UP CORE Carrier Board Design Guide




Company Profile

Established in 1992, AAEON is one of the leading designers and manufacturers of advanced

industrial and embedded computing platforms today.

Committed to innovative engineering, AAEON provides integrated solutions, hardware and services
for premier OEM/ODMs and system integrators worldwide. Reliable and high quality computing
platforms include industrial motherboards and systems, industrial displays, rugged tablets, PC/104,
PICMG and COM modules, embedded SBCs, embedded controllers, network appliances and related
accessories. AAEON also offers customized end-to-end services from initial product
conceptualization and product development on through to volume manufacturing and after-sales

service programs.

With a continuous pursuit of innovation and excellence, AAEON became a member of the ASUS
group in 2011, further strengthening its leadership fueled by advanced technology from ASUS and
leveraging resources within the group. AAEON is posed to offer more diversified embedded
products and solutions at higher quality standards to meet world-class design and manufacturing

demands in the years to come.

AAEON is an Associate member of the Intel® Intelligent Systems Alliance.

AAEON Core Values

Reliability: Delivering trustworthy products on a timely manner to our customers
Integrity: We value business integrity and ethics, making AAEON your choice business partner

Innovation: Working abreast with industry leaders to maintain technology leadership, AAEON is

able to help customers turn cutting-edge concepts into reality
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1.0 UP CORE Carrier board Pinout

. EXPANSION . Pwrgood Assert
Pin Description Plat. Power
CONNECTOR State

Al sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2%, per pin 0.5A
2 sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2%, per pin 0.5A
A3 sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2% , per pin 0.5A
Al sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2% , per pin 0.5A
AS sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2%, per pin 0.5A
A6 sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2%, per pin 0.5A
A7 sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2% , per pin 0.5A
A8 sy Power supply MB to carrier Voltage tolerance

board or carrier board to MB DC+2% , per pin 0.5A
A9 GND GND
A10 | GND GND

System Reset: This signal

] Input 20k PULL

Al11 | PMU_RSTBTN_N | forces an internal reset after V1P8 Up

being debounced.

Buffer drives
A12 | UART1_RTS High-speed request to send V1P8 VOH, 20k PULL
up

Power Button: The signal will Input 20k PULL
A13 | PMU_PWRBTN_N cause SMI_N or SClI to indicate vip8 UP

a system request to go to a
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sleep state. If the system is
already in a sleep state, this
signal will cause a wake event.
If the signal is pressed for
more than 4 seconds, this will
cause an unconditional
transition (power button
override) to the S5 state.
Override will occur even if the
system is in the S4 states. This
signal has an internal pull-up
resistor and has an internal 16

ms de-bounce on the input.

] Input 20k PULL
Al4 | UART1_CTS High-speed clear to send V1P8 up
SOix Sleep Control: This signal
is for power plane control. It
A15 | PMU_SLP_SOIX_N | can be used to control system | V1P8 20k PULL UP
power when it is in a SOix
state.
Buffer drives
GPIO16/UARTL T | _
Al6 X High-speed transmit data V1P8 VOH , 20k PULL
up
PCI Express* Clock Request
Used for devices that need to
request one of the output
clocks. Each clock request
maps to the matching PCle
Input 20k PULL
Al17 | PCIE_CLKREQO Root Port (e.g. V1P8 UP

PCIE_CLKREQ#[0] maps to PCIE
Root Port [0] and so on) NOTE:
These signals are muxed and
may be used by other

functions.
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GPIO17/UART1_R . . . Input 20k PULL
Al18 High-speed receive data input | V1P8
X uP
Suspend Clock: This 32 kHz
clock is an output of the RTC Buffer drives
generator circuit for use by VoL,
A19 | PMC_SUSCLKO V1P8
- other chips for refresh clock. (20k PULL
This signal is muxed and may DOWN)
be used by other functions.
A20 | GND GND
A21 | GND GND
The SoC places
this outputin a
high-impedance
A22 | DDI2_DDC_CLK Display 12C interface V1P8 state. For
inputs, external
drivers are not
expected.
SPI Master OUT Slave IN: Data
output pin for the SoC. Buffer drives
723 GPIO7/HAT_SPI2_ | Operates as a second data V1P8 VoL,
MOSI input pin for the SoC when in
Single Input, Dual Output Fast 20k PULL UP
Read mode.
The SoC places
this output in a
high-impedance
A24 | DDI2_DDC_DAT Display 12C interface V1P8 state. For
inputs, external
drivers are not
expected.
SPI Master IN Slave OUT: Data Input 20k PULL
A25 | GPIO8/SPI_MISO | _ V1P8
input pin for the SoC. upP
A26 | HDMI_CEC_D For CPLD control V1P8 RESERVED
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SPI Clock: When the bus is

