i.MX6 SMART DEVICE SYSTEM

MCIMX6Q-SDB, MCIMX6Q-SDP, MCIMX6DL-SDP

To Extract BOM:

Item\tQuantity\tAssemblyOption\tPart\tDescription\tManufacturer\tManufacturer P\tPriorityPN\tPCB Footprint\tRe
(Item)\t(Quantity)\t(ASSY_OPT)\t(Value)\t(DESCRIPTION)\t(MFG_NAMEOl)\t(MFG_PNOl)\t(PRIORITY_PN)\t(PCB Footprin

Assembly options naming -

No name - always assemble; or if DDR / processor choose one
DNP - Do not place

FE - fast ethernet

GE - gigabit ethernet

WIFI - WIFI and BT option

PMDDR - DDR and possibly SoC

PMSOC - SoC power management device
DDR64 - Full 64bit DDR (i.e. 4 devices)
. PMDDR & 1.5V - 1.5 V DDR devices

10. PMDDR & 1.35V - 1.35V DDR devices
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Different configuration wizard -

GENERAL DESIGN NOTES

1. Unless Otherwise Specified:
All resistors are in ohms, 5%, 1/16 Watt
All capacitors are in uF, 20%, 50V
All voltages are DC
All polarized capacitors are Tantalum

2. Critical compenents that require tolerances tighter
than listed in Note 1are labeled with required tolerance
on schematic. Non-critical components may be filled
with tighter tolerance parts for BOM consolidation
purposes, but may be changed to meet the general
tolerances of Note 1 if desired.

3. Interrupted lines coded with the same letter or letter
combinations are electrically connected.

4. Device type number is for reference only. The number
varies with the manufacturer.

5. Special signal usage:
_Bor'n' Denotes - Active-Low Signal
<> or [] Denotes - Vectored Signals

6. Interpret diagram in accordance with American

National Standards Institute specifications, current
revision, with the exception of logic block symbology.

AC ADAPTER SPECIFICATIONS

DC Voltage Output: 5VDC
Current Output: ~ 5A (depending on application)

Outer Diameter: 5.5mm
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IN is applied. A similar problem was corrected on i.MX6Q TO1.2 processors. The
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To achieve the low

_CAP rails have been optimized for use with the i.MX 6 Quad and i.MX 6 Duallite ssors.
t power mode (preventing internal leakage) when using the i.MX 6 Dual and the i.MX § SoloLite

processors, VDDARM CAP should be split from VDDARM23 CAP and the VDDARM23 CAP pins should be connected to ground.

This can be done ofi a single board configured for use with all four processors by placing a
VDDARM_CAP and VDDARM23

g ero Ohm resistor between the
rails (in place of the straight net connection). To use the board with different processors,

populate the resistor when using Quad and Duallite processors and depopulate resistor when using Dual and Sololite
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When using Dual and depopulate the capacitors attached to VDDARM23 CAP pins and
capacitors wi to short pins to ground. The tion in this schematic will work with
ur processors, but will not result in the most power optimized configuration for the i.MX 6 Dual and Solo processors.

LAYOUT NOTE:

It is critical that the bulk and decoupling capacitors placed on the VDDARM CAP, VDDARM23 CAP, VDDSOC_CAP

and VDDPU rails be placed directly underneath the processors. Development tasting has shown that proper

placement of the capacitors can reduce ripple on the voltage rails by as much as 50% compared to placing
capacitors outside the physical boundaries of the processor. These will result in more stable processor operations.
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Freescale has validated two difference sets of decoupling capacitors and board layouts
for use with the i.MX 6 processor. The customer is free to choose the desired decoupling
This scheme uses fewer components. The alternate scheme can be found

