Vybrid Automotive Customer Evaluation Board

Revision Information
Rev| Date Designer Comments
Table of Contents: A | 7 April 2013 G.Ron Closer to reference design: DDR, power, no socket.
Power 1 - Main input and Linear voltage regulators Sheet 2 P ' Design leverage from Rev.D 27419. .
Power 2 - Switch-Mode voltage regulator Sheet 3 Power design leverag§ from .Rev.H 27442 (Vybrid Tower board).
- Bluetooth connector like on . MX6 boards.
Power 3 - MCU Power Connections Sheet 4 SCH change:
GPIO - berid MCU GPIO & Peripheral Connections Sheet 5 . ~New 24 1%/[Hz crystal.
Reset - (incl I2C reset Mux) and Clocks Sheet 6 B | 24 April 2013 G. Ron Fab change.
Boot - Boot mode / RCON Configuration Sheet 7 - L1 TOP: remove GND plane in between USB and USB1 diff pairs.
Debug - JTAG and Cortex Connectors Sheet 8 - Correct Fab note 22 to match netname changes on board.
Comms 1 - CAN, LIN & SCI Interfaces Sheet 9 : gggﬁgz E:E Eg:z g :g ?2(_)2(3) 3r1511é ?0?303365)
Comms 2 - MAC (Ethernet) Sheet 10 ¢ '
Comms 3 - USB Interfaces Sheet 11 Bl 80ct 2014 DK Release to production.
Memory 1 - DDR3 MCU Connections and Memory Sheet 12 ' o Update Marketing Part Number to EVB-VF522R3.
M 2- dSPI Flash heet 1 . . .
MZEZz 3- (Sgll)laCaslr "] sloats thZt li B2| 20 Nov. 2014 N.G. Default jumper settings updated on schematic.
Video - Video ADC (VADC) Inputs (RCA Connectors) Sheet 15
Graphic - DCU Interface Sheet 16
AV - MOST (MLB) Daughtercard Connections Sheet 17
Audio & Peripheral - User Peripherals, Audio Controls and GPIOs Sheet 18 Note: These schematics are provided for reference purposes only. As such, Freescale does
Audio 1 - Line and Microphone Inputs Sheet 19 not make any warranty, implied or otherwise, as to the suitability of circuit design or
Audio 2 - DSP Sheet 20 component selection (type or value) used in these schematics for hardware design
Audio 3 - DACs & Amplifier Outputs Sheet 21 using the Freescale Vybrid family of microprocessors. Customers using any part of
- these schematics as a basis for hardware design, do so at their own risk and Freescale
Audio 4 - RF Tuner Interface Sheet 22 d R .
- oes not assume any liability for such a hardware design.
Audio 5 - I2C, CD, and Bluetooth Headers Sheet 23
Appendix 1 - EVB Block Diagram Sheet 24 This board was designed for maximum flexibility in software development and
Appendix 2 - Audio Routing Diagram Sheet 25 demonstrates multiple functions possible with Vybrid processors.
Although best design practices have been applied, some areas may not be suitable for a
mass-production design.
Notes: System evaluation was not performed over process fluctuations, voltage changes, and
— All components and board processes are to be ROHS compliant. temperature variations.
- All small capacitors are 0402 unless otherwise stated. For an added resource, refer to Vybrid Hardware Development Guide document.
- All zero ohm links are 0603.
- All connectors and headers are denoted Px and are 2.54mm pitch, unless otherwise stated.
- All jumpers are denoted Jx. Vast majority of them are 2-mm pitch. :: Microcontroller Product Group
- Jumper default positions are shown. 2-way jumpers have "source" as pin 1. ;o freesca'e gfg:"yﬂ')i(a%%‘s"gggg’i"e West
— All Switches denoted SWx. [This contains i y to Freescale and shall not be used for engineering design,
procurement or manufacture in whole or in pan without the express written permission of Freescale.
- All Test Points denoted TPx.
ICAP Classification: FCP: FIUO: X PUBI:
— All Test Point Vias denoted TPVx. Designer: Drawing Title:
NG EVB-VF522R3
- User notes given throughtout schematic. Drawn by: Page Title:
- Specific PCB LAYOUT notes detailed in ITALICS. NG. Title and Revision History
— Jumper settings given throughtout schematic. Approved: Size Document Number Rev
Modifications from previous major board revision given throughtout schematic. Ross M. B SCH-28141  PDF: SPF-28141 B2
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)

ut and Linear Voltage Regulators

(1.2v / 1.8V / 3.3V)

Test and reference points

TP52 TP9 TP26 TP10 TP42 TP20

T TP TP

Layout note: GND Test Points, Top Side %

GND
TP51 TP500 TP44 TP43
Label each ? ? ? ?
TP "GND"
GND

Layout note: GND Test Points, Bottom Side

rower supply Input, Polarity Protection, and Filter
Main EVB
P12V power In
Label "12V, 2A"
P12 D500 SH511
1 12V-IN _ A kF C 12V-POL-PROT
% B340A SH0805_40
C558 Layout note: c73
CONN PWR 1 0.1UF Covide copber ol+ 1000uF
2.1lmm Barrel (gg“ 112 q ppl DNP
Connector V) or goo cooling. (25V RADIAL)
GND GND
- R548
1.2V Linear Regulator (150mA Max) v SR A 1V2 LR PWRGD
_SRO % s

(backup supply for analog circuits)

560
(0603 5%)

LED_GREEN
(0603 35mcd)
§ Label
VCC_1V2_LR  VCC_1V2_AFE "1.2vL"
TP21 A_1V2_LR_PWRGD_CAT
3v3 SR U511 DNP DNP
Q LP20B3AIME-1.2
1
REZT 0Kk A V2 IR EN 37 VIN 5 " R546, 1.5k A 1V2 LR PWRGD_§ Q500
DNP ° 4_| ON/OFF - vouT ° MMBT3904LT1G
o ESR
GND C550 «
| o8t J6 10UF
2-10UF DNP 2 (0805 16V) GND
(0805 16V) DNP
DNP A_3V3 SR ESR
\
GND
R511

1.8V Linear Regulator (350mA Max)

(for Audio circuits)

3V3_SRO—% A_1V8 LR_PWRGD

3.3V Linear Regulator (500mA Max)

nA M VCC_3V3 MCU
(backup supply for analog circuits)

VCC_3V3_AN

Default:

5V0_SR Us{3
3
IN  TAB_VOUT
VouT
C637
10UF 1 10UF
(0805 16V) GND DNP
DNP LM1117MPX-3.3/NOPB
DNP
GND Layout note: GND GND

provide copper
for good cooling.

560
(0603 5%) LED_GREEN
(0603 35mcd)
¥ Label
TP7 "1, 8VL" L
DNP
3V3_SR l—l__l 1V8_LR A_1V8_LR_PWRGD_CAT
U1
3 4 i T R2, 15K A 1V8 LR PWRGD G 1 Qi
IN' TAB_VOUT 75 ° MMBT3904LT1G
€540 vout c7 o -
10UF 10UF 5 :f le
(0805 16V) © R522 (0805 16V) ~
\ Rez A - [freesca
ADJ 0603_CC
LM1117MPX-ADJ 3 GND
GND  Layout note: < > Modifications from Rev.D 27419: L A
provide copper o circuitry simplified. g:r::;irz‘:;a_?;;g:canon. FCP: FIUO: X PUBL__
for good cooling. « © R523 (wrong-polarity protection)
g g z 100 1% connection changed. EVB-VF522R3
< 1.2V Linear Regulator circuitry Page Title:
added and DNP-ed. Main input and Linear voltage regulators (1.2V / 1.8V / 3.3V)
tion for /J2_AFE rail added. 5 5 TNoT5S =
:on ’ re fr ize ocument Number ev
GND tion rs from FEL to B SCH-28141  PDF: SPF-28141 B2
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5 4 3 2

-Mode Voltage Regulator (5v, 3.3V, 1.5V)
Part must be 'Option E' per

Layout note: provide Selector output voltage guide.
copper for good cooling. SM_BIAS
P12V Q4 FDS6680
o (2.2uF min.) .
5 4 c85 DD3 uz
2.2UF BAV99 9
cere _.]_ (0402 6.3v) BIAS
SM_BIAS
01 d SRS 31 aND Pyt - =
25V) . GND o GND $ 2 R51
7 2 SM_BST1 6 10 C92
BST1 (0603 5%) 0.1UF
Y C627 7 10 PMIC_PV (0402 16V)
(1.5A Outpur)  TP40 GND 8 1 0aUF == PRV VSuP PV 84
DNP. L500 (0603 C628 1UF
5V0_SR 2.2UH {30V 11.6A 508) SM_DH1 25v) WUF2—= 5 (0603 25V)
o _ R48 (0603 25V) DH1
1 A~ 2 SM_LX1 4 18 GND GND
h Coop®r Bussmann Lx1 PV3 5V0_SR
0.022 HC7-2R2-R Qs FDS6680 SM_DL1 21 o C87 C643 TP41
(13x13 133) 10UF 0.1UF DNP 1A Output
RC2512 s . 29 (0805 16V) ( put) VCC_1V5
GND GND GND
Cc75 | c78 | cso | C79 C639 GND 19 1V5 LX3 SR 1~ 2
TATUF S—4TUF = —47UF = —47UF =%=0.1UF ca2 6 s SM_SC1 12 L3 2 2.20H
azi0 [ az0 [ 2o [ azio 10uF=2= cst Murata 46222C  RS3
16V) 16V) 16V) 16V) (1210 5V0 SR 13 (7.5x7.5 5R) 8.45K
200 , . 2 _SRO———9 oUT1 20
SM_BIAS 11 PGND3 €640 | ces | css
) FBI GND 0.4UF =
SM_COMP1 1V5_OUT3_SR 1210 1210
L& 1 = 301 compt ours (8 — o (16v) o (16v)
GND (30V_11.6A S08) SM_RST1_B 28 | —
Layout note: RESETT 23 5V0_SR R54 10K
Vv i SMRST2 B 24 PV2 ﬁo B
GMup Provide copper — | RESET2 C91 C642 \
for good cooling. SM.RST3 B 17 | ——____ 10UF 0.1UF GND TP45 GND
Rs5 100K SM_EN1 o aND Y GND [ (32 output)
P12Vo (0 O EN1 0O 3v3_sR
SM_RST3 B R570 10K SM_EN2 14 22 3V8IX2 SR 1~~~ 2 .
R64 MO0 5 EN2 Lx2 13 " A
22K SM_RST1_B R575 10K SM_EN3 15 21 VISHAY INTERTECHNOLOGY
(0603 5%) NM03 5 . EN3 PGND2 IHLP2525CZERTROMO1 &, R59
R63 10K M_ERR_B 31 | —— (6.5x6.5 11A) 12.0K
_ 3V3_SRO 'MB 55T ERR
< R62 10K SM_SSEN 27 our2 Co4 Ce4
2 SSEN 3V3_OUT2_SR T—47UF 2=0.1UF
Is) CSEL1 o (1210
ol SYNC i 16V)
3 | MAXTGI93AGJANVY+ 2 R60
S GND ® 3.9K
5V0_SR 5V0_SR 5V0_SR 7 SM_BIAS R576 o
DNP  °
C96 C93 \
1500pF 2—=120PF GND GND
R573 R569 R577 (0402 50V) (0402 50V) GND
1.5K 1.5K 1.5K
¢ (0603 5%) ¢ (0603 5%) ¢ (0603 5%)
GND
SM_RST2 B RST2 is 3V3 PWRGD
SM_RST3 B RST1 is 5V PWRGD and it turns on 1V5
SM_RST1_B 1V5 PWRGD turns on 3V3
< < <
DS5 DS4 W Ds6
e LED_GREEN e LED_GREEN ¢ LED_GREEN -,
™ Label ™ Label |¥ Label - “ freescale"
O "3 . 3vVs" O "1.5vVs" O n"gys" -
Y
GND GND GND
ICAP Classification: FCP:___ FIUO: X PUBL:___
Drawing Title:
Page Title:
Switch-Mode Voltage Regulator
Note: Modifications from Rev.D 27419: 5 5 Nombe 9 9
_ re—desi i—out r - r instec ize ocument Number
full ,? design (multi ou:put regulator instead B SCH28141  PDF: SPF-28141
of multiple single-output ones).
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J Power Connections

|

y
A

VCC_1V5 SH15 U58

SH0805_40

VCC_1V5 SDRAM E4
02 | SoRANG voD1ns 2
+— 1

P 1 F2{ SoRANG VDD1PS 3
te e e oV oV ?—2 | SDRAMC_VDD1P5 4
o —£7| SDRAMC_VDD1P5 5
?— o | SDRAMC_VDD1P5 6
D17 | SDRAMC_VDD1P5 7
L———""{ SDRAMC_VDD1P5 8

