MX515

GPIO3_7

NAND Flash

NAND_RD# [ >——2{rp#
NAND_WR# [ >—28 {wre

NAND_cs# [ >—2 sy

NAND_ALE [ >—211aE
NAND_CLE [ >—26 fenmp

NAND_BUSY# >

R20

TS_3.2V
6.04K

OFF_BD_RESET#[ >——!

u12 —<__] Ts_3.2v
veel 2
vees |37 NAND_D[0:7] |
po 122 'NAND_DO
p1 130 NAND_D1
D2 k31 NAND_D2
D332 NAND_D3
D4 141 NAND_D4
D5 42 NAND_D5
7 lousve 2431 it
D7 NAND_D7
6
19 \wps  GND2 13
GND3
NAND_FLASH2

EIM_D[00:15]
—
U10-B
A9 c— EIMﬁDAOACL EIM_DOO
EIM Al6 [ —— EIM _AL6 EIM DA1 VL3 EIM_DO1
EM A7 [ >—28 | Em 7 EIM DAz |2AL4 EIM D02
EIM_AL8 D—’;‘i: EIM_ALS Eim oas L2814 A EIM D03
EIM Al9 [ >————— EIM_AL9 EIM DA |AC14 4 EIM D04
E|M7DA5L EIM_DO05
B8 E|M7DA6L EIM_DO06
GPIO2_14  RST_ETH PHv#[ >——"+ EIM.A20 EIM Da7 W23 { EIM D07
em 21 [ O—25 v A21 N
- AB7
Em A2z [ EIM_A22
- AC6 EIM DAg [-2B13 A EIM D08
EIM A23 [ D>—="— EIM_A23 Y12 EIM D09
EIM DA9 22 ] EIM
ElMiDAIOL EIM_D10
GP102_18 ACS | gy a24 EIM DA11 Y21 EIM_D11
AB6 | gim pos | emopaz}2A2  {EmM D12
From Push Button AC4 | v a26 = | emopma| Wil ___fEMDI3
GPI02_21 ABS | Eim po7 1.8ve | EMDA4 AB12 EIM_D14
O | emobmsHYl EIM_D15
>
0 Pz
AC12 ]
Wio EIM_D16 o EIM BCLK A% (] EIM BCLK
—— EIM D17 ;'
AALL
EIM_D18 © EIM BA A2 T Eim 1BA
Y10 — -
10 1 Eim D19 AT
EIM_OE <] EIM RD#
s M Rw B T M wRre
AB11 w
wo EIM_D20 Y EMWwWAT 84 e warTs
GP102_5 USB_RESET#D—C EIM_D21 8 i EBo |22
- e
GPIO2_6 piaG_Lep# [ >—2C Eim D22 = L EIM_BYTEO#
M8 1Eim D23 em el FY¥2 ] gy pyTELS
EIM CSO FY¥6 ] EiM csos
0 1EjM D24 EM CS1 8 <] EM cs1#
X fEm p2s e
1.8V Levels AB10 | EIM_D26 - c3
EIM_GPI02_9[ > —W8 Igm po7 NANDF_CSO = = <_J NAND_Cs#
NANDF_cs1 €2
NANDF_ALE B3 — ¢
3 NAND_ALE
AC10 -
EIM D28 NANDF_CLE H4——"] NAND_CLE
Y8 _
Y8 JEim D29 £
AC9 1E\M D30 <| NANDF_RE_B —=5—-—<_"] NAND_RD#
W7 1eim D31 | nanor_we B FE——] nanp_wre
3.3V %
< | nanor_wp_B | D1
Y5 D2
GPIO2_31 EM.DTACK [ >——" EIM_DTACK NANDF_RBO —=—<__] NAND_BUSY#
AB2 NANDF_RB1 |24
Do Not Use "— EIM.CRE -
NANDF_D7 <8 NAND_D7
— B6 NAND_D6
FPGA_JTAG_TDO[ > BS | NANDF_D10 NANDF_D6 e -
c5 | nanor D12 | @ NANDF_D5 NAND_D5
A3 - ! © NANDF_D4 [B7 NAND_D4
R81 ] NANDF D13 | 5 L -
FPGA_JTAG_TDI [ >—AA/\/ B4 nanorDL4 | £ 3.3V 5 NANDE D3 |8 NAND_D3
100 D6 .
NANDF D15 | 2 % NANDF D2 |48 NAND_D2
a2 NANDF D1 |-E8 NAND_D1
A7 NAND_DO
FPGA JTAG_TMS —AN\N—— | NANDF_DO _
100
IMG15
R83
FPGA_JTAG_TCKL — AN N\——
100

In Ref design

when ID = Low, then

it turns on local 5V

to USB_OTG bus

USB_24MHZ[ >

RXD low = Babbage-3

MX515

FPGA_24MHZ >

1.8V_DDR[ >

VCC GND ﬁ

AAAY

R95
50

s =

DUALO4

SN74LVC2G04DCKR

- U10-F
USB_5V_line should
have 5V on it anytime @ Errata says broken
y usB_oTe D[ >—K22 fpy | @ 33y 0 y
OTG device is plugged in us o1 D+[ >—K31pp | 8 & Se as Q1 12c1_cikfWes
9 2.6V DIOonly =, 16
. . . 19 12c1_DATH2E]
either Device supplies 5V UsB_oTG_ID[ >—LL9 'Dj NVCC_USBPHY — § -
or else local 5V turned on usB 5V LNE[ >—K20 h\Bys  Rail = ? ) z
(e}
AUD_CLK [ >—CS8 {aup3 BB cK e ' [ sbi_cik FAL— (7 sp1_cik
125 AUD_FRM[ >—22 fap3 BB Fs | o 5 775V o sp1_cvp L6 sp1_cowp
Audio AUD_RXD [ >—B% 1 aups BB R0 | O © o | spipatas A9 ] sp1 D3
Aup_mxo [ >—Eaups BB 0 | & o'l spi_pata R spy o
z L>3 sp1_DATAL 218 ] sp1_p1
- Z | spipatro BR8] sp1 po
ONE_WIRE[ >—EL4 1 owIRE_LINE 3.3V -
DEBUG_TXD [ >——AL3 | yarT1 TXD —
DEBUG_RXD[ > E13 | JARTL_RXD ~ sp2_cik [-B18
—
D13 | yaRT1 RTS N 3.3V g sp2_cwp 817
Bl4 | yarT1 CTS o L1 sp2_patas [-EL7
D 5775y o| spe_oat | D17
| 2 19
UARTL_TXD [ >——C24 1 yaRT2_TXD 8 g SD2_DATAL 17
. sp2_paTao [EL
for Code compatibility UARTL_RXD[ A4 uaRT2_RXD % Z L=
UART3_RXD needs B15 re— c10
- UART2_TX0 [ >—B18 1 uarT3_TXD o | cspii_msoFE9 ) spin_mso
10K res. to GND UART2_RXD[ >——F4 1 yaRT3 RXD 2| cspiimosi PO T spin_wos
- Wl cspii_scix L A0 ] spi1_cLK
— 2.775V cspi1_sso -0 — (]
UART3_TXD is input E15 — QI _ 510 SPI1_SS0_PMC
- =15 | kev_colo o cspi1_ss1|BLS
that turns on system ? AL6 | vey coLl = ; ;
D15 | ey colz Z cspii_roY I Ref design Audio_Clk_EN#
GPIO1_23 o o —
- 70 kev coz | 9
i2c2_c [ O—F8 kevcos | & TVDAC R70
IZCZ_DATM KEY_COL5 D-I 2.775V VREFOUT uis /\/\/\I
O 1.2K
b1 Q 2.775V  Tvoac c1es
24 kev_rowo | S AHVDDRGE [COMP Y17
B16 | \rv ROwW1 I I
F15
215 ) key_Row? Lo
CL5 | key ROW3 USB Bias  RREFEXTHLE u —
IMX515 R24
6.04K
U10-G
CPU_32KHZ[ >——— Y16 | i GPIO1_o |-B2L STRAP_LOW
D20
GND if not used GPIO1_1 A22
Vio GPIOL 2 22 (] 1cD PWM
CKIH1 cpio1_3 [-D18 ] GPIO1_3
AA20 | cihz 1.8V 10
) ui GPlo1_4 |-B22 ] w_poG# Good DIO to Use
— AR21 | ClK SS 2.775V '] cepio1s P2 Griol_s
Q| crio16 2 apioi_s
V20 Y Z | cpio1 7 B2 JcPio1_7
TEST_MODE o - -
o
1.8V_DDR[ >— GND ! c21
= 8 GPIO1_8 ===———< INT_FROM_PMC
c20
AB21 BOOT MODEO 5 GP101_9 —==—<_ ] EN_USB_5V
R53 AB22 o
2.4K BOOT_MODE1 2.6V must float
NVCC_USBPHY I:GPANAIO 123 Ne
PORY: [ > Y20 1poR B
Hard Reset 1.8V
NVCC_NANDF_A | cpio nanp 25
RESET_IN# [ > Y21 |RESET IN_B
Warm Reset =
O i
Must Float o PMIC_INT REQ-2AL6 -
R52 O PMC_ON_REQ—16 )
1.8V DDR[ > NN AiSTR] NVCC_PER12 1.2v & F;MC*RDS AALT Ref. Design has only
w '
2.4K :
o — o PMC_STBY REQ—L5 10K PU on PMIC_RDY
CPU_JTAG_TMS[_ »——+==21JTAG_TMS (>) —
cpU_JTAG_ Tk >——Y9 157AG_TeK =
CPU_JTAG_TDI[ >——Y14 137G TDI 3
CPU_JTAG_TDO > AALS | JTAG_TDO 5 AC20
n_l o out XTAL ] XTAL_24NMHZ
W14 {irac TRsTB | O @ ?900M
ABLS | 37AG_DE_B s ! 24 Mz '
O e z 8 Default Yl
V14 = M
JTAG_MOD 1.8V i ExTAL |AB20 L]
,\X;\I Low = Normal — 2.6V XTAL-HC49
e | o5 24MHz T
: — — 15pF —  15pF
u9 IMX515
€200
6 o< 1 I I (] XTAL_24MHZ - —
10 nF

