2 3 4 5 7 8
U MCU
MCU.SchDoc
R173,, 1K5 U_Memory
+3V3|—T R17“N‘v 1K5 R 1 - gg}-gg& Same length Memory.SchDoc
Y_swdio - A[0..23] A[0..23]
Audio.SchDoc D[0.31] e D[0.31]
® - > 12C1_SCL SAI1_SCKB ] SAI1_SCKB SDCLK - > SDCLK
® 12C1_SDA SAIl FSB <] SAI1 FSB SDNEO - > SDNEO0
SAI1 SDB <] SAI1 SDB SDNRAS - > SDNRAS
SAIl SDA | - > SAIl_SDA SDNCAS 7 - > SDNCAS
SAI1 MCLKB ] SAIl_MCLKB SDNWE \/ - > SDNWE
MIC CK | MIC_CK SDCKEO | > - > SDCKEO0
| Audio INT 2S3 SD [ > - > 12S3 SD FMC NBLO | D Eﬁg_ggli?
M BLI1
U _LCD&Camera&Connectors IEMg_EBLz % % FMC NBL2
LCD&Camera&Connectors.SchDoc FMC NBL3 | > FMC_NBL3
® > 12C1_SCL LCD_R[0..7] LCD_RJ[0..7] FMC NEI [ > - > FMC NEI1
® 12C1_SDA LCD_G[0..7] LCD_G[0..7] FMC NE2 [ > - > FMC_NE2
LCD BJ0..7] TR LCD BJ0..7] FMC NWE | > - > FMC _NWE
LCD CLK co= ] LCD CLK FMC NOE [ > FMC NOE
LCD HSYNC <] LCD _HSYNC FMC NWAIT < | ] FMC NWAIT
DI SEand
— = RS232&IrDA.SchDoc
LCD BL CTRL z ] LCD BL CTRL RS232/ItDA RX < | ] RS232/IrDA_RX
] LCD_INT PAR D[0..11] PAR DJ[0..11] RS232/ItDA TX [ > - > RS232/rtDA_ TX
PAR PCLK [ > - > PAR PCLK
> RESET# PAR HSYNC [ - > PAR _HSYNC
(| Camera PLUG PAR VSYNC [ > - > PAR VSYNC
- = - U_MotorControl
— RSTI SISDEBK/[S(?%(I % ggg_i/%él MotorControl.SchDoc
— > XSDN SPI3 MISO | > SPI3_MISO MC PFCsyncl [ > > MC_PFCsyncl
MC_PFCsync2
U CAN&MicroSDD&IO Expandor MC—PI\IZ%SY\I)‘;I_ZI % % e
CAN&MicroSDD&IO Expandor.SchDoc MC__WL S = MC:WL
> 12C1_SCL CAN1 RX | > - > CAN1 RX MC VH | ) - > MC_VH
12C1_SDA CAN1 TX e Clock@ CAN1 TX MC VL | > - > MC_VL
—__ > EXP_IO0 uSD_CLK ] uSD_CLK MC UH | - > MC_UH
EXP 101 uSD CMD ] uSD _CMD MC UL | > % MC UL
EXP_102 uSD_DO uSD_DO MC_CurrentA MC_CurrentA
EXP_ 103 uSD DI uSD D1 MC_CurrentB | MC_CurrentB
EXP 104 uSD D2 uSD D2 MC_CurrentC | MC_CurrentC
EXP 105 uSD D3 uSD D3 MC_ EnA | MC _EnA
EXP 106 MC EnB ~ | MC_EnB
EXP 107 MC NTC [ > > MC_NTC
EXP 108 MC DissipativeBrake | > - > MC DissipativeBrake
EXP 109 MC EmergencySTOP C( | MC_EmergencySTOP
EXP 1010 MC PFCpwm [ > - > MC PFCpwm
EXP 1011 MC_Heatsink | MC_Heatsink
EXP 1012 MC BusVoltage ] MC_BusVoltage
EXP 1013 MC_EnlIndex ] MC_EnIndex
EXP 1014 .
- U_Ext C t
:Q EXP 1015 I0_Expandor INT | > EXT_INT o e SehDoc
<__| MicroSDCard_Detect :
. PAJ0..15
] gt 5@{8..12} PB[[O..IS]]
Ethernet.SchDoc PCI0.15
25MHz clock PC[O..15] 10..13]
] MIL INT MII TX CLK > MIL TX CLK PD[0..15] PD[0..15]
MII_TXDO | MII_ TXDO PE[0..15] PE[0..15]
MII TXD1 | MIIL_ TXD1 PF[0..15] PF[0..15]
MII_TXD2 | MII TXD2 PGJ[0..15] PG[0..15]
MII_TXD3 | MII TXD3 PHJ[0..15] PHJ[0..15]
MII TX EN ] MIL TX_EN PI[0..15] PI[0..15]
MIT RX CLK 25MHz clock = PJ[0..15] PJ[0..15]
MII RXDO [ > - > MII_RXDO0 PKJ0..7] PKJ0..7]
MII RXD1 [ > - > MII RXDl1 ] FMC_NWAIT
MII RXD2 % % MII_ RXD2 RESET# . RESET#
MII RXD3 MII RXD3
VE o
MIL RX ER | > - > MII RX_ER
MIL COL | > - > MII COL TDI % TDI
MIL CRS | > - > MII CRS TRST TRST
MII_ MDC | MII. MDC TMS/SWDIO TOMIILs clock | TMS/SWDIO
MII_MDIO >SMIs clock MII_MDIO TCK/SWCLK | TCK/SWCLK
> RESET# MII_ MCO <:> <__| MIL. MCO TDO/SWO | > AN clook * % TDO/SWO
. TRACE CK TRACE CK
s TRACE DO | ~ TRACE DO
Peripherals.SchDoc TRACE DI 9 . TRACE DI
- - U P
"1 JOY_SEL LEDI | LEDI TRACE D2 [ > > TRACE D2 Poer SehDoc
1 JOY_DOWN LED2 ] LED2 TRACE D3 [ > - > TRACE D3 :
] JOY_LEFT LED3 ] LED3 ¢ RESET#
] JOY_RIGHT .LED4 < LED4. U ST LINK
<1 JOY_UP Potentiometer | . > Potentiometer ST LINK.SCHDOC
WAKEUP | ) - > WAKEUP - :
TAMPER KEY [ > - > TAMPER KEY | TDI
U USB_OTG — _
USB_OTG.SchDoc Same length - %\{/IS;SWDIO Notel: Text in italic placed on a wire doesn’ t correspond to net name. It just helps to identify
, rapidly MCU IO related to this wire.
2 OTG FS2 PowerSwitchOn ULPLDI0..7] 60MHz clock S gig_gl[(o -7 % %ggg\\x%LK Note2:ESD protection component D15 on CAN was added from Version A.1 to B.1
(| OTG _FS2_OverCurrent AL (EliS ~ . ULPI DIR | ] RESET# Note3:Jumper JP16(CAN_RX) replaced R259 from Version A.1 to B.1
LI D)L | ULPL STP Note4:Signal LCD ON/OFF on PC6 was removed from Version A.1 to B.1
ULPL STP <__ . ULPI NXT Note5:Reset pin of U7 was controlled by system reset from Version A.1 to B.1
%LI;,ISEN)ég \_/ USB FS2 DP Note6:BSN20 were used on TR1 and TR2 from Version A.1 to B.1
11 RESET# RIS 357 USB FS2 DM Note7:R16 was unmounted by default from Version A.1 to B.1
US]SﬁFEéEDI% USB FS2 ID Note8:PC6 as [2C_CK input timer and PC7 as output clock timer to Mems microphone from
- = - = Version A.1 to B.1
Note9:SDRAM's part number was changed to MT48LC4M32B2B5-7 from Version A.1 to B.1
U USB _OTG _FS Notel0:Bootloader function was removed from B.1 to B.2
USB_OTG FS.SchDoc
. OTG_FS1_PowerSwitchOn USB_FS1_DP USB_FS1_DP STMicroelectronics
| OTG_FS1_OverCurrent USB FS1 DM USB FS1 DM
USB FS1 ID [ > - > USB FS1 ID Title:

STM324x9I-EVAL

NumberMB1045 | Rev: B.2(PCB.SCH)| Date:7/24/2013 | Sheet 1 of 16
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Default 12C Address:0011010
+3V3 U17
=0 gg LDO1VDD AGND 576
T =>— AVDDI AGND —(2
3 t—; SPKVDDI AGND —
T ==— SPKVDD2 SPKGNDI —=
Co— AVDD2 SPKGND2 —+=5
P +1V8|—o =—— CPVDD CPGND —=>
T ~>— DCVDD DGND —=
5 ==— DBVDD HP2GND | I
+1V8|—o LDO2VDD
ol S = 8l 8 NS | 2l & SDA —= A2k [2C1 SDA
SISl S| SIS S SISl S R184,, 10K . D4 H1 PB6 -
d I +3V3 VWA 53 LDOI1ENA __ SCLK — 57 RTe5 VAT 12C1 SCL
=] I = - = <] s C67 || 1uF =—— LDO2ENA CS/ADDR —= WA |+3v3
| & g 5l s 5 S| & s | I VREFC CIFMODE It
— *——o—o—o ® —@ *——
D3 PF7
—— MCLK 1 SAIl MCLKB
= 5EG g? DMICCLK GPIO2/MCLK2 ~%
SAIl SCKB BFO 0 BCLKI SPKMODE Tl |
SAI_FSB  —p5=s =— LRCLKI REFGND | It
SAIl_SDB EEE =— DACDATI A7
SAIl_SDA ADCDATI MICBIAS1 o
Audio INT EXP 103 G3 _ ADCLRCLKI/GPIOI MICBIAS?2 /gg RI7TOW-2K2
PC7 To 10 expandor VL
MIC CK
— —C6l —=C70 —=C72
H2 _ Gpio3/BCLK2 OUT2N —=2-
F4 F8 4. 7uF 4. 7TuF 4. 7uF
—5— GPIO4/LRCLK2 HPOUT2P —— 8 $ It s ON23
T5 GPIO5/DACDAT?2 G5 6 \/
N <7 GPIO7/ADCDAT? HPOUTIFB —&= o WV
000 ——— GPIO6/ADCLR HPOUTIR —=—t A Q
N JP15 HPOUTIL o A\
RO %. GPIO11/BCLK3 & = ¢ 2
+5— GPIOTO/LRCLK3 Of O] PJ3028B-3
U183 5 I0O8/DACDAT3 Cs %_ E_
| 5 ~ GPIO9/ADCDATS3 LINEOUTIN —== 8 S ||
o—o0 VDD LR LINEOUTIP ——= — - . |
LR180  LRI182
2 5 CLK —3 I\ 62~ =2~ INILP LINEOUT2N —p+ 35 o = B 2 |
- GND DOUT S 1 INILN LINEOUT2P —= = _© ©
MP34DTO1TR 2 luF  BS LINEOUTEB ——= 1 = m| 87
S 1 S — | IN2LN/DMICDATI Bl L9~~~ ~BLMISHEG60|SNID _”'Ll I
— U19 5 C7 SISO e e mmmmBLMlSHE60*SN1D 217
| 5 || IS BT g }g; SPKOUTLP o—o 38
¢—o VDD LR - = =
e ix 3 s S A LI o8
Of - GND DOUT —1 / = IN2RP/VRXP SPKOUTRP +
— 1 tinte slotl of SAI A9 - - ETE 284394 or XY303V
MP34DTOITR c ININADIANCIDIAL G8 > ] ez N
e3 CPCA
= 14 CPCB —18
S C68 2.2uF = =
= CPVOUTN —r—r| o ! “'Q mI
~ CPVOUTP T T ——
O 00O ' =
AT =T 1p13 WMS8994ECS/R
MICBIASI
+3V3
ENTFALLT
STMicroelectronics  ENTFALLT
Title: .
STM324x91-EVAL Audio
Number:MB1045 Rev: B.2(PCB.SCH)| Date:7/24/2013 SheetdS  of 16
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N R157 = 162+§Y3
+3V3 ‘ R1€
Cle6l 10K 0 CN22
— N o Ore _ -
| || |||' eXeNe 'Default setting: 1<->2 - DB9-male CAN connector
| | ~ Default setting: Open
JP10 =
100nF | . = /O\
Ul4 { 6 O
CANI TX 2RI 713 D RS <§— %JP” e % O
'|| 3 CANH = o 3 O
PA11 7 NG 5 1©
CANI1 RX R Vref —| « O
- §R158 4 15
SN65HVD230 120 9 o
D15 5
& -O
. E 24-2BLY R166 & R170
ENTFALLT Opti " [N/A] S 0 T
— +3V3 —
ENTFALLT
+3V3
MICRO SD Y 1O andor ENTFALLT
R156 5R153 SR152 LR155 SR154
(TF) Card 347K 34K I4TK 34K 34K Ul6
ENE— “EXP 100 ; GPIOO GPIOS }(1) EXP 108
PCY EXPNOI s— GPIOI GPIO9 — EXP 109
uSD DI ol & EXP 102~_ T— GPIO2 GPIO10 —% EXP 1010
uSD D0 otk e EXP 103 > =— GPIO3 GPIO1l —= EXP 1011
uSD D3 5610 ® EXP 104 — GPIO4 GPIO12 — EXP 1012
uSD D2 e EXP 105 <~ GPIOS GPIOI3 —= EXP 1013
uSD CLK 555 EXP 106 = GPIO6 GPIO14 —3 EXP 1014
uSD CMD & EXP 107 07 GPIO15 EXP 1015
12C1 SCL PB6 L/ 22 o I0 Expandor INT
e1spA —PBY 20 ! Rio7 10K V3
— 24 '. R159., 10K
_ . 21 23 R16J," 10K
SNl NN <t O~ +3V3] ? 0 ZI(\:I(I; ﬁ(l) <8 T R17$N‘v TOK L ||,
PJS008-2000 ——Cl63 25 | .o '
SMSO064FF or SMS128FF | |lmAm AR A A - 100nF
STMPE1600QTR
Default 12C Address:1000010
\ y/
\ /
13V3 N v
= =
) N
LR 151 =
: 1=
10K . .
: EXP 1015 R150 STMlcroeIQCtronlcs
MicroSDCard Detect ® O“N‘v
To IO expandor Title:
STM324x9I-EVAL CAN&uSD&IO Expandor
Number:MB1045 Rev: B.2(PCB.SCH)| Date:7/24/2013 Sheet71 of 16
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+3V3