Buffer drives

A27 | GPIO9/SPI_CLK idle, the owner will drive the V1P8 VOL, 20k PULL
clock signal low. upP
A28 | HDMI_CEC_R For CPLD control V1P8 RESERVED
. Buffer drives
SPI Chip Select 0: Used as the
A29 | GPIO22/SPI_CSON ] V1P8 VOH , 20k PULL
SPI Chip select 0.
up
DDI2_TYPE_C_HP Input (20k PULL
A30 Hot Plug Detect V1P8
D DOWN)
Buffer drives
SPI Chip Select 1: Used as the
A31 | GPIO23/SPI_CSIN ] V1P8 VOH , 20k PULL
SPI Chip select 1.
UP
Weak internal
A32 | ISH_GPIOO ISH_GPIOO V1P8 20k PULL
DOWN
A33 | GND GND
Weak internal
CPLD
A34 CPLD CLEAR/ISH_GPIO1 V1P8 20k PULL
CLEAR/ISH_GPIO1
DOWN
A35 | RESERVE N/A
Weak internal
A36 | ISH_GPIO2 ISH_GPIO2 V1P8 20k PULL
DOWN
A37 | RESERVE N/A
Weak internal
A38 | ISH_GPIO3 ISH_GPIO3 V1P8 20k PULL
DOWN
A39 | RESERVE N/A
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Weak internal

A40 ISH_GPI104 ISH_GPI104 V1P8 20k PULL
DOWN
A41 RESERVE N/A
Weak internal
CPLD
A42 CPLD DIN/ISH_GPIO7 V1P8 20k PULL
DIN/ISH_GPIO7
DOWN
A43 GND GND
Weak internal
Ad4 ISH_GPIO9 ISH_GPIO9 V1P8 20k PULL
DOWN
] Input 20k PULL
A45 GPI018/12S2_CLK | Clock signal for 12S V1P8
DOWN
Buffer drives
Pulse Width Modulation VoL,
A46 GP1025/PWMO V1P8
output 0. 20k PULL
DOWN
GPI014/1252_FR _ Input 20k PULL
A47 Frame select signal for 125 V1P8
M DOWN
) ) Buffer drives
Pulse Width Modulation
A48 GPIO13/PWM1 V1P8 VOL, 20k PULL
output 1.
up
GP1027/1252_DAT Input 20k PULL
A49 RX data for 12S V1P8
AIN DOWN
A50 GND GND
Buffer drives
GP1028/1252_DAT
A51 TX data for 12S V1P8 VOL, 20k PULL
AOUT
up
USB_HSIC_1 DAT Weak Buffer
A52 HSIC Data V1P2

A

drives VOL




A53 | GND GND
USB_HSIC 1 _STR Weak Buffer
A54 HSIC Strobe V1P2
OBE drives VOH
PCI Express Transmit
A55 | PCIE_TX0_DP V1P05
-~ Differential-Pair
A56 | GND GND
PCl Express Transmit
A57 | PCIE_TX0 DN V1P05
Differential-Pair
USB_HSIC 2 DAT Weak Buffer
A58 HSIC Data V1P2
A drives VOL
A59 | GND GND
USB_HSIC 2 STR Weak Buffer
A60 - - HSIC Strobe V1P2 ]
OBE drives VOH
PCl Express Receive
A61 | PCIE_RXO_DP V1P05
Differential-Pair
A62 | GND GND
PCI Express Receive
A63 | PCIE_RXO DN V1P05
-~ Differential-Pair
Universal Serial Bus Port
A64 | USB2 P6_DP V1P8 "P" 1.1V
Differential
A65 | GND GND
Universal Serial Bus Port
A66 | USB2 P6 DN V1P8 "p" 1.1V
-~ Differential
PCl Express Reference clock
A67 | PCIE_REFCLKO DP V1P05
- - Differential-Pair
A68 | GND GND
PCIE_REFCLKO_D | PCI Express Reference clock
A69 V1P05 X

N

Differential-Pair




Input, weak pull

A70 | USB_OTG_R ID | USB OTG ID pin V1P8
up
A71 | GND GND
A72 | GND GND
The SoC places
this outputin a
A73 | 12C0_SOC_SDA I2C0O data V1P8 high-impedance
state. (1k PU,
0oD)
A74 | SD3_CD SD Card detect V1P8 Input (20k PU)
The SoC places
this output in a
A75 | 12C0_SOC_SCL 12CO clock V1P8 high-impedance
state. (1k PU,
0oD)
The SoC places
this output in a
A76 | SD3_CMD SD Card command V1P8/ V3P3 high-impedance
state.
20k PULL UP
A77 | GND GND
Buffer drives
VOL,
A78 | SD3_1P8 EN SD Card 1.8V Enable V1P8
20k PULL
DOWN
Input 20k PULL
A79 |12C1_SOC_SDA 12C1 data V1P8 Up
Buffer drives
A80 | SD3_PWREN SD Card power enable V1P8

