMIFA WEN 89 | £via wen/ GPIOS(LY] KEEP AWAY FROM OTHER SIGNALS.
2 uP_EMIFA_OEn éé 5112 EMA_OEn / GPIO3[10] USBO_DRVVBUSn [-K18 > uP_USBO_DRVVBUS 2
2 uP_EMIFA Rnw_ <& T DAO EMA”A_RnW / GPIO3[9] UsBo_vaus (Mg Fal
7 “PMIC_PBOUT ME| EMA_RASN / GPIOZ[5] USB0 DM (M8 ) uP_USBO_DM 2
2 USBI_PWR_EN EMA_CASn / GPIO2[4] usBo_DP (418 uP_USBO_DP 2
« as USBO_ID < uP_USBO_ID 2
7 PMIC_PWR_ON EMA_WEN_DQM_1 / GPIO2[2]
2 BATT_HDQ <> C8 | EMA_WEN_DQM_0 / GPIO2[3] USB1_DM g}g 1 (\' gigz\/\/\gjg & iggg;ggl ) gg uP_USB1_DM 2
USBI_DP : UP_USB1 DP 2
2 uP_EMIFA_WAITL B9 ena_WAIT_1/ GPIo2[1) R154
2 UP_EMIFA_WAITO EEVATR N EMA_WAIT_0/ GPIO3(8] 15K
5%
\ 1012888
R28 R29 R30 R112 2wl Y 18 | 12!
4.7k 4.7k 4.7k 4.7k g UFp’i:ll"f\D/Ig L16 ¥’\D/|g LAYOUTNOTE:  ROUTE DM,DP AS 90 OHM DIFFERENTIAL PAIR WITH
?:)/?)2996 ?:)/?)2996 3002906 i:)/%zggs 2 wTe 115 Tox RTC_x 112 DGND MATCHED TRACELENGTHS.
T L17 -
2 uP_TRSTn TRSTn Y1
K16 W19 1l e TARGET 50 OHMS SINGLE ENDED IMPEDANCE TO GND
2 P_EMUL
> W EMOD ég i 116 Emﬂé RTC_X0 . FOR ALL 4 TRACES.
- 2 wRTek K KIZ | RTCK / GPIOB[0] o S2.768KHz |_C6
27  uP_NMIn 17 NMiIn oscin (12 18p Poxaznk o KEEP AWAY FROM OTHER SIGNALS.
- 256 uP_RESETOUTN & S| RESETOUTN / UHPI_HASN / GPIOB[15] v2 1002955 1001333 1002955 :
2,7 UP_RESETn ) R3L 55 5% RESETn 19 L =
R A2 5% Tig | = =
2 up_ossclk & o034 OBSCLKO / UHPI_HDS2n / GPIOB[14] oscout | |t DGND DGND
C56 OMAPL138 c7 24MHZ cs
010F == 1012614 33pF €S10-24.000MABJ-UT =—33pF
1002396 1005482 1006395 1005482

DGND

9
[
z
o

DGND
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1.8V

LDO

C173 {"cia Tcirs {cire
0.1uF 0.1uF 0.1uF 0.1uF
2396 ) 1002396 | 1002396 | 1002396
DGND GND
512Mbit MOBILE DDR
U2
+—F2- vop COR Dl
a9 | VPP DDR
a7 | VPP DDR
B1 | V/PPQ DDR DI1
N\ co | VDOQ DDR D10
3 DDR_CLKP ( ) 51 ] VPDQ DDR
VDDQ =
3 DDR_CLKN ) —E2 vppQ :32
DDR
DDR
? cK DDR
a1 | Sk DDR
3 UP_DDR_CKE 31 cKE DOR
/ DDR D1
3 UP_DDR CSn > / HZ | csy DOR DO
3 uP_DDR_WEn . i GT 1 \vE#
3 UP_DDR_RASN 9 i G pasH
3 UP_DDR_CASn / GB cas#
N\ E2
3 DDR_DQS1 uDQs
3 DDR_DQSO § [ lle E8{ | pQs —
3 DDR_DQM1 §< l‘ ‘l £2-1 upm
3 DDR_DQMO LDM P DDR AL3
uP_DDR A12
uP DDR A13 _F7 uP_DDR A1l
£3 | NC UP_DDR_A10
LAYOUT NOTE: ROUTE CLOCK SIGNALS AS 100 OHM LAYOUTNOTE:  TARGET 50 OHMS TO GND FOR EACH SIGNAL. NC uP_DDR_A!
DIFFERENTIAL PAIR. MATCH TRACE LENGTHS. “; ggf 2
KEEP AWAY FROM OTHER SIGNALS. ‘A:‘Il VSS 33 33; A
TARGET 50 OHMS TO GND FOR EACH SIGNAL. K1 | VSs uP_DDR A
a3 | VSS uP_DDR A
g | VSSQ uP_DDR A
e GAL VSS R
= Q uP_DDR_A:
D9 ﬁgg uP_DDR AL
P R
E1 Vo8 uP_DDR_AO

DGND

LAYOUTNOTE: ~ TARGET 50 OHMS TO GND FOR DATA SIGNALS.

KEEP AWAY FROM OTHER SIGNALS.