Technologic Systems

July 2, 2010

Title:

TS-4800 CPU, NAND Flash

Rev:

Designer

Sheetl

of 9




DDR2 SDRAM (256 MByte)

RAM_D[00:31] RAM D[00:31]
5 1 5 RAM_A[00: 15] 1.8V DDR[ > 1.8V DDR[ >
Ul10-A
RAM_A[00:15]
— \ —
RAM D31 G4 | pram D31_ DRAM AO2BL 4 RAM A00 U3 2 m 2 % E g U2 2 m 2 % nd g
gy B, L AA2
RAM_D30 |, G3 | prAM D30 DRAM_AL —===——-—] RAM_AO1 o o4 o o™ < O o4 o o g A
RAM_D29 G2 DRAM7D29 DRAM_A2 | AA3 RAM_A02 RAM_AQO '\/B [a) [a) [a) (A (&) [a)] |—|7— RAM_D0O RAM_AOO —'\/BAO [a) (o) [a) [a) (&) Q D 3'—'3— RAM D16
— - 5 70 § 888 g ¢ DQ2 § g8 ¢8 g ¢ Q
RaM D28 A 61| prav D28 = | orawm RAM_AO3 RAM_AO1 M3 |\ DQle— RAM_D06 ram a0t h— MB Ig DQle— RAM_D23
RAM D27 35 | DRAM D27 x| oravia RAM_A04 RAM_AQ2 M7 | > DQOGS— RAM_D02 ram a0z M7 Iy, DQ2H7— RAM D18
RAM D26 f——H2 | poan D26 = DRAM_A5 [-Y2———] RAM_A05 RAM_A03 N2 |'nAg DQ7|:9— RAM_D03 rav a0 f— N2 |2 DQOGS— RAM_D19
RAM D25 [— _ HL | ppay pos s | oravss M8 1 RAMLAOG RAM_AD4 N8 |'ng DQ4H1— RAM_DO1 ravaoa o N8 1,/ DQ4H1— RAM_D21
RAM D24 f——K5 | pravi D24 w DRAM_AT =] RAM_A07 RAM_AO5 N3 A5 DQ5Hg— RAM_DO05 RAM_AO5 —N3A5 DQ5Hg— RAM_D17
- - 8 DRAMiABy;— RAM_A08 RAM_AO6 N7 26 DQ6 F1 RAM_ D07 RAM_A06 —§72 A6 DQ6 —Eé RAM_D22
RAMD23[—, 34| ppay po3 > | DPrAv A9 —=—] RAMLAD9 RAM_AO7 P2 A7 DQ3H3— RAM_D04 ram a7 h P2 ia7 DQ7HEL ] RamD20
RaM D22 f—— 33| prav D22 < | oramaio \Lﬁ RAM_A10 RAM_A08 P8 g 6 4 M X 1 6 DQ1589— RAM_D12 ravros f— P8/ 6 4 M X 1 6 DleDl— RAM_D24
RAMD21[—, K& | poay poy DRAM A1l [————] RAMALL RAM_A09 P39 DQ10D7— RAM_D09 ram a9 kP31l DQQCZ— RAM_D30
RAM_D20 K3 N DRAM A12[FY2 1 RAVLAL2 RAM ALO M2 D9 RAM_D08 RAM ALO M2 D7 RAM D26
L | DRAVLD20 AN T CAM ALS L p7|AL0 DQ1353 . p7]A10 DQ10r 3 RAM_D27
rRam 019 KU1 pray p1o L3 ] RAL RAM_ALL ALl DQ11}25— A Rravou S N— AN Doyh - a—
RAM D18 N L1 | ppay D18 / DRAMAL4TE——— RAMLALA RAM_A12 gg Al12 1 2 8 MB DQggi— RAM_D15 RAM_AL2 —SgAlZ 1 2 8 MB DQ8CD:S— RAM_D28
RAMDI7|—, 12 | ppav pr7 RAM_AL3 Al3 DQ12f2L ] Rrawpis rav Az . RSIA13 DO13F22 ] Rawp2s
RAM D16 N L3 | praM D16 DRAM RASFML (] RAM RASH# R3 DQ14E%— RAM_D14 R3 DQ14S$— RAM_D31
¥ DRAM,CAS\LTS—G RAM_CAS# RAM_A14 R7 Al4 DQ8|="— RAM_D10 RAM_Al4 —F\J7A14 DQ15—>—— RAM_D29
RAM_D15 [—, N
Ravi D14 15 ﬁimjﬁﬁ § PrALEDHE e ALS LDQS%G RAM_DQSO ALS LDQS%G RAM DQS?2
R%Délsz —ﬁ DRAM D13 | | EH\/LSDBAo‘lle—G RAM_BAO RAM_BAO [ L2 BAO LDQS# F=2"——<_] RAM_DQS0# RAM BAD [ [2 BAO LDQSH# |-=S— ] RAM_DQs2#
1Di2f— ML) pramD12 | = EIM_SDBAL|-—— | RAM BAl L3 L3
w4 | F1 RaM BAL [ >——="BAL B7 RAM BAL [ >——=—"—BAl B7
RAM D11 M2 pRrAM D11 | EIM_SDBA2 —=——_ | RAM BA2 RAM BA2 [ L1 BA2 UDQSTG RAM_DQS1 RAM BAD L1 BA2 UDQSTG RAM_DQS3
RAM.D10 I, M8 ] prav p1o | 8 - UDQSH# HS——] ram_ns1# - UDQS# H8——] RAM.DOS3#
rRaM D09 f—— NI | ppay Do = Y4 J8 J8
— — pd DRAM_CSO—=——<__ ] RAM CS# RAM CLK [ >——CK A9 RAM ClK [ >———CK A9
RAM D08, N2 | ppay pg bRAM Cs1Y8 R CLIG [ K8 CK# $88(1) ol (] 1.8V_DDR R CLKE [ K8 CK# $88(1) cl1 (] 1.8V_DDR
C3 C3
b e | ) e 2 e Vet e 2o inocife
L DRAM D DRAM_SDCKE L
RAM D05 NP5 1 prAV D5 DRAM_SDCKELY2 Rav_cs# [>——B1 CS# VDDQ4 €9 ram_cs# [>—B {Cs# VDDQ4 C9
- - - E9 - E9
e S ion =Sl Ve nion =l it
L —RL] praM D
RAM_DO2 R2 | DRAM D2 DRAM_SDCLK-—— <] RAM CLK RAVLDVL Dﬁ UDM VDDQ7 G3 RAVLDNG Di UDM VDDQ7 G3
RAM_DO1 |—, R3 | pram D1 DRAM SDCLK BL-T4 ] RAM CLKE RAM_RAS# >—K7 RAS# VDDQ8 gg RAM_RAS# [ <L RAS# VbDQ8 gg
RAM D00 \———T1 | pRAV DO T N ravt cast [ >—E | cas# VDDQ9 rav_cas# [ >—LL{CASH VDDQ9
\ DRAM DQMo |-B3 ] RAM_DMO RAM_WE# DﬁWE# NGO A2 RAM_WE# D—KSWE# NGO A2
W — —
RAM DQS0 [ >——P2 {praM spQso DRAM_DQML —*———<__] RAM DML K9 K9
RAM DQS0# [ P1 | rav SDOSO_B Egm,ggkg :i—G RAVLDN2 rRAM_ODT [ >——"-HODT nC1LE2 RAM_0DT [ >——2H0DT =
- - J2 J2
" RAM_VREF DT VREF RAM_VREF VREF
RAM_DQS1[_>—— - DRAM_SDQS1 3 1 O d N M T WO ON~WO® 1 O d N M T W ON~OWO®
R o ooooooooooo < O ooooooooooCo
| Em_spoprF2 I >335 3332333353538 RAM DDR2_MCRON I S53335 3353353533553 RAM DDR2_MCRON
RAM DQS2 [ >——IL {prAM sDQS2 <] 1.8V_DDR ol Of o O N~ | o oo ouf oof S| ey oo o oo m|l of A o N~ | oy oo vl oo NN e[ oo o oo
R DS2# [ 22 | b 500528 L Qul S Zal 5 g oag gL T s Qul 5 Za] o g od g g w LT
L c144 N
___1uF § ?628K
RAM DQS3 [ >——"3 | prAM SDQS3 '
RAM_DQS3# [ >——4 {prRAM SDQS3_B VREF [-R® |
- ——~<__ ] RAM_VREF = RAM_CLK -
IMX515
S Res R0
1.2K 100
= RAM_CLK#
<] 1.8V_DDR
| c1se 1 c1o0 | ci79 | ciso | cisx | cis2 | ciss | cisa | ciss
<_]1.8V_DDR __1uF __ 1uF __ 1uF __ 1uF __ 1uF __ 1uF __ 1uF __ 1uF ___ .1uF
1 c1s7 1 cis8 | cir2 | cira | cira | cirs | cive L cir7 L cirs
__1uF __ 1uF __ 1uF __ 1uF __ 1uF __ 1uF __ 1uF __ 1uF __ .1uF l