on the ARD board. Refer to SCH-27142 and LAY-27142.
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= DRAM_DQM6 NVCC_DRAM 3 M8
DRAM_D56 NVCC_DRAM 4 VREFCA
Aage L orav oss NVCC_DRAM 5 4005 L_F) rera
—DRAM D58 ya5 | DRAM D57 NVCC_DRAM 6 DRAM DOM4 _ E7 Camsworog
RAM_D59 Y22 | DRAM_DS8 NVCC_DRAM 7 D3 | LOM cnosworoa S-S 00000500
T AB23 | DRAM D59 NVCC_DRAM_8 UM BB 3300000B%8 BBB000000
__DRAW D67 __AA23 | DRAM D60 NVCC_DRAM_9 = S353333333355 >33>>>>>>>
——DRAM D6 — va3 | DRAM D61 NvggiDRAMJD = DDR64
—DRAM D67 —Wa5 | DRAM D62 NVCC_DRAM 11
Jp—— T W25 | DRavDos VGG DRAM 12 K4B4G16468 K4B4G16468
DRANV_SDQS7 B AA24 | DRAM_SDQS7 NVCC_DRAM_13
DRAN DQW7— Y21 | DRAM_SDQS7
DRAM_DQM7?
DDR_1V5
DDR_1V5
C10038 10039 €10021 T
R400R 240 DRAMO0_ZQ [ T T T 0.22UF 0.22UF 0.22UF 10024
¥ 10032 C10033 av v v .22UF
RA008 A 240 DRAM1_2Q —0.22UF . 22UF v | |
% av Vv Assy = DDR64
R4009 3;“0 DRAM2_ZQ l | Assy = DDR64 ‘Assy = DDR64 ‘Assy = DDR64
Assy = DDR64 Assy = DDR64
| ROt 38R DRAM3_ZQ o Y DDR_1V5 GND
1% T
Assy = DDR64 T T T
* \ 1 1 1 T 1 c10026
| c10031 C10037 C10022 C10041 C10042 C10043 C10044 0.22UF
=—0.220F 2—0.220F —022UF 2—022UF 2—022UF =—02UF  2=0.22UF v
v av av av av I v l 1 1
l l l l |
Ashy.= DDR64 Assy = DDR64 Assy = DDR64
GND
7 A
NOTE 1: DDR_1V5 >
T . ® f I w
Using bit swapping for DATA bus to allow easy pcb routing.
3 bit suapping y peb roucing. | 11— 11— - freescaie
When using data bit swapping the low order bit of each . ' . .
byte must reside at bit 0 of the byte. The remaining 7 data! | | | | | | | g’r:;fg's;;lﬂ_‘m"- ECP: Lalle3 BUBL X
bits can be swapped freely. This restriction is for write i
leveling calibration. L MCIMX6Q-SMART DEVICE PLATFORM
Example DO to DO or DO to D8, and D1-7 can be swapped. Page Tile:
DDR3 MEMORY
When swapping byte lanes on 16-bit memories, remember -
Size | Document Number Rev
;:n:\ove the DQMx, DQSx, and DQSx B signals for that byte Q SOURCE:SCH-27302 PDF-SPF-27362 @
Date: __Sunday, November 14, 2021 [ Sheet 4 of 10