MT46H32M16LFBF-6:B

<>>DDR_D[15..0] 3

CuP_DDR_BA[1:0] 3

‘CuP_DDR_A[13:0] 3
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E DINI5
2 UP_VPIF_DIN[L5..0] <) b VBIE DINLS v
uP_VPIF_D| u19
uP_VPIF_D| 2 T16
UP VPIF DINIT __Rig
UP VPIF DINI0 __R1g
uP_VPIF_D| R15
uP_VPIF DI P17
uP_VPIF_Di u1s
uP_VPIF_D| V16
uP_VPIF DI R14
uP_VPIF_DIN4 W16
uP_VPIF_Di V17
uP_VPIF_DIN2 W17
UP_VPIF_DINL
UP_VPIF DINO w19
2 uP_VPIF_CLKIN3 <> 13
2 UP_VPIF_CLKIN2 H3
2 uP_VPIF_CLKINL 0 v\vq:
2 UP_VPIF_CLKINO
26 uP_SPI0_CLK R45 221001374 D19
2,6 uP_SPI0_SOMI €16
2,6 UP_SPIO_SIMO c18
2,6 UP_SPIO_ENAN g}q
2,6 UP_SPIO_SCSNS 19
2.6 UP_SPIO_SCSn4 D18
2.6 UP_SPI0_SCSn3 Eiz
2.6 UP_SPIO_SCSn2 Dia
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33y or 1.8V 2.6 UP_SPIO_SCSN0 00137
uP_SPI1 CLKRS0 22 G19
R51 R52 2 uP SPIL CLK &P SPIL_SowmI H17
1.0K 1.0K 2 uP_SPIL_SOMI UP_SPIL_SIMO
o Tn 2 uP_SPI1_SIMO >T-ENAn—GJJ_
H16
1006388 1006388 2 uP_SPIL_ENAn Gi6
2,7 uP_SPI1_SCSn7 G1s
2.7 UP_SPI1_SCSn6 ale
éé i E16
2 uP_SPI1_SCSn3
2 uP_SPI1_SCSn2 ;19
2 uP_SPI1_SCSn1
5 uh SR ecens UP_SPI1_SCSn0 E19
2,8 uP_UART2_CTSn » F4
2 uP_UART2 RTSn | <& D5
2 uP_EPWM1_T2[0] < D2
2 uP_EPWMO_TZ[0] Ad
27 uP_MCASP_FSX <K 82
2" uP_McASP_FSR
2 UP_UARTL CTSn %%gg ;ﬁ ’A*;
2 up_UARTL RTsn <K Re1 55 1001374
; UP_NcASP_CLKX ég Rez 551001374 "

UP_McASP_CLKR

VOLTAGE TRANSLATION

VPIF_DIN15_VSYNC / UHPI_HD7 / RPI_CH1_D7
VPIF_DIN14_HSYNC / UHPI_HD6 / RPI_CH1_D6
VPIF_DIN13_FIELD / UHPI_HD5 / RPI_CH1_D5
VPIF_DIN127 UHPI_HD4/ RPI_CH1_D4
VPIF_DIN11/ UHPI_HD3/ RPI_CH1_D3
VPIF_DIN10 / UHPI_HD2 / RPI_CH1_D2
VPIF_DIN9 / UHPI_HD1 / RPI_CH1_D1
VPIF_DIN8 / UHPI_HDO / RPI_CH1_DO0 / GPIO6[5]

VPIF_DOUT15 / LCD_D_15 / RPI_XD7 / GPIO7[7] / BOOT7
VPIF_DOUT14 / LCD_D_14 / RPI_XD6 / GPIO7[6] / BOOT6
VPIF_DOUT13/LCD_D_13/ RPI_XD5 / GPIO7[5] / BOOTS

VPIF_DOUT12/LCD_D_12 / RPI_XD4 / GPIO7[4] / BOOT4
VPIF_DOUT11/LCD_D_11/RPI_XD3/ GPIO7[3]/ BOOT3
VPIF_DOUT10/LCD_D_10/ RPI_XD2 / GPIO7[2] / BOOT2

VPIF_DOUT9/LCD_D_9/RPI_XD1/ GPIO7[1] / BOOT1

VPIF_DIN7 / UHPI_HD15 / RPI_CH1_D15 / EMAC_RMII_TXD[1]
VPIF_DING / UHPI_HD14 / RPI_CH1_D14 / EMAC_RMII_TXD[0]
VPIF_DIN5 / UHPI_HD13 / RPI_CH1_D13 / EMAC_RMI_TXEN
VPIF_DIN4 / UHPI_HD12 / RPI_CH1_D12 / EMAC_RMII_RXDI[1]
VPIF_DIN3 / UHPI_HD11/ RPI_CH1_D11/ EMAC_RMII_RXD[0]
VPIF_DIN2 / UHPI_HD10/ RPI_CH1_D10 / EMAC_RMI_RXER
VPIF_DINL / UHPI_HD9 / RPI_CH1_D9 / EMAC_RMII_MHZ_50_CLK
VPIF_DINO / UHPI_HD8 / RPI_CH1_D8 / EMAC_RMII_CRS_DV

VPIF_CLKIN3 / MMCSD1_D1/ GPIO6[2]
VPIF_CLKIN2 / MMCSD1_D3 / GPIO6[4]
VPIF_CLKIN1 / UHPI_HDS1n / GPIOS[6]

VPIF_CLKINO / UHPI_HCSn / GPIO6[7] / RPI_2XTXCLK

SPI0_CLK / EPWMO_A / GPIO1[8] / EMAC_MII_RXCLK
SPI0_SOMI / EPWMO_SYNCI / GPIO8[6] / EMAC_MII_RXER
SPIO_SIMO / EPWMO_SYNC / GPIO8[5] / EMAC_MII_CRS

SPI0_ENANn / EPWMO_B / EMAC_MII_RXDV

SPI0_SCSn_5 / UARTO_RXD / GPIO8[4] / EMAC_MII_RXDI[3]

SPI0_SCSn_4 / UARTO_TXD / GPI08[3] / EMAC_MII_RXDJ[2]

SPI0_SCSn_3/ UARTO_CTSn / GPIO8[2] / EMAC_MII_RXD[1] / SATA_MP_SWITCH
SPI0_SCSn_2 / UARTO_RTSn / GPIO8[1] / EMAC_MII_RXD[0] / SATA_CP_DET
SPI0_SCSn_1/ Timer64P0_OUT12 / GPIO1[7] / EMAC_MDIO_CLK / Timer64P0_IN12
SPI0_SCSNn_0/ Timer64P1_OUT12 / GPIO1[6] / EMAC_MDIO_D / Timer64P1_IN12

SPIL_CLK / GPIO2[13]

SPIL_SOMI / GPIO2[11]
SPIL_SIMO / GPIO2[10]
SPI1_ENAN / GPIO2[12]