L
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USB PHY

MX515

u11
3.1t05.5V VIN[ (] TS 3.2V
U10-H
— 3.3v_REG2 iCllO?:
.1 u
USBH1_CLK-BLL 12 | o1 kout
USBH1_STR-ELL 20 151
USBH1_NXTHCLL 18 | \xT L
USBH1_DIR-BLL 19 Ipr -
h 21
E‘ VDD_1.8V| ; : <] 1.8V_DDR
L USBH1_DATA7-CL3 8 | DATA7 1
a B13 9 \VDD_IO €109 c108
Il UsBH1_DATA6 DATAG _ 1 uF 1 uF
Q Al2 10 1.8 to 3.3V : :
O USBHL_DATAS DATAS
> USBH1_DATA4[-D12 11 1 pataa
z c12 13
USBH1_DATA3 DATA3 — —
B12 14 - -
USBH1_DATA2 DATA2
1.8V ALl 15 7
USBH1_DATAL DATAL CPENH—
USBH1_DATAQEL2 16 | paTA0
5
IMX515 DM——<_] HOSTA USB_M
—2 lvBus PP ] HOSTA USB_P
1
Float OK ——ID Power Rails
can sequence
in any order
USB_RESET# D—Zz RESET#
VDD_IO max
R_BIAS|-22
USB_24MHZ D—Z?’ CLK_IN
24NMHz 25 R78
1.8Vlevel or GND,PADT 8.06K 0.5%
3.3Vis OK USB3315 -
HS current drain: 30 MA@ 1.8V
10 mMA @ 3.3V

Reset asserted = 20 uA

Rated for -40 to +85 degrees

Mcro SD Card Socket

TS_3.2v[_>—
2
2 FET_PC
1 _
/1M Q2
R36 i
sp_PowWEeR# [ >—— AN/ N\— -
04K D3 —__] SDCARD_3.2V
1 cs2
1 uF c201
| |
[
10 nF
CN7 -
R59
7 4 A%,
SD1_DO [ >———{DATA 0 VDD 1.2K
R26
sp1 b1 >—21pATA 1 — AAA— <] sp1_D0
6.04K
sp1_D2[ >——2L1{DATA 2
onplLE R27
sp1_D3[>—21DATA 3 +—AN\— ] sp1_p1
6.04K
3 FRML 2
SD1_CMD [ »—={COMVAND 10 R28
FRIV2 +—AANN\—<] sp1_p2
SDL_CLK[ >—21clLK FrMva L1 6.04K
FRWA 22 R29
+—\N\\——] sp1_b3
CONN_MCRO_SD 1 6.04K
R30
——A\/\/\——<] spb1_cw
6.04K

ETH_TxD1 [ >——N12 |
ETH RxD2[ >——W23 |

ETH TxD3 [ >—FP19]
ETH_TX_EN [ >—R29 |
ETH coL[ >——W22 |
ETH_RX_CLK [ >——RI19
ETH_RX DV[ >——Y23 |
ETH TX CLK[ >——T19
ETH_RXDO [ ——AA23 |
ETH_TXDO [ >——T2L]

ETH MDC [ >——320

MX515

R
N
[

d

0
N
o

0
N
=

BE|

(=

8
[o2]

&

8
©

&

DISP_DAT[00: 23]

U10-D
DISP2_DATO 2. 175V Blue DisP1_DaTOTZ0 DISP_DATOO
DISPZiDATl] PU8 ? DISPL_DATI-2 o o
_ — I @ DIsP1_paT2}-U22 ] DISP_DAT02
DISP2_DAT2 2.775V -
| | DISP1 DAT3-U23 ] DISP_DAT03
DISP2_DAT3 <t Q -
N Q DISP1_DAT4122 ] DISP_DATO04
DISP2_DAT4 T > -
Z DISP1 DAT5123  { DISP_DATO05
DISP2_DAT5 e 2 775V - c22
— — DISP1_DATH DISP_DATO6
DISP2_DAT6 - Cc23 DISP_DATO7
DISP1_DAT7-23 _
DISP2_DAT7 -
- 1.8V
=
2 E DISP1_DATgFR2l ] DISP_DATO8
DISP2_DATS 7 = DISP1 DAT9|E20 DISP_DAT09
DISP2_DAT9 5' 8 DISP1 DAT10LD22 DISP_DAT10
DISP2_DAT10 o s DISP1 DAT11l-D23 DISP_DAT11
> Z -
DISP2_DAT11 = DisP1_pAT12-E21 DISP_DAT12
DISP2_DAT12 Green DISP1 DAT13F20 DISP_DAT13
DISP2_DAT13 DISP1 DAT14-E22 _ { DISP_DAT14
DISP2_DAT14 2.775V DISP1 DATL5-G19 DISP_DAT15
DISP2_DAT15 — -
DI2_DISP_CLK DISP1_DAT16-E23 ] DISP_DAT16
F21 DISP_DAT17
DISP1_DAT17 _
DI2_PIN2  Hsync IPU7 DISP1 DAT18-5820 DISP_DAT18
DI2_PIN3  vsync | 1.8V % DISP1 DAT19-H18 DISP_DAT19
DI_GP4 DRDY o DISP1_DAT2023 ] DISP_DAT20
— N DIsP1_DAT21}-H19 4 DISP_DAT21
2.775V O | Dbisp1_pat22}-E22__q DISP_DAT22
— % DISP1_DAT23-G2L 1 DISP_DAT23
DISPB2_SER_DIO — - R72
DISP_CLK
DISPB2_SER_RS IPU2 < DI1_DISP_CLK-18 o
DISPB2_SER DIN | 2.775V @ | Hsync DI1_PIN2|-C28 (] DISP_HSYNC
|
DISPB2_SER CLK | 8 Veyne DI1_PIN3|-G22 (] DISP_VSYNC
2775V = | proy pi1_piNtsFH29 ] pisp_bE
DI2_PIN4
CSl1_D19
- 2.775V ~ u21
Csl1_D18 S DI1_Do_cg—22
csiim7 | © o DI1_D1_cg-2B23
csiipie | 1.8v o' 120
I DI1_PIN13—=
csl1_D15 I Q AR22
O = DI1_PINL2[-AA
csiipis | 3 pd V22
S DI1_PIN11{—24
csiipis | 2
CSl1_D12
CSl1_D11 IPU7 DI,GF’3L292 Do Not Use
J
CSI1_D10=d DI_GP2
csi1_po 2,175V lPU6[ bi_cp1|-H21
- PER8 -
B8 5 775v 2.775V =
. . A8
CSI2_D19
PER9 (™
CSI1_MCLK csi2_p1g22
CSI1_PIXCLK o
PER8
csii_Hsyne] 2.775v e 123
CSI1_VSYNC 1.8v | csiz_p17t2
HS4 1 CSIZ,D16—L22 Do not use as 10
- csliz_p1s-£1
IOR csiz_p14-20
IOR_BACK 1 m 2.775V g Csi2_D13-SL
S PER9[ csiz_ p12B8 —JEN LoD 3.3V GPIO4_9
10G a -
10G_eack | &
z 2.775V I csi2_pixci-EL2 <] EN_232_TRANS
108 PERS | csiz_nsywd-E18 T Gpioa_14
|0B_BACK DAC csi2_vsYNG-EL2— ] GPI04_13