GND

VCC_2V5_SDRAM J5

6| SDRANIC_VDD2P5 1
ﬁ SDRAMC_VDD2P5 2

SDRAMC_VDD2P5_3

©590

c572

C597

Ce01 VCC_2V5 SDRAM

16V 16V C573
4.7uF

10V

GND DECAP_V25_LDO_OUT

Veo_1v2 GND

C589
—0.22uF
v

VDD pin, better to place one $—p10| VDD10
de under

av3 SR 1 P14 | VDD22

VCC_tv1

Diode DD2 guarantees 3.3V power
is uninterrupted when J9 open

o

B e
MTMM-102-07-G-5-236
pefault: 12 [ 9

0562 vi2
—0.22uF
16V

DECAP_V11_LDO_OUT

vce avs Moy TP22

VDD33_1
N vop3a 2
¢ c1a ] VDD33 3
—G15 | VDD33 4
VDD33 5
VDD33 6
VDD33 7
VDD33 8
Cig | VDD33 9
Fig| VOD33 10
Wis | VDD33 11

VDD33_12

C555

G604 C587 C574 C559

GND

lose to
he opposite

Js 1X3 .
MTMM-103-07-G-§-236 by

VCG_3V3_MCU
Default: 1-2
¢—————— = VDD33_LDOIN
C569
0.22uF
16V

VBATD

owered)
powered)

Vybrid_VBAT

R542 118K

- Ja X3
BT500+ MTMM-103-07-G-S-236
BK-883

C60

vss77

LA V141 vear vss ket L

VCG_1V5

VCC_3V3_MCU 5V0_SR

Compatible with ' 16V
user-supplied
2016/2025/2032
coin cells.

From USB Peripheral Connector
< USB0_VBUS_DETECT 5,11

VCC_3V3 MCU

GND
GND W11 __ Peripheral USB Port \Vybrid VBUS PERIPHERAL

USBO_VBUS
[ PS | vooReG

0.22
Vybrid VBUS HOST
Tev usat_veus 12 = ‘
| PBSS4021NT C566
VGG, 3V3 MCULDO
1 BCTAL GND GND T2 orm ! “362\qu

Diodes are not
automotive. Use
any regular diode
with min. 0.5A and
fitting footprint. VCC_1V2_AFE C556
For application without 1.5V rail, Q 220F
i.e. without DDR. install diodes ¢+———T5 vopr2 AFE v
and move 0-Ohm resisitor from o570 o571
posistion A to B a47uF =2 —0.22uF
Vi
Tov 1ev a5 VDDAS3_ADC
VSS12_AFE

Host USB Port

[l From USB Host Connector
DN?,ND 1loot2 {USB1_VBUS_DETECT 5,11
€554
3865 co

€553 16V

J7 X2
MTMM-102-07-G-S-236

Nal
VCC_1v2 uss pcap (Y19
= o

OUF
0805_CC GND GND
16V

VCC_3V3 AN

FB502

L R 2

120 OHM
FB503

GND GND
VCC_3V3_AD(

FB501
GND 120 OHM w1
A VCC_3V3 AFE VREFH_ADG

. = V3 | \oDA3s_AFE

VCC_3V3 AN

VREF_3V3

C568

T20MM  Best performance when x_ADC
rails powered from dedicated

linear voltage regulators.

C557

VCG_1V2_LR VREFL_ADG

V:

=

10UF
0805_CC
VCG_1v2_AFE 16V

VSSA33_AFE

Most critical for VREFH_ADC;
without power filtering, actual ADC

Resistor "Storage” for Power resolution might be degraded.

Rail Current Measurements
(if required, cut "Shorts" of interest
to measure power

EVBG US | VADC_ AFE BANDGAP VssA33 ADC -2

and install resistors
currents)

Best performance when x_AFE
rails powered from dedicated 16V
linear voltage regulators.

9
Vee_tvz Vio | USBI_GND

rails' USBO_GND

SVF522R3K1CMK4

Default:
Populated

FCP; FIVO: X PUBL.
Drawing Tt
EVB-VF522R3
Page Title:
a1 MCU Power Connections
from Tower module. Sze | Document Number Fov
Cc SCH-28141  PDF: SPF-28141 B2
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GPIO & Peripheral Connections

18 ADCOSE[8.9] << UsA SVF522R3K1CMK4
1
18 ADCISE[B.9] <& :ggggég va ADCOSE8 PTB23/SAI0_TX_BCLK/SCI1_TX/RCON18 ﬁ‘g
ADG1SER W5 ADCOSES o0 PTB24/SAI0_RX_BCLK/SCI1_RX/RCON19/NE WE [~g17
ADGISED Y3 ADC1SES PTB25/SAI0_RX_DATA/SCI1_RTS/RCON20/NF_CEQ [~a17
15 VADCSE[0.3] << ADC1SE9 . PTB26/SAI0_TX_DATA/SCI1_CTS/RCON21/NF CET [g
VADCSEQ Vybrid 364 BGA TB27/SAI0_RX_SYNC/RCON22INF_RE [Ate
VADCSEQ X 1of4 GPIO Pi N PTB28/SAID_TX_SYNC/ RCONZS Bie
VADCSE!  yigeo anc Package 1o PIO Pins PTC26/SAI1_TX_BCLK/DSPI0_PCS5/RCON24/NF_RB [E1g
VADCSE2 : PTC27/SAI_RX_BCLK/IDSPI0_PCS4/RCON25/NF / Ae E15
18 DACO[0..1] & VADCSE3 PTC28/SAl1_RX_DATADSPI0_PCS3/RCON26/NF_CLE [Grg
DACOD Ut PTC29/SAN_TX DATAIDSPI0_PCS2/RCON27 [Tg
DACOT Uz| DACOD PTC30/SAl1_RX_SYNC/DSPI1_PCS2/RCON2B/ADCOSES [y 5
7131820 FTMOCH[0..7] <<ﬁ DACO1 PTC31/SAl1_TX_SYNC/RCON29/ADC1SES
\—FLuactio 15| PTBOFTMOCHO/ADCOSE2 TRACECTUSA RX_BCLK PTDS/QSPI0_A_DATAO/DSPI_PCSO
Dot V7| PTBI/FTMOCH1/ADCOSE3/RCON30/SAI2_RX_DATA PTD4/QSPI0_A_DATA1/DSPI1_PCS1/SPDIF_SRCLK [y16 —QSPIT A DAT
\ ETMo W~ | PTB2FTMOCH2/ADC1SE2/RCON1/SAI2_RX_SYNG PTD3/QSPI0_A_DATA2/SCI2_CTS/DSPI1_PCS2/SPDIF_PLOCK [~1g—QSPI0- A DATAT
\ MO ¥7| PTB3/FTMOCH3/ADC1SE/EXTRIG FlexTiner PTD2/QSPI0_A_DATA3/SCI2_RTS/DSPI_PCS3/SPDIF_OUTT [~y
T PTB4/FTMOCH4/SCI1_TX/ADCOSE4 o PTD1/QSPI0_A CS0/SCI2_RX/SPDIF_IN1 (—yq
N\ e PTBS/FTMOCHS/SCI1 RX/ADC1SE4 PTDO/QSPIO_A_SCKISCI2_TX/SPDIF_EXTCLK [~
18 FTMICH[0.1] <& \ FTMO D13 | PTBE/FTMOCHE/SCI1_RTS/SCI2 TX PTD6/QSPIO_A_DQS/DSPI1_SIN
EIMIGHD e BT CHORTV D, Prin fuedsE PTD12/QSPI0_B_DATAO/DSPI3_SOUT T RBATA
MI1CH1 J19 S
6,9,10,14,17,18.23 FB_AD[16..31] <<ﬁ PTBY/FTMICH1/FTM1_QD_PHB PTDII/OSPIO B DATN /DSPI3_SIN
FB_AD16 0/QSPI0_B_DATA2/DSPI3_PCS0
B AT 220 PTDI6INF_IOO/ESAI HCKT 1/0 PTDY/QSPI0_B_ OATASDSH POSTISAN TX_SYNC
B ADTE—E;g | PTD17/NF_IOV/ESAHCKR TDB/QSPI0_B_CSO/DSPH_SCK
—FBADTT —F16 | PTDI8/NF_IO2ESAI FSRIFTM2 QD_PHB PTD7/QSPI0_B_SCK/DSPI1_SOUT
B ADZ—Fq7 | PTD19/NF_IO3/ESA SCKRIFTM2 QD_PHA PTD13/QSPI0_B_DQS/DSPI3_SCK
B ADZT—F1g | PTD20NF_IO4/ENETO 1588 TMR3/SDHCO_DAT7/SCI2 CTS 4
B ADZ—Fpa| PTO21/NF IOS/ENETO 1588 TMR2/SDHCO DATBISCI2 RTS PTC17/RMI1_TXEN/SCIS CTS/SA2_TX SYNG/USBI_SOF PULSE/ADGISE? |
B AD7T—Gao | PTD22/NF_IO8/FTM2CH1/ENETO_1588_TMR1/SDHCO_DATS/SCI2_RX TCi6/RMII1_TXDO/ESAI SDI1/SCI5_RTS/SAI2_RX_SYNC/ADC1SES p;
B ADZ—G19 | PTD23/NF_IO7/FTM2CHO/ENETO_1588_TMRO/SDHCO_DAT4/SCI2_TX PTC15/RMIA_TXD1/ESAI_SDIO/SCI5_RX/SAI2_TX_DATA/ADCOSE7
FEADZS PTD24/NF_IO8/FTM3CH7 PTC14/RMIli_RXER/ESAI_SDO3/SCI5_TX/SAI2_RX_DATA/ADCOSEG
FE-ADZ PTD25/NF_I09/FTM3CHE TC13/RMII1_RXDO/ESAI_SDOZ/SAI2_RX_BCLK
FEAD: PTD26/NF_I010/FTMBCHS/SDHC1_WP PTC12/RMIl_RXD1/ESAI SDO1/SAI2_TX_BCLK
TE-ADZS PTD27/NF_I011/FTM3CH4/DSPI2_SCK PTC11/RMIIf_CRS_DV/ESAI SDOO 15
FE-ADZS PTD28/NF_I012/FTM3CH3/DSPl2_SOUT PTC10/RMIl1_MDIO/ESAI FST |13
B ADIT 20 | PTD29/NF_IO13/FTMICH2IDSPI2_SIN Ethernet PTCY/RMII_MDG/ESAI_SCKT
B ADIT—Jso | PTD30NF_IO14/FTM3CH1/DSPI2_PCSO N4
"5 PTD31/NF_IO15/FTM3CHO/DSPI2_PCS1 PTC8/RMII0_TXEN/DSPI1_SCK
K4 PTG7/RMIO_TXDO/DSPIT_SOUT/ESAI SDIT [Ne
TPVI2 817 JTCLK Ko | PTABITCLK/SWCLK ‘C6/RMII0_TXD1/DSPI1_SIN/ESAI_SDI0 [
8 JTDI 1| PTASTDURMIL CLKOUT/RMIl CLKIN'WDOG ] PTC5/RMI0_RXER/SCI1_CTS/DSPI1_PCSO/ESAI_SDO3 [{7
g:; ﬂhD’g L7 PTA10/JTDO/EXT_AUDIO_MCLK/ENET_TS_CLKIN é PTC4/RMIIO_RXDO/SCI1_RTS/DSPI1_PCS1/ESAI_SDO2
) PTA11ATMS/SWDIO PTC3/RMil0_RXD1/SCl1_RX/ES/
s © PTC2/RMI0_CRS_DV/SCI1_TX/ESAL SDOO/RCON20
USBUVBUSEN V5| PTA12TRAGECK/EXT_AUDIO_MCLK PTC1/RMII0_MDIO/FTM{CH1/DSPI0_PCS2/ESAI_FST/RCON19
11 USBO_VBUS EN USETVEUS OC Yo | PTA16TRAGEDO/USBO0_VBUS_EN/ADG1SEO/SAI2_TX_BCLK PTCO/RMIO_MDC/FTM1CHO/DSPI0_PCS3/ESAI SCKT/RCON18
11 USBOVBUS OC ENET CARD DET & Ve | PTA17/TRACED1/USB0_VBUS_OC/ADC1SE1/USBO_SOF_PULSE
10 ENET_CARD_DET B TSP — U6 | PTA18/TRACED2/ADCOSEO/FTM1_QD_PHA/SAI2 TX_DATA PTB22/DSPI0_SCK
13 QSPI1_SCK T B’ PTA19/TRACED3/ADCOSE1/FTM1_QD_PHB/SAI2_TX_SYNC PTB21/DSPI0_SOUT
16 RESET B T RXBOK ol PTA20/TRACED4/SCI3_T. g /DSPI0_SIN
28 SAI2_RX_BCLK > RYX_DAT/ E PTA21 /TRACEDS/SAI2_RX | BCLKSCI3 RX a PTB19/DSPI0_PCS0
23 SAl2_RX_DATA T AX_SYN 17| PTA22/TRACEDE/SAIZ_RX_D; 3 PTB18/DSPI0_PCS1/EXT_AUDIO_MCLK
23 SAl2_RX_SYNC DFCTCIR R16 | PTA23TRACED7/SAI2_RX SVNC
11,1423 SDHC1_CLK DRCTCMD Ri7| PTA24/TRACED8/USBT_VBUS_EN/SDHC1_CLKAWDOG PTB17/CAN1_TX/I2C1_SDA
11,1423 SDHC1_CMD DHCT DATAD PTA25/TRACED9/USB1_VBUS_OC/SDHC1_CMD PTB16/CAN1_RX/12C1_SCL
14,23 SDHC1_DATAO DHCT DATAT R20 | PTA26/TRACED10/SAI3_TX_BCLK/SDHC1_DATO
14,23 SDHC1_DATA1 DRCT DAT) P20 | PTA27/TRACED11/SAI3_RX_BCLK/SDHC1_DAT1 PTB15/CANO_TX/I2C0_SDA
14,23 SDHC1 DATA2 5 Pis | PTA28/TRACED12/SAI3_RX_DATA/ENET1_1588_TMRO/SCI4_TX/SDHC1_DAT2 PTB14/CANO_RX/I2C0_SCL
1423 SDHC1 DATA3 LB 1203 SCL 633 17| PTA29/TRACED13/SAI3 TX_DATA/ENET1 1588 TMR1/SCl4_RX/SDHC1_DAT3
10,1723 MLB_12C3_SCL 15| PTASOTRACED14/SAI3_RX_SYNG/ENET1_1588_TMR2/SCH4_RTS/SCI3 TX PTB13/SCI0_ CTS/DSPIO PCS4TRACECTL
10,17,23  MLB_I2C3_SDA PTA31/TRACED15/SAI3_TX_SYNC/ENET1_1588_TMR3/SCl4_CTS/SCI3_RX 12/SCI0_f RTS’DSP\D PCS5
1/SClo_RX/CKO2
1022 VIUPIX CLK <& VIS oraz PTB10/SCI0_TX/CKO1 sENETjs,CLK\N
NS
10 RMILCLKOUT <K PTAG/RMII_CLKOUT/RMII_CLKIN USB1_VBUS DETECT
USB1_DM
13 =
6 MCU-EXTAL
H Mo éé Wi | EXTAL Clock, Reset & Control use1_bP
viz USBO_VBUS_DETECT
6 MCU-EXTAL32 ez ExTAL32 USBO_DI
6 MCU-XTAL32 XTAL32 USB0_DP
I wggg gz éé v\\m LVDSOP EXT_TAMPERO
LVDSON EXT_TAMPER1
EXT_TAMPER2/EXT_ WMO_TAMPER IN
6 MCU-RSTx & TAMPER OUT