SPI1_SCSn_7/12CO_SCL / Timer64P2_OUT12 / GPIO1[5]
SPI1_SCSn_6/12C0_SDA / Timer64P3_OUT12 / GPIO1[4]

VPIF_DOUT8/ LCD_D_8 / RPI_XDO / GPIO7[0] / BOOTO

VPIF_DOUT7 / LCD_D_7 / RPI_XD15 / GPIO7[15]
VPIF_DOUT6 / LCD_D_6 / RPI_XD14 / GPIO7[14]
VPIF_DOUTS / LCD_D_5/ RPI_XD13 / GPIO7[13]
VPIF_DOUT4 / LCD_D_4/ RPI_XD12 / GPIO7[12]
VPIF_DOUT3/LCD_D_3/RPI_XD11/ GPIO7[11]
VPIF_DOUT2/LCD_D_2/ RPI_XD10 / GPIO7[10]

Mi

VPIF_DOUT1/LCD_D_1/RPI_XD9 / GPIO7[9)]
VPIF_DOUTO / LCD_D_0/ RPI_XD8 / GPIO7[8]
MMCSD1_D5 / LCD_HSYNC / GPIO8[9]
MMCSD1_D4 / LCD_VSYNC / GPIO8[8]
MMCSD1_D6 / LCD_MCLK / GPIO8[10]
MMCSD1_D7/LCD_PCLK / GPIO8[11]
LCD_AC_ENB_CSn / GPIO6[0]

VPIF_CLKO3/ GPIOS[1]
VPIF_CLKO2 / MMCSD1_D2 / GPIO6(3]

MMCSD1_DO / RPI_CHO_CLK / GPIOB[15]
MMCSD1_CLK / RPI_CHO_START / GPIO8[14]
MCSD1_CMD / RPI_CHO_ENABLE / GPIO8[13]

RPI_CHO_WAIT / GPIO8[12]

UHPI_HCNTLO / RPI_CH1_CLK / GPIO6[11]
UHPI_HCNTL1/ RPI_CH1_START / GPIO6[10]
UHPI_HHWIL / RPI_CH1_ENABLE / GPIOB[9]
UHPI_HRWn / RPI_CH1_WAIT / GPIO6[8]
UHPI_HINTn / GPIO6[12]

UHPI_HRDY / GPIO6[13]

AXR6 / McBSPO_CLKR / GPIO1[14] / EMAC_MII_TXEN

SPIL_SCSn_5/ UART2_RXD / 12C1_SCL / GPIO1[3]
SPI1_SCSn_4 / UART2_TXD / 12C1_SDA / GPIO1[2]
SPI1_SCSn_3/ UARTL_RXD / SATA_LED / GPIO1[1]
SPI1_SCSn_2/ UARTL_TXD / SATA_CP_POD / GPIO1[0]
SPI1_SCSn_1/EPWMI_A/ GPIO2[15] / Timer64P2_IN12
SPI1_SCSn_0/ EPWM1_B / GPIO2[14] / Timer64P3_IN12

RSVD (AMUTEIN) / RTC_ALARM / UART2_CTSn / GPIOO0[8] / DEEPSLEEPN

AMUTE / UART2_RTSn / GPIO0[9]
AXR7 | EPWMNI_TZ[0] / GPIO1[15]

AXR15 / EPWMNO_TZ[0] / ECAP2_APWM?2 / GPIOO0[7)]

AFSX / GPIOO[12]
AFSR / GPIOO0[13]

AHCLKX / USB_REFCLKIN / UART1_CTSn/ GPIO0[10]

AHCLKR / UART1_RTSn / GPIOO[11]

ACLKX / GPIOO[14]
ACLKR / GPIOO[15]

AXR5 / McBSPO_CLKX / GPIO1[13] / EMAC_MII_TXCLK
AXRO / ECAP1_APWMO / GPIO8[7] / EMAC_MII_TXDI[0] / McBSPO_CLKS

AXR4 | McBSPO_FSR / GPIO1[12] / EMAC_MII_COL

AXR2
AXR

AXR3/McBSPO_FSX / GPIO1[11] / EMAC_MII_TXD[3]

/ McBSPO_DR / GPIO1[10] / EMAC_MII_TXD[2]
1/ McBSPO_DX / GPIO1[9] / EMAC_MII_TXD[1]

AXR14 / McBSP1_CLKR / GPIOO[6]
AXR13 / McBSP1_CLKX / GPIOO[5]

AXR8/McBSP1_CLKS / ECAP1_APWM1 / GPIO0[0]

AXR12 / McBSP1_FSR / GPIO0[4]
AXR11/ McBSP1_FSX / GPIOO[3]
AXR10 / McBSP1_DR / GPIOO0[2]
AXR9 / McBSP1_DX / GPIOO[1]

SATA_REFCLKN
SATA_REFCLKP
SATA_TXN
SATA_TXP
SATA_RXN
SATA_RXP
SATA_AMUX

05 - OMAP PERIPHERAL IF

/—>>UP7VPIF7DOUT[15..O] 2

o4 uP VPIE DOU BOOTSTRAPS: DEFAULT IS SPI1
wveEDouTia A
R2 __uP_VPIF_DOU i |
R1___uP_VPIE_DOU ‘ |
Ta___uP VPIF DOUTLL UP v boot7 R12 4.7k 1002996 3y or 18V |
T2 ___uP_VPIF_ DOUT10 ! uP_V bOOEE_R122.\/\" 4.7k 1002996
T1___uP VPIF DOU I uP Vi boot5 R12 4.7k 1002996 !
1J3___uP_VPIF_ DOU I uP Vi bootd R124 4.7k 1002996 I
U2 ___uP VPIF_DOU | uP v b0ot3 R125 47k1Q02996 |
ul___uP VPIF DOUT6 | uP VI bootZ R126, 4.7k 1002996 |
v uP_VPIF_DOUTS | uP v bootl R127, 27K 1002996 I
\>___uP VPIF DO ‘ UP Vi 00t0 R12 4.7k 1002996 |
Vi___uP VPIF DOU ‘ |
W3 __UP_VPIF_DOUT? ‘
W2 ___uP VPIE_DOUTL !
W1 ___uP_VPIF_DOUTO I !
?‘1 UP_LCD_HSYNC 2