5 I 4 I 3 I 2z I 1




J8004

J5002
—
PCIE_RXM v CLK1_P P /
PCIE_RXP CLK1_N 2 MDI_TRXN3
SATA_RXP 5 MDI_TRXP3
CsI_DOM ; ;; PCIE_TXM SATA_RXN
CsI DoP PCIE_TXP - MDI_TRXN2 ETH TCT
2 ; SATA_TXN . : g; MDI_TRXP2
CSI_D1M CSI_CLKOP SATA TXP
CsID1P ? CSI_CLKOM 2 g MDI_TRXN1 o
2 g USB_OTG_DP <<, s MDI_TRXP1
gsLoau g 22 1 gg :BMFB%E USB_OTG DN < 2 9 MDI_TRXNO USB_OTG_VBUS
CsI_D2P | L —
- 24 23 22 1
USB_HOST DP <> gg MDI_TRXPO
CsI_D3M g 2 2 gg HOMLD1P USB_H1_VBUS USB_HOST DN <KS——————21 o
CsI_D3P | LED_10_100_LED_1000
% 29 Ust 1 PR EN z e a— —
DSI_D1M 3 3 HDMI_DOP USB_OTG_PWR_EN o 5
DSI_D1P 36 5 HDMI_DOM ECSPI2_SS0 <>, 34 33 <{>>12C3_SCL
£ > DM GLKP ECSPI2_SS1 KOr————5¢5] = +——<<>>12C3_SDA
DSI_DOM L% ——— L N
DSI DOP éé 2 39 ;; HDMI_CLKM SD2_CLK ({oy———————32 i L B2B_SD3_CLK GND 1
Y a3 SD2_CMD <K, 2 T <>> B2B_SD3_CMD NVCC SD3
DSI_CLKOM %6 95 HDMI_TX CEC_LINE SD2_DATAO << y73 i3 >>  PWM2_OUT —Nvee EMo
DSI_CLKOP e i7 :gm:ﬁ;?ggg_ggk SD2_DATA1 <) 26 5 nvdc so2 T -
>> |LTX_DDC_ SD2_DATA2 <), {OPECSPI2_MISO B
SPDIF_OUT  <$§arTT—Tx] 50 29 HDMI_HPD SD2_DATA3 K>, 28 i —<§>>>ECSP|2_MOS| VeC 3v3 VSNVS_3v0
AUD5_TXC 1 sD2_CD_B SYECSPI2_SCLK
3 - 1 _CD_| 52 1 |
_ AUD5_TXD <>>12C1_SDA
USB_OTG_ID ——r 0 2 § AUD5_TXFS DISP1_DATA03 << 2 2 55 12C17SCL
0] 25 AUD5_RXD DISP1_DATA02 <), = = <> PWM3_OUT VIN 590
LVDS0_TX0_N S — &1 CCM_CLKO1 DISP1_DATA06 <<>>——50 59 ——<<>>PWM4_OUT T
LVDS0_TX0_P 64 63 DISP1_DATA01 <<, 9 51
5] 5 ——< CCM_CLKO2 GND DISP1_DATA05 <X, 64 63 c
LVDS0_TX1 N 1 = < POR_B DISP1_DATA04 <{3p———————¢=— 5
LVDSO_TX1_P  &———5 N Im— K USB_OTG_OC DISP1_DATA00 <<, &8 &7
72 71 7, UsBHi oC 10089 PWM1_OUT 70 69 Place
LVDSO0_TX2_N = 73 USB_OTG_CHD_B 7 - 1564 near
LVDS0_TX2_P 75 SD2_VSELECT 1uF 7 3 connector
77 With regards the added capacitor on POR B - 76 75 pin
LVDSO_CLK_N éé 79 ;; txggg—gg—ﬁ There were complaints from customers that touching the POR_B 7 77
LVDSO_CLK_P A0 — signal with a probe resets the signal. 80 79
—T Gl:l Also other customers complaining that radiated emissions test makes
the system reset (and still be functional) while adding a capacitor e — e —
on the POR B signal fixes it. o o ~
GND DH40C-80DP-0.4V(51BND So this capacitor is harmelss and should fix the above complaints. GND GND _|o C10086 GND N
J5001 DH40C-80DP-0.4V(51) —™0.1UF
—/ 16V
B2B_SD3_DATA7 <<, v ; D> EIM_WAIT
B2B_SD3_DATA6 <L), = BOOT_MODEO
B2B_SD3_DATA5 <<, > BOOT_MODE1 GND GND
B2B_SD3_DATA4 <, TAMPER
> »PMIC_STBY REQ
FLEXCAN1_TX <& r <>>GPI03_l019
GPIO7 ), >< MX6_ONOFF
PMIC_ON_REQ . ) )
B2B_SD3_DATAS gg I ggEleAzs RSRVDA Make sure in layout there is a close by capacitor to V1P8A and V3P3A Ve av3 .
B2B_SD3_DATA2 <K )p——————5 EIM_D16 RSRVD2 ==
B2B_SD3_DATA1 <>, §§ > ; {>>EIM_BCLK RSRVD3
B2B_SD3_DATA0 <L), 55 5 <>» EIM_D20 RSRVD4 —t
B2B_SD3_RST <K —28 ] Fo——<<PEIM_D23 RSRVD5
SD3_VSELECT 301 29—«» EIM_D29 RSRVD6
] F57—>) UART3_TX DATA
SD4_CLK << 34 33 K UART3_RX_DATA vee 1v8
SD4_CMD < pp—— 36 M35
SD4_DATAO < p»——————75 H—T1—<K SPDIF N
SD4_DATA3 S pp——————— o F3g T <QQEM EB2 U3t Vee 3v3
DISP1_DATA21 <K 2 rE <>>EIM_EB3 Futosensing
WDOG1_B « @4 3 _<§;§DI1_PIN02 Bi-dizectional -
UART2 RX_DATA: = e s DI_PIN15 evel shifter
VAR BBATACS 12 :3 301 Do. 05 UART1_TX_DATA 3P3 82 81 g UART1_RX_DATA_3P3
UART2_CTS_B S i i R1GG4T GND  VCC(B) [§
UARTZ_RTS_BLO»———251 = gion_m_cs VCC(A)  OE [&
DI1_PINO3 A2 A1l
DI1_DISP CLK 3> 24 oSS PIND1 ey R10040
DISP1_DATA18 ¢{oh——————22+ = <>>DISP1_DATA08 —_= 3 Assy=DNP BOOT_MODEO
DISP1_DATA20 <<>>——60 5 <>>DISP1_DATA10 Rssy=DNP Yy BOOT_MODE1
DISP1_DATAQ9 < pp—————¢> T <ppDISP1_DATAT2 Y >>DISP1_DATA04
DISP1_DATA15 64 3 <>>DISP1_DATA22 0 <>>DISP1_DATA03
DISP1_DATA13 K5 e oSS DISPT_DATAT4 UART1_TX_DATA {K— <>»DI1_PiN02
DISP1_DATA16 Kr— 68 Fe7—T—<<QXDISP1_DATA23 UART1_RX_DATA ), <>>DI1_PINO3 A
DISP1_DATA11 < pp———————=5 o< DISPI_DATATS
DISP1_DATA07 <<, {>>DISP1_DATA17
 —
DH40C-70DP-0.4V(51) [Title
= = <Title>
GND GND
ize Document Number ev
B <Doc> <ReyC
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32K_CLKIN