MII MCO

@
——(C48 .\ ——C47 SR80SR 131
100nF SRI2HLRITERI1ISR O(I; 100nF 2240240
| %50 350 350350 |
U5 = \—\ CN10
MII TX CLK gg‘rj 1 RO3\m-32 é TX CLK TD+ }Z : 411
MII TX EN 5GT3 =~ TX_EN ™D- — o +——
MIT TXDO 5G4 =+ TXD_0 RD+ — )
MII TXDI 505 =~ TXD_I RD- —= S ;
MII TXD2 s >~ TXD_2 NC —— =
MII TXD3 ~ TXD 3/SNI MODE NC —- ——
NC ——
MIT RXDO ggg gjng gg ji RXD 0/PHYADI NC ~% o
MII RXDI S WS —= RXD_I/PHYAD? NC —— —— LED(green)_A
MIT RXD2 S I TAMEEE = RXD_2/PHYAD3 —— LED(grekn) K
MIT RXD3 B AV —— RXD_3/PHYAD4 =— LED(Yellgw)_A
MIT RX ER 5A7 7 =~ RX_ER/MDIX_EN LED(Yellow) K
MII RX DV AT AR =~ RX_DV/MII_MODE ;
MIT RX CLK AV RX CLK — NC
. CHS GND
MIT COL gﬂg jg COL/PHYADO > Shicld
MIT CRS CRS/CRS DV/LED CFG +3V3 . Shield
MII_MDC gﬁ\:; g(l)> MDC DLSDII BN gg ° ﬁ%‘w" ég — JS%(():(I);gicl)Brce' SI-60\16-F
MIT MDIO s "~ MDIO LED_SPEED/ANI —5= W = uree:
+3V3 A - LED ACT/COL/AN EN & AV
RESET# RESET N
MIT INT A Gl /_ PWR DOWN/INT NC —2L R85\ 2K2
3vsRI6 0, 10K NC 20RBEUDIRI] o
To 10 expandor ' v +3V3
R64, .. 0 33 SAARIRES zzé ! ! 4
. AV X2 IOVDD33 - A
34 1 13 |32 27 ——=C33 ——C39
— (30 5] X 10VDD 100nF | 100nF | 100nF
29pF == X4 pg & 25MHz_OUT o 5
25MHz (with socket R86 AIGINID) =
o T z (with socket) 25MHz 'IH o 5471 IR AGND | B =
T 220F 4.87K —=— PFBIN2 IOGND —%
| z— PFBINI [OGND —32
o q, . . PFBOUT DGND
+
PA8 3| — (135 =—C131 =—=C136 =—C1% DP§3848CVV —
100nF | 100nF | 100nF 10uF
JP6
Title:
STM324x91-EVVAL Ethernet
Number:MB1045 Rev: B.2(PCB.SCH)| Date:7/24/2013 Sheet7/  of 16
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Place close Memory
CN11
SDNEO PH3 . 3 PH5 NWE
O i
A11 PG1 3 g PF1I SDNRAS
Open by default CN6  Left Open by default CN7  Right Open by default 'Il 9 10 ||'
PIl1 PI13 D4 PE7 PE9 D6
PHO SIEY '|| ; i PB5 PC15 g '|| ; i BES PCl4 D7 PEL0 g 1i PES D5
ISE R208,, 820 s SB6 — PH1 PI15 s PC13 D9 PE12 < i PE11 D8
v PF6 - g PF7 PI12 - g PK7 D12 PE15 7 18 PF15 A9
PF10 o 10 ||' Open by default P18 o 10 ||' D10 PE13 19 20 PE14 D11
PCO S PF9 PK6 - PK5 A16 PDI11 ~— PHS D16
PA2 3 14 PA1 PK4 3 14 PB9 A17 PD12 Sy PH10 D18
PAO 5 16 PC1 PG12 5 16 PK3 A15 _PGS5 s o6 PH9 D17
PF8 g PA3 PG10 i PB6 D19 PHI11 S PG4  A14
|| 19 20 e || 19 20 el || 29 30 It
PA4 S PA7 PB7 S PJ15 A18 PD13 S PHI2 D20
PC2 s PA5 PD3 s PB4 A12 PG2 5 PG3 A13
PC4 % o PB1 PG13 S PJ13 D13 PDS G PDI0 D15
PC3 S PH4 PJ12 S PC12 D14 PD9 o e PD15 D1
PB2 S |I' PGl4 - |I' DO PD14 o 40 PG8 SDCLK
PJ3 S PI14 PBS - PA15
PB10 o PJ4 PG11 o PK1 P1039-2%20MGF-089-1A