VOH,
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20k PULL
DOWN
Input 20k PULL
A81 | 12C1_SOC_SCL 12C1 clock V1P8 UP
Buffer drives
A82 | SD3_WP SD Card write protect V1P8 VOL, 20k PULL
DOWN
A83 | GND GND
Buffer drives
A84 | SD3_CLK SD Card clock V1P8/ V3P3 VOL, 20k PULL
DOWN
CPLD
Input 20k PULL
A85 | DOUT/ISH_12C1_ | CPLD DOUT/ISH_12C1_DATA V1P8 m
DATA
The SoC places
this output in a
A86 | SD3_SDO SD Card data bit 0 V1P8 high-impedance
state. 20k PULL
upP
A87 | ISH_I2C1_CLK ISH_12C1_CLK V1P8 Input (20k PU)
The SoC places
this outputin a
A88 | SD3_SD1 SD Card data bit 1 V1P8 high-impedance
state. 20k PULL
up
A89 | GND GND
The SoC places
this output in a
A90 | SD3_SD2 SD Card data bit 2 V1P8 high-impedance

state.

20k PULL UP




A91 | RESERVE N/A
The SoC places
this output in a
A92 | SD3_SD3 SD Card data bit 3 V1P8 high-impedance
state.
20k PULL UP
A93 | RESERVE N/A
A94 | GND GND
A95 | RESERVE N/A
Weak internal
CPLD_OE/GPIO_S
A96 WIS CPLD_OE/GPIO_SW78 V1P8 20k PULL
DOWN
A97 | RESERVE N/A
Weak internal
CPLD_RST/GPIO_
A98 SUS8 CPLD_RST/GPIO_SUS8 V1P8 20k PULL
DOWN
A99 | RESERVE N/A
Weak internal
CPLD_STROBE/GP
A100 CPLD_STROBE/GPIO_SUS9 V1P8 20k PULL

10_SUS9

DOWN




2.0 UP CORE Mechanical Specification

2.1 UP CORE Module Form Factors
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Figure 2-1 Module Form Factors




Figure 2-1 AAEON UP CORE Module

2.2 UP CORE Carrier Board Connectors

UP CORE M/B module utilizes one 100-pin high density connectors to interface the UP CORE

module and carrier board. To design Carrier Board Connector:
Connector Socket type : PANASONIC / AXK5500347YG

Mated Height : 9 mm

P5KS: Mated height 4.0mm, 4.5mm, 5.0mm, 5.5mm, 6.0mm, 6.5mm, 7.0mm, 8.0mm, 9.0mm type
* Socket
CAD Data
/
" : e C—
~ tion face) (1.10)
. ) \
Dimension table (mm) [ 54
- 46 3.20
No. of pins A B \
20 820 | 450
24 920 | 550 0.15:0.09 (1.10)
30 1070 | 7.00 ’
34 11.70 | 8.00 \I’[
36 12.20 | 850 it
40 1320 | 950 I
50 15.70 | 12.00 General tolerance: +0.2
60 18.20 | 14.50 Mated height B
70 20.70 | 17.00 4.0 mm, 5.0 mm, 6.0 mm | 3.05
80 23.20 | 19.50 4.5mm, 5.5 mm, 6.5 mm | 3.55
T
T 10 [ 2820 | 2450 7.0mm, 80 mm] 9.0mm] 6.05

T R P

Figure 2-2-1 Carrier Board Connector



2.3 PCB dimension reference

2.3.1 UP CORE system reference
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2.3.2 UP CORE MB

TOP SIDE:

66




BOTTOM SIDE:

3.5

@2.15%4

4.05

2.3.3 Spacer Carrier board

TOP SIDE




2.3.4 Carrier board (user customize)

TOP SIDE:
26
@2.75%4
4.05 w
BOTTOM SIDE

@2.75%4




3.0 PCB STACK

3.1 PCB Stack Example

R
o)

)
)
\
®
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)

o LATER ool updasign |/ pessing the thislness of sash CRIGTNAL (al) FEFERENCEL | MPEDANCE |MPEDANCE
CESCRIPTION Lagrer smdl copper thiskmesstrdl) TRACE SFACE AYER TYFE  |SFBCchet %)
Solder Mask 0s
4 L2 single end SCE10%
Lager 1 TOP 0 5ozt plating 18 4 5 L2 differential pad|  25E10%
33 12 L2 differential pad|  100E15%
Prepueg 1080 HE 23
Layer 2 BN lem 13
o 4 il 4
52 L2+ 15 single end SCE10%
Layer - Lo 12 4 4 1215 |diffeentisl peds|  85%10%
33 65 L2+ 15 |differentiol pedr|  10015%
Prepreg coue il + PEERAD 1%
Laer 4 | e ez 13
Coue 4 mil 4
Layex 5 | GNL2 1oz 13
Prepreg 1060 HE. 28
4 L5 single end SCE10%
Layer 6 BOTTOM 0 5ozt plating 18 4 5 L2 differntial ped|  25E10%
33 12 L2 differsntial peir|  100£15%
Solder Mask 0s
PUE THICENESS 64 mil