GND if not used

IMX515
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FPGA with 5000 LUTs

XP2-5 has:

300 mA max load
500 mV drop out

25 uS Turn-on

|

L——— <] FPGA JTAG_TMS

<] FPGA_JTAG_TDI

— 5KLUTS 2 PLLs
Bank 0 has 20 DIO 9 blocks of 1Kx18 Block RAM
Bank 1 has 6 DIO 12 18x18 Multipliers
3.3V EIM_D[00:15] 100 I/O with 144 pin package
Bank 2 has 18 DIO \ .
MUX_AD_[00:15] "instant ON" = about 1.5 mS
p— / ) _ .
Bank 3 haS 4 D|O — POR# and RESET IN# input PLL clock = 10 MHz min
EIM_D0O 37 o B5 10 220 MUX_AD_00 —
- N must be Open Drain 1/O
Bank 4 has 8 DIO EIM_DO1 13 | ouT CsSPIN_B7 10_g2|-89 MUX_AD_01 P
— EIM_D02 28 110 cik_B6 10_CLK_B2}-88 MUX_AD_02 .
r— Pull-up and pull-down resistors
EIM_DO3 15 0 B7 10_cLK_B2|-8Z MUX_AD_03 TS 3.2v[ > 136 fyeeo o 10 B7FY ] pore are 6 to 30K ohms
128 22
— EIM D04 30|16 cix 86 o p1l200 MUX_AD_04 VCCO_0 10_CLK_B7[==——<_ ] RESET_IN#
Bank 5 has 18 DIO EIM_DO5 46|\ gs 10 B2 108 MUX_AD_05
sl |07 112 lyeco_1 IN 10 _B7F8 (] cPU_32KHZ
Bank 6 haS 8 DIO 18V EIM_DOG |0785 lO_BZ NUX_AD_OG 18V 10 B552—<:| STRAP LOW
EIM_DO07 21 {0 ClK BY 10 B2|-L04 MUX_AD_07 - -
- - - o 95 fyeco_ 2 10_ccLK_B7H8
Bank 7 has 18 DIO N ) - e
— EIM D08 1o 8 10_B2f-L MUX_AD_08 105 lyeco 2 0B JPmc_oN_oD
EMDOO h— 21,5 g7 10 B2| 101 MUX_AD_09 a
32, " - =R
EIM_D10 10_B6 10 Bol100 MUX_AD_10 76 |\cco 3 10_B6
EIM D11 27 - - 45
L 10_B6 o sal0 MUX AD 11 10_B5|——<__| PMC_STBY_REQ1.8V
- = 19
: EIM_D12 38 {10 BSs > 63 fyeco_4 O-B7
FPGA pins can be swapped - ™ - 10 o438« Jbio_20
EIM_D13 40110 Bs > : - -
; S 35| © 10 g3 MUX_AD_12 42 08
but only plns Wlthln EIM D14 10_B6 Fi o B1 110 MUX AD 13 1.8V_DDR > VCCO_5 10_B2=2———__] CAN_RXD PM'C_STBY_REQ, PM'C_ON_REQ,
17 - - 49 196 —<]
. EIM_D15 10_B7 . VUX 2D 14 VCCO_5 10_B2 CAN_TXD and CPU_32KHZ have 1.2V levels
each Power Rail - o 131 — _
v Bok [ >——38110 cik Bs 10 1113 MUX_AD_15 R84 10_B0 Dlo_01 FPGA must be designed for that
L - - 12.1K 33 lveco 6 1o B33 UART5_TXD
43 _ _B3———_]
EIM_LBA [ >——10_85 91
20 |\ T 87 10_B2[——< ] BUS_ALE#
EIM RD# [ >———=—10_ _
- 56 10_g2|-22 <] BUS_DIR 4 lveco 7
FIMWRY 10-cLees 10_B2}-23 BUS_CS# 14 fveco 7 10_Bo}|-122
] =]
Set CONFIG_MODE to NONE - - - - DIO_13
his all I o b q ; 10_BO}E22 (] BUS_BHE# 10_Bo}22 ] DIo_00
This allows all pins to be use EIM WAIT# [ >———IN_PROGRAW# B7 3.3V 141
9 10_Bo+2 <] spb_PowER#
EIM _CS0# [ >———IN_CFG1_B7 127
57 10_BO|—=——<""] BUS_WAIT#
EIM csi# [ >——=2"110_B5 133 62
5 10_Bo|——<_ ] DIO_02 23 10_CLK_B4[——<_ ] SPI_MOSI
EIM BYTEO# [ >——10_B7 6 LK BolLL bI6 08 TS 3.2v[_> VCC_AUX1 o ol 44
_CLK_BO—=——-<_"] DIO_ _Bo——<_"] spI_cs# .
1 8V DDR 138 60 lyee auxe 137 - Only FPGA drives CN2
SV 10_Bo|——=<_ ] DIO_18 85 10_Bo———<_"] spP| CLK
36 VCC_AUX3 142 -
EIM_BYTE1# [ >—————10_B6 0 ok B1lLL6 117 10_BO——<_"] SPI_MSO
R71 54 _CLK_B1—=—=—=—<_"] DIO_07 VCC_AUX4
EIM_DTACK [ »——=110_B5 132 61
1.2k Interrrupt ? 50 10_Bo—==—<_"] DIO_04 10_CLK_B4——<__] UARTO_TXD
EIM GP102_9[ »>——=—10_B5 124 65 o
53|10 s 10_Bo—=——<_]DIO_12 83 |\ oe smac 10_B4|———<__ ] UARTO_RXD
EXT_RESET# > _ IN 10_CLK B3 77 UART5_RXD — 10 B4 71 (] UART3_RXD
10_Ba|-L2 (] UART4_TXD
140
R55 11 134 VCC_PLL O
1.8V DDR FPGA 24MHZ[  »>——=={IN_CSSPIS_B7 10_Bo|——=<__ ] DIO_03 67
.8vV_DDR[_ VVV VCC_PLL 1
Ts_3.2v[ 2.4K 1o B2 <) pig 06 -
55| 10 B5 - - 10 B466—<:| DIO_19
- 10_ck BoF22 ] pio_o9 -
— 78
R19 Low for 200 mS 10_CLK_B3——< | UART4_RXD
bl 1 2 NN 44 110_Bs5 10_so}-t2L <) pio_10
- - - 69 DIO_17
- —<C ] P'O-
6.04K 3 mS rise time — 10_B4 RESET_FPGA
04 FPGA 1.2( > 24 lyce INT1 10_BaL9 (] UART3_TXD _
When BP drops below BAT54-CA 10_B2[=——_] OFF_BD_RESET# 59 |\ee INT2 is not OD'!
3.4V. Reset FPGA 10_Bo23 — «Jbio_11 aal 10_B6 22 (] RESET_FPGA#
A4V - VCC_INT3
- 26 1 cego 10 o232 ] bio_os 118 |0_DONE_B7F—
VCC_INT4 1.8V
3 TS_3.2V 25 110 |0732L<:| DIO_14 10_B5 47 < RED_LED#
U4
R51 ) 2.4K — 10_B7|8 <] GREEN_LED#
BPD—/\/\/\/ VCC e—
u14
2.4K RESET#|L FPGA JTAG_TDO[ >—22 1 31AG_DOUT B8
?27“( 3 1GND FPGA JTAG_TDI[ >—8%1 37Ac_DIN B8 LATTICE XP2 144 ;?;‘ZGZK ;?;‘ZQZK LED Outputs
c60 : e : :
RESET FPGA#D—| l_ $T1001S-2.9V FPGA_JTAG_TCK[ >——SL1JTAG_CLK_BS should be OD
- 79
L FPGA_JTAG_TMS[_ »—— JTAG_TMS_B8 ] TS 3.2v
—_ o «H o ™ < W0
— - N 2] < [Te) [{e] ~ [ee] D - - - - - -
o o o o O o o o O o o o o o o
b4 b4 =z P4 zZ zZ P4 P4 P4 P4 P4 P4 P4 P4 P4
6 6 6 O 6 6 6 O 6 6 6 O 6 & G
™ N < — — < [ee] n (e} ~ © — (e} n (2]
PROGRAM# , DONE, and INIT# are
— dedicated configuration pins when Page 37 of Data Sheet (Hot Socketing)
FP GA I 2 V Re CFGO is low. When CFGO is high Power Supplies can be sequenced in any order
" . they are "general purpose 1/O" .
but must be monotonic
Page 4 of TN1141
LDO Ve 4 57 mA with All 1/0 lines are tri-stated during power cycling
asure mA wi
u1s —O0 1.2V
1.8V DDR[ > L 5 FPGA 2K LUTs running — <] FPGA_1.2v
VIN VouT
1.5-6.0V 1.20v
R98 2% FT
§IS.ZK 4 leco 306 LP - TS_3.2v[ >
ce1 Low = LP 0.20
I I e GND2 R88 R49 R50
B e S A At A
NCP585-1.2V L —1 co7 1 B B B 1 1 1
— 10 uF
NCP585DSN12T 6.3V ] FPGA_JTAG_TCK
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10/100 Ethernet