All zero-ohm
resistors

03_cc

06!

RESET/RESET_OUT
Ext_POR

TEST

EXT_TAMPERS/EXT_WMO_-
EXT_TAMPER4/EXT_WM1_TAMPER_IN
EXT_TAMPERS/EXT_WM1_TAMPER_OUT

SAI0_TX_BCLK
SAI0_RX_BCLK

SAI_TX_SYNC

QSPI0_A_DATA(D..3] 13
13

QSPI0_A_CS0
QSPI0_A_SCK
QSPIo,

13
13,18

QSPI0_B_DATA(D..3] 13

QSPIo_B_CSO
QSPI0_B_SCK
QSPI0_B_DQS

RMII_TXEN
RMII_TXDO
RMIN_TXD1
RMII_RXER
RMII1_RXDO
RMII_RXD1
RMII1_CRS_DV
RMII1_MDIO
RMII_MDC

RMI0_TXEN
RMII0_TXDO
RMI0_TXD1
RMII0_RXER
RMII0_RXDO
RMII0_RXD1
RMII0_CRS_DV
RMIl0_MDIO
RMII0_MDC

DSPI0_SCK
DSPI0_SOUT
DSPI0_SIN
DSPI0_PCS0
DSPI0_PCS1

CAN1_TX
CAN1_RX

CANO_TX
CANO_RX

SCI0_CTS
SCI0_RTS
SCI0_RX
SCI0_TX

20
19,2022
19,2022

7,20
7,19,20.21

616,22
616,22

9
9

23
23

23

23

USB1_VBUS_DETECT an
11

USB1_DN
USB1_DP

11

USBO_VBUS_DETECT an
USBO_DN 11

USB0_DP

1

-
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5 4 3 2

incl. I2C Reset Mux) and Clocks
Crystals C45  12PF
ry 5 MCU-EXTAL32 (- 5 It
~ l
2 R26 Y4
1.0M 32.768KHZ
MCU Reset DNP
| Cd6 | 12PF
5 MCU-XTAL32 - 5 3t
3V%78R GED
R19 560
<l bs2 R25 1.0M
& R17 RED AN >>MCU-EXTAL 5
0K (0603 54mcd) Y3
(0603 5%) ~ 4 1
N
u4 SH12 o |:|
Label 41 vee RST |2 e : DPMCU-RSTX 5 3 |_| 2
"b@l n
8 JTAG-RSTx L RST ' 3, 1 Label —
e MR vss "MCU RST" Default: A A
S R640
o I
STM6315RDW 13F MCU-XTAL R621 2.2M
5 MCU-XTAL <
Sw7 0 C66 GND C63
B3WN-6002 C19 c18 ¥ R8 {2.3V Threshold} = —12PF 2—12PF
0.1UF 0.1UF == 10K {210 ms delay} B CC0402_25
_[ (0402 16v) (0402 16V) (0603 5%)  {Open Drain}
DNP DNP DNP
v GND
GND GND GND GND GND 18PF  C65 3V3_SR
Y2
0SC. oo 4
out  ENDIS ¢ cas
2 0.1UF
12C RESET Control oo S
3V3_SR (cgo9 18pF S0PPM 24 MHz
0.1UF KC2520B24.0000C10E00
GV%_SR GND
(0402 16V)
I2C ADDRESS = 0x30 © GND oVp
R572 ¥ 9 R571 ALl "Shorts" 0805. ;
5.1K 5.1K ___gSH16 3 >
(0603 (0603 1 2SH17 47| ADO 6
1%) 1%) $ 1 Hi8 57| AD1 1/00_0D [ (1.5K pull-Down on DSP sheet)
oo = AD2 701 DSP_RST_B(IO1) 20 1ok pullod v heet
(12C1_SCL) 1 1/02 TUNER_RST_B(102) 22 EIZSK ﬁﬁufdizﬁ o Mfgeihieff !
5,16,22 CANT_RX scL 103 B on T (15K pull-downon QUADSPT sheet)
5,16,22 CANT_TX (12C1_SDA) 2 1/04 BT RST B(05) 2 (1.5% pull-down on board)
SDA :;82 D RST B(I0) P (1.5K pull-down on sheet with CD Connector)
07 |EC:RST:B(|O7) 23 (1.5K pull-down I2C_RST(IO0) )
5,18 FB_AD26 ) 154 RESET
) ¥ Q RESET
E
Sets Expander ©
I/0s as inputs R56 AX7310
(outputs Hi-7). 1.5K |
Critical for 0
RCON operation. (0603 1%)
-
GND GND 5 e
~
Z “freescale
ICAP Classification: FCP:___ FIUO: X PUBL:___
Note: Modifications from Rev.D 27419: Drawing Title:
- reset circuit copied from i.MX6 design + simplified, EVB-VF522R3
- R640 (2.2M resistor) added as per Erratum e5880. Page THe:
- I2C RESET Control IO0 disconnected. : .
— I2C RESET Control IO7 re-assigned to 3.3V I2C Daughtercard. Reset-(mcl 12C reset Mux)and Clocks
Size Document Number
B SCH-28141  PDF: SPF-28141
Date: Thursday, November 20, 2014 [ Sheet 6 of 25
5 | 4 | 3 | 2 1




5 4 3 2

de / RCON Configuration Bt Mo Salactiar .
3
Re6 9 P R65
10K jox Label
"MOD [0] "
310| Label "1"
BOOTMOD[1:0] | Boot Description L J4 8 2 (B0OmMOD(0]) © %\ DCUO_VSYNC 16
00 Boot from Fuses 1 Label "O"
faul 01 Serial Download 3=
Default Label "1"
I 10 From RCON Sw. I &
Default J15 2 (BOOTMOD[1]) >>  DCUO_HSYNC 16
12345678 12345678 12345678 (12345678 H Reserved i wgw
RCON Confi Label "0
ontig 3V3 SR
o Rs8 rs; Label
10K 10k "MOD[1]"
Layout note:
2| S place J14 and
@ @ ® 2 J15 side by side.
115 115 5 1|5 GND
= 2 = 2
2 2] 2] 2]
All 0603_cC,
wo|~|ow|<+ SW1T ol folo|<|maf| SWI0 o |ofwl«|mla|—| SW9 o~ <t [eo| e[| SW8 can be removed
if not needed Factory J12 Ra2
ANS03 10K use only HDRiXi 100
= 2 Lo RO184 DCUO_R2 16 o - (PTE1E) > DSPlo_PCS1 5,19,20,21
GAAN = 2R DCUO_R3 16
NN o] R6T45 - DCUO_R4 16 DNP (0603 1%)
NN R o Ro13, : DCU0_R5 16
A o] Ro1Z, - DCUO_R6 16 J1 Rao
AN 5 ST DCU0_R7 16 HDR_1X1 100
10 | AN RCO 6095 - bouo. G2 I 1 (PTB19)
RCO % : DCU0_G3 16 o o 3> DSPI0_PCSO 5,20
DNP (0603 1%)
RN502 10K
s g cO Rggs. . DCU0_G4 16
AN I g o - DCUO_G5 16
SE. OO P06, - DCU0_G6 16
SAE 0 ggi. - DCU0_G7 16
AN Q o - DCU0_B2 16
SAA CO 603, - DCU0_B3 16
10 | PNV O 023 - DCUO_B4 16
co 601 : DCUO_B5 16
RNS01 10K
5 g ON16 : R600. : DCUO_B6 16
b~ ON17 q§99. : DCUO_B7 16
b AN ON18 EA - RMII0_MDC 5,10
SN 0 29 q;“ o : RMII0_MDIO 5,10
b AN IR - RMII0_CRS_DV 5,10
AN 9] —Eo%% - SAI0_TX_DATA 5,23
AR RCON22 | Rb594: - SAI0_RX_SYNC 5,18
10 RCON23 R593 - SAIO_TX_SYNC 523
RN500 10K
5 g co g;} _259&. AN SAI_TX_BCLK 5,20
S 9 —;591' - SAI_RX_BCLK 5,19
NN ON2e 1 Fs00; - SAI1_RX_DATA 519
s oz _qggg, - SANH_TX_DATA 5,16
AN N - SAIH_RX_SYNG 5,19 ‘.
AN = — 2o ls, - SAH_TX_SYNC 516 e~ =
10 | IS e A - FTMOCHT 5,13 - freesca‘e
co " : FTMOCH2 513
\Y
GND ICAP Classification: FCP:___ FIUO: X PUBL___
Drawing Title:
EVB-VF522R3
Page Title:
Boot mode / RCON configuration
Size Document Number Rev
B SCH-28141  PDF: SPF-28141