PB14 15 36 PB11 PJ11 35 36 PAT4 FTR-120-03-L-D-LC (Samtec)
PH6 o oo PB15 PKO oo PK2
PH7 PA13
PBlz'll i? jg PJ5 PA11'|| i? jg PAL2
PB13 )y PJ6 PA9 )= PA10
PI9 45 ac PC5 PB3 P PC9 Place close Memory
=] 47 48 |-+3V3 D)6 47 48 |-+3v3 ENllz
D5V 49 50 It D5V 49 50 It g P 12 e
' PG6 51 57 PB0O ' PC8 51 %2 PAS A4 PF4 ; A PES A21
PJ7 PJO PCL}” . A3 PF3 PD6
PJ10 22 22 PJ2 PC10 22 22 EoRAE e A22 PE6 3 g PF2 Ao MC NWAIT
PJ3 g PJ1 PD2 g PC6 '|| S |I'
.|| 59 60 +5v .|| 59 60 | +5v %g 55‘3‘ 11 12 11le3(1) %
P1039-2*30MGF-089-1A P1039-2#30MGF-089-1A FMC NBL3 PI5 g }‘6‘ PE2 A23
FTR-130-03-L-D-LC (Samtec) FTR-130-03-L-D-LC (Samtec) FMC NBL2 P14 i P17 D29
SDNCAS PG15 O o PIO D30
D31 PI10 N P16 D28
FMC NBL1 PE1 -y PD7 FMC_NE1
FMC _NBLO PEO o PD5 FMC_NWE
FMC NE2 PG9 S PD4 FMC _NOE
2 _eoo == 0 =" w1 0
D26 P12 5 o PI3 D27
D25 PI1 BV PHI5 D23
D24 P10 PH14 D22
37 38
PA[0..15 PAJ0.15] PG[0..15 PGOIS D21 PH13 0 A 1433
PBJ0..15 PH[0..15 P1039-2*20MGF-089-1A
=2’ pB(0..15] PHIO..15] FTR-120-03-L-D-LC (Samtec)
JE[VRE) PC[0..15] PI[0..15]
a2’ PD0.15 &0l pi0.15]
PE[O..IS% PEG.15] 1>K[o..7]i PK[0.7]
PF[0.. . =
PF[0..15] STMicroelectronics
Title: ]
STM324x9]-EVAL Extension connector
Number:MB1045 Rev: B.2(PCB.SCH)| Date:7/24/2013 Sheet714 of 16
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+3V3

R14GR143R13$R 1
g[N/ N/AIN/ KT A]

TMS/SWDIO R90ANV 22 ¢ Al O L
R99. " 22 PA14 7
TCK/SWCLK :jM, ® o @
THOISWO R103., 22 . PB3 . . 214
— R105,, 22 . PA15 . / |
TRST 1112:&\,V 22 . PB4 . . / {
R10 22 )
RESET# WV ® o /
D9 | DI D11] D12} D14 D13 A
142
N\ N\ <
g-A\,; A\‘j\‘j\; AWA-: = N/A]
W W w W (V) 2
N| N| N N N | &
L/ — CN16
= = = = = = CN13 +3V3 4 JTAG +3V3
1 /] | 1
2 ><\ L 2
3 / AN 3
- _ 4 N 4
attdessen 10 poliger samtec ARM-SWD-Debug stecker
http://www.support.code-red-tech.com/CodeRedWiki/HardwareDebugConnections 5 ® 5
bzw. . 6 6 +3V3
Sl(_ehe_ hier im Schematic SWD. 7 7 KEY 7 ® —_—
Wichtig! Pull up & Downs nicht vergessen. Z
8 . N 8 ®
9 ~ )l 9 ; R144
A0 10 4 [N/A]
~ 11 : 11 4
/ 12 12 |
13 | \ 13 R 143
14 Rllﬁwy IN/A] 14 4 10K
15 | IS5
16 R“&/\, IN/A] 16 4
JTAG/SWD +3‘f-3 }; | i; R148 ,,, 10K |
@
19 19 R149 10K
20 ] 20 A
O
pale comnector 2x3 P127B-2*10MGF-079-1E7/
itch 1.27 mm — —l
SAMTEC FTSH-105-01-F-D-K FTSH-110-01-L-DV (Samt_c — —
JP1 JUMPER i
INTRST PEG JTAG connector
TTMS TRACE D3 DPES
JTCK . TRACE D2 PE4
JTDO ! TRACE Dl BE3
RESET? IRACE DO PE2
TRACE CK
SWDITAG
Trace connector
STMicroelectronics

Title:

STM324x9I-EVAL JTAG&Trace

Number:MB1045 Rev: B.2(PCB.SCH)| Date:7/24/2013 Sheet76 of 16
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Stattdessen 10 poliger samtec ARM-SWD-Debug stecker 
http://www.support.code-red-tech.com/CodeRedWiki/HardwareDebugConnections
bzw.
Siehe hier im Schematic SWD.
Wichtig! Pull up & Downs nicht vergessen.
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dmera
N0 PAR D[0..]1]  emmtepeiiian
i 9 | c101+11\_78 C100 |
PI15 LCD RO LCD GO  PJ7 . | | .
PJO _LCD RI 2 2 LCD Gl PJ8 LR R ||| | CN5 | |||
PJ1 LCD R2 - LCD G2  PJ9 100nF T 100nF
PJ2 LCD R3 5 10 LCD G3 PJ10 14
PJ3 LCD R4 11 12 LCD G4 _PJ11 PD6 PAR D10 s 6 PAR D11 PD?2
\PJ4 LCD R5 LCD G5~ PKO | |
PJ5 LCD R6 }g }‘6‘ LCD 66  PK1 PC10 PAR D8 ; 1(8) PAR D9 PC1
PJ6 ™\ LCD R7 LCD G7 _ PK2 | |
\x e ~ To IO expandor PB6 12C1 SCL C] 01 1 2C1 SDA cPBY
pJ2 LCDBO R18‘3‘N‘ 0 PR7 LCD _ENB Camera PLUG o 2AE 105 15 16 —¢
PJ13 LCD BYl ¥ — — RSTI C 17 18 P3
N
ZEETs 212 oo sy Bt 5 3 [ Cinct
PK3 _LCD B4 | LED_VSYNC P\OQ PAR DO | ;; 3421 — 1 PAR DI / PC7
PK4 LCD BS5 PI14 16D CIK PC8\. PAR D2 s 26 PAR D3  PC9
PK5 LCD B6 1 — PC11 PAR D4 27 5% PAR D5 PD3
PK6 LCD B7 ‘ RESETS PB8 PAR D6 59 30 PAR D7  PE6
DO e =5 Moy +——— \\ 58 gBLA ggg 2C1 SDA PAR HSYNC gﬁg \\ 31 32 // = =Sl PAR VSYNC
LCD INT — 12C1 SCL PAR PCLK TN 33 34 %TP p
— 35 36
LCD BL CTRE el — hﬁ 37 38 —¢
+5V = o — +2V8| o 39 40 —|+2Vv8
c60 _1 — i \ i 1
BEAD(FCM1608KF-601T03) {OuF _5&%8+ 1C0101n7F__ \41 e _5(%?6 +1V38
dl T4 ° | N an ) |||' F1000-2%20MGF-LOA I
BEAD(FCM1608KE-601T03) — = ) Y74 | CLM-120-0%L-D (Samtéci R44§ X3
P127B-2*25MGF-079-1A HI1 = = 10K 4 | vee our B2
FTSH-125-01-F-DV-K (Samtec) | I [Ehvep 2
+1V8
|||' SM7745HEX-24.0M —
H2
212 +2V8
(N/A] !
TR1 SR204R205
. BSN20___ G SAKT4KT
EXT/RF E2P Connector EXP |02 R206.. 1K5 2 7 T2 I2C1 SCL L3 Lﬁ 1 12C1 SCL C
RSTI VWA K 9013 SR &
CN3 From IO expandor _ TR2 o
[2C1°SDA R3 ,,, 0 PBY R R207 | BSN20___ G
DCI SCC R4 WO PB6 | , | EXT RESET IK5 ﬁ
V3 P 1 2C1 SDA 3 LH 1 | 12C1 SDA C
p— D N——"S
| 7 8 —J+sv :
F206A-2*04MGF-A +1V8
SSM-104-L-DH (Samtec)
220
[N/A]
XSDN C
CN2 -
SPI3 CS I2C1 SDA R7,,. 0 PB9 PC11 I\ | EXP 100 R229., 1K5 2 T3
EXT_RESET 12CLSCL_RG w0 __PB6 _ . . PCT0__| | psecr - EXT_RESET SN v K 9013
' s 6 PC12 | \\SPB MOSI From IO £xpandor o _
=7 s —v W ! STMicroelectronics
P127B-2*05MGF-079-1A — Title:
FTSH-105-01-L-DV-K (Samtec) STM324x9I-EVAL LCD&Camera&Connectors
Number:MB1045 Rev: B.2(PCB.SCH) Date:9/10/2013 Sheet6  of 16
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1 2 3 4 5 6 7 8
I R223., [N/A] PAO
Il CRS SB7 — PAO i
— R219., 0 PAO PCO
WAKEUP v ULPI STP
et R2 1Y TN/A] PAT PCT R218 TNAL i Currenth
MII RX CLK Rzl:gw 0 PATS £C1 Rzzzm 0 MII MDC
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	JP5_3