LAN8710 can power sequence

in any order, except when using

external 1.8V Core power

C47
2.2uF

i

i C106
I .1 uF

RXCLK must be biased low

to enable internal 1.8V reg.

FB9
Y Y\
TS_3.2V[ >—
FB7
~ - i
i c121 i C120
1.8V _DDR[__>—
u10-C R57
2.4K
MDIO EIM_EB2 {20
B1 16
MD_CLK  NANDF_CS3| MDIO voD_1AF2Z
17 4[
ETH_MDC[ > MDC VDD 2A-L
RX_DO NANDF_D9|-EL 1 / ci19
D
RX_D1 EiM EB3|Y2 | ETH_RXDO v RXDO/ MDEO N
RX_D2 EIM_cs27 | 4 | 0L/ MODEL I L uE
RX D3 Em cs3l-AC3 RXD2/RMISEL —
- B RXD3/PHYAD2 12
VDD_IO <] 1.8V_DDR
RX_CLK NANDF_RB3|-CL ETH_RX_CLK D—7 RXCLK/ PHYAD1
RX DV NANDF D11}-27 ETH_RX_DV [ >—28{rxov
AAG 13
1.8V RX_ER EIM_CS4 RXER/RXD4/PHYADO vDD_CRLS ]
Levels
A 22 C202 C49
TX_DO NANDF_D8 =+ ETH_TXDO D—zs TXDO 10 nF 2.2uF
Not | True TX_D1 NANDF_cs4{-BZ ETH_TXD1 [ »——=—TXD1
TX_D2 NANDF_CS522- ETH_RXD2 >—24 2
NAND pll’]S at 3.3V TX_D3 NAND|:7CS(§,E ETH_TXD3 D—ZS TXD3 — —
TX_CLK  NANDF_RDY_INT}-E2 ETH.TX_OIK [ 20 | ek
31
TX_EN NANDF_cs7HS4 ETH TX_EN[ >—22 TXEN RXp
14 lcrs RN 22
AAS
TX_CRS EIM_CS5 ETH_COL S 15 COL/CRS_DV/MODE2
TX_COL  NANDF_RB2|-22
R56 18 |— P |22
TX_ER NANDF_Cs2|-E2 TNT/ TXER/ TXD4 ’e
2.4K TXN
19
GBS RST_ETH_PHY#[ >———="{RESET# \DD_|O max
o 3
4 | yran LED1/REGOFF
VDD_2A VDD_2A
Y3 — 2
M 5 LED2/TNTSEL|
L] XTALL/CLKIN
XTAL-HC49 o3
=
25 25MHz 32 | paias
_  15pF — 24
15 pF p—

Resistor PD on pin 18 is
not required per data sheet

But Jesse could not get it

to work until we added it

R85
12.1K

LAN8710i

PHY address = 0

MDIO bus can not be
used until 100 uS after

Reset# is deasserted

MDCLK max is 2.5 MHz

PHY address and modes latched

on rising edge of Reset#

Put MX515 in Ml mode

before deasserting Reset#

R93 RO4 R13
50 50 NNVN——Jem_cr
4.70hm i
C105
<:| ETH_RX+ T urF
| <] ETH_RX- :|:
R91 R92 —L C104
§ 50 § 50 —— -1uF
<] ETH_TX+
<] ETH_TX-
<] ETH_LEFT_LED
<__] ETH_RIGHT_LED
R86 R25
12.1K 6.04K
LED1 = Activity/Link
— LED2 = Speed 100 Mbit

LED high voltage
is VDD_2A = 3.3V
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Valid BP is 3.0 to 4.65V