CSI0_DAT8

CSI0_DAT8
CSI0_DAT14
2 R10044
10.0K
R10043
10.0K
=sy=DNP - nvee avs & NVCC_SD1
by DNP GND
oD R10027
XTALOSC_REF_CLK 32K (‘:“F
u
499
R10028 | C10088 C10087
499 0UF=—0.1UF Aspy = WIFI
Assy = WIFI 63V | 16V = =
V10002 oy s = GND  GND
¥ =WIFT 00 00oQo¥Xo0oQ
0@ 002528222
85, 085>5°56006
gt §F &
<< MY
55 5z
UART4_RTS B BT_HCI_RTS RO RF_ANT1
UART4_CTS B BT_HCI_CTS oz 2 RF_ANT1
UART4_RX_DATA BT_HCI TX GND
UART4_TX_DATA BT HCI RX GND
GND GND ™
GND GND v
AUD3_TXD & BT_AUD_IN GPIO_1 e
AUD3_RXD > BT_AUD_OUT GPIO_2
AUD3_TXFS & BT_AUD_FSYNC GPIO_4
60 ] GND GND NP
AUD3_TXC L———————1—61|BT AUD CIK GND NP
52| GND. RESERVED2 [57—X Assy =DNP
X%—g3-| RESERVED3 RESERVEDT [-——X
ND
*—%4 | ReseRrveD onp (53
GND g ANT2
RF_ANT2 (7
GND
=)
= 35 o
5 o 3
o 9o 9
fe2%0 o o
egeeelelel
COOO026202
[ol<lol
= wil
CSI0_VSYNC Aesy = WIT
CSI0_DAT15
CSI0_DAT
CSI0_DAT19
SD1_CMD <<>y—
SD1_CLK & yy—
SD1_DATAD 35—
SD1_DATA1 3S—
SD1_DATAZ ¢ 55—
SD1_DATA3 &
CSI0_DAT18
———— K CSlo_PIXCLK
- ANT1