	Ports
	I2S3_SD


	NetJP6_2
	JP6_2
	U5_34

	NetJP6_3
	Pins
	JP6_3

	Ports
	MII_MCO


	NetJP7_1
	JP7_1
	U4_17

	NetJP7_2
	Pins
	JP7_2

	Ports
	RS232/IRDA_RX


	NetJP7_3
	JP7_3
	U1_4

	NetJP8_2
	JP8_2
	U3C_C1

	NetJP9_2
	JP9_2
	R116_1
	U8_B4

	NetJP10_2
	JP10_2
	R157_1
	U14_8

	NetJP10_3
	JP10_3
	R162_1

	NetJP11_1
	JP11_1
	R158_2

	NetJP14_1
	JP14_1
	U17_A9

	NetJP14_2
	JP14_2
	U18_4
	U19_4

	NetJP14_3
	Pins
	JP14_3

	Ports
	I2S3_SD


	NetJP15_1
	JP15_1
	U17_C6

	NetJP15_2
	JP15_2
	U18_3
	U19_3

	NetJP15_3
	Pins
	JP15_3

	Ports
	MIC_CK


	NetJP16_2
	Pins
	JP16_2

	Ports
	CAN1_RX


	NetL2_1
	L2_1
	R81_2
	R87_2
	R105_2

	NetL6_1
	L6_1
	U17_B3

	NetL7_1
	L7_1
	U17_C3

	NetL8_1
	L8_1
	U17_A2

	NetL9_1
	L9_1
	U17_B1

	NetLD1_2
	LD1_2
	R192_2

	NetLD2_2
	LD2_2
	R191_2

	NetLD3_2
	LD3_2
	R190_2

	NetLD4_2
	LD4_2
	R189_2

	NetLD5_1
	LD5_1
	R98_1

	NetLD5_2
	LD5_2
	T4_3

	NetLD6_1
	LD6_1
	R296_1

	NetLD6_2
	LD6_2
	R124_2
	R125_2
	U6_3
	U7_10

	NetLD7_1
	LD7_1
	R118_1

	NetLD7_2
	LD7_2
	T5_3

	NetLD8_1
	LD8_1
	R133_1

	NetLD8_2
	LD8_2
	R132_2
	R134_2
	U9_3

	NetLD9_1
	LD9_1
	R135_1

	NetLD9_2
	LD9_2
	T1_3

	NetLD10_1
	LD10_1
	R141_1

	NetLD11_2
	LD11_2
	R186_2

	NetLD11_3
	LD11_3
	R187_2

	NetLD11_4
	LD11_4
	R188_1

	NetR2_2
	R2_2
	U1_1

	NetR5_1
	R5_1
	SW2_2

	NetR16_2
	Pins
	R16_2

	Ports
	MC_EMERGENCYSTOP


	NetR21_1
	R21_1
	R22_1
	U3A_E5

	NetR23_1
	Pins
	R23_1

	Ports
	TRACE_D2


	NetR23_2
	R23_2
	R29_1
	U3B_B1

	NetR25_1
	R25_1
	R26_2

	NetR25_2
	R25_2
	RV1_2

	NetR28_2
	Pins
	R28_2

	Ports
	POTENTIOMETER


	NetR32_1
	R32_1
	R114_2
	R120_1
	R128_2
	U3B_B2

	NetR33_1
	Pins
	R33_1

	Ports
	TRACE_D1


	NetR33_2
	R33_2
	R34_1
	U3B_A1

	NetR36_1
	R36_1
	R39_2
	U3B_A2

	NetR38_1
	Pins
	R38_1

	Ports
	TRACE_CK


	NetR38_2
	R38_2
	R40_1
	U3B_A3

	NetR39_1
	Pins
	R39_1

	Ports
	TRACE_D0


	NetR42_1
	R42_1
	U3B_B7

	NetR43_1
	Pins
	R43_1

	Ports
	MII_RX_ER


	NetR43_2
	R43_2
	R244_2
	U3B_D5

	NetR44_1
	R44_1
	X3_1

	NetR45_2
	Pins
	R45_2

	Ports
	MIC_CK


	NetR46_1
	R46_1
	U5_46

	NetR46_2
	Pins
	R46_2

	Ports
	MII_RXD3


	NetR47_1
	R47_1
	U5_45

	NetR47_2
	Pins
	R47_2

	Ports
	MII_RXD2


	NetR48_1
	R48_1
	U5_44

	NetR48_2
	Pins
	R48_2

	Ports
	MII_RXD1


	NetR49_1
	R49_1
	U5_43

	NetR49_2
	Pins
	R49_2

	Ports
	MII_RXD0


	NetR50_1
	R50_1
	U5_39

	NetR50_2
	Pins
	R50_2

	Ports
	MII_RX_DV


	NetR51_1
	R51_1
	U5_38

	NetR51_2
	Pins
	R51_2

	Ports
	MII_RX_CLK


	NetR52_1
	R52_1
	U3B_P8

	NetR53_1
	R53_1
	U3B_P9

	NetR54_1
	R54_1
	U3B_N9

	NetR55_1
	R55_1
	U3B_P10

	NetR56_1
	R56_1
	U3B_P11

	NetR57_2
	R57_2
	U3B_P14

	NetR58_2
	R58_2
	U3B_N14

	NetR59_2
	R59_2
	U3B_M15

	NetR60_1
	R60_1
	U3B_L15

	NetR61_1
	R61_1
	U3B_K13

	NetR62_1
	R62_1
	U3B_H14

	NetR63_1
	R63_1
	U5_1

	NetR63_2
	Pins
	R63_2

	Ports
	MII_TX_CLK


	NetR64_1
	R64_1
	U5_33

	NetR65_1
	R65_1
	U3B_R8

	NetR66_1
	R66_1
	U3B_R9

	NetR67_1
	R67_1
	U3B_R10

	NetR68_1
	R68_1
	U3B_R11

	NetR69_1
	R69_1
	U3B_R12

	NetR70_2
	R70_2
	U3B_P15

	NetR71_2
	R71_2
	U3B_N15

	NetR72_1
	R72_1
	U3B_L14

	NetR73_1
	R73_1
	U3B_K15

	NetR74_1
	R74_1
	U3B_L12

	NetR75_1
	Pins
	R75_1
	U5_30

	Ports
	MII_MDIO


	NetR76_2
	Pins
	R76_2
	U5_7

	Ports
	MII_INT


	NetR78_1
	R78_1
	U5_27

	NetR82_2
	R82_2
	R87_1
	T4_2

	NetR84_1
	R84_1
	U5_20

	NetR85_1
	R85_1
	U5_21

	NetR86_2
	R86_2
	U5_24

	NetR90_2
	Pins
	R90_2

	Ports
	TMS/SWDIO


	NetR92_1
	R92_1
	R93_1
	U8_F2

	NetR93_2
	Pins
	R93_2

	Ports
	FMC_NE1