E2 1001374 R43 \ A 22 5%
1001374 R44 22_5%

K 1001374 R47 22

1001374 R48 22

U1z 1001374 R49 22
W15
T15
R16
R1
1001374 R53 22
Bé 1001374 R54 :::::22 é
E3 1001374 R55 22
D1 ’
E S
El

1001374 R56 22
Eg 1001374 R57 : : :22 §
E4 1001374 R58 22
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SATA REFCLKN
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C4
C5
D4
C3
[ J2

J1

L2
L1

K4 1001374 R46 A A ~22 gg

. 3

UP_LCD_VSYNC 2
UP_LCD_MCLK 2
UP_LCD_PCLK 2
UP_LCD_AC_ENB_CSn 2

UP_VPIF_CLKO3 2
UP_VPIF_CLKO2 2

UP_UPP_CHO_CLK 2
UP_UPP_CHO_START 2
UP_UPP_CHO_ENABLE 2
uP_UPP_CHO_WAIT 2
UP_UPP_CH1_CLK 2
UP_UPP_CH1_START 2
UP_UPP_CH1_ENABLE 2
uP_UPP_CH1_WAIT 2
UP_UHPI_HINTn 2
UP_UHPI_HRDY 2

UP_McBSPO_CLKR 2,6
UP_MCcBSPO_CLKX 2,6
UP_MCcBSPO_CLKS 2,6
UP_McBSPO_FSR 2,6
UP_McBSPO_FSX 2,6
UP_McBSPO_DR 2,6

S>> uP_McBSP0O_DX 2,6

UP_McBSP1_CLKR 2
UP_MCBSPL_CLKX 2
UP_McBSP1_CLKS 2
UP_McBSP1_FSR 2
UP_MCcBSPL_FSX 2
UP_McBSP1_DR 2

>>UP_McBSP1_DX 2

J §uP_SATA_R><P 2
(U

P_SATA AMUX

UP_SATA_TXN 2
UP_SATA_TXP 2
UP_SATA_RXN 2
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OMAPL138
1012614

BOOT DEVICE OPTIONS

BOOT
BOOT DEVICE BITS[4:1]
NOR EMIFA 0001
NAND-8 EMIFA 0111
SPI0 FLASH 0101
SPI1 FLASH(default) 0110
UARTO 1011
EMULATOR DEBUG 1111

3.3V_or_1.8V 33V or 18V 3.3V 64Mbit BOOT FLASH
C16 |0.1U C17 ||0.1uF 3.3V LAYOUTNOTE:  ROUTE "P" AND "N" PAIRS AS 100 OHM
DIFFERENTIAL PAIRS WITH MATCHED TRACE
= 1002396 B 1002396 = c18
R66 DGND U4 DGND 3.3V LENGTHS.
4.7k < o 1002396
5% 8 8 TARGET 50 OHMS SINGLE ENDED IMPEDANCE TO
1002996 1002996 4002996 1002996 RS S R134 R135 DGND R136 SN FOR ALL TRAGES,
15 | 108 4.7k 4.7k 4.7k
5% 5% 5%
uP_SPI1 SIMO 4 1002996 1002996 1002996 P A TROMO T ER SO AL,
UP_SPIL_CLK 5 | 1AL 181 6 64Mbit
1A2 1B2 FLASH_DIN 5
FLASH DOUT___, | DI0 _VCC
2367 BUFF_OEn 1| 2R FLASH CLK 500, FoLo [
90 - R69 FLASH CSn 1168 onb FB3
1.0K UP_SPI1_SCSn0 I 2p1 |- P é BLM18KG700TN1D
% uP_SPI1_ENAn 10 1012775 33V
1006388 2R2 . 282 D PIDCLK P M25P64-VMEBTG —
Zzz 1012961 DGND
C166 C167 C168 | C169 C170 Ci71 Ci72
= SN74AVCAT245RGYR —LO.luF —Lo.1u|= —LO.luF 10uF —Lo.luF —Lo.luF 10uF
DGND 1012581 1002396 | 1002396 | 1002396 | 1005620 1002396 | 1002396 | 1005620
3.
T = [ [ |
DGND I I I
= R148 R149 100M CLKP | c2i| 0.1uF L | SATA REFCLKP
DGND 4.7k 4.7k 4.7k | 1002396 T R68 |
5% 5% 5% ‘ O 100 ‘
over voltage tolerant 1002996 1002996 1002996 | 1%
3.3V_or_1.8V buffer ! ! 1006383 !
U3 U20 100M_CLKN ! ! ! SATA REFCLKN
vee OE (- 51 pr1 vee_puu (HE \J/ ! o FN\S
el 25 pRo vcc pLLz [H6 ‘ b ‘
0.1uF /= 15 oD2 VCC7VCO 9 | LAYOUT NOTE: (i LAYOUT NOTE: |
P_SPI1_SOMI 100239 157 oot VEC_IN _20_1 " keepvuneces R e !
4 41y A2 131 6po vee_out I I I
R150 104 051 | | ctoseToun 1 | closeTo |
e 111 6s0 outp -8 | I 1| Processor |
GND 5% OUTN | 1 |
= SN74LVC1G125DCKR 1002996 O
DGND 1004669 ce {"ctes OSCILLATOR SETTINGS:
TR12 12 | 557 Z—10pF
v 1001330 _”:“_ INPUT CRYSTAL: 25MHZ
o N z PRESCALER DIVIDER: 3
2,36 uP_RESETOUTN) *—3-4 N = C164 C165 i
T TONP T e | he DGND =—10uF 10uF  25.0000MHz  DGND FEEDBACK DIVIDER: 24
R143 R144 R145 | | R146 P20 | NS REG cap2 |12 1005620 | 1005620 ECS-250-20-33-A-E-L-TR 711 WASHINGTON AVE. N
4.7k 4.7k 4.7k 4.7k | a0 | NS REG_CAP2 1008355 OUTPUT DIVIDER: 6 b) LOGIC LOGIC MINNEAPOLIS, MN 55401
5% 5% 5% ! 5% | 31 NG —'NC 24 PRODUCT DEVELOPMENT PHONE: (612) 672-9495
1002996 1002096 1002096 | & 1002996np | 37 | N NG & OUTPUT FREQUENCY: 100MHZ FAX: (612) 672-9489
I -
e fo0s osc_our [A_gP1s OUTPUT TYPE: LVDS Title  OMAP-L138 SOM-M1
= CDCMGI00IRHBT 1012876 Size C | Number 1014576 Rev A
DGND LVDS 100MHZ CLOCK GENERATOR Page Modify Date = Monday, November 16, 2009  [Project OMAP-L138 |sheet 5 of 9
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3.3V_or_1.8V