Date: Thursday, November 20, 2014 [ Sheet 7 of 25
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S e e - T |

y d Cortex Connectors
ARM Standard (legacy) JTAG (20-pin)
3V3_SR
Q
D|
R558| R555 RS53 1 R550 | & 515615 R44 JTAG
10K 10K 10K 10K &
DNP> DNP> DNP (0603 1%) 0 20-pin Connactor
DNP s
P15 (vee - optional 0012 (optional)
TPVZ (vee) JTAG Unit Power) OO |4 Gho
3V3 SR P11 1 |[Z ]| 2 3V3 SR P11 2 Oo|& Guo
? nTRST-JTAG (nTRST) 3 4 (GND) ools cno
s m o ] s
5,17 JTMS —
517 JTCLK JTCLK TCLK) GND) oo 12 GND
! RTCK-JTAG _(RTCK) 2 GND) o o | 14 cho
JTDO TD0) 4 GND)
5'157 JJ':AD(QRSTX >< JTAG-RSTx _(nSRST) 6 GND) o o |1 cND
(NC) (GND) 0o o | 8 Guo
R556 R557 (NC 9 0 (GND) O o | 20 GND
10K Y ¥ 10K
DNP;
HDR2X10 From
www.keil.com/
coresight/
v connectors.asp cl
GND
e
ARM Cortex (10-pin)
B
Layout note: pin 7 of P16
must be physically removed
used as polarization key.
3V3_SR
12
¥ R32 A/ ele} o o SWDIO / TMS
100 (0603 1%) GND o o| swbcik/Tck
P16 k L
33 SR P101 wee) 1[5 2 (1Ms) MS GND s ol SWO/TDO
(GND) 3 4 TCLK) CLK KEY ° NC/TDI
0 519976 o DO
T 719 T57) o] GNDDetect o o nRESET
o
9 Lo 10 nSRST) AG-RSTx
9 10 Cre
FTSH-105-01-L-DV >
GND TPV1s From Z “freescale”
www.keil.com/
coresight/
. ) connectors.asp
Pin 9 (GNDDetect) may be optionally used ) ] A
by target system to detect debugger is present. ICAP Classification: FCP:___ FIUO: X PUBL:___
Drawing Title:
Page Title:
JTAG and Cortex Connectors
Note: Modifications from Rev.D 27419: Size Document Number Rev
- ARM ETM connector removed. B SCH-28141  PDF: SPF-28141 B2
Date: Thursday, November 20, 2014 [ Sheet 8 of 25
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5

N, and SCI Interfaces

5 CANO_TX
5 CANO_RX
5 FB_AD23

Layout note:
place Jl6 and

J17 side by side.

5 FB_AD22

CANx Physical Interface 3V3 SR 5V0_SR
P12v
VCC - Supply voltage from 4.5V to 5.5V
(with undervoltage detection kicking in C635 C634 P24
between 3.5V and 4.5V. 01UF 04UF 1 Default:
(0402 (0402 2 Removed
VI/O - Determines the signal level on 16V) 16V)
MCU TX and RX pims and can range
from 2.8V to 5.5V. GND HDR_1X2
GND CAN-CANH
S - Enables Silent mode (Listen Only) @) Us i
when High.
— o 9 u
> (CANA-TX) 1 ™o > (>) CANH 2
TPV32 o CAN-S 8y g ‘e
(CANA-RX) 4 6 Y'; HDR_1X4
& RXD 2 CANL GND
°© Default:
?TKQ 2 o TJA1051T/3 Removed
(0603 1%)
HDR_1X2
CAN-CANL
GND GND
LINx Physical Interface
V3 SR Master Mode
o Pull-Up Default:
Enables LIN Transceiver and 3 R79 Removed
sets VIH/VOH for 3.3V. U BAV99 P25
Default: 1
(RXD_0) LIN-RX Populated HDR_1X2 212
(LIN-EN) RXD INH l LIN-VSUP 519
EN VSUP ¢ OIN-LIN_° a9
R WAKE LIN O
(TXD_0) LIN-TX_ [ 5
TXD GND V  CONPLUG 4
MC33661PEF ce32 GND
GND 33661 —2—0.1UF
o’ LIN Molex
Connector
Label "LIN"
J16 3 LIN-TX GND
>: (SCI2_TX) 2
Default: 1.2 1 SCLTX SCI Physical Interface
3V3_SR
Label "SCI" o
Label "LIN"
J17 3 LIN-RX
O uU10
SCI2_RX
(R e e vee 2
Default: 1-2 1 SCLRX Cir 2 &
L oa C?BF * co7 Note: Modifications from Rev.D 27419:
Label "SCI" g’?ﬁ: g1%F ?'04%2 01UF I - SCI_0 is now used for Bluetooth and
(0402 (0402 16V) (0402 I SCI_2 for RS-232.
16V) 16v) 4], 16v)
C2+ 5 . 14
GND GND croz | G2+ GND
0.1UF \ -
(0402 GND > >,
16V) ~
e oo = “freescale
ce-
= EN INVALD (2
T FORCEON
FORCEOFF i cation: . . .
SCITX 1 13 RS232A-TX ICAP Classification: FCP:___ FIUO: X PUBL___
T1IN TiouT T .
Drawing Title:
SCI-RX 9 8 RS232A-RX
R1OUT RIIN EVB-VF522R3
\ TR3221 Page Title:
GND MAX3221ECAE+ CAN, LIN, and SClI Interfaces
Size Document Number Rev
B SCH-28141  PDF: SPF-28141 B2

=
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1

Date: Thursday, November 20, 2014




thernet) Connections

3V3_SR

Layout note: all bus and clock traces 50-ohm.

3V3 SR
(o)
Board-to-Board MAC (Ethernet)
Connector (Standard)
R27 SH13
10K SOLDER SHORT
DNP SHO805_40
J10
SH H2
P3V3_ENET 2
T 4 (RMII_REF_CLK)
(ENET_CARD_DET_B) <RMILOLKOUT 5
ENET_CARD_DET B > TATO_TXD:
TP23 ’ MIT0_TXDZ Mo
TP24 2
4 X
5 RMIIO_TXD1 g 6 %
5 RMII0_TXDO 18 <
MII0_TXC 9 20
P25 @ 1 22
23 24
5 RMIIO_TXEN 25 26 %
27 28 ¢
57 RMIlo_CRS_DV <& 55 Fo—< 3va SR
=
@ MioRxc 31 82
TP28 33 I
5 RMII0_RXDO 35 136
5 RMII0_RXD1 éé 37 138 2
39 40 R35 € S R36
TP31 MII0_RXD2 4 a2 1.5K 1.5K
TP32 ’_WOJ% D3 43 442 DNP
45 46
47 48 (ENET_MDIO)
5 RMII0_RXER &—mmmpx—cor 49 50 (ENET_HEC) 1 Syt
TP35 ) RX_CRS 51 52 (I2C_SDA_ENET_ID) > MLB TZCS SDA 5'1723
TPss 53 54 (2 _SCL_ENETID) g ;g MLB|2C3_SCL  5/17.23
TP37 MII0_TX_ER 55 56 ENET_INT_B R37 0 PIX CL e
L4 57 58 WOL INT B Np 530 >i VIU_PIX_CLK 522
R40 0 SV_OPTIONAL 59 60 (ENET_RST_B)
5V0_SRo: DNP ° SH3 | SH4 < FB_AD21 5
\V QSH-030-01-L-D-AKTR Reset pulled low to hold
GND GND R41 ® PHY in reset and its TX

1.5K pins into Hi-Z until actively
released by MCU via GPIO
(DNP since main option is
having it on ENET card).

Critical for RCON operation.

Note: Modifications from Rev.D 27419:

— On-board PHY replaced with standard ENET
board-to-board connector,

— PHY reset changed from SCIO_RTS (now used by
Bluetooth) to FB_AD[21] (SCI2_RTS),

— Vybrid's TRACED2 pin now used as IO for ENET_CARD_DET_B

(after ARM ETM connector got removed).

8-bit I2C address:
- 0xD1 for Read,
- 0xDO for Write.

Z “freescale”

ICAP Classification: FCP:___ FIUO: X PUBI:___
Drawing Title:

EVB-VF522R3
Page Title:

MAC (Ethernet) Connections

Size Document Number
B

SCH-28141  PDF: SPF-28141

Rev
B2

25

[ Sheet 10 of
1
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arfaces
5V0_SR 3V3_SR
o o
c29 C20
100UF 2=0-1UF
(0805 (0402
16V) 6v) R526 ¢ ® R5 <-- Default state: R4 9 R3 Rl ¢
10K 10K 5V ON on Type A 10K 10K 100K
DNP Host connector DNP
GND
USB1_VBUS_OC =
51423  SDHCI_OMD R50a 2 s USB OTG Micro AB FB2  DNP
5 USBOVBUS.OC 3 vy ® USBOID | 1 [~~~~ 2, USBOID AB
U3 120 OHM
1 eA -2 P9
5 USBO_VBUS_EN ) ENA FLGA usBABs | *®
R584 0 USB1_VBUS A EN 4 —— |3 FGB FB3 < o R521
514,23  SDHC1_CLK ) AN ENB FLGB S SH4 120 OHM Jem0 o0 E E 100
I~~~ 0603 1%
7y N ouTa |2 —— L ! 2y ? - vBUS & & 2 :
6 5 USB SW_OUTB D-
Default state: 5V OFF —-> R6 & R527 9 GND __ OuTB cs c3 D+ 533
on OTG micro-AB connector 10K » 10K MIC2026-1YM 4.7uF 1500pF 1D 0oy |
DNP (0603 10V) (0402 50V) GND 7z
I I 1500pF
GND » @ (0402 50v)  GND
of ~
4
GND GND
45 USBO_VBUS_DETECT (-
5 USBO_DN
5 USB0_DP
Standard Type A (Host) connector
Layout note: FB1
Use wide traces for: ngs 4 120 OHM 2
- USB power (5VO_SR, USB_SW_OUTA, L §H0805 40, . -
USB_SW_OUTB, USBO_OUT, and USBI_OUT), L R500
- ESD protection. c2 ct USB_TYPE_A_FEMALE 100
4.70F 1500pF (0603 13)
Place USB-signal ferrite beads adjacent (0603 10v) (0402 50v) °
to their USB connectors. DNP C500
GND 1500pF
45 USB1_VBUS DETECT (. USB1_OUT ﬁ | | (0402 50v)  GND
5 USB1_DN A
5 USB1_DP A
1 ESD Protection 1l
: Standard Type A (Host) connector USB OTG Micro AB :
1l USB1_OUT USB0_OUT 1
' o USBO D AB 3 | DDI © H
1l BAV99 DNP 1
TZ1 1 TZ2
: ESD5VOD9-TP ESD5V0D9-TP :
1 < GND < | T
] ESD_3.3V 1 -
- ~
! T | Z “freescale
] g § Note: Modifications from Rev.D 27419:
[] USB1 DP I 0 - P9 and Pl swapped to make USBO used for
| 3 DD501 DD500 3 USB1_DN 8 > USB0O_DP 3 3 USBO_DN - . . A . =~
! BAV99 BAV99 2T 82 1 serial boot mode (OTG Micro AB connector needed), | cap Classification: FoP.__ FIUO: X PUBL__
] 1 F e @ | - configuration made similar to standardized one, Drawing Title:
] | - 1000pF replaced with 1500pF for unification,
(] | - ESD protection scheme modified, _ EVB-VF522R3
] V GND | - ferrite bead added into USB signal lines Page Title:
: GND GND : (for EMI compliance), USB Interfaces
o oo oo o o e e o e m DD DT s e e e e e e TS S ST S ST TSI ST IIIITITITITITITTTos o ferrite bead types optindzed Sz [ DowwmenNamber

Date: Thursday, November 20, 2014 [ Sheet 11 of 25
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Connections and Memory