Design should follow above impedance value



3.2 Main routing general layout requirement

Electrical Target Layout Geametries (mils)
I/O Interfaces Stackup Ta ZifF Kh I::::Iéz;.}:—n Tr.dut F:I::i:;f:dl‘.:dr E&T:ATE gfg:;:;_lu:r
(Ohms) | (Ohms) | (%) | ‘signai | Width | “spacing | Signat | Signal
group

eDp M5 S0 a5 3.2 1.57 4 5 g 12
eDp DsL S0 a5 3.2 1.57 4 4.5 g 12
De DSL S0 a5 3.2 1.57 4 4.3 g 12
MIPI-DSI DSL S0 a5 3.2 1.57 4 4.5 g 12
MIPI-CSI DsL S0 a5 3.2 1.57 4 4.5 g 12
UsBz M5 S0 a5 3.2 1.57 4 3 g 12
UsBz DsL S0 a5 3.2 1.57 4 4.5 g 12
Usez M5 S0 a5 3.2 1.57 4 3 g 12
Usez DSL S0 a5 3.2 1.57 4 4.3 g 12
PCle DsL S0 a5 3.2 1.57 4 4. g 12
XTAL INfOUT MS/DSL | 30 M A 0.8 0.2 4 M A 15 15
Platform CLE MS/DSL | 30 MNSA 1.57 0.2 4 MN/A 12 13
eMMC DATA DSL S0 MNSA 3.2 3.2 4 MN/A g ]
eMMC CLKE DSL S0 MNSA 1.57 0.8 4 MNSA 12 15
SDI0 DATA/CMD | DSL S0 M A 3.2 3.2 4 MSA g ]
SDIO CLE DSL 30 MNSA 3.2 1.57 4 MNSA g 12
HSIC DATA DsL S0 MNSA 3.2 4.0 4 MN/A g 7
HSIC 5TB DSL S0 MNSA 3.2 0.8 4 MN/A g 15
FSTSPL Data DSL S0 M A 3.2 3.2 4 MSA g ]
FSTSPI CLK = S0 MNSA 1.57 0.2 4 MN/A 12 13
I2C DsL S0 MNSA & 4.0 4 MN/A 3 7
25 DSL S0 M A G 4.0 4 MSA 3 T
UART DsL S0 M A G 4.0 4 M A 3 T
SVID DSL S0 MNSA [ 6.0 4 MNSA 3 7




4.0 Circuit Reference

4.1 PCIE Mini-Card Reference Schematics

3 FMU_FWRETN_373_N < g D0, f-04 RO402

R124

10K-04 CLKREQ MIMTE
L)

GMD2Z UIM_VPP
Reserved/UIM_CE GNDE
Reserved/UIM_CW_DISABLES
GHD3 PERSTE
PERnD +3. IVam
FERpD GNDE
GMD4 1.5V 2
GHDE SME_CLK
PETnD SMB_DATA
FETpD GND10
GMDE UsB_D-
Ressrvedd USB_D+
GND11

LED _WWANS

LED_WLANZ

LED_WPANZ

1.5V 3

GND12

vz

GHD12 H1
GHD14 H2

BZF AAA-PCI-D4T-FDI

- e——— = =g
y v, |\ ! ¥V J
—eay =g A
an fiSUS assoc. co.
PIV_3G
PIVE 33
5 vE,
=
L]
B
O P UM DAT P_UIM_PWR PIV_3G PIV_3G
Tz F U CIK J_ T T
T FOm_RET c4s
E FOTEE T o.1uFrzsviod
l RET RES
XI0K-04 10K-04
18 =
) G EN I
7T 5 RET
FL
i) RT1
= T cs X/10K-D4
RTD 004  RO40Z 7] PE_RST OUT 82% 55 ¥uF/ -:l\."X-NJ_
M - -
EA USEZ DN R R7? . . 004 RDADZ UsE Helc 4
D TSEZ DF R RS -mmmz% gttty :
L7
LAl 1
75 1 WLAN_LED
£
E)
k2
Hi
IACEE




4.2 PCIE LAN Reference Schematics

4.2.1 LAN

The 8-wire 10/100/1000BaseT Gigabit Ethernet interface compliant to the IEEE 802.3-2005

specification is the preferred interface for this port, with the carrier Module PHY responsible for

implementing auto-negotiation of 10/100BaseTX vs 10/100/1000BaseT operation.