06 - ETHERNET PHY

o loaue 10/100 ETHERNET WITH MI1 INTERFACE
ur 1002396 BE 23 or 16V
23,57 BUFF_OEn y>—1- GE vee DGND
i - LAYOUTNOTE:  ROUTE TX+,TX- AS 100 OHM DIFFERENTIAL PAIR WITH
czliF MATCHED TRACE LENGTHS.
P_SPIO_SCSn1 1002396
25 uF’_SPIO_SCSn[iDKO)wL A v (4 R70 29 c30 12V_1LDO 3.3v ROUTE RX+RX- AS 100 OHM DIFFERENTIAL PAIR WITH
;;Dk DE\‘D —Eigggszo Igblouzl;% T MATCHED TRACE LENGTHS.
GND 1002996 ' o Jcm R71 R72 R73 R74
SN74LVC1G125DCKR = 0.1uF 0.1uF C33 49.9 49.9 C34 499 49.9 TARGET 50 OHMS SINGLE ENDED IMPEDANCE TO GND FOR
1004669 DGND 1002396 ) 1002396 0.1uF 1002435 1002435 0.1uF 1002435 1002435 ALL 4 TRACES.
= R75 R76 R77 1002396 1002396
BUFFER THE MDC CLOCK TO PREVENT  DGND 0 0 0 =
ACCIDENTAL RECONFIGURATION OF 1001368 1001368 1001368 DGND = = KEEP AWAY FROM OTHER SIGNALS.
THE PHY ] DGND DGND
o
u19 o B BB /
mg(I:O 1a Mo & 2 §3 xp 22 4\ SPETHER_TX+ 2
MpIo g8 8 88 ( l/ / S>ETHER TX- 2
TXEN 0 s > 55 TXN \V _TX-
2,5 UP_MCBSPO_CLKR TXEN Rxp |31 A KETHER_RX+ 2
25 uP_McBSPO_FSX s 25 TXD3 ( ) §
2.5 uP_McBSPO_DR 24| Txp2 RXN |32 {ETHER RX- 2
2,5 uP_McBSPO_DX 1;8(1, 23| o1 \J
2,5 UP_McBSPO_CLKS 227 1300
255 uP_McBSPO_CLKX <& TXCLK R117, 22 5% 1001374 20 | 1ycik
255 uP_McBSPO_FSR éé ES'; 2| COL/CRS_DV/MODE2
2,5 UP_SPI0_SIMO CRS
RXD3 s LED2/nINTSEL [-2 D> ETHER_SPEED_LED 2
2,5 uP_SPI0_SCSn5 <<—ym: RXD3/PHYAD2
2,5 uP_SPI0_SCSn4 RXDi 2| RXD2IRMIISEL LEDU/REGOFF [-3 ETHER LINK ACT_LEDn S>ETHER_LINK_ACT_LEDn 2
2,5 uP_SPI0_SCSN3 <$—ym RXD1/MODE1
2,5 uP_SPI0_SCSn2 U 11 RXDO/MDEO R7 121K 1% [ B !
RBIAS : |
2,5 uP_SPI0_SOMI siéﬁﬁ =78 5y 001374 13| RXER/RXDA4/PHYADO 1009830 = : f_lﬁs |
R g'iPuZE?ngNE\IBK —RXOV RXCLK/PHYAD1 DGND | 5% |
o s XTALL/CLKIN [—2 Vi | 33V 1002996 !
OBS 18| NTTXER/TXDA I :
19 z 4 1 I {1 !
23,5 uP_RESETOUTN) nRST o XTAL2 II:II | DISABLE 1.2V INTERNAL :
R s R T e vl R B | e 2 L [l | 5% | REGULATOR |
| [ R119 " | 1005482 1008355 1005482 T T T T T T TT T TTTT
‘ R83 R84 R120 : | 4.7k : | | ECS-250-20-33-A-E-L-TR
4.7k 4.7k 4.7k 5% = = =
! 59 59 5% I : 1002996 P! : DGND DGND DGND
: 3.3V or 18V 1002096 1002006 1002096 1 | | : |
I I
I I = I = I
I : I DGND : I DGND I
| PHY MODE[2:0] = ""111" ! ! |
| ALL CAPABLE, AUTO NEG. ENABLED , ! SET PHY TO M1l MODE | PHY ADDR[2:0] = "000" |
Lo e e L - - - - - - L o — 1
PHY DEFAULT STRAPPINGS
PHY MODE CONFIGURATION TABLE
MODE[2:0] MODE DEFINITION
000 10BASE-T HALF DUPLEX. AUTO-NEGOTIATION DISABLED.
001 10BASE-T FULL DUPLEX. AUTO-NEGOTIATION DISABLED.
010 100BASE-TX HALF DUPLEX. AUTO-NEGOTIATION DISABLED. CRS 1S ACTIVE
DURING TRANSMIT & RECEIVE.
011 100BASE-TX FULL DUPLEX. AUTO-NEGOTIATION DISABLED.CRS 1S ACTIVE
DURING RECEIVE.
100 100BASE-TX HALF DUPLEX IS ADVERTISED. AUTONEGOTIATION ENABLED.CRS 1S
ACTIVE DURING TRANSMIT & RECEIVE.
101 REPEATER MODE. AUTO-NEGOTIATION ENABLED.100BASE-TX HALF DUPLEX 1S
ADVERTISED.CRS IS ACTIVE DURING RECEIVE.
110 POWER DOWN MODE.
111 ALL CAPABLE. AUTO-NEGOTIATION ENABLED.
LOGIC
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Applying power to 5V_IN will cause SOM to power up immediately.