DDR_D[0..15]
| F4 DDR_DO ( N\
BBE,B? —H—WS u VCC:lVS Layout note:
DDR D2 _D‘: = Place as close as possible to DDR power pins.
- G DDR_D3
DDR D3 IF3 DDR_D& C609 _ C610  C622 _ C6i2 C616  C619  C625
DDR D4 "j3—DDR D5 0.22uF  0.22uF  0.22uF  0.22uF 0.22uF 0.22uF  0.22uF.
DDR D5 "G5 DDR D6 1 = 1
DDR D6 ["G3— DDR D7 ce23 |& Ceo8 |
DDR D7 FjT —DDR D8 4.7uF 4.7uF
DDR_D8 DDR_D9 (0805 |o (0805 |o C613
DDR_D9 [ DDR_ D10 16v)  |S 16v)  |S 0.22uF
o DDR_D10 ["F5—"BDR DT S 2
9] DDR D11 & DDR_D12 Cb26 © Cbi1 = Cbi7 = Cbi4 Cb21 = C618_~ Cb20
8 DDR D12 g DDR_DT 0220F 0220F 022uF 0.22uF 022uF 0.22uF  0.22uF
< H DDR_D13 |7 DDR_D14 GND GND
0 DDR_D14 DDR D15 DDR_A[0..13]
v » DDR D15 / \
Mm s C7__ DDRAO
H DDR A0 # G177 —DDR AT ouloolr N Us
< DDR_A1 g TDDR Az (8o ric| <|<ooauwi T
© 8 ] L —— e eieerEs raoimenas
™ A3 [F8 DDR_A4 DDR_AO N3 5558585538 §99599989 E DDR_DO
<« DDR_A4 (g DDR_AS p7 1| A0 £89962882 33838888388 Do 7 DDR_D1
o ™ DDR_A5 {5, DDR_AG DDR_A P Al 555555555 DQ1 [ DDR_D: Layout note:
. 9 DDR_A6 {3 DDR_A DDR_A3 N2 Y| A2 DQ2 I—F DDR_D3
H o DDR_A7 FATT —DDR A8 DDR A% A3 DQ3 OORD7 Place DDR CLK
“ 0 DDR_A8 .-?:Q_W DDR’AS Ad DQ4 o DDR*DS termination r631s‘tor
Q o DDR_A9 57— DR AT o VCC_1V5 DDRAG A5 DQ5 [ DDR-D% close to DDR3 chip.
> __‘!“ DDR_A10 575 DDR_ATT T DDR A A6 DQ6 [ DDR D z N
] DDR_A11 510—DDR ATZ DDRAS A7 DQ7 57 DDA D8 Clock Termination
o DDR_A12 470 DDR AT _ TPVi7 DDR_A9 R3 7 A8 D@8 ¢ DDR_D9 DDR_CLK
[ DDR_A13 (5 DDR_AT4 h TPV20 » R562 DDR_ATO (71 A9 DQ9 5 DDR_DT0
DDR_A14 ° DR ATTR7 Y| A10/AP DQ10
-~ B10 __DDR AT ® o TPVI9 10K , R7 [ DDR_D11
DDR_A15 o T DDRATZ N7 AT DQM1 [ DDR_DT o R566
———— | A12/BC DQ12 A5 DDR D13, 100
DDA BAo ¢ C8_DDR_BAD DDR BAO M2 . gg}i B8 DDA DA
- c9 DDR_BAT DDR BAT N8 | A3 DDR_D15
DDR_BA1 53— DDR BAZ DDR BAZ M3 | BA! 1G_DDR3_SDRAM_64MX16 bats DDR_CLKb
DDR_BA2 BA2 MT41J64M16LA-15E F3 DDR_DQSO
—___lc DDR_CS b DDRCS b 12| LDQAS I"G3 DQS0 ]
DDR_CS0 73 DDR_RAS b DDR RAS b J34 CS _ s P ]
B4 DDR_CAS b DDR_CAS b_K3J] 2%2 ubas <7 DDR_DQS1
DDR_WE_b DDR_WE_b CAS ubas DDR_DQST_b
S RS BULSLERLS §rS upas pBL 220D 0.75V Reference
DDR_CLK DDR CLK _ J7
DDR_CLKO DDR_CLKb DDR CLK6 K7 CK J1
DDR_GLKO A5 DDR CRE DDR_CKE K9 CK NC_J1 mjg— VCC_1V5
DDR_CKEO [p T DDR RST 72| CKE NC J9 [7—X
DDR_RESET = = RESET NC_L1 g~
McU zQ  RB59 240 4o R564 240 1o, DDR ZQ NC L9 7=
DDR ZQ %m‘mr—‘\/\/”—| I_WWRW_KL?. 2Q NC_M7 % C606
DDR_ODTO g7 = = obT NC_T3 7 R560 =G IUF
DDR_ODT! % % M8 NG_T7 = 240 1% | (0402 DNP
G5 DDR_Vref GND GND DDR_Vref H1 | VREFCA 0603_CC 16v)
DDR_VREF [~ VREFDQ
J4 DDR_DQMO DDR_DQMO _E7 — DDR_Vref
DBR-bav [fez—pormam TORDOHT D5) B pamsssnsatns 288338088
R563 >S>>>3>3>3>3>>>>> >>>>>>>>> R561 :=0807
C596 ¥ 10K C624 240 1% 0.1UF
=0.1UF (Resistor 2-0.1UF 2BLBSEERERFR| =@aENEREE| MTateamielT-15E AAT 0603.CC | (0402
(0402 16v) needed for (0402 16v) 16V)
power-up
condition)
GND GND GND
GND Gl
___|F DDR_DQS1_b
DDR_DQST DR DOST
DDR DQS1 (¢ DDR_DQS0_b
DDR_DQSO DDR DA%
DDR_DQSO =
SVF522RaK1CMK4
-
-~
- ~
Z “freescale
ICAP Classification: FCP:___ FIUO: X PUBL___
Drawing Title:
Note: Modifications from Rev.D 27419: EVB-VF522R3
- In 0.75V Reference circuit 240 1% instead of 470 5% Page THe:
(precision improvement and BOM consolidation), . DDR3 MCU C
. onnections and Memo!
- pull-up added on DDR_RST line to support DDR3 = 5 NES it
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Flash

3V3_SR
o

QSPIO - Flash A 3v3 SR
R11
10K Flash size 32MB, Sector size 64KB.
5 QSPI0_A_DATA[0..3] < ¢ DNP Us09 %ZSF gih .
QSPI0_A DATAQ 15 Fsioo © pnut F2—D2As0 (0805 16v) (0402 DOSx signal not used on SPANSION Flash, so
T0_A_DATAT o 16v) . Do
T0_A _DATA SO/I01 > DNU2 [—7—X may be used for GPIO in this instance.
T0_A_DATAS WP/IO2 ~ DNUS [457—
QSPI0 A CSO R HOLD/IOS — DNU4 1 GND Flash devices have internal pull-up on CS line,
5 QSPI0_A_CS0 OSPI0 A 767 CS NG [——x so no need for external pull resistors.
5 QSPI0_A_SCK — SCK
6
QSPI_RST A3 |REU__
6 QUADSPI_RST B(I04) 3} o = 5% RESET/RFU
= »%— VIO/RFU
Do if RCON operation R15 3
problems (Flash C - 51K =
FTMOCHO & FTMOCH1) S25FL256SDPMFVO11
GND
R13 o 0P
5,18 QSPI0_A DQS ) ./\/Q
QSPIO - Flash B 3V3 SR
5 QSPI0_B_DATA0.3] < Us08 G o
QSPI0_B_DATAQ 0805 16V 0402
e 1 fsimoo g onut [—D298! ‘ ! Oees
~DATA: SO/I01 > DNU2 57X
10_B_DATA3 WP/I02 DNU3 [5—%
— HOLD/IO3 ~ DNU4 [——X aND
QSPI0_B_CS0 7)) — 13
5 QSPI0_B_CS0 R cs NC —X
5 QSP0 B SCK § CSFI0_B_SCR 187 sok
6
QSPIRST 3] RFU__
74 RESET/RFU
»%—— VIO/RFU
(2}
0
>
o[ S25FL256SDPMFVO11
R16 one P
5,18 QSPI0_B_DQS ) MAR
QSPI1 - Flash C 3V3_SR
5,7,18,20 FTMOCH[0.7] <& \ Us07 o e ol a2
N\ FTMOCH (QSPI1_A_DATAD) 1 4 DQS2 (0805 16V) (0402
N__FTMOCH (0SPT1_A_DATAL) Syoo - & DNU1 16v)
N__FTMOCH (QSPII_A_DATAZ) $O/I01 > DNU2 3¢
FTMOCH (OSPI1_A_DATA3) WP/I02 DNU3 [45—X
HOLD/I03 ~ DNU4 [——X aND
FTMOCHO (0SPI1_A_CS0) 7)== 13 -
5  QSPI1_SCK gﬂg 54T 18 ggK " > :ﬁmca'eh
- o 6] o
QSPI_RST __ SHs| 3| BEU _
SHOSE 5T 747 RESET/RFU
= »%—— VIO/RFU
3 ICAP Classification: FCP:___ FIUO: X PUBL___
> Drawing Title:
° S25FL256SDPMFV011 EVB'VF522R3
Page Title:
QuadSPI Flash
GND Size Document Number
FTMocHs _ (ospriapos) RIS | o DNP B SCH-28141  PDF: SPF-28141
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Slot

3V3_SR
C631 C630
0.1UF 10UF
¥ R582 P R67 P R579 P R78 P R6 P R617 (0402 16v)| (0805 16V)
10K 10K 10K 10K 10K 10K
DNP DNP DNP DNP DNP
GND
SDHC1_DATA Feo0
_| 0 (SDHC1_DATAQ) 4
523 SDHC1_DATAO FCT_DATAT (SDHCI_DATAL) DATO 9
5,23 SDHC1_DATA1 HCT-DATAZ (SDRCT DATAZ) DAT1 VCG/VDD
528 SDHC1_DATA2 HCT_DATAS (SDRCI_DATAS) 4| DAT2
5,23 SDHC1_DATA3 DAT3
*—7{ DAT4
»—=-| DAT5 10
*—5—{ DAT6 VsSi
X——— DAT7 GND/VSS2
St
X—% WP_SwW GND1 55—
SH513 = 2
511 SDHCY CLK SDHC1_CLK (SDHC1_CLK) SHo805 40, SDHC1_A CLK CD_swW GND2 [—§3—%
11,23 - HCT_CMD __(SDAC1_CiD) SDHCT_A_CMD 72 [ CLK GND3 54
5,11,23 SDHC1_CMD AHeTs CMD GND4
SH0805_40 E—
MMC_SD_CARD \
Y R69 GND
10K DNP Amphenol 101-00565-64 SD / MMC
socket with card detection switch.
GND
SH516
523 FB_AD20 <<- $H0805 40, SD_DETECT_B
(SCI2_CTS but
used as GPIO)
CARD DETECT | WRITE CARD DETECT | WRITE CARD DETECT
PROTECT INDICTIOM PROTECT INDICTION PROTECT INDICTION
o o = a = o a o a
e——=a GROUND GROUND GROUND
CARD INSERTED CARD INSERTED
-~ -
WITHOUT CARD WRITE PROTECT: LOCK WRITE PROTECT: UNLOCK
-
-
-
= “freescale”
ICAP Classification: FCP:___ FIUO: X PUBL:___
Drawing Title:
Note: Modifications from Rev.D 27419: EVB-VF522R3
- SD socket changed to type with card detection switch, —
. 4 Page Title:
routed to pin FB_AD[20], SD Card Slot
— Series 20-Ohm in SDHC1_CLK line deleted.
Size Document Number
B SCH-28141  PDF: SPF-28141
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5 4