PM

3.3V Power Supply

up to 1500 mA

TP1
But must rise above 3.2V
u7-A us L2
to turn on properly FBS COIL3.3UH 3.21V nominal
B[ > Bll | gp o3 POWER[ >——"Y" Y\ Llvn swi8 Y i —s ] Ts3.2v
_ _ . PWGTDRVL —= NC Outputs for
Design Guide says: Cl2 | gpsNs . 4
PWGTDRY2 N8 NG Power Gating Cc29 SKP
BP is 3.7 to 4.2V ; C57 R97
near pin B11 SoE ALO | garT LQH32PN1R5N = 1.5 uH 10 uF , glg,ZK o33 C3 e
ci1 6.3V EN -
NC == BATTFET LQH32PN2R2N = 2.2uH 1.8V_ANA PLL[ >— 1.4V min 6.3V 6.3V
Bl4 | paTTISNS — 0.8V
— ? B13 swain_1j-HL3 BP 1 = 3 soomy FBLE A — —
- BATTISNSCC 14 —1{poR
SW1IN_2 COIL1.5UH ]
1050 mA Fla — GND
: ~ > ] VDD_GP 5
NC M8 | ~rp SW1O0UT| _ 1.05V at reset RSI PADGND r23
Mo G12 ARM Core 6.04K TP3
NC CFM SW1FB214 ("] SENSE_VDDGP cas c36 c37 — ISLBO09A p—
10 uF 10 uF 10 uF - -
pvsi FBL N 6.3V 6.3V 6.3V DFN package
NCAL2] cHRGCTRL2 - —
NC 22 cHreeTRLL - - - —
ALS | CHRGISNS SwaIN 11913 Bp s Coil = LQH44PN3R3 -
NC i% CHRGLED sw2In_2214 COIL2.2UH
2 NC = CHRGRAW 14 Max. current = 1.7 Amps
YY) vCce 1.225V at Reset
NCBLY cHRGSELB swzour - _
800 mA CPU rail
sw2rs-2 ¢ SEnsE vee —Lcas
___10uF
- , 6.3V
rising edge on ADTRIG will TOUCH X0 [ >——MI2 I35y ovs2 €2 Ne
start AD"1"= 1.0 to 3.6V TOUCH X1 D—Mls TSX2 —
TOUCH_Y0 [ >——— M4 lqgyy Power = 4.5V to 5.25V
TOucH v1 [ >——— L1 15y SW3IN_1ﬁ—<:| BP =
R46 DI3 | ApTRIG |N swain_2|-H2 COIL2.2UH 3.7V > BP > 4.65V
POWER[_>
m Ne M2 Apins Sw30UTHEL 228 ‘ <] 1.2v_DIGL
: P13
ADING )
NI3 | aoing 800 MA g vargl CB c31 CPU ralil FB2 D5
Ra7 10 uF POWER[ >——s : A (] BP
6.04K ‘|35|6 6.3V ’i
N14 -
TSREF QUT
) 2u|F| €207 c208 c1e61 Silicon c30
' 3 SW4IN_lj—<‘]1 BP - 10 nF 10 nF 1uF &2
- 2.775V_BOOT[ >———>+ SPIVCC IN SwaIN_2{-32 L6 -
sPi_Mso[ >——P2 1 mso - COIL2. 2UH o
N2 — — — p—
SPI1_SS0_PM SPI1_MOSI[_ >———= MOSI 1 - - - Z
—>=0- - ~A : (] 1.8V_DDR
SPIL_clK >——M | ¢k N swaouT -
12 800 mA R11
rar cs N cwarel 22 . RAM and CPU RLL
6.04K s%yf Also 1.8V_DIG1
O—FZVBUSEN IN ' R15
£1 25 NSS12100X
NC £ uveus SWBSTINFEZ NC — o1 A
N 27?77 POWER D—I—F?’ VINUSB SWBSTOUT& NC B 3 ’ BP >
c3 —
SWBSTFB -
3.3V_USB_MG1[ > Pl f\usB 100 mA \ | s s s s | cas
B6 — 259 —— JouF __22uF __22uF __ 22uF ___ 2.2uF
NC——uID K12
WIDEODRV
350 mA
; 1 cam WIDEO |3 : : (] 2.775V
May need UID if TS huF C10 | |ceL
using USB OTG must be BP —— must be placed near 4 switcher supplies
9% VINUSB2 28— ] BP 2.4 thru 2.775V c205 c206 only 2 places =
—_ 10 nF 10 nF
50 mA SW1_IN, SW2_IN, SW3_IN, and SW4_IN
| VUSB2 A2 (] 2.6v CPU TV stuff
- and 12C
A1 woDE N 5 T I —
Straping for VINAUDIO —— ] 8P - -
ping VCORE_DIG[ >—FC14 ] pymsy |N 150 mA N7 2.20F | |
Power sequence Ne L84 pums2 IN VAUDIO —— NC
—_— D11 cs1
2.775V_BOOT NC2E] pwroON1 |N
- Internal PU
pMc_oN_op[ >—ELLl pwron2 N NlomUSt be BP I I
to VCORE_DIG D12 VINIOHI —=——<_] BP 2.2uF
R58 . NC== PWRON3 |N 100 mA N9 L
Idle state 6 VIOHI < 2.775V_BOOT -
is high 2.4K STANDBY [N C50
PMIC_STBY_REQl.BVDﬂ >2.2V | |
STANDBYSEC N 50 ma  VINPL B e 1 2.2uF| |
F12 D2
W_DOG# [ > WDl N VPLL <] 1.8V_ANA PLL
Both OD PoR# [ >——-EL4] ReseTBMCU  OUT 52 2V -
Need PU to 1.8V RESET_IN¢ [ >——F13| RESETR  QUT vINDIG FPLL ] BP
50 mA | L9
INT_FROM PMC[ >——EI3 1 N7 QuT VDIG NC
NC M cikazk 65 mAor  vncavorY FML NC
1.2Vlevel cpu Mz D>— | 250 mA  veamlE- 2,50 to 3.00V =
- M8 | ClkszkMCU OQUT when ON, SWBST = 5V
When off = BP-0.3
M5_IVSRTC 50 uA vsooRVEBL NG
1.2V_RTC 250 mA vsDFSL NC
NC Eﬁ GPO1 OUT
C59 NC (T GPO2 VGEN1DRVI-MLO NC 2.2 uF caps on Trans.
Power Sequece 1urF NC GPO3 200 mA  \een1 ML NG need series 20 milliohm
D1
NC 241 Gpoa
VS_RTC 1.2V . VGEN2DRVI-P4 NC
VCORE_DIG | 1.5v - NC £~ SWLEDOUT 350 mA N3 NC
VCORE 2.775V c7 | VGEN2 NS
NC LEDAD NSS12100X can handle
SW2 1.225V NC 4 | LEDB )
SW4 1.8V_DDR C5 | LEDG 50 mA or VINGENBDRVﬂ NC if not used . 250 mW at 70 degrees
c6 . In Ref. design, 3.15V_Boot
MVIOHI  2.775_Boot NC <8 Lepkp NL  NC if not used -
VGEN2 3 D7 200 mA  VGEN3 with min footprint
.15V_Boot NC =+ LEDMD turns on the SD2_3.3V
SW1 1.05Vv B5 | LEDR C162
1.2V_DIG1 1.2V
SW3 - REFCORE |-B& |
WPLL  1.8V_ANA PLL 1.5V g [
VCORE_DIG [ > ~ VCOREDIG 2.775V 1 uE
WDIG  1.65V \5 VCORE[22 ‘ L :
VUSB, VUSB2 . XTAL2 - TGChﬂOlOQIC Systems July 2, 2010
54
NG C53 R12
2.2uF XTALL 100K . .
VS_RTC, VCORE_DIG, and 2.20F Title: TS-4800 PMIC
VCORE come up together — -
- = Rev: Designer Sheet6 oB




3

.3V Caps

TS_3.2VL_»
1 c134 I _c133 _1 _cCci124 _1I _ci25 1 _c126 1 _ci127 I _C128 _1 _cCi129 _1 cCi130 I cC131 1 C169
- 1wk ____ 1uF _ 1uF ____ 1uF ___ 1uF ___ 1uF __ 1uF __ 1uF ___ 1uF ___ .1uF — 1uE
2.775V_BOOT[_>
1 c132 _1 _cC123 1 _c122 1 _ci17 1 _ci1i6é I _cii14 _1 cie5 1 _cie7 1 _cie8 _1 _c85 _1 _C84 _1_(C83
- 1uvwvr ____ 1uF__ 1uF ____ 1uFr _____ 1uF ___ 1uF ____ 1uF ____ 1uF ____ 1uF ___ 1uF ____ 1uF ___ .1uF
1.8V_DDR[__>
1 ci135 I _c136 1 _ci37 I _ci138 1 _cC139 I _cCi40 1 _cCi41 _1 _cCi142 _1 _cC197 1 _cC198 1 _c103 _L_ cC102
- 1wk ____ 1uF __ 1uF ___ 1uF___ 1uF__ 1uF___ 1luF___ 1uF __ 1uF ___ 1uF ___ 1uF ___ .1uF
CPU Core
VDD_GP >
1 ci152 I _ci153 1 _ci54 _ I _ci55 1 _ci56 I _ci57 1 _cCci58 1 _c159 I _c93 _1 _cC92 _1 C91 _1_ C90
- 1wk ___ 1uF ____ 1uF ____ 1uF ____ 1uF__ 1uF__ 1luF ___ 1uF ___ 1uF __ 1uF ___ 1uF ___ .1uF
Peripheral _Core
VCC >
| Ci47 I _C148 1 _cC149 _|I Ci150 1 _ Ci151 1 cCi146 1 cio1 I _cio0 L _c99 _I c98 _1 cCc97 _1 _C96 1 _C95 _1 _C94
- 1uF ___ 1uF ___ 1uF ___ .1uF ___ .1uF . .1uF - 1uwF ____ 1uF ____ 1luF ___ 1uF ____ 1uF __ 1uF __ 1uF ___ .1uF
1.2vV_DIG1 >
1 _ci7o0 _L_c171 1 cie6 I _ci45 _I c89 _1 _c88 _1 _cg7 _L_cC86
. .1uF ___ .1uF 1w _____ 1uF ___ 1uF ____ 1uF ___ 1uF ___ .1uF

RTC

2,775V >
R31 R32
6.04K 6.04K
u6
12C2_CLK[ > 6 fscL 8
5 vee———<_ ] TS_3.2V
12C2_DAT [ > SDA
—Hour
BAT - ] V_BAT
l i
XIN C164
.1 uF
Y2
2
XOouT GND
-
M41TO0S — -
12 pF -
s
Maxim has RTC
XTAL_SMT_8X3 with same pin-out