For startup, 5V_IN range is:
3.6V < 5V_IN < 5.8V

At runtime, 5V_IN range is:
UVLO < 5V_IN < 5.8V

UVLO = UnderVoltage LockOut

UVLO = 3.0V (default)
2.8V < UVLO < 3.25V (programmable)

5V_IN

g power to MAIN_BATT_IN will NOT cause SOM to power up immediately.

SOM will power up when power is supplied to MAIN_BATT_IN, and then PMIC_PB_IN is pulsed

Tow.
PMIC_PB_IN must be pulsed low AFTER power is applied to MAI

For startup, MAIN_BATT_IN range is:
3.6V < MAIN_BATT_IN < 4.2V

At runtime, MAIN_BATT_IN range is:
UVLO < MAIN_BATT_IN < 4.2V

UVLO = UnderVoltage LockOut
UVLO = 3.0V (default)
2.8V < UVLO < 3.25V (programmable)

IN_BATT_IN.

Vsys
Vsys IS LOCAL TO THIS PAGE ONLY -|¥

07 - PMIC

LoGIC
[ ]
"DLOGIC|  propucT DEVELOPMENT

411 WASHINGTON AVE. N
MINNEAPOLIS, MN 55401
PHONE: (612) 672-9495
FAX: (612) 672-9489

c37 I T cam c40 R158 {cat caz R85
R113 22uF 0.1uF 0.1uF 22uF 4.7k 0.1uF 2.2uF 4.7k DEFAULT: 3.3V
002 1% 1003902 | 1002396 1002396 | 1003902 5% 1002396 | 1009836 5% 10 VOLTAGE
1012685 1002996
v DGND Y| e - DGND < 10_VOLTAGE_SEL 2
1 N I N SRR
10 8 I R159, 4.7k 5% i RE6
ca3 caa AC Sys | 1002996np | 47k DNP
1 L sys = |
1uF 0.1uF VINDCDG1/2 2L | — DNP |
|
1003982 l 1002396 Vinbeocs |22 L_DGND _ _ _ _ _ ____ ‘ 1002996np
UsB VBUS = oerpcOCO i 02— — — —¢—————————— -
DGND DEFDCDC3 |+ =
USB VINLDOL/2 [1 22uH 1012829 33V DGND
OUCH_X ca5 Ca6 VLS252012T-2R2M1R3
GUCH_X 1uF 0.1uF L1 L2 ~Y R87 0021%
GUCH_Y. 1003982 | 1002396 1.8A Tcar 1012685
GUCH_Y. 10uF
MAIN_BATT_IN 1005620
ci82 c183 c184 c185 DGND VbCDCL
10000pF ——=10000pF ——10000pF ——10000pF AT =
Tmongnq 001329nq_1001329np—l_1001329np cas ca9 L2 2.2uH 1012829 DGN 33V or 1.8V
10uF 0.1uF BAT VLS252012T-2R2M1R3
T 1005620 ] 1002396 L |22 A R88 0021%
= 1.8A Tcso 1012685
DGND = 10uF
SET MAX CHARGE
CURRENT TO 0.99A oene vocoez 22 1o0sez0
99y BATT_TS Y)—11{ 15 —
R89 910 1% seT L3 2.2uH 1012829 DGND 1.2v
Vsys V1012682 VLS252012T-2R2M1R3
cirr = a1 ~Y R90 0.021%
Gl L3 1.8A C51 1012684
10uF
= 2 TOUCH_X1 TSX1 (AD_IN1)
33V.or 18V DGND o6 2 TOUCH_X2 TSX2 (AD_IN2) vbeocs (22 1005620
Vsys 2 TOUCH_Y1 TSY1 (AD_IN3) =
Veys U3 2 TOUCH_Y2 TSY2 (AD_IN4) DEND 1.2V LDO
c178 5 cs2
0.1UF SNS VDD 2.20F INT_LDO Vo2 -2 RO1 0.021%
R166 1002396 1009836 “Tcss 1012685
1.0K z 2uF
o 388 DEND TPS3B0SHIIDCKR 14 | e pepet 1009836
15 EN"pepc2 =
EN_DCDC3 DN
= 4 RS 0.021%
l DGND VLDO1 C54 1012685
R129 R130 0 1001368 13 2.20F
a7 3 PMIC_PWRON Pp—piy 01001368 PMIC PGOOD 26 | FOWER ON 1009836
23 uk RESETn RIS AD 1001368 PGOOD
5% R13 01001368 5
002996 2 PMIC_PB_IN > > PB_IN =
3 PMIC_PBOUT <& PB_OUT Z
= 12C0_SCL 8 37
DGND T2C0_SDA gg:’fr L4
R160 0 1001368 Sbr
23 up_NMmin <K INT
TPog_ a0 | picer 1.8V LDO
150K 18V LDO SENSE-
ISETL
css 1
FB_WLED |38 P
a 1008062 SI23330S-TL E3 10K
5%
1010439 ISET2 = 1001336
24 DGND
ISINK1 (AD_ING) 33V or 18V
Vsys 10uF 33 Q2
005630 BYPASS ISINK2 (AD_IN7) NN
= MMBT3904
R103 DGND DGND 1003498 150K 1%
301K AVDDE cs8 1010439
1% 10uF =
1002769 1005620 DGND
47 THRESHOLD —
PGND3 DGND
AGND
PGND (PAD) PMIC 12C ADDR:
= TPSE5070RSL 100 1000
DGND 1012663
VRTC IN RTC LDO 12V RTC
u10
c1 R10: 0021%
C60 N our 1012685
LAYOUTNOTE:  CONNECT THE AGND PIN DIRECTLY TO THE 0.1uF EN fa) NR
1002396 2 nrA co1 c62
CENTER GROUND PAD [0} 0.1ul 2 2UF
PS79912YZU | 1002396 | 1009836
DGND 011617
DGND DGND
DGND =
POWER MEASUREMENT ADDRESSING
POWER SUPPLY 12C ADDRESS
5V MAIN 1000000
33V _or_1.8V
3.3V PMIC SWITCHER 1000001
R93 33V _or_18V
1.0K U24 1.8V/3.3V 10 VOLTAGE PMIC SWITCHER 1000010
1%
1006388 1 [— 5
2356 BUFF_OEn ), OF Ve (~cirg 1.2V PMIC SWITCHER 1000011
01uF ==
25 uP_SPI1_SCSn[7.0] »‘b UP_SPI1 SCSn! 1002396
uP_SPI1 SCSn7 21 v 4 1.2V PMIC LDO 1000100
GND R16: 4.7k 1.8V PMIC LDO 1000101
10029%6
SN74LVC1G125DCKR DGND 1.2V RTC LDO 1000110
1004669