3 2
} \DC (VADC) Inputs
Video In 0 VADCSEI0..3 5
C523 / >> 03]
P2 0.1UF
I:l 2 . VADCSEQ
11 o (0402 16V)
f T2 °l 5
1 13 o Impedence 75
= ag Matching
RCJ-014 28
=
< w
\
GND GND
Video In 1
C528
P3 0.1UF
I:l 2 . VADCSE1
11 [ (0402 16V)
I iz 19 3
1 13 a Impedence
= gg Matching
RCJ-014 °8
N a
<< w
Y
GND GND
RCA Connectors
Video In 2
C524
P4 0.1UF
D 2 _ VADCSE2
11 o (0402 16V)
f 2 1° g
I 13 a Impedence 75
52 Matching
RCJ-014 e8]
A7)
< w
W
GND GND
Note: Modifications from Rev.D 27419:
- for 75-Ohm impedence matching, changed to series "Short"
- (was 36R resistor) with 75R pull-down (was 39R),
Video In 3 — 3.3V unidirectonal TVSs instead of 30V bidir. ones,
PS5 g‘?ﬁ: — series 0.1luF instead of 47nF (value unification).
L—J 2 . VADCSE3
i 17; o E (0402 16V) e
173 a Impedence 75 - ~
I ¥ R Z “freescale
RCJ-014 28
o P8
ICAP Classification: FCP:___ FIUO: X PUBI:___
\ Drawing Title:
ND ND
@ @ EVB-VF522R3
Page Title:
Video ADC (VADC) Inputs
Size Document Number
B SCH-28141  PDF: SPF-28141
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5 4 3 2

rface 24-bit DCU Daughtercard Connector (Standard)

Compatible graphic devices / daughtercards:
>>DCU0_B(0..7] 7 - HDMI (FSL 4 MCIMXHDMICARD/ % 26673)

1v8 LR - Display (FSL # LCD-WVGA-TIN-1 / # 2;3239)5\/0 SR
DCU0_BO o P: 2
PTE21/DCUO_BO - a3 SR ot P2 o
PTE22/DCUO_B1 5 P
PTE23/DCUO_B2/RCON12 5V0 SR y:
PTE24/DCU0_B3/RCON13 o K
PTE25/DCUO_B4/RCON14
0 PTE26/DCU0_B5/RCON15
< 5 PTE27/DCU0_B6/RCON16 H>DCU0_GI0..7] 7 ]
) @  PTE28/DCU0_B7/RCONT7/EWM out
DCUO0_GO
m o PTE13/DCUO_GO w15 X av3 SR ava
g PTE14/DCU0_G1 [ 75— DCU0 2 5
g PTE15/DCU0_G2/RCONG (55 ——DCU0 G3 7
m & PTE171DGUD G4/mGONS |22 - Bxternal reset: s | e
9 PTE18/DCU0_G5/RCON9 IR - Valid for HDMI card, 70 e
o} b PTE19/DCUO_G6/RCON10 A BDCU0 G »DCUO_R[0..7] 7 - Invalid for MX51 LCD 1D?\IKP o_t2csom) DOU XL SH0805_40 x%
o [ PTE20/DCU0_G7/RCON11/EWM_in = panel. 120 ¢ B
a o - = boUo RO (HDMI_T12C_scLK) DCU_YU '{Eﬁ‘m - gs
a 2 PTES/DCUO_RO 5 5 RESETB = 35 36
> Y PTE6/DCUO_R1 5V0_SR oA f HDMI_SCLK TP46
s 48 PTE7/DCU0_R2/RCONO N, Reset pulled low to hold connected R71 @ *39 (SEDIF_OUT) HDMI_SPDIF :TPM
PTE8/DCUO_R3/RCONT [—j77—DCUD FA device in reset and its TX pins 10K 3v3_SR 41|
PTE9/DCU0_R4/RCON2 [—\16——DCUO RS (if relevant) into Hi-Z until o DCUO_PCLK  (DTSP_CLOCKTN) 43 HDMI_SDO TPag
PTE10/DCU0_R5/RCON3 {15 —DCUT 6 actively released by MCU via GPTO. T AOMTS s
PTE11/DCU0_R6/RCON4 17 DCU0 R Critical for RCON operation of 77
PTE12/DCUO_R7/DSPI1_PCS3/RCON5/LPT_ALTO [— = shared DCU lines. 29
DCUQO_HSYNC
PTEO/DCUO_HSYNC/DCUO_TCON1/BOOTMOD1 m DCU0 VSYNC ano %
PTE1/DCUO—VSVNC/DCUOJ’%?Q?/SSSJNA%EE N1 DCU0_PCLK o PV Prevent resistive touch o=
PTESIDCUO_TAG/DCUO. TCONO/ADCOSES [Has—Bas b TPV33 panel from being touched jom-1A
PTE4/DCUO0_DE/DCUO_TCON3 [———— @ while booting up. 5]
— = Critical for RCON )~ SH3 | .
SVF522R3K1CMK4 operation (I/Os shared). SHs sHe Bus speed ~35MHz max.
7 DCUO_VSYNC (BOOTMOD0]) 61| 62 —1_(o1se_pato) DCU0_BO
- (BOOTMOD[17) To read resitive touch panel: 3V3_SR 63 64 (DISP_DATI) DCUO_BT
7 DCUO_HSYNG p X557 66 (DISP_DATZ DCU0 B2
1 & 2 Require ADC input plus 67 68 (DISP_DAT3 DCUO0_B3
57 SAI_TX_SYNG (- mpcises)  RE8 9 DCU YD 2 ability to drive HIGH 5V0_SR X769 70 (bisp_bATA DCUD B4
' - ° R86 ¥ Q onin 72 (DISP_DATS DCU0_B5
10K 73 74 (DISP_DAT6 DCU0_B6
DCUO_TAG (GPIO) ng DCU_XR 3 0 & 3 Need ability to drive 75 7 (DISP_DATT DCU0_B7
- HIGH or LOW 77 7. (DISP_DATS DCUO0_GO
PWR_EN 79 8 (DISP_DATJ DCU0_GT
R 1 S A 82 (DISP_DATL0) DCUO0_G2
(ADC1SE7) 87 . 580 DCU_XL_J 1 Default: 1-2 83 84 (DISP_DATL1) DCU0_G3
5 RMIM_TXEN (K- AR X85 86 (DISP_DATIZ) DCU0_G4
2 DCU_XL X% 87 88 (DISP_DAT13) DCUO0_Gb5
R83 560 0 89 90 (DISP_DAT14) DCU0_G6
(GPIO) DCU_YU_J 3 J19 91 92 (DISP_DAT15) DCU0_G
57 SAII_TX_DATA (K BAR O 53] 94 (DI5P_DATI6) DCU0_RO
DCU_YU (DISP_TOP) 1 95 96 (DISP_DAT17) DCUO0_R1 3V3_SR
I2C Input (alternative) 1 Default: 1-2 3V3_SR DCU_YD (DISP_BOTTOM) 97 98 (DISP_DAT18) DCU0_R2
E DCU_XL (DISP_LEFT) 99 00 (DISP_DAT19) DCUO_R
CAN1_TX (I2C1_SDA) 2 DCU_YU DCU_XR (DISP_RIGHT) 01 102 (DISP_DAT20) DCUO_R4
56,22 CANT_TX pss  DNp < 03 04 (DISP_DATZ1) DCU0_R5 2 R618
CAN1_RX (I2C1_SCL) 3 J18 LED_GREEN 05 06 (DISP_DAT22) DCUO0_R6 10K
56,22 CAN1_RX > O (0603 35mcd) iv | 108 (DISP_DAT23) DCU0_R
N 109 | 0 (DISP_VSYNC) DCUO0_VSYNC
LabEl ] ol 11 2 (DISP_BRIGHTN.) D_BRIGHT
"DVI_ | R96 1K ORI 4 (bisp_fsvic) ___ DCU0_ASYNG
DCUO_R2 T DNP (0603 5%) 1 (DISP_DRDY) DCU0_DE
e n —
7 DG00 s __ DCUOFS DET_L" | . . INT 17 IEIERY
! —DCUORE
7 DCUO_R4 - % e Layout note: all
; 3258*22 —TDCU0O R DS7 one < DCU traces 50-ohm.
7 DCUO R? DCU0_R7 LED_GREEN \ QSH-060-01-L-D-A Y
- (0603 35mcd) GND GND
DCU0_G2
7 DCUO0_G2 — — N
7 DCUO_G3 DCU0_G3 Routed to RCON Label ]
7 DCUO_G4 (_ DCuo Ga Pull-Up / -Down "DVI_ o T
o Do Gs
7 DCU0_G5 — = n >
- —DCU0oGs DET_H
7 Douoge — e e A Z “freescale-
7 DCU0_G7 S /oIS T A GND
7 ol — =
7 Dgﬁg*gi DCU0_BZ ICAP Classification: FCP:___ FIUO: X PUBL:___
7 DCUO B5 DCU0_B5 Drawing Title:
| DCUU,BE
7 bl S powBT—— EVB-VF522R3
- Page Title:
Note: Modifications from Rev.D 27419: DCU Interface
- Universal DCU daughter-card connector used, 5% Docoment Nomber
— Vybrid's TRACED4 pin used as optional RESET B. B SCH-28141 PDF: SPF-28141
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B) Daughtercard Connections

WLSR  3VBSR piav Compatible with 3V3_SR
Physical+
Interface Board
J '0S81050 / 2+0°"
R93 R95 R98
fioe A ; by SMSC
¢ ¢ R99 R97
P22 0 0 Y R4 Y R2 ¥ R8Y
44 J— 43 3 3 10K 10K 10K
DNP
(12v) |40 | (3.3v)
38 (G3.3v)
5,6,9,10,14,18,23 FB_AD[16..31] > 36 (SDA)  (12C3_SDA)
FB_AD16 AT (SCLK) _(12C3_SCL) émtgflig?igf S1058
(CARD "INTERRUPTING MCU) .. - - T
32 (TDO/DINT)
30 (TCK/DSCL)  Debug - Not RQD
TPV31 MLB_MCKIN 28 (ERR/EOOT)
TPV30 o A 26 (RST) Misc. Signals R627,, 10K {MLB_RST B0 6
FB_AD17 (PWROFF) 24 (STATUS)
(MLB_PWROFE) (ST 22 | (pS0)
(RSVD) 20 (RSVD) R630 ¥
Pl
(SRO) 18 (RSVD) 1.5K
(RMCK) 16 (RSVD)
Pl
(SX0) A_ (RSVD)
(1D2) 12 (FSY) GND
R85 0 70
58 JTMS > A MLB_DAT (MLBDAT) 10 (SCK)
(1D1) 8 (1D3)
R82 0 5
58 JTDO > < MLB_SIG (MLBSIG) 6 (ID4)
(ID0) 4 (RSVD) Layout note:
R8O 0 MLB CLK osck) | ¥ (RSVD) Refer to '0S81050 / 2+0' mechanical
58 JTOLK ) ° = data for keepout on board.
QSH-020-01-L-D-DP-A
Pin 25 [ Power Supply
Fin a7 oo
Pin 35 SDA [ 12C Interface
Pin 33 SCL Pin 34 INT
Pin 31 TOOMINT Pn a2 TONDS0A [] Debug & JTAG Interface
Pin 2 TCK/DSCL Fin 30 TMS
ERRIBOOT Pin 28 MCF_IN [ Mise signals
RST Pin 26 RSOUT
STATUS (3TATUSMNCACT/SCEUS) :l Board ID
-
-
Resenved [ Feeves ] [ Network interface s ~
Fesend Z “freescale
Reserved [MOST_RRF) RMCK [ Amek
Reserved (MOST_RNN)
nifBrd |02 125 Interface ICAP Classification: FCP:___ FIUO: X PUBL:___
] = - Drawing Title:
Phyintisrd_ID3 PylntiSd 101 B MesiaLE 3-Fin EVB-VF522R3
Fhylntiera_ID4 Page Title:
Reserved Pryintiard_|D0 Note: Modifications from Rev.D 27419: MOST (MLB) Daughtercard Connections
Resenved - INT line pull-up added, Size Document Number Rev
- Series resistor into RST line added. B SCH-28141 PDF: SPF-28141 B2
Z