	NetR94_1
	Pins
	R94_1
	U8_A4

	Ports
	FMC_NWAIT


	NetR95_1
	R95_1
	R96_2
	R97_2
	U6_4

	NetR95_2
	Pins
	R95_2

	Ports
	OTG_FS2_POWERSWITCHON


	NetR97_1
	R97_1
	U7_3

	NetR99_2
	Pins
	R99_2

	Ports
	TCK/SWCLK


	NetR101_2
	R101_2
	U7_32

	NetR102_1
	R102_1
	U7_23

	NetR103_2
	Pins
	R103_2

	Ports
	TDO/SWO


	NetR104_1
	R104_1
	U7_22

	NetR105_1
	R105_1
	U7_4

	NetR106_2
	Pins
	R106_2

	Ports
	TDI


	NetR107_2
	R107_2
	R111_2
	T5_2

	NetR108_1
	R108_1
	U7_19

	NetR109_2
	Pins
	R109_2

	Ports
	RESET#


	NetR110_1
	R110_1
	U8_A5
	U11_G5

	NetR110_2
	Pins
	R110_2

	Ports
	FMC_NWE


	NetR112_1
	R112_1
	U7_18

	NetR117_2
	Pins
	R117_2

	Ports
	USB_FS1_ID


	NetR120_2
	Pins
	R120_2

	Ports
	SAI1_SDA


	NetR122_2
	R122_2
	R123_1
	T7_2

	NetR123_2
	Pins
	R123_2

	Ports
	RESET#


	NetR124_1
	Pins
	R124_1

	Ports
	OTG_FS2_OVERCURRENT


	NetR126_1
	R126_1
	U7_14

	NetR126_2
	Pins
	R126_2

	Ports
	ULPI_CK


	NetR127_2
	Pins
	R127_2

	Ports
	TRST


	NetR128_1
	Pins
	R128_1

	Ports
	TRACE_D3


	NetR129_2
	R129_2
	R130_1
	U9_4

	NetR130_2
	Pins
	R130_2

	Ports
	OTG_FS1_POWERSWITCHON


	NetR132_1
	Pins
	R132_1

	Ports
	OTG_FS1_OVERCURRENT


	NetR137_2
	R137_2
	R138_2
	T1_2

	NetR146_1
	R146_1
	R147_1
	U11_B5

	NetR147_2
	Pins
	R147_2

	Ports
	FMC_NE2


	NetR150_1
	Pins
	R150_1
	R151_1

	Ports
	MICROSDCARD_DETECT


	NetR159_2
	R159_2
	R160_2
	U16_24

	NetR161_2
	R161_2
	R165_2
	U16_23

	NetR164_1
	R164_1
	U15_20

	NetR167_2
	Pins
	R167_2
	U16_22

	Ports
	IO_EXPANDOR_INT


	NetR169_2
	R169_2
	U15_44

	NetR171_2
	R171_2

	NetR172_1
	R172_1
	T6_1

	NetR173_2
	R173_2

	NetR174_2
	R174_2
	U15_2

	NetR175_2
	R175_2
	R179_2
	U16_18

	NetR177_2
	R177_2
	U15_3

	NetR183_2
	Pins
	R183_2

	Ports
	LCD_ENB


	NetR184_1
	R184_1
	U17_D4
	U17_D5

	NetR185_2
	R185_2
	U17_G2

	NetR189_1
	Pins
	R189_1

	Ports
	LED4


	NetR190_1
	Pins
	R190_1

	Ports
	LED3


	NetR191_1
	Pins
	R191_1

	Ports
	LED2


	NetR192_1
	Pins
	R192_1

	Ports
	LED1


	NetR193_2
	Pins
	R193_2

	Ports
	WAKEUP


	NetR202_2
	Pins
	R202_2

	Ports
	TAMPER_KEY


	NetR204_1
	R204_1
	U18_2

	NetR206_1
	R206_1
	T2_2

	NetR206_2
	Pins
	R206_2
	R207_1

	Ports
	RSTI


	NetR208_1
	Pins
	R208_1

	Ports
	RESET#


	NetR210_2
	Pins
	R210_2

	Ports
	MC_ENB


	NetR211_2
	Pins
	R211_2

	Ports
	MII_MDIO


	NetR213_1
	R213_1
	U3B_K3

	NetR214_2
	Pins
	R214_2

	Ports
	MII_RX_CLK


	NetR215_2
	Pins
	R215_2

	Ports
	MC_ENINDEX


	NetR217_1
	R217_1
	U3B_J2

	NetR218_1
	Pins
	R218_1

	Ports
	MC_CURRENTA


	NetR219_2
	Pins
	R219_2

	Ports
	WAKEUP


	NetR221_1
	R221_1
	U3B_H2

	NetR222_1
	Pins
	R222_1

	Ports
	MII_MDC


	NetR223_2
	Pins
	R223_2

	Ports
	MC_ENA


	NetR224_1
	R224_1
	U3B_G2

	NetR225_2
	Pins
	R225_2

	Ports
	MC_UL


	NetR226_1
	R226_1
	U3B_E2

	NetR227_2
	Pins
	R227_2

	Ports
	MII_RX_DV


	NetR228_1
	Pins
	R228_1

	Ports
	MII_TXD2


	NetR229_1
	R229_1
	T3_2

	NetR229_2
	Pins
	R229_2
	R230_1

	Ports
	XSDN


	NetR231_1
	R231_1
	U3B_D2

	NetR232_1
	Pins
	R232_1

	Ports
	MC_CURRENTB


	NetR233_2
	Pins
	R233_2

	Ports
	MII_TXD0


	NetR234_1
	Pins
	R234_1

	Ports
	MC_WL


	NetR235_1
	Pins
	R235_1

	Ports
	MC_BUSVOLTAGE


	NetR236_2
	Pins
	R236_2

	Ports
	MII_TXD1


	NetR237_2
	R237_2
	U3B_D4

	NetR238_1
	Pins
	R238_1

	Ports
	MII_TX_CLK


	NetR239_1
	Pins
	R239_1

	Ports
	MII_RXD0


	NetR240_1
	Pins
	R240_1

	Ports
	MC_DISSIPATIVEBRAKE


	NetR241_2
	R241_2
	U3B_E4

	NetR242_1
	Pins
	R242_1

	Ports
	MC_CURRENTC