SD1_DATA2 {{O>——

AUD3_RXD
AUD3_TXC
AUD3_TXD
AUD3_TXFS

CSI0_DAT14
UART4_RTS B
UART4_RX_DATA
UART4_TX_DATA
UART4_CTS B

= NVCC_SD1 NVCC_3V3

CSI0_DAT8
CSI0_DAT14

XTALOSC_REF_CLK_32K )

RF_ANT1

UFL
Assy = WIFI
8003
2
RF_ANT2 |
S12

CSI0_MCLK
CSI0_PIXCLK
CSI0_DATA_EN

UFL
Assy = WIF|_2nd_antenna

e

32K_CLKIN

@,

2" freescale

|icaP Classicalon: ECP. EIUQ: PUBL X
rawing Title:
MCIMX6Q-SMART DEVICE PLATFORM
Fage Tile:
WiFi + BT + FM
Size | Document Number Rev
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veg ava e ava

R7006
Tk

6 phY.
WS

xi0K
R7010
00K
-one
aMi_RXD! oo
Rl R0 MoDE4 > 2U

Ri0047
100K

Ay = 16_PHndy = 16_PHY

R e

PHY PIN PHY CFG Default Default Configuration
Rx00 PHYADDRESSD o PHY Address 010

Rx01 PHIADDRESS! o

Rx02 PHIADDRESS2 o

Rx03 PHYADDRESS3 o

Py Cre0 o1 | hidu o
v cro . 100 HDIFD, an 1000 7D siove
PHY_CFG1 BT | Downspeed, EDPD, and EEE
MDIXMODE | Auto MDIX o1 | Autoni prefer bl
MACESELL | MACnteface o RGMIl RXC/TXC

MACr selo | Saection o 2 ns deloy

Vee_1va wee R

veg e

crorr | cmoor
U L5
o e
1oy PR
e A NEPTIRIR0TCG
Mo 1 osv 03a
i
sy - 10.PHY
urono o
e e e EEH
RGMILTXCLK  D)————3BJrxemx_cik L7002
RoMITX00 2 avooL_svsi—H—— =
SR AooL VS oo | e | croor 200
RGMIZTXD3 01U DI0F 1or Assy = 16_PHY
u o o e
ROMILTXEN D————— 374 X_EN F = Yoy = 16_PHY
RomL_Rxe RXCRX CLKACI_SELD
er T R
Rom o0 g8 o om0 0 ¥0L0 - - o
RGMII_RXD! (——————32 1 Rxp_1/PHYAD_1 MDIO_N 1 TRITP—————& Mol
R — | o 0B S —
MDI_Z. s ETRTREZW MDI
RomLmoy & RX_CTLRX DVICRS OVAMGIE_SELT DL 3N tcn —
s ; i — TR
L STy CFo1 gy
LED_10_100_LED_1000 - LINK_STIPHY_CFG1
Vo oo ] cuK Rk
ENET_REF_CLK25M (- GP_CLK/IRX_ER! MDIX_MODE
ENET_MDC - MDC
ENEBD < fri)
ENET_nINT —22iNT_NicRs
« s vegavs veg_we
ws wo
ener xmo ) L w0 ore
2o LED_orcoumc_ERrpHY_GFG0 » teoscr o 1o pesrzone
v e [
ek e i Le0 o creo L sy cr
. 1003
250020016 PR oo i
o106
=T Aoty 16.pHY
A= 10PHY
&,
Cd
o od f I o
- Treescaie
AP Csteson. s 00, Py x
Crwin The:
MCIMX6Q-SMART DEVICE PLATFORM
P
ETHERNET
= o
B SouRcEscHaTasz PoF SPF 27382 £
T ThgET TS 7w