4.2.2 LAN Reference Schematics

U9
3 PCIE_CLKREQO B101,\, X(0:04 R0402
R102, , 10K-04 PCIE R CLKREQD 12
LAN_VDD330 R10: 0-04 R0402 PCIE_REFOLKo A DP 15 | CLKREQB
5 PECLKP S5 82 R104,°,/0-04 R0402 PCIE_REFOLKo R ON__16 | REFCLK P
5 PECLKN 5 82 REFCLK_N
C67 0.1uF/25VX-04PCIE TX0 DP C 13
5 TP 582 p—QIUF/ZSVX04P0E TX0DEC o pigip
5 TXN 5 82 Cce8 0.1uF/25VX-04PCIE TX0 DN C HSIN
C70 4} 0.1uF/25VX-04PCIE AX0 DP C 17
5 RXP_5_82 aln T 1g| HSOP
5 RXN 5 82 % C71 1k 0.1uF/25VX-04PCIE_RX0 DN C HSON
LAN_VDD33
R106 , . 10K-04
- l 21
3,6 PMU_PWRBTN_3P3 N<< } R107 A 0-04 R0402 LANWAKEB
- 19
34,5 PLTRST BUF 3P3 N [ > > R108,\0-04R0402 AN PLTRST N PERSTB
5,6 PE_RST OUT 82# B109,\,X(0:04 R0402
ISOLATE# 20
ISOLATEB
R112 249k 31
0402 % RSET
+L1_VDDREG
'[ c76 I c77
4.7UF/6.3VX-08 0.1uF/25VX-04
LAN_VDD33
Q =
Y 23
R115 0-06 VDDREG
11
[—32| AVDD33 1
AVDD33 2
= c82 c83 c84 c8s
T 4.7uF/6.3VX—04]— 0.1uF/25VX—04]— 4.7uF/6.3VX—04T 0.1uF/25VX-04
=
RTL8111G-CG

10 LAN1_MDI3-
MDIN3 g CANT_MDI3%
MDIP3 TANT MDI2-
MDIN2 [ CANT_MDI2+
MDIP2 |5 CANT MDTT-
MDINT =7 CANT_MDI+
MDIP1 [ TCANT MDT0-
MDINO =7 CANT_MDIO+
MDIPO
28 LAN_XTL25P
CKXTAL1
CKXTAL2 = R195. M
Y2
V E1 D 23:
= 25MHz 4P =
Lo
33pF
50V
0402
27 LAN_LEDO R110 150
e 26 LAN_LED [0 e
1
LED1/GPO 3‘30121 15}3
25 LAN_ACTLEDN
LED2
R113 330
P— S AN
LAN_VDD3®—g0% %
LAN_VDD10 +V3P3A LAN_VDD33
ot FB5
REGOUT 60@100MHz
c78 c79
4.7uF/6.3VX-04 | 0.1uF/25VX-04 c80 cei
4.7UF/6.3VX-04 | 0.1uF/25VX-04
3 . —
AVDD10_1 g LAN_VDD10
AVDD10_2 |35 o
AVDD10_3 [
DVDD10
- C86 c87 c89 €90 = co1
T 0.1uF/25V><rDT 0.1UF/25VX04 T u,qu/zsvxo:i' u,qu/zsvx—o:f 0.1UF/25VX-04
=
33
GND1 T



LAN1
LAN_LINK1000# 9
CAN_LINKT00# 10| L1
L2
LAN1 TMDIO+ 1
CANT_TMDIO- 7| MIDO+
CANT TMDI1+ 3| MIDO-
CANT _TMDI2+ 7| MID1+ H3
CANT_TNVDIZ- 5| MiD2+ GNDO 7
TANT_TMDI1- 3 m:gf N(i'\%m A
[ANT_TMDI3+ 7 -
LAN17TMD|3- 8 MID3+ NPTH2 X
= MID3-
LAN ACTLEDN 11
[AN_ACTLEDP 12| L3
L4 /77
12P RC1-1Q00000D 90D(F)
LAN_VDD33
R167 . . X/0-04 R0402 TE1
TCT+ 1 24
[ANT_MDIO+ 7| JCT MCT1 23 CANT_TMDI0+
TANT_MDIO- 3| D1+ MX1+ oo CANT_TMDIO-
7§ TD1- MX1- F77
TANT MDI1+ 5| ICT2 MCT2 f7p [ANT TMDIT+
CANT _MDI1- 6 | TD2+ MX2+ 19 CANT TMDI-
71 TD2- MX2- I8
LAN1 MIpT2+ g | ICT3 MCT3 7 TANT [TMDI2+
TANT_MDI2- g | TD3+ MX3+ 76 CANT [TMDI2-
T0 § TD3- MX3- f5
LAN1 MDI3+ 77| TCT4 MCT4 77 LAN1 [TMDI3+
TANT_MIDI3- 12| TD4+ MX4+ 13 TANT [TMDI13-
TD4- MX4-
C132 Cc133 10134 c73
T 0.01uF T 0.01uF 0.01uF T 0.01uF R163 R164 R165 R166
oy hoiy T holy ey 15892402 751.04 O 75104 9 75-1-04 9 75-1-04
0402 0402 0402 0402 J l
= = C69
1000pF/2KVX-12

Note: TVS placement must be close to Connector for ESD Solution.



4.3 USB

All USB interfaces shall be USB 2.0 compliant. A Carrier must current limit the USB power source to
minimize disruption of the Carrier in the event that a short or over-current condition exists on one

of the USB Ports. A Module must fill the USB Ports starting at Port 0.