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D
1.8\L‘_LDO vic 12V 12V RTC
El4 vopisv voD [cvoD] &
36 vpp18v VD [cvDD] -2 co3
VDD18V VDD [CVDD O TuF
VDD18V VDD [CVDD -
G”12 VDD18V VDD [CVDD] iéz 1002396 ||
VDD18V VDD [CVDD =
VDD18V VDD [CVDD z
558 vop1sv VoD [cvDD] [~ DGND
P13 vop1sv voD [cvoD] (13
12 vop1sy vop [cvop] 12
N6 vos [poR_DVDDIS) vop [cvoD] (1L
39 vops [pDR_DVDD18] voD [cvoD] [
VDDS [DDR_DVDD18] VDD [CVDD
EZ- vops [DDR_DVDD18] vop [cvoD] [HA-
B8 vbDS [DDR_DVDD18] vop [cvop] &k e e -
VDDS [DDR_DVDD18] VDD [CVDD I 81 |
B7 xggg {ggg_gggg% ng ggg E15 ! BLM18KG700TN1D LAYOUTNOTE:  KEEP THESE COMPONENTS CLOSE | !
Ri _ 114 .
DVDD3318A I 1012775 1.2y LDO 7O THE PROCESSOR I
R | VDD [DDR-DVDD L] vopz RTeeven ‘ ‘
| Ni5 12V PLL | |
VDDA12_PLLL
S — Lo L5
VDDSHV2 [DVDD3318_A] VDDA12_PLLO ! €185 €154 !
G5 12V LDO | 0.01uF 0.1uF |
VDDSHV2 [DVDD3318_A] T To01a29 | 2002396
DVDD33188 51 vDDSHV2 [DvDD3318 A] VDDARNWA2 I I .
T E15-1 vbpsHv7 [DvDD3318_A] VDDARNWAL —E?A—‘ | |
VDDSHV7 [DVDD3318_A] VDDARNWA I ASwpo FE2 DGND |
F1a | /PDSHV7 [DVDD3318_A] Ti9 o TP4 I BLM18KG700TND I
£2-| VDDSHV [DVDD3318_B] VPP [RSV] (LU 2] EMB VREF | Sot27s ‘
£A| VDDSHV [DVDD3318_B] Eme_VReF R0 Ri67 5505 ‘ ‘
EZ-| vbDsHv [pvDD3318 B] EMB_PADREFP P2 > e S Bttt
8 VDDSHVY [DVDD3318 8] " L P T T T -
VDDSHV [DVDD3318_B] VDD3 [SATA_Vdd] z |
EL1 vDDSHV [DVDD3318_B] SATA_VDDA (22 1avibo oW [ 18V LDO |
E12-1 VDDSHV [DVDD3318 8] SATA vDDD [£L by | |
VDDSHV [DVDD3318_B] SATA_VDDD |
D; | ) |
DVDDR3318C GO \pDSHV [DVDD3318_B] SATA_VDDR & | ﬁ?f ‘
14 VDDSHV6 [DVDD3318_B] SATA_REG ‘ o
151 VDDSHV [DVDD3318_B] i 1006388 !
5 vDDSHV3 [DVDD3318_C] VDDA [CVDD for UsBs] (N2 ! I
L4 vDDSHV3 [DVDD3318 C] VDDA12_USBO I I
P51 vDDSHV4 [DVDD3318_C] s I |
P8 vDDSHV4 [DVDD3318_C] vDDA18_USBO a4 | |
VDDSHV4 [DVDD3318 C] VDD18_USBL | | a
K131 vbDsHVs [DvDD3318 C] o1s | ‘
L12 yDDSHV5 [DVDD3318_C] vop33_uss1 (R ‘ ‘
VDDSHV5 [DVDD3318_C] VDDA33_USBO ‘ |
p1p | /PDSHVS[DVDD3318_C] | LAYOUTNOTE:  KEEP THESE COMPONENTSCLOSE | |
VDDSHV5 [DVDD3318_C)
| TO THE PROCESSOR |
a0 g | |
42 g9 C66 _| cer Ll Ll Ll emmmmmm—
0, 5% 52 333839 ——0.22uF ==0.22uF
23 9y S@ >>>>>3 1006399 | 1006399
12 << << <L
[oX%] 0nu nu EEEEEE NNNNNNNNNVVNNNNNNNNNVNNNNNNNNNAN YV —— ——
=9 "nun % LTI NDONDNNNDNNDNDNNDNDNDNDNDNDNDNDNDNDNNYV = =
o 22 22 3555655 22222222299999222228999922222¢2 DGND DGND
OMAPLIZ8 99 9 E m E EE
1012614 7 Ej EERERKNMEE H99999Y
3.3V_or_1.¢
:/- — B
AGND DGND
NP
R156
470
1008783
177 PRODUCT ID
1.2v 1.8V LDO
T8 f7ces _{cr5 [ cr7 | Ciod _| Cioe | Ciio c111 €180 {ciet ceo TTcer _ces | cev | Ces ] ciis | Cil6 _| cio | Cix c113
22uF 0.1UF ==0.1uF 0.1uF ==0.1uF 0.1UF ==0.1uF 0.1uF 10uF 10uF 10uF 0.1uF 0.1UF ==0.1uF 0.1UF ==0.1uF 0.1uF ==0.1uF 0.1uF 0.1uF
1003902 | 1002396 | 1002396 1002396 | 1002396 ] 1002396 ] 1002396 | 1002396 1005620 | 1008620 l 1005620 | 1002396 ] 1002396) 1002396 1002396) 1002396 ] 1002396] 1002396 | 1002396 ] 1002396
DGND DGND -
33V_or 1.8V
u21
u22
VREF1 VREF2 Mise2
EN 1012503 33v
3 6 PID CLK *—5ne  vee T
5 PIDCLK scL1 scL2 Clk  NC [F—x
DVDDR3318A 25 uP_UART2_CTsn <5 41SpA1 spa2 [FB—FIDSDA Z1spA NG [FE—X
_I_—5— GND  NC [HB—x
C124 {cize { cis | cizs | cido GND ']__l_ =
10uF 0.1uF ——0.1uF 0.1uF ——0.1uF DGND
1005620 | 1002396 ] 1002396 ] 1002396 [ 1002396 ngngiTéléléovovTEE\go_lf_ﬁAEOR D ane DGND
DGND 3.3V OR 1.8V
1.2V LDO
DVDD33188
33V or_1.8V DVDD3318A A
{co2 {cos  {coa | ces | cor co99
Cisl | ciss | cism c142 ) R109 0 1001368 10uF 0.1uF =—=0.1uF 0.1uF =—=0.1uF 0.1uF
——10uF 0.1uF ——0.1uF 0.1uF 1005620 | 1002396 | 1002396 1002396 ] 1002396 | 1002396
1005620 | 1002396 ] 1002396 | 1002396
DVDD33188 =
= DGND
DGND ) R11 0 1001368
3.3V
DVDD3318C 711 WASHINGTON AVE. N
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Revision Control