728-1005-2-ND
12.5 pF Xtal

DAT_08 = Boot Source

DAT13 and DAT14
= BT_MEM_CTL

DAT15 = BT_BUS_WIDTH

DAT20 and DAT21
Boot Memory Type

Boot Strap

Resistors

R21

DISP_DATO8[ >

$

6.04K

R22

DISP_DAT13 >

$

6.04K

R48

DISP_DAT14 >

$

6.04K

R16

DISP_DAT15 >

DISP_DAT20[ >

$

6.04K

R17

$

6.04K

R18

DISP_DAT21 >

$

6.04K

Temp Sensor

5

12c2_ DAT[ >— 8|
12C2_CLK D—4

ALERT vecFE— 7 15 3.2V
1

SDA ADD

Zero suffix has
scL GND2

address at 100 1001

LM73 1

LM73CIMK-0 . Best to Reset after

Set PD bit, Wai

all power cycles

Then clear PD bit

t 50 mS

1.8V_DDR[__>—
R60
—\VV\N—_] Em_A16
24 MHz Xtal 12K
R61
—\NVNV—J Emm A17
1.2K
R62
——VVNV—J Emm A18
Low-power Boot 1.2K
mode disabled R63
—VVNV—J emm A19
1.2K
R64
+— AN N— RST_ETH_PHY#
1.2K
UART1 used for
Serial download R65
—VVNV—J emm A21
1.2K
R66
BT _HPN_EN +—ANN—J EM A22
1.2K
R67
TBD3 +—ANN—J EIM A23
1.2K
DISP_DAT[00:23]
use USB_OTG DISP_DAT06 by,
Internal PHY ) RN L
Don't use Ra4 7
DISP_DATO07
EEPROM DCD m <1 2.775v_BOOT
Boot Source DISP_DAT09 /\Xj\,
6.04K
R33
Boot @ 400 MHz DISP_DAT11 AN
6.04K
R34
SLC NAND DISP_DAT12 AN
6.04K
R35
DISP_DAT16 /\/\/\I
NAND 6.04K
Page size R38
DISP_DAT17 /\/\/\I
6.04K
R39
DISP_DAT18 /\/\/\I
MUXed Data 6.04K
Bus for Boot R40
DISP_DAT19 /\/\/\I
6.04K
R41
DISP_DAT22 /\/\/\I
Boot CPU 6.04K
at 400 MHz Ra2
DISP_DAT23 /\/\/\I
6.04K
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IMX515

Recommended that VDD_Fuse

Ul10-E
T6 vDDGP_12 KL (] vDD_GP
1.8V DDR[ > NVCC_EM_DRAM 9 P
R6 | NVCC_EM_DRAM 8 VDDGP 10 HZ
P6 -
NVCC_EM_DRAM_7 ;
N6 ~EM_DRAV voDGP_9 |57 ARM Core Ralil
NVCC_EM_DRAM 6 \VDDGP 8 |6
Ve _
NVCC_EM_DRAM 5
6 | roce ot o vopp_7 -H2 nom 0.85V for < 167 MHz
1.8V_DIG1 and 1.8V_DDR are tied together on Babbge 6 —=M_DRAVL voDGP_6 |11
NVCC_EM_DRAM 3 voDGP 5 |F10 nom. 1.10V for > 167 MHz
96 1 NVCC_EM_DRAM 2 VODGP 4 |-F2
H6 { nvcc_EM_DRAM 1 VDDGP 3 |F8
vDDGP_2 L
vopgp_1 |-F8
15 3.2V FS ] NVCC_NANDF_A 2 svopep LFL3 SENSE \VDDGP
i =]
All power pins should have E6 ) NVCC_NANDF_A 1 -
G9 | \vCC NANDF_B 3.6V Max
a .1 uF cap nearby G10 | nvee NANDF C T17
VCC_19 <{_Jwvcc
vce 18 112
T11
2775V >——— T wecizec 3.3V Max. vee_17 —
vee_16
1.8V DDR[ >—— vee_15 12
8
NVCC 12C has 3.3V max vz vee_14
— : NVCC_EM_6 — . .
o U2 | oo em s vee_13 [T Peripheral Supply Rail
1.95to 2.70V s illegal range Uil i vee 12 |PL7
NVCC_EM_4 -
U10 | \vee EM 3 vCC_11 1.05V for Low Performance mode
W | \vee Em 2 vee_10 N :
W | \vee em 1 vee o N7 1.225V at High Per. (DDR @ 200 MHz)
All have 3.1V Max. - vee g M
us
ML8 vee_ 7
NVCC_EM1 thru EM6 NVCC_HS4_1 vee 6 1L
- | Ki6
NVCC_PER3 U18 | Nvec PER3 Vee s I
NVCC_PER5 GLL] nvec_PER1L vee 4 =
— UL3 | Nvee PERL4 vee_s 15
NVCC_PERS8 thru PER14 VCC_2
vee_ 1 HHLS
NVCC_IPUx
2.775V_BOOT [ > G15 | nveC_PERS svec FH4 ] seNsE_vee
NVCC_HS4_1 H16 | \vcc_peRrs
H10
NVCC_PER9
NVCC_HS4_2 HL1 f Nvec_PER1O W20
- Must be  FASTR_ANA
NVCC_HS6 G12 | \vce PERL2 e 20
oo HS1o 613 | \vee pER1S FASTR_DIG
For FEC AHVSSRGB_ 119
R18 AHVSSRGB_2}-AAL9
1-8V-DOR P s NGND_USBPHY-LLE
P1 Y
NVCC_IPUS -
All have 3.6V Max. e s
NVCC_IPU7 NGND_TV_BACK
NVCC PERLS = SD Cardl J17 1 nvee 1Pus NGND_0sd—27
_ = ar HL7 J11
NVCC_IPUS SGND
NVCC_PER17 = SD Card2 G16 | nvec Ipu4 1 vis
118 | \vee ipuz GND_DIG_PLL_ -
NVCC_NANDx = Flash GND_DIG_PLL Al
GND_ANA PLL BlYL7
U7
GND_ANA _PLL A
N18 | Nvee Hs4_ 2
B4 ML7 | nvec HS6
MI6 | Nvec HS10 GND_62 ﬁggf
2.775V GND_61
ACL
GND_60
GND_59 E6
c113 GND_58F—>
1 UuF 1s_3.2v[ >—SC141 nvee PEr17 3.6V Max GND_57 ;gg
GND_56
GND_55-R14
o GND 541735
AHVDDRGB_2 GND_53
p— Y18 | A wDDRGB 1 GND_52 :gé
- GND_51-R1
GND_50
FB3 GND_a9-R8_
1.8V ANA PLL[ >—N : : W\l’g \VDD_ANA PLL A 1.95V Ma g“gfjg P14
L W9 | yppanA PLL B . X oND16PL3
GND_45 zﬁ
C115 C118 GND_44 510
.1 uF .1 uF Us GND_43 55
1.2V DIGI[ > Wwig] VPD_DIG_PLL A GND_42|—5=
VDD_DIG_PLL B GND_41-R8-
GND_40-R1S
L — GND_39(-N12
= 113 | \ooa 6 GND_38-R14
P16 \Doa s GND_37
12
VB | VoA 4 GND_36
12 - GND_35|-NLL
VDDA 3 = 10
H8 - GND_34
VDDA 2 5
G8 | voon ) GND_33(1
. GND_32-N8-
FBL0 GND_31(-M22
GND_30(-N4
Q
2775V TS 3.2v[ >—HL5 1 nwvee peris 3.6V Max D29 M2
GND_27 jé
—cuz BT vop_FUSE (write only) 3.3V Max oND-2ewe
- GND_24 tg
V16 | 1vpAC DHVDD g“gﬁg 12
B GND_21t-HL
— 2.775v[ >—UL6 1 \vee v BAcK -2
FB5 GND_18 % v
2.6V [ D>—— v ‘ ‘ L7 1 nvec USBPHY 22 mA max. - iz
GND_15 gi
L8 GND_14
Cl11 c40 3'3V_USB_MX51D— VDDA33 8 mA max. 3.6V I\/hx GND 13 K10
-1 uF 2.2uF GND_ 1219
1.2v_RTC[ >—Y4 | nvee srTc_Pow 1.3V Ma GND_11
- —oRTh : X. GND_10[314
GND._9 %B
L L FB6 GND_8|-J12
m - wir GND_7{-3%
26V >— YV —s Nvec_osc 2.75V Max GND_6—5=
GND_5|2
? GND_4{—==
K21 GND_3
C110 NC VREG _3As3
3.0Vto 3.3V max. (60 mA) 1 uF SN-2 AT