©

[ Sheet 17 of 25
1

Date: Thursday, November 20, 2014




)
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ipherals, Audio Controls,

and GPIOs

ADC I“put P.Ote“tlometer (Ideally run from linear 3.3V
and Test Point regulator to provide stable
input voltage).
VCC_3V3 AN
TP8
DNP
sH7 N c17  0.1UF
ADCOSES 1L
10
SH0805_40 (0402 16V) \Y;
GND
Incremental Encoders (Volume and Tuning)
5 FTM1CHI0..1] >)_\ sw2
1 FB_AD25
FTM1CHO (FTM1_QD_PHA) A CHA 4 1 )
COMMON= o
FTM1CH1 (FTM1_QD_PHB) B %% 2
— CHB GO 2 j
GND
\ 2
56,9,10,14,17,23 FB_AD[16..31] <<_“ GND PEC11-4220F-S0012
GND
FB_AD25
FB_AD24
SW1
FB_AD19 12,
)/ (FTM2_QD_PHA) A CHA 1 1
COMMON- o
FB_AD18 (FTM2_QD_PHB) B gg 2
= == CHB GG 2
o % GND
[2)(%]
GND PEC11-4220F-S0012
GND
§ FB_AD[16..31]
N Push Buttons for Presets
P14
FB_AD16 1o 2 FB_AD17
3 5ol% FB_AD: ava SR
FB_Al . w
sto FEADAT Header for Digital swa
0 [VDSO DN’ Accessible GP10s FB_AD31 | ==,
5 SAI0_RX_BCLK 7 >——TVDS0 P o O
513 QSPI0_A_DQS 1 4 0O
513 QSPI0_B_DQS 15 6 ;WB
o —% FB_AD30 15 o2 Caution:
HDR_2X8 .
GND GND sws SW3 is ilsilag RCON Ceen
513 FTMOCHS pin contro e via §Wl ches on
s LVDSO DP FB_AD29 1 c%c 2 page 9. ;f Pu]l.led th.gh for
5 LVDSO0_DN RCON, this switch will have no
sws effect.
SAI0_RX_SYNC 1 O'_—._'c 2
5 ADCTSE[B.9] < BIWN-€002 "Switches
5 ADCOSE[8..9] <X s P11 Tep
ADCOSES ADC1SE8 <ad ~
5 DACOD.1] <& l: ADCOSES 2 ADCISEs H = “freescale
DAGOS DACOT eader for Analog
o Accessible GPIOs
\l; ICAP Classification: FCP:___ FIUO: X PUBL:___
GND HDR2X4 N Drawing Tile:
oAco! EVB-VF522R3
Page Title:
57 SAI0_RX_SYNC (- User Peripherals, Audio Controls, and GPIOs
Size Document Number Rev
B SCH-28141  PDF: SPF-28141 B2
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Line and Microphone Inputs

Input Filtercsw 1UF ADC 3V3_Audio Output to Vybrid or DSP
Q Ji
ﬁ OF———— AuxinDsP 20
C514 Default: 1-2
AUX IN Connector o AL GUF 2 e
(0603 (0402 1 (ESAI_SDIO)
50 FESALS00) Ny RMII_TXD1 5
3.5mm Stereo Jack 25V) v be ::E)SKZO > -
°
Pe 2 AUX_IN_L = Uso2 T~ Label
™VE AUX_FILT L "AUD "
) oso T0F o Sy AL € GND AUDIO IN
AUX_IN_R 0609 [25 AUX_FILT R
EN ? CIN| R501 K, ( I V) CFLTR 8. R SDOUT |-—SDoUTt A
AUD 4 C504 2 (EAST_SCKT) RMII1_MDC 520,22
R502 180pF . SCLK G
= 51K (0402 FILT+1 3 (EASI_FST)
" Label ., AUXIN_GND (0603 1%) 50v) FILT+ LRCK KRMII1_MDIO 5.20.22
LINE IN va Zlva 2 wowk (AUDIOMCLE)  epspio_pCSt 57,2021
= c531 | C532 c511 | C513 © Timing inputs from ESAI.
AUX_IN_GND 2 —1UF 2=0.1UF 1UF =2=0.1UF o] CS534:
Attenuation factor of 0.5. (0603 (0402 (0603 (0402
0.5*Vpeak < 1.914V. 25V) 50v) 25V) 50V)
HE04
= SH0805.40
AUX_IN_GND GND
Layout note:
Should have clean GNDs - tips in Datasheet.
Microphone Input (Right) Microphone Input (Left)
3V3_Audio C538 3V3_Audio C539
0.1UF Q 0.1UF
1 (04024 16V) T (04024 16V)
GND GND
uso4 "™ usos ™
[}
[=}
>
57 SAI_RX_BCLK SAN_RX BCLK & SAN_RX BCLK 15 sok cHIPEN 2
57 SAI_RX_SYNG > SAN_BX _SYNG . SAI1_RX_SYNG \
LR
57 SAIRX.DATA 3 SAI1_RX_DATA ciigiél SAI1_RX_DATA e
("High") ("how™) Note: Modifications from Rev.D 27419:
R525 ¢ R524 ¥ S
100K 100K — Separate AUX_IN_GND created.
P441ACEZ-RL7 DNP ADMP441ACEZ-RL7
L L -
Y Y -
one aNo oo = “freescale"
ICAP Classification: FCP:___ FIUO: X PUBL___
Drawing Title:
EVB-VF522R3
Page Title:
Audio 1: Line and Microphone Inputs
Size Document Number
B SCH-28141  PDF: SPF-28141
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DSP

3V3_Audio 1v8_LR 3V3_SR
Inputs from Vybrid t‘IJ t‘IJ C34 C31 Q c42 C30
Yybrid pse 0.1UF _ 0.1UF 01UF _ 0.1UF
ESAI_SDOO DAT1_DATAQ — _
ESAI_SDO1 DAI1_DATAL > >
- - C39 C40 et H c25 z
ESAI_SDO2 DAI1_DATA2 — —
ESAT_SDO3 DAT1_DATA3 10UF 0.1UF 10UF o 10UF o
AUX_IN DAIZ_DATAO (0805 (0402 (0805 E (0805 S
ESAT_SCKT DATI_SCLK 16v) 16v) 16v) =1 16v) =l
ESAI_FST DAI1_LRCLK
EXT_AUDIO_MCLK XTAL_OUT C37 C32
AUX_IN ---> DAI2_DATA0 SV%,SR GND 0'1UFG¥D 0'1UFG¥D
DSPIO_SIN SCP_MISO
DSPI0_SOUT SCP_MOST
DSPIO0_SCK SCP_CLK
DSPI0_PCSO SCP_Cs
DSPI0_PCS5S MEM_CS ®| ool o
R21 9 R540 9 R539 ¢ < us10 Bl I i sl B o
10K > 10K > 10K ° S oo roo R18
5 3 5538 068 33K
o :\ >>> 888
7 3 55>
6 DSP_RST_B(I01) ) 8 ePio15cP oLk |28 SCP CLK  SH SH0805 4 DSPIo SOK s
11/SCP_ 34 SCP_MOSI__SHs! 'SH0805 4 > ODSPI0 SOUT 5
TEST GPIO9/SCP_MOSI <CP ¢ B
R22 GND 35 ] SH5 'SHO805 4 DSPI0 SN 5
1.5K DBDA RESET GPIO10/SCP_MISO/SDA |35 SCPCS__ sHe SH0805_4 ODSPI0 PCS0 57
DBCK DBDA GPIOB/SCP_CS 739 SCP_IRQ___SHo SH0805 4 VOGS 5
DBCK GPOM2/SCP_IRQ [57 <P S 0505 ;
GPIO13/SCP_BSY/EE_CS MoCH?7 5
GkD ]; GPIO14/DAI2_LRCLK
o 15| GPIO15/DAI2_SCLK
19 AUX_IN_DSP GPIO17/DAI2_DATA0/DSD4
- GPIO18/DAO_MCLK 52— AIPIoICI) (sPopost 57192021
DAO_LRCLK ' DAO |
519,22 RMIIT_MDIO & DAI_LRCLK/DAI1_DATA4/DSDS DAG SCLK |25 §§SP,DAO,SCLK 21
5,19,22 RMII1_MDC FAST 5p00) 70 | DAI1_SCLK/DSD-CLK DAO1_DATAOHSO [ 55 SP_DAO1_DATAO 21
5 RMI_CRS DV EReT-spo1) 11| GPIO16/DAI1_DATAQ/TMO/DSDO GPIO4/DAO1_ DATA2/HS2 57
5 RMII_RXD1 p FAST Spoz) 73| GPIOO/DAI1_DATA1/TM1/DSD1 GPIO3/DAO1_ DATATHST 5677 SPDSP_DAO1_DATAT 21
5 RMII1_RXDO 9 (EAST S03) 14| GPIO1/DAI1_DATA2/TM2/DSD2 GPIO5/DAO1_DATA3/XMTA @
5 RMII_RXER 5 = GPIO2/DAI1_DATA3/TM3/DSD3 () ) Mod 1 HS[3..0
TP14  TP13 V3 SR ode Select HS[3..0]
a1 HS3 = Obx101 - Slave Mode (default)
XTI 44 GPIOS/DAO2 _DATAO/HS3 (55 0b1001 - Master Mode
STo—45| XT! GPIO7/DAO2 D ATA1/HS4 F5——8 151,
e BN
R535 T.0M xout___43 | XTO
47 | XTAL_OUT 5888 R12 ¥ R531 R529
2 1 PLL_REF_RES 5888 ogaa S 10K 10K 10K
1 zz22 zzzz z 0603_CC 0603_CC 0603_CC
Y500 [OXGRORO) [CXGRONO) [©]
| ease0MHZ | o S 8 ) CS48560 ESO_(1)
C548 C549 HS1 (0)
33PF 33PF
(0402 50V) HS2 (1/0) 1-2
GND GND v
GND HS3 (1)
R534
5,7,19,20,21 DSPIO_PCST (K- (RUDIO_MCLK) O
0603_CC
R533 o DNP -
23 CDMCLK & S
GND,
Optional Flash av3 SR av3 SR DSP Debug Header pio Label "D_ACT"
> o DSP_RST(IO1) 1
310015
X 5192 -
(DSPI0_PCSS) 1 J3 oh7 547 ScPiR 7[99 -
57 SAI_TX_BOLK) - 10K 0AUF i o9 > ﬁ'eesca‘eh
Default: 1-2 i 2 (0402 16V) SCPCS gg 2 3V3 SR -
4
1% R536
scPBsY 3| GND PI5e 0018 0 DNP
2 R528 10K 00O
‘Jdee 8 (D_ACT) 955120 A ICAP Classification: FCP:___ FIUO: X PUBL:___
s o CE VDD ': 1150122 'R537 Drawing Title:
P_MI (MCU_MEM_CS) 2 — 7 23 24
SO HOLD (spro_pcss)  sA TX BOK a5 99 s —1 L0 PV EVB-VF522R3
3 6 SCP CLK —-OO—T‘ (Both Resistors Page Tile:
WP ¢ L <~ 4 0603_cC -
17 e DBOK 29 [ 55130 - Audio 2: DSP
4 5 SCP_MOSI :
- -
VSS sl HDR2X15 \ Size Document Number Rev
SST25VF0328-80-41-S2AF GND B SCH-28141  PDF: SPF-28141 B2
GND DNP
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DACs & Amplifier Outputs