ECO Number

Phase

Rev

Description

Date

beta

0.1

STARTED FROM ALPHA SCHEMATIC

SH:1: Corrected PMIC 12C address in table. Also corrected all
12C addresses to be 7 bits instead of 8. Removed socket and
insulator plate symbols. Also changed PCB number.

SH:2: Routed off-SOM boot bits to baseboard connector J3 on
pins that are common with Shiva off-SOM boot pins. This
provides commonality for testing. This shift also caused the
testability pin BOFF_OEn to move to a different location on
J3.

SH:3,4: Removed in-line resistors on DDR address and control
lines to ease DDR routing in layout. Removed one in-line
resistor on STRBEN, STRBEN_DEL signals. Also changed layout
note to indicate correct trace length for these signals.

SH:4,8: Changed bulk cap on DDR to 22uF. Changed C80 on
1.8V_LDO to 10uF and added 2 more 10uF bulk caps to that rail.
These changes were done to meet Tl"s DDR routing guidelines.

SH:7: Added buffer to PMIC 12C clock signal to prevent
accidental access to PMIC. Added TPS3805 for proper power
sequencing. Added pullup to VSYS on PMIC DEFDCDC3 pin to
generate proper core voltage. Also added no-pop pulldown in
case PMIC is improperly programmed again. Tied unused PMIC
inputs: L4, FB_WLED, ISINK1, ISINK2 to GND. Changed ISETx
resistors to 150K - were O ohm. Added zero ohm in-line resistor
on NMI to make potential rework easier. Updated PMIC symbol so
it has the corrected footprint with center pad offset

SH:various: Where appropriate, changed pullups/pulldowns to
4_7K to be consistent.

SH:2: Moved uP_SPI0O_SCSnO from J3<45> to J3<27>
Moved uP_SPI0_SCSnl from J3<47> to J3<29>
Moved BUFF_OEn from J3<29> to J3<61>
SH:3: Changed EMA_CASn / GPI102[4] function from SW_RST
to USB1_PWR_EN. Moved from J1<85> to J3<47>
SH:7: Changed POWER_ON pull from pull-down to pull-up
w/ divider to protect uP pin from overvoltage

05-15-09

SH:3: vertically mirrored rpacks on DDR data to match layout
SH:4: removed R41 - 100 ohm resistor across DDR clock signals

SH:6,8: changed all 49.9 ohm resistors to 1/2%
tolerance. R107 on sheet 8 must be 1/2%, so all 49.9 ohm
resistors were changed to 1/2% for commonality.

SH:7: removed C59,R104 from PMIC THRESHOLD PIN. THRESHOLD will
be pulled up to Vsys, since RESETn output is not used. Changed
R161 to be a pulldown.

SH:various: changed look of comments and layout notes to match
style called out on title page.

06-15-09

SH: various: changed all testpoints to no-pop so the don"t show
up in Agile BOM

06-19-09

SH: various: all LPD numbers are now visible

increase rev to 1 for release to Agile

06-21-09
07-08-09

SH: 5,7: changed all 4 12C pullups(R51,R52,R92,R93) to 1K from
4_7K. 4.7K on 12C0O was too weak and caused 12CO bus failures
during preliminary beta testing. 12C1 pullups were changed so
they"re the same as 12CO.

SH: various: changed style of all layout notes so the text will
always be visible. An Orcad quirk causes the solid red boxes to
cover the text inside them.

07-30-09

C06619

SH: 7: Changed R166 to 1K from 4.7K. 4.7K pull-up on PMIC
POWER_ON was not always strong enough to pull POWER_ON above
1.2v (Vih).

07-31-09

C07034

beta2

SH: 5: Changed U3.1 to connect to net FLASH_CSn
SH: 7: Added C182-C185

11-16-09

DLOGIC

LOGIC
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