be floated when not writing

IMX515

PM

U7-B
N1l | GNDADC GNDSUBS_ 637
B12 | oNDCHRG GNDSUBS5_5 jg
B9 | GNDCORE CNDSUBS._4 HY
GNDSUB5_3
F11 | GNDCTRL GNDsUB5_2-H12
D6 | snpLED GNDsuBs_14-H10
N4 | GNDREG3 K7
E2 | oNDREG? GNDSUB6_7] "
P12 | cnoREGL GNDSUB6_6 -
P6 | GNDRTC GNDSUBE._9 K4
L3 ' GNDSPI GNDSUBE._4 19
GNDSUB6_3
E6 | GNDsuBL 8 GNDSUB6_238
ES | GNDSUBL 7 GNDsUB6_ 1310
B4 ! GNDSUBL 6
D4
B4 | GNDSUBL 3 CNDSUB7_9 14
B3 | GNDSUBL 2 GNDSUBL: 110
A6 | GNDSUBL 1 CNDSUBT._ K8
- GNDSUB7_2)
- GNDsuBy_11-KLO
GNDSUB2_7
FS | GNDsUB2 6
F4 | GNDSUB2 5 GNDsuBs_s-P2
E9 | GNDsuB2 4 GNDsuBs_4-P8
E8 | GNDsuB2 3 GNDsuBs_3-P7
E7 | GNDSUB2_ 2 GNDsuBs_2f-P2
E10 ] gnpsuB2 1 GNDsuBs_1}-P10
G8 | GNDSUB3_9 GNDsw1_2-G14
G7 1 GNDSUB3_8 GNDsw1_1+-G13
G6 | GNDSUB3_7
G5 | GNDSUB3_6 GNDsw2_2-K14
G4 1 GNDSUB3 5 GNDsw2_1H-K13
,E: GNDSUB3_4
Sloem seeys
10 - GNDSW3_1
GNDSUB3_1
GNDsw4_2H-K2
H8 | snDsuB4 8 GNDsw4_1HKL
H7 | GnDsuBa 7
H6 | GnDsuB4 6 GNDSWBSTH22
H5 | GnDsuB4 5 GNDSWLED|-28
H3 | GnDsuBa 4
G9 | GNDSUB4 3 B
Gl1l ) GNDSUB4 2 -
G10 ) GNpsuB4 1
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Two 100-pin Off-board Connectors

EXT_RESET# is an Input
used to reboot the CPU

Pin 1 is the top left corner pin on the

connector. All of the pins on the left
are odd numbered. This may differ from
the connector manufacture’s datasheet.

"POWER" pins supply all power to the module
Apply 4.5V to 5.25V to these pins

All signals driving DIO on CN1 &
CN2 must be powered by the
3.3V on CN2, or remain at OV until the

CN2 3.3V rail is > 3.0V

Do not drive active high

(use open drain)

Le ft Right

FPGA FPGA_JTAG_TNSD—; i—(j EXT_RESET# ETH_RX+ D—; i—(j ETH_LEFT_LED
FPGA_JTAG_TCK__ >—— —=———< ] EN_USB_5V ETH_RX- [ >—2 14 (] ETH_RIGHT_LED
JTAG FPGA_JTAG_TDOD—? Z—G SD1_D2 — Ethernet ETH_CT D—j Z—G RED_LED#
FPGA_JTAG_TDID—Q T(j SD1_D3 Off- B d ETH_Tx+ D—g TG GREEN_LED#
OFF_BD_RESET#[__»>———— ——<"] sb1_cMD ETH T [ >—2 | 10
OFF_BD_RESET# is an Output AL -2 spearD_3.2v SD Card ETH_CT [ >——1 L2
_ NC 22 H4 ) sp1_cik a 15 3.2V >— LS
used to reset all peripherals POWER[ >—— 151 116 ] POWER 15 16 ] TOUCH_X0
NC <4 H8 (] sp1_po Max off-board load on . H8 ) ToucH x
DISP_DATO8 [ > 20 sp1_p1 — , A9 120 ToucH_vo AD
DIsP_DAToS [ 21 | 22 TS_3.2V is 500 mA 21 22 ] ToucH_v1
D|SF>_DAT10|i>—23 124 DISP_DAT00 . NC-22] 24
pisp_pAT11[ > 23 26 pisp_paTo1 = NC-22 |26
DISP_DATlZD—N 128 DISP_DAT02 NC2 128 ) 12c2_cik T 12C 2.775v
POWER[ >——29 20 ) bisp_paTos HOSTA USB M[_> 29 130 12¢c2_paT :
pisP_pAT13 [ >—31 22 ) bisp_patoa USB HOSTA USB P[> S 132 ] EN 232 TRANS
pisp_pat14[ >—33 24 Disp_paTos FPGA_1.2V[ >——33 | 34 — 34 AUD_MCLK = NC
DIsP_DATLS [ >——32 36 <] V_BAT Ports usB_oTG_D-[ > 35 136« aup_clk
DISP_DATlGD—?J 38 DISP_DAT06 USB_OTG_D+[__> S7 138 ] AUD_FRM
DISP_DAT17D—39 e a DISP_DAT07 TS_3.2v[ >—32 140 7 auD ™D
DISP_DAT18D—41 42 DISP_DAT21 AL 142 AuD_RXD -
DISP_DATlQD—:Z %(:I DISP_DAT22 % ::—G CPU_JTAG_TMS CPU
DISP_DAT20[ >—— ——__] DISP_DAT23 22 (] CPU_JTAG_TCK
POWER[ »—— 41 28 EN_LCD_3.3V AL 148 cpu_aTAG_TDI JTAG
DISP_CLKD—:i ::—2 Maximum off-board load % zZ—G SZE_\JA;AR(;_TDO
DISP_HSYNC[ >—— —= =] -
DISP:VSYNCD—EZ % on 2.775V, 1.8V, 1.2V L % :—G DIO_20 54 Codec MCLK
LEIDSZ:/\I/D; 57 56 's 10 mA each N 1.8V_DDR 57] 58 gi:gi_;
[ Oo— — .8V_DDR [ >——>— ——] _
DIO_[00:16] % % % 22—<:| (52011;5
- — - < —
—_— ALY — 64 MUX_AD_15 2.775v_BoOT[ >—23 164 o 1s
DIO_13 63 86 MUX_AD_14 = SPI_cs#[ > 65 66 () cPlo4_13
Dio_12 67 88 MUX_AD_13 SPI_MOSI[ >——57 168 ) cpioa_14
DIO_11 69 70 MUX_AD_12 SPI sPI_Mso[ >———82 ] L 70 —bio_17
DIo_tofh___ 71| 72 MUX_AD_11 sPl_CLK[ >—— 71| L 72 ] GPIOL 6
DIO_ 09h____ 73| 74 MUX_AD_10 ___ 73 L(:I USB_OTG_ID
FPGA DIO s 76 MUX_AD_09 L L5 | 76 ] usB_5V_LINE
i DIO_08 77 78 MUX_AD_08 D B - 7 L 78 ] umRTo_TXD ]
DIO_07 79 80 MUX_AD_07 ata us 79 80
_ -] == 1.8V_DDR[_ >——— =] UARTO_RXD
DIO_O6jN____ 81| 82 MUX_AD_06 1.8V 81 | 82 (] UARTL_TXD
DIO_O5N______ 83| 84 MUX_AD_05 ' 83| 84 ] UARTL_RXD
DIO_0af\ 85| 86 MUX_AD_04 Level 85| 186 ) uART2_TXD
DIO_03 87 88 MUX_AD_03 87 | | 88 ] UART2_RXD .
DIO_O2fh___ 89| 90 MUX_AD_02 CPU DIO 89 | 90 ~] UART3_TXD Se rlal Ports
DIO_01 91 92 MUX_AD_01 DIAG LEDE [ 91 92 (] UART3_RXD
| DIO_00 93 94 MUX_AD_00 —_— DEBUG_TXD [ >——23 94 (] UARTA_TXD
95 196 (] BUS_ALE# - Console E DEBUG_RXD [ >——22- 25 ] uARTa_RXD
BUS_WAITH [ >—27 198 ]BUS_DIR can_mo [ >—21 1 98 (] UART5_TXD
BUS_BHE#[ > — 99| 1100 pys cs# CAN_RXD [ >——29 | 100~ UART5_RXD
MUX_AD_[00:15]
I TYCO_100PIN I - TYCO_100PIN
Bus Control

Boot Strap

State of BUS_DIR (Mode 2)
is latched prior to
OFF_BD_RESET# deasserted

BUS_DIR has 12K PU resistor

Connect 1.5K ohm resistor
between BUS_RD# and

OFF_BD_RESET# to set low

(Boot from SD card)

Any I/0O routed to a user accessible
connector should have additional ESD

if they need more than 150 nS strobe

TS-4800 protection placed on the carrier board.
Mode 2 Boots from
1 NAND Flash
BUS DIR = MODE2
0 SD Card Devices must pull the BUS_WAIT# line low

The data bus can not have more than

30 pF of off-board capacitive loading

May need data buffer chip for heavy loads
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