DAC FILTER 1v8_Audio e
3V3_Audio Filter caleulated for 20K 0" Headphone Amplifier and Output Socket
o Ohm Impedence of WM9010
1 Al1 Resistors 0603_CC C522 C519
cis cs 22UF 0.1UF Label
1UF 0.1UF C535 ® R509 (0402 6.3V) (0402 16V) "ouTl"
(0603 (0402 1UF R517 10K p
25v) 50v) |__AOUTL1_CAP 560 _ 2 1 P7
*| - | Uso1 _|_ i 3 3.5mm
(0603 25V) a == VR Stereo
GND C526 AINL1 A1 a ANP_GND 4
usos o 2700PF (VIR c1_ OUTI_HPOUTL YN Jack
20 DSP_DAO1_DATAO 1y som < (0802 50%) AN A2y \\m HPOUTH o o AUD 4
_DAOT < UT1_HPOUTR
\ _DAO_| LRCK — INREF
AOUTR |12 AOUTR1 = AMP_GND_[ 01UF oL ol 0aUF
AMP_GND = (0402 16V)—T— —T— (0402 16V)
C534 OUT1_ENA B2, i
(AUDTO_MCLK) | 4 6 FILT 1UF R516 K C3__cpvourr.oum
5,7,19,20,21 DSPI0_PCS1 MCLK o FLT [ AOUTR1_CAP 560 _ oo cren B3 CPVOUTP
s | 4 [ ) C515 CPCA crvourn our|  R503 ¢ * R508
© va (0603 25V) TP2 TP3 TP1 2.2UF o CPVOUTN 20 20 1%
CS4344 €543 C545 c54 C525 (0402 our cecs B4 =
® 0.1UF 10UF 10UF 2700PF 6.3V) CPCB © 510 S
(0402 15 (0805 (0805 (0402 50V) WM90T0  _] 2024%5 0402
16V) 16V) < 6.3V) T;.3V)
GND AMP_GND =
AMP_GND
DAC FILTER
1v8_ Audio Headphone Amp r and Output Socket
3V3_Audio o
o Filter calculated for 20K
Ohm Impedence of WM9010
c521 0513
cla c9 A11 Resistors 0603_CC 2.0UF Label
1UF 0.1UF C537 ®R510 (0402 6.3V) 0402 1av "ouT2"
(0603 (0402 1UF R519 10K P8
25v) 50v) |__AOUTL2_CAP 560 2 1 3.5mm
N U500 3 Stereo
(0603 25V) [=) T W Jack
GND €530 AINL2 Al a AMP_GND 4
U506 bl 2700PF INL > ci__ OUT2 HPOUTL 3 I AL
20 DSP DAOT DATAT 1 som P (0402 507) A AINR2 A2 e HPOUTL AUD 4
DA SDIN N OUT2_HPOUTR
2051 DSPDAO LROIK % 3 T L S— Gl HPoUTR |22 ~ ooz oso7
\  DAO_| LRCK — INREF
AOUTR |10 AOUTR2 = AMP_GND_[ 01UF oL ol 01UF
AMP_GND A (0402 16V) —T— ~T (0402 16V)
C536 OUT2_ENA B2y cn
(AUDIO_MCLK) 4 6 FILT2 1UF R518 C3__ crvoure our2
5,7,19,20,21 DSPI0_PCST ) MCLK o FLT+ [ AOUTR2_CAP 560 oure cper B3 CPVOUTP
z [ ° (] c516 CPCA crvoumvour{  R504 9 2 R507
o va ] (0603 25V) TP5  TP6 TP4 2.2UF o CPVOUTN 20 20 1%
CS4344 0544 C546 C542 C529 (0402 ourz_cros B4 z C506
“ 10UF 10UF 2700PF 6.3v) cPcB G 52 So0e.
(0402 16 (0805 (0805 (0402 50V) M90T0 | 0402
0402
16V) 16V) < 6 3v) Té.zv)
GND AMP_GND =
AMP_GND
Power & GND
3v3 SR FB8 3v3 Audio -
T 120 OHM o>,
~
N A Z “freescale
51
1V8_LR 1V8_Audio 10UF 0.1UF
(0805 (0402
SH3 16V) 16V) ICAP Classification: FCP:___ FIUO: X PUBL:___
1805_* Drawing Title:
Layout note: oMo . EVB-VF522R3
— Connect AMP_GND "island" to o ) Page Title: .
GND as close to pins 8 of U505 Note: Modifications from Rev.D 27419: Audio 3: DACs & Amplifier Outputs
and U506 as possible, with = - In FILTER circuit 560 and 2700pF instead S Document Number Rev
1 "Short" per IC. GND AMP_GND of 470 and 3300pF (BOM consolidation). B SCH-28141  PDF: SPF-28141 B2
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Daughtercard Interface

5V0_SR FB500
120 OHM
1~~~ 2 5V0_FB SR
e A e A
ca3 c3s C36
10UF 01UF | 0.1UF
(0805 (0402 (0402
16V) 16V) 16v) P13
—
60 59
3V3 SR GND 58 57
o 56 55
o TP_P24_45 [ 54| 53 1 TP P24 44 o
P16 ® = = ®TP17
- TP_P24_43 50| (49— TP Pad2
R31 ¢ TP @ 5 = ®TP19
10K XINT o XIN1 46 | K
DNP XOUT1 g XOUTT 44 43
¢ a2 41
(EASI_SCKT) 40 39 (EASI_FST)
519,20 RMili_MDC (ESAT_5D11) 38 37 TP_QOUT TBOCT < RMII1_MDIO
5 RMIIT_TXDO << TP TOUTEOCT 36 35 TP_QOUT_IBOC1
V3SR O TP_IOUT_IBOC1 ® TP TR TBOCT o = —= ®TP_IQFS_IBOC1
- TP_IQCLK_IBOC1 @ = - 32 31 3V3_SR
30 29 |
3V SR av3 sRO—— 22 | T
[ 24 23 INTB1 R30 0 55 VIU_PIX_CLK
5 % ) PIX_
56,16 CANLRxg 2elsct) 22 | 5 ot { CAN1_TX
6  TUNER_RST_B(I02 — ®TP27
{_RST_B(I02) ——, TP_P24_40 g I2C address 0xC4
R629 9 c70 c72 TP_P24_38 4 3 TP_P24_39
15K 0.1UF 2= =0 {UF Trase TP_P22 35 1 TP_P24_40 P
(0402 16V) (0402 16V) it e
boUT1 @ DOUT1 L DCLK1 ®DCLK1
v R43 O 3V3 R153 SR 7 3 TP_P24_41
GND GND GND 3V3_SRO g 3 : TP Pz ® EEPROM_SCK1
@ EEPROM_SDA1
=
CON 2X30 PLUG
Samtec TFM-130-02-S-D-A
\Y
GND GND

Compatible with "Si476x LNA-Balun Rev4.0"
RF tuner daughtercard by Silicon Labs.

5,19,20

5,10
5.6,16

Z “freescale”

ICAP Classification: FCP:___ FIUO: X PUBL:___
Drawing Title:
EVB-VF522R3
Page Title:
RF Tuner Daughtercard Interface
Size Document Number Rev
B SCH-28141  PDF: SPF-28141 B2
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5 4

), and Bluetooth Header
2 COMOLK S Generic CD Header
- - 3V3 SR
4-Pin Header (12C3) 5
(5V power)
5V0_SR 510,17  MLB_I2C3 SDA <> mtg:g-gg:ggf D
510,17  MLB_I2C3_SCL <<, RS567 & R565 o
3v3 SR 10K 10K
2 MLB_[2C3 SDA
7 CL R568 1.0K 5V0_SR
— P18
SAI2_RX_BCLK NP 00
-_MA_L 4 (I2C3_SCL)
GND g gﬁ:g’gé’g%ﬁ SAIZ_ RX DATA gg (T2C3_5DA) J13
5 SAI2_RX_SYNC & SA12_RX_SYNG 60 TP_J60_ S
ReT T ¢ 9 0__CD_MCIK
6 CD_RST_B(106) 171 gg A HDR_TX1 H
J] J] DNP
R631 GND HDR.2X6  Np
& 1.5K
Bluetooth Daughtercard Header
(compatible with o
Freescale part number
FD-B-TOOTH-DC)
SAI0_TX_SYNC 57
SAI0_RX_DATA 5 c
J5 3V3_SR
o Vybrid UART defines RIS as
° ; input and CTS as output < SAI0_TX_BCLK 5
oxe
0 O SAI0_TX_DATA 57
ofer X SClo_TX 5
5 SCI0_RX 56110 SDHCT_A_CLK R583 0 ¥ SDHE! CLK 511,14 TPV3 TPV5 TPVO
0 05 SOFCTB—CVD = X SClo_CTs 5
5 SCI0_RTS ) 0 012 e 981 el ;g SDHC1_CMD 511,14
3V3 SR TPV8 TPV6 00 TP J62 18 FB_AD20 5,14 e
6  BT_RST_B(I05)) 510 017 SDHCT_A_DATAT R77 o0
T 0% %2 SOHCT A DATAS —Res Vavto ggggDHOLDATM 5,14
TP_J62 23 23[90 124 TP 67 24 DHC1_DATA3 514
TP J62 25 2512972 TP J62 %6
O O
27 28
2919950
O O
R639 il; DR_2X15_M
1.5K GND GND
T SDHC1_A_DATA2 R578 )
SDHCT_A_DATAQ R72 0 gg SDHC1_DATA2 514 s
SDHC1_DATAQ 514
GND
12C (Authentication) Daughtercard Header
(3.3V power)
56,9,10,14,17,18  FB_AD[16.31] (< P17 ||
FBAD28  racoscl 1 [[oo
FB_AD: 12C2_SDA 3 4 GND
3V3 SR VCC 5 00 6
_SRO: 7 TO0 12C_RST_AV R45 0
g 00 BNP® K I2c_RST B(lO7) 6
00 -
-~
CON_2X5 -’ -
R44 frees
Layout note: ¢ 1.5K - ca'e
Place connector close to board edge.
A
GND ICAP Classification: FCP:___ FIUO: X PUBL:___
Drawing Title:
Note: Modifications from Rev.D 27419: T EVB-VF522R3
- SCIO_CTS (TRACE_CTL) now used for Bluetooth SCI. age Jifle:
- Bluetooth is now connected to SCIO rather than SCI2. 12C, CD, and Bluetooth Headers
— Added LCD 4-pin header (I2C3 interface). Size Document Number Rev
— Connector for different Bluetooth daughtercard type. B SCH-28141  PDF: SPF-28141 B2
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5 4 3 2
x 1l: Customer EVB Block Diagram
12C Device Write Read Speed
Branch
Mic 1 Tuner Oxc4 0xcS 400kHz
1 Touch Screeen 400kHz
2 10mux (Reset) 0x30 0x31 400kHz
Tuner / Volume 1 12C card (3.3V, 8pin) 400kHz
Whzels 3 Generic CD 400kHz
L J, 1 |mLB 0x40 Oxa 400kHz
3 |Ethernet Card 0xD1 0xD2 400kHz
CRAM QSPL1 QSPIO SAl FTI 1__{Most-WLB J00kHz
1 DCU 400kHz
SD Card <> eSDHC Dpcu TFT Panel with 12C address of MCIMXHDMICARD/ Agile # 26673,
Touch screen SiI9022A-based HDMI card:
DB9(RS232) 12C + ADC CONMGISE Transmitter Programming Interface (TPI) device address 0x72
4-pin Nolex (LN) FlexSCl CEC Programming Interface (CPI) device address 0xC0
-pin Molex
P i Vy brid $119020-compatible internal registers: first device address 0x72
4pin < ;m‘ﬁ‘ >| FlexCAN FlexSCl Bluetooth $119020-compatible internal registers: second device address 0x7A
< > lMadule
RCA (x4) VideoADC SAl
12C USB OTG | €—> OTG Micro AB Port
SAl USB 0TG Type A Host Port
e Ethemet 5 Ethernet Board-to-Board
Connector
MLB 12C 12C ESAI ESAI DSPI
12C Card DACIANE E’.u;;nm)
+ hdr - .
5.0V, 4pin) \l, - Cptional Daughter Card
B cExemaic
=
= “freescale”
ICAP Classification: FCP:___ FIUO: X PUBI:___
Drawing Title:
EVB-VF522R3
Page Title:
Note: Modifications from Rev.D 27419: Appendix 1: EVB Block Diagram
- I2C1l also used for DCU daughtercard connector. Size Document Number Rov
- I2C3 also used for Ethernet daughtercard connector. B SCH-28141  PDF: SPF-28141 B2
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m 2: Audio Routing Diagram

BUX
Cabin Audio 1 Cabin Audio 2
(48kHT) (48kHz)
¥
DA DA
F e
] SRC
Ax in
I (48kHZYE SA-R*0) 48 «-X Filesystem
Cirus Media Audio 1 Stereo g SRC 1AP/ISB Audio Class
i ] — (49kHz) ESAI-TXO) ] iPod Audio
Post Processing, Media Audia 2 Stereo 2 R CD PCM
Ming andMwdng N[ (48kHZ) ESAITX1) pons 44 1KHI) (SH2ZRX)
i 2
- cram bt ,
SRC
4527 Brompts
Prompts (mona)
(48KHZ) (ESHI-TX2) SRC

4822

Phone Audio {mono)

(48KkHZ) (ESAI-TH3)

- Clock S
256 x 48kHz = 12 288 MHz

-
-
-

freescale”

-
-
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