4.3.1 USB Reference Schematics - USB2.

+V5PQ_USBT
CH? CN2
+ veus 1 s
1 4 2 HZ
10 USB2_P0_DN % T R 3 D- H2 FH3
10 USB2_P0_DP = o D+ H3 Az
900hm/MCZ1210AH900TAOG GND H4
4P A32-05M1-112

U25
H Line-1 NC1 ;oﬁ(
h Line-2 NC2 ﬁ
USB2 P0_DP_L 4 E:ZS G:g; 7 USB2 P0_DP_L
USB2 PO DN L 51 linea Noa |8 USB2 PO DN L
1 AZ1045-04F 1

Note: TVS placement must be close to Connector for ESD Solution .

4.3.2 USB Power Over-Current Protection Reference Schematic

+V5P0_USBO

10125 10126 a
122UF 0.1uF

10V 16V Dé

0805 0402 0402ESDA-MLP
= 30V
o
U2 L
1 5 —
2 VOUT VIN +V5P0A
GND 4
FLAG EN
= | RT9742CGI5 =5
c127
1uF
0.1uF 10V
22,30,31,33  PMU_SLP_SOIX N_3P3 [ > >{—H1694 0 16V

0402 5% 10402 0402



4.412C

4.4.1 12C reference schematic

+VIPEA
AHPEA .
+VIFBA R1ET Rl
T 10K-04 S 10k
Rigs R120 Rio1
10K-04 T0K-04 10K-04
1 Uig
7| A0 CC
T Al WF & 1201
T AL SCL 7 TZCT
P L— VES  SDA
1 Z4LCIZAT-IIEN-G
N =
T123-040H02 |5 K

1P 220-58-03GEREF1P 220-25-0pGB01 3*1P Z20-55-00GED1

JP2{1-7)
112304002
JP3-2) Ri%2 R133 Ri%4 +V1PBA
. | T1EE-0a002 104 104 104

Ri&1
HTOK-D4

EEPRCOM_WP R154 004

10K-04




4.5 12S

SOC LPE Audio subsystem provides HW acceleration for common audio and voice functions such as
codec, acoustic echo cancellation, noise cancellation etc. Low Power voice and audio engine
provides a mechanism for rendering audio and voice streams and tones from the operating system,
applications to an audio or voice codec, and ultimately to the speaker, headphones, or Bluetooth

headsets.
12S port 2 is by default connected to the audio codec.
12S reference schematic

Connect to ALC5672

oCovDD
avoo

™
ak
e = CH1||230FME3V
8 ¥y o2
wa  CPMZ T BTG 3V
cPet 5
CPN1
CRyEE  CID|RAFEN }
cPyPp —ZE—| I—
SRVE CEVEE €12 >
PR

MICBIAZ1

L e mmez
INIF_SLEEVE

41 INzPINL
INR:

MICBIAS2

ALCS5672

4 DacDAT1 GPIC2OME_SCL F—ore
ADCDAT1 GhoTiRe F—— S — - = ——— — !




4.6 DIO

General Purpose Input / Output (GPI0O)

DIO Reference Schematics

DIO1
GPI00/I2C1_SDA 1 HT
GPIO1/12C1_SCL 2 31
GPIO2/ADC-input 3 1
GPIO/SPI_MOSI 4 -
GPIO7/SPI_MISO 5
GPI08/SPI_CLK 6
GPI09/12C0_SDA 7
GPIO10 8
GPIO11 9
GPIO12/PWMI 10
GPIO13/12S _FRM 1
GPIO14 12
GPIO15/UART_TX 13
GPIO16/UART_RX 14
GPIO17/12S CLK 15
GPIOR1/SPI_CSON 16
GPI1022/SP|_CS1N. 17
GPI023/12C0_SCL 18
GPIO24/PWMO 19
GPIO25 20
GPI026/12S_DATAIN _ 21
GPI027/12S DATAOQUT gg
+V3PSA  |——t +—
26
27
C129 - 28
0.1 uF/25VX—04l +VSPO_HAT 29 32
30 H2 J_

= Cc130 = 30P 712-94-30TWRS

0.1uF/25VX-04

+V58 +V5S
“f ............ . u19 ©
RP1 o
1K g
N
. | o=z =
DIO_P1 ) :8; — S/
DIO_P2 7
DIO_P3 5 103 Z
104
[a]
=z
0]
TPD4EO001DRLR »
Note: (1) TVS placement must be close to Connector for ESD Solution

AR EARE®
ARAE_\sTw



4.7 SDIO

SD Card Reference Schematics Note:

7,28

+V3P3SX_SDCARD
l C625 l C626
10uF 0.1uF D24
6.3V 16V SF10402-050E560NP-LF
0402 0402
= = N
= CN29
D MM D_MICR NN 10
SDMMC3_CD_MICROCO! 91 oo i
SDMMC3 _DATA1_MICROCONN g | GND1
~—__SDNMMC3_DATA0_MICROCONN 77| DATH
% DATO
SDMMC3_CLK_MICROCONN 5| VSS 14
7| CLK GND5 13
SDMMC3_CMD_MICROCON 3| VDD GND4 [
SDMMC3_DATAS MICROCONN 7| CMD GND3 |7
3 2_MICROCONN 7| DAT3 GND2
DAT2
v 8P 502774-0891 A%
AUD_GND AUD_GND
+V3P3SX_SDCARD
+V3.3A
s u75 ;
cez7 IN  OUT [z
1uF
6.3V 4 GND 3
0201 X—DIS EN
= NCT3521U
A4
+V3.38 UD_GND
R872
100K
5%
0201
PWR_SD_R_EN
©
" |E QB9A
SDMMC3 PWREN B [5°> R903 0/Ro40PWR_SD_R_ER N 9% EpeK1 -
- Q698
) MeK1
— N
u76
SDMMC3_CD_MICROCONN L vy I SDMMC3_CD_MICROCONN
7| Line- 9
X—7 Line2 NC2[g—X
SDMMC3_DATA1_MICROCONN 4 | GND  GND1 =7 SDMMC3_DATA1_MICROCONN
SDMMC3_DATAO MICROCONN 5 | Line-3  NC3 5 SDMMC3_DATAO_MICROCONN
Line-4 NC4
~ AZ1045-04F A4
AUD_GND AUD_GND
u77
SDMMC3_CLK_MICROCONN 11 10 SDMMC3_CLK_MICROCONN
Line-1  NC1 9 SPVMC3 CMD_MICROCONN
— = 3| Line2 NC2[g =
SDMMC3 DATA3 MICROCONN 4 | GND  GND1 =7 SDMMC3_DATA3 MICROCONN|
SDMMC3_DATA2_MICROCONN 5 t!”e*i mgi 5 SDMMC3_DATA2_MICROCONN
Ine-
~ AZ1045-04F A4
AUD_GND AUD_GND

TVS placement must be close to Connector for ESD Solution.



4.8 Serial Interface

Serial Interface Reference Schematics :

4.8.1 USBto UART

USB2 UR DP L

USB2 UR DN L

F81438G1_MODE1 5
F81438G1_MODE2 5

+V5P0_HAT UART_P5V UART_P3V
FB7
220@100MHz 800mA C189| 0.1uF/25VX04 T G190, 0.1uF/25VX04 |
0402 C191 1uF/10VX-04
< '—
o J_ J_ R271'__12K-1-04 R272 0-06
C192 €193 \Y4 =
l 4.7u|=/e.3vx-o4l 0.1uF/25VX-04
N - u25 ;Egggggggg P Fg i T
49 ?3‘?3‘88388000‘0052@0
>—g- NC27 zzzzzzzzzg <z 32
X571 NC28 e NC16 317X
CO—z5 RI2# NC15 [30—X
O—p3| CTS2# NC14 [Fpg—X
O—5z-| DTR2# NC13 [og—X
ke S P e
_IN 25 UART_XTALZ
O—57-| DCD2# XTAL_OUT =
58 ﬁ‘égg ; \G,SB 24 UR 1P8C194,, 1uF/10VX04 ] | R273 1M-04
%59 8 23 C195| | 0.1uF/25VX04 Y
X—gp| NC30 3.3VCC_1 [p7 t Y1
X—p7| MODEO_2 NC11 [o17—X 1 2
X~ | MODE1_2 NC10 [FogX UART P3V =
X—g3| MODE2_2 NC9 X T 1
O—p7 Sou2 — NC8 Fg=—X = =
B—siN2 2 _ NC7 [7
S b S ow maw N6 X =+ c196 L cig7
a5 Q- a0boh Ehrv© 10pF/50V-04 10pF/50V-04
ODZ000Q0VFCKFF®BOO
SOhn=2zZ30zZXxxraonzz == =
,_r o m)tt Y mfl F81532U 12MHz.CL:18pF.20PPM 4P
M1-1
72 3§§ng$§ UART_UDSR 5
UARTUDTR UART_UCTS 5
UARTURT UART UDTR 5
UARTURTS UART URI 5
cH UART UDCON UART URTS 5
3 USB2 P0_DN t e | g—usszimONL UART-UDEON 5
3 U3 oo s TRRTURS L2 YT ARS,
900hm/NMGZ1210AH900TAOG = UART_URXD 5

4.8.2 UART to RS232/422/485

+V507H AT +V507H AT

R86
10K-04

438G1_MODE2

R89
10K-04

F81438G1_SD

R90
10K-04



JP1{3-50
2751001 0P53501G-R

F81438G_MODE1  Selection

1-3

3-5

o Default

E JP1(2-411

UART_UDTR

F81438G_MODEZ2 Selection
2-4 1 Default
4-6 0

+V3P3A

R83
X/100K-1-04

UART_URT:

+V5P0_HAT
[e)