SD3_DATAQ
SD3_DATA1
SD3_DATA2
SD3_DATA3
SD3_DATA4
SD3_DATAS
SD3_DATA6
SD3_DATA7
SD3_CMD

SD3_CLK

SD3_RST

JTAG

vee 3v3
Reset Key
Not placed short.
Can be used to force NVCC_:
side
V10003 VCe 3v3
SD_DO A3 E6
KL, DDT 4| DATO VCC [F5
K D D; A5 DAT1 VCC g
28 DD B2 | DAT2 Ve Mk ca9 51 NVCC_SD3
D_D4 B3 | DATS vee 100nF 1uF
<< D_D B4_| DAT4 c6
& D6 55| DATS o Adsy= y = eMMC
K DD B6 | DATE Ng
<K, D CHD M5 | DAT7 B3 =
< D CK N il P5
& CLK
e . L L
K5 G5 c52 c54
- T
< RSTn H10 100nF uF
/0 e — Assy= y = eMMC
c =
N
N
P
; CSPI3_CS0 <K-
CSPI3_CLK <&
vooi [-2
eMMC_153 57
Assy = eMMC

$MMC

s mandatory pull down

or can be ¢

is always assembled

vee 3vs 1 has issues wher
u17 ﬁ
L s voc [ ca26
B2 0ad -5 > CSPI3_MOSI uF
c DQ1 &7 K CsPI3_MISO
B3 W#Vpp/DQ2
Ve 3v3 =

F VSS  HOLD#DQ3 [~
Micron L-PBGA-24b05

Assy =PI

R10030 R10031
10.0K
Assy = SPI y = SPI

ectly connected to GND (check spec); this

n being a

§ eMMC 3.3v

2" freescale

MCIMX6Q-SMART DEVICE PLATFORM

Fage Tile:
JTAG, DEBUG

Size
c SOURCE:SCH-27392 PDF:SPF-27392

Document Number Rev

c2
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12€3_SCL O»P——

VCC_3v3

— —<K>>12C3_SDA °
<
GND
& A
C
> fi le
- freescaie
ification; ECP. EIUQ: PUBL X
Drawing Tille:
MCIMX6Q-SMART DEVICE PLATFORM
Fage Tile:
BOOT SELECT
Size | Document Number Rev
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PMIC_ON_REQ >>—I -

PMIC_STBY_REQ <(-

POR_B

DDR_1V5

10000 110000 1.5uH
4
C10000 CT0074 VIN X
=2 =10UF *Lw OUF R10010
6.3V 1ov 16.5K
€10001 €10002
1% A2UF  2=20UF
8 | beoon 63V 63v
— ] pdy-onp Make top layer planes
R10004
o] , row Bk connected to L1514
comp o Switch to 0402 :
o | cro0s % e v 06 and L1515 in a way
= 560pF .
ot sov that will enable
R10007 .
oD (E-Pag) T B patching a board for
3 2 1
en ssj oo by -one current sensing or
10004 =
RT8070 0.01UF
DDR, ARM and SOC
VIN_5V0 1 power.
GND
u10001
g VIN1 BOOT 7
L ctooos | cio008 N2 10007 VDDSOC VDDCORE
=10UF —10UF = 0.1UF
63V 63V 16
2 pGooD 8
> X1 g 110001
PORE ), 4 L2 715 + 0.220H 10008 c10009 C10010 | C10011
EN s 2UF 2 —22UF 2UF R10011 B
| comp 63V 63V | sav 6.3V 147K Previously was 13.5K (RE20201) and now L4.7K (RE20151)
=3 N 1%
4
RT o
4 g2
ss 2
C10013 ©
—0.01UF RT6073 | R10014
63v @ 240

1%

@,

2" freescale

| —-LCAP Classifi
Drawing Tille:

ification; ECP. EFIUO: PUBL X

MCIMX6Q-SMART DEVICE PLATFORM

Fage Tile:
eMMC, SPI NOR FLASH

Size
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