I c60 1 ce1
l 1uF/1ovx—041 0.1UF/25VX-04

©
B Q
7 UART_UDCDN UARTUDCON 2 lps our S Rs N f——RgRA
7 UART_URXD UART-UTSD——25] R4_OUT R4_IN 77— n ——
7 UART_UTXD UARTUGTR—27] 720N T2 0UT |8 TR
7 UART UDTR UARTORT—26] T3IN T3 OUT A
7 UART_URI R5T——00- UARTIOE  Ri_ouT RT_IN TS
7 UART_URTS 0462 UART UbSR 19| T_IN T1_OUT |5 RA
7 UART_UDSR UARTUCTS 20| R2.OUT R2_IN |5 c
7 UART UCTS R3_OUT R3_IN
F81438G1_SLEW 25
——————]stew
Felas8G1 Monet 2} onl2
51436G1 2 - Y
F81438G1_SD___ 24 | MODE 2
- y ce2
D or 12 0.1uF/25VX-04
=
a 13 Cce3
s 2 co. 0.1UF/25VX04
o < = TA56G
ce4 ce
0.1 uF/ZSVX—Ml I 0.1uF/25VX-04
+V3P3A
, Us . ces +V5P0_HAT
0.1uF/25VX-04
UART UDE>Z] NC voe l R93 4.7K-1-04
3|A 4 = R99 . . X/0-04 R0402 UART{-DE -
GND M
X/SN74AHC1G14DBVR R96 X/4.7K-1-04) F81438G1_SLEW

R100, . X/0-04 R0402

1



+V5P0_HAT

R91
49.9K-1-06

RXA

DCDA

R94
X/120-08

R97
49.9K-1-06

+V5P0_HAT

R92
49.9K-1-06

R95
X/120-08
DTRA |

R98
49.9K-1-06

RS-232/485/422 Pin Assignment

Pin RS-232 RS-485 RS-422
1 Deco RS485 D- | RS422 TX-
2 RX RS485 D+ | RS422 TX+
3 X RS422_RX+
4 DTR R5422 RX-

Serlal Port Mode Selection

SD

Mode 1

Mode 2

Mode

0

RS-422

RS-232 Default

RS-485

= OO |

bl = | & [

1
1
X

Shutdown Mode

COMA_GND

©

DCDAI

DSRAB

RTSA7
TXA_3
CTSAB
DTRAZ

o
o
s
lw)
©
o

H1

RIA_ 9

H2

:
e[ E[5LY):

o
o
<
N

R171

0-08




4.9 Power Management Signals

49.1 DCIN

2.6A
SVIN_EXT
T
CH3D |
1
== ; ;
P -
Cig4 C185
3P 418AEWTJ02004PA S0D{M) o7 = 10uF 0.1uF
*D40ZESDA-MLP 28V T 168V
1 oV

G2

4.9.2 Voltage DC IN Protect circuit

AIN_EXT
trace width: 400 mil 5V 5"""""""1
AVIN_EXT vy
1 i@l Z 1 trace width: 400 mil
ENN | L= b
+ e I ]
RiT32 cHi4 415
K04 Z2uF

| e Si4491EDY-T1-GE2
MMBTASZLTIG
RT3 JoK-1Q4 1

H RiT14
- 100K-D4

M
D13

pr R RITi5

4.7K-1-04

R1728
1B0K-1-04.

4.9.3 RESET BUTTON

0.1uF

l;z;g l

@_; o RIEET 100-1-04

Dz
*SFI0402-DE0EESONP-LF

[ = FMU_RSTETH_M



4.9.4 POWERBUTTON

POWER Button AIPI VR
R&1
10K
5%
1 g =)
:I—O=n_ I 7 = | R438 004
ﬂs 4 [H1 J P
L Di ¥/100pF
= IF 12VDC " EFI0402-050ESS0NP-LF T BV
2

J__W

1

4.9.5 5Vto 3.3V CIRCUIT

+VEFDA
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49.6 3.3Vto 1.8V CIRCUIT
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5.0 STACK DESIGN LIMITATION and rule

This concept idea is according 100 pin to develop the customize daughter board. The top board is

UP CORE MB

And the second board is the first carrier board which is for high speed signal application only.

Then the next carrier board is for power converter and low speed signal application design.

IR ] LU
Tweak your UP Core solution exactly
to your needs. stack HATS ko expand IO

and get the most cut or your UP coref

5.1 The Aaeon’s current design example:
® Top layer => UP CORE M/B
® Middle layer =>HIGH SPEED Carrier board

® Bottom layer => LOW SPEED Carrier board




Spacer Carrier board (UP-CRSTQ0) is the bridge between MB & Carrier board and the height is 9mm.

TOP side picture:

Bottom side picture:

éim q. l]Q




Middle layer (UP-CRSTO1) =>HIGH SPEED Carrier board include below signal:

USB

HSIC

PCIE

12C

TOP side picture

Bottom side picture

Bottom layer (UP-CRST02)=> LOW SPEED Carrier board include below signal :

5.2

Signal assignment




Power

RS232/422/485 (USB to UART)
12C

GPIO

PWM

TOP side picture

Bottom side picture