	NetR243_1
	Pins
	R243_1

	Ports
	MII_TXD3


	NetR245_2
	R245_2
	U3C_L5

	NetR246_2
	Pins
	R246_2

	Ports
	MC_NTC


	NetR247_2
	R247_2
	U3B_D6

	NetR248_2
	R248_2
	SB8_1
	U3B_J4

	NetR249_2
	Pins
	R249_2

	Ports
	MII_TX_EN


	NetR250_1
	R250_1
	U3B_N6

	NetR251_2
	R251_2
	U3B_J3

	NetR252_2
	Pins
	R252_2

	Ports
	MC_PFCSYNC2


	NetR253_1
	R253_1
	U3B_M6

	NetR254_1
	R254_1
	U3B_P6

	NetR255_2
	Pins
	R255_2

	Ports
	MC_PFCPWM


	NetR256_2
	Pins
	R256_2

	Ports
	CAN1_TX


	NetR257_1
	R257_1
	U3B_M7

	NetR258_1
	R258_1
	U3B_N7

	NetR259_2
	R259_2
	T7_3
	U7_9

	NetR260_1
	Pins
	R260_1

	Ports
	USB_FS2_ID


	NetR261_2
	Pins
	R261_2

	Ports
	USB_FS1_DP


	NetR262_2
	Pins
	R262_2

	Ports
	RS232/IRDA_TX


	NetR263_1
	Pins
	R263_1

	Ports
	MC_HEATSINK


	NetR265_1
	Pins
	R265_1

	Ports
	USD_D1


	NetR267_1
	Pins
	R267_1

	Ports
	MII_RXD1


	NetR268_2
	Pins
	R268_2

	Ports
	MC_PFCSYNC1


	NetR269_1
	R269_1
	U3B_M12

	NetR270_1
	R270_1
	U3B_M11

	NetR271_1
	R271_1
	U3B_N11

	NetR272_2
	R272_2
	U3B_N10

	NetR273_1
	R273_1
	U3B_M8

	NetR274_1
	R274_1
	U3B_B12

	NetR275_2
	R275_2
	U3B_C14

	NetR276_2
	R276_2
	U3B_D14

	NetR277_2
	R277_2
	U3B_E14

	NetR278_2
	R278_2
	U3B_E12

	NetR279_2
	Pins
	R279_2

	Ports
	MII_MCO


	NetR280_1
	Pins
	R280_1

	Ports
	MC_WH


	NetR281_1
	Pins
	R281_1

	Ports
	USD_D0


	NetR282_1
	Pins
	R282_1

	Ports
	MC_VL


	NetR283_2
	Pins
	R283_2

	Ports
	LCD_BL_CTRL


	NetR284_1
	Pins
	R284_1

	Ports
	USD_D3


	NetR285_1
	R285_1
	U3B_M13

	NetR286_1
	R286_1
	U3B_N12

	NetR287_1
	R287_1
	U3B_M10

	NetR288_1
	R288_1
	U3B_C12

	NetR289_2
	R289_2
	U3B_C13

	NetR290_2
	R290_2
	U3B_D13

	NetR291_2
	R291_2
	U3B_E13

	NetR292_1
	Pins
	R292_1

	Ports
	MC_UH


	NetR293_1
	Pins
	R293_1

	Ports
	USD_D2


	NetR294_1
	Pins
	R294_1

	Ports
	USD_CMD


	NetR295_2
	R295_2
	U3B_H3

	NetR299_1
	R299_1
	U8_F7

	NetR301_1
	R301_1
	U10_J2

	NetR301_2
	Pins
	R301_2

	Ports
	SDCKE0


	NetR303_1
	R303_1
	R304_2
	T6_2

	NetSB7_1
	Pins
	SB7_1

	Ports
	MII_CRS


	NetSB8_2
	Pins
	SB8_2

	Ports
	MII_COL


	NetTP8_1
	TP8_1
	U5_25

	NetU1_2
	U1_2

	NetU1_3
	Pins
	U1_3
	U4_13

	Ports
	RS232/IRDA_TX


	NetU4_4
	U4_4

	NetU4_5
	U4_5

	NetU4_7
	U4_7

	NetU4_8
	U4_8

	NetU4_9
	U4_9

	NetU4_11
	U4_11

	NetU4_12
	U4_12

	NetU4_14
	U4_14

	NetU4_15
	U4_15

	NetU4_16
	U4_16

	NetU4_18
	U4_18

	NetU4_19
	U4_19

	NetU4_20
	U4_20

	NetU4_21
	U4_21

	NetU5_2
	Pins
	U5_2

	Ports
	MII_TX_EN


	NetU5_3
	Pins
	U5_3

	Ports
	MII_TXD0


	NetU5_4
	Pins
	U5_4

	Ports
	MII_TXD1


	NetU5_5
	Pins
	U5_5

	Ports
	MII_TXD2


	NetU5_6
	Pins
	U5_6

	Ports
	MII_TXD3


	NetU5_8
	U5_8

	NetU5_9
	U5_9

	NetU5_10
	U5_10

	NetU5_11
	U5_11

	NetU5_12
	U5_12

	NetU5_29
	Pins
	U5_29

	Ports
	RESET#


	NetU5_31
	Pins
	U5_31

	Ports
	MII_MDC


	NetU5_40
	Pins
	U5_40

	Ports
	MII_CRS


	NetU5_41
	Pins
	U5_41

	Ports
	MII_RX_ER


	NetU5_42
	Pins
	U5_42

	Ports
	MII_COL


	NetU7_11
	Pins
	U7_11

	Ports
	ULPI_NXT


	NetU7_12
	Pins
	U7_12

	Ports
	ULPI_DIR


	NetU7_13
	Pins
	U7_13

	Ports
	ULPI_STP


	NetU8_G2
	Pins
	U8_G2
	U11_A2

	Ports
	FMC_NOE


	NetU10_E3
	U10_E3

	NetU10_E7
	U10_E7

	NetU10_F2
	Pins
	U10_F2

	Ports
	FMC_NBL3


	NetU10_F8
	Pins
	U10_F8

	Ports
	FMC_NBL2


	NetU10_H3
	U10_H3

	NetU10_H7
	U10_H7

	NetU10_J1
	Pins
	U10_J1

	Ports
	SDCLK


	NetU10_J8
	Pins
	U10_J8

	Ports
	SDNE0


	NetU10_J9
	Pins
	U10_J9

	Ports
	SDNRAS


	NetU10_K1
	Pins
	U10_K1
	U11_B2

	Ports
	FMC_NBL1


	NetU10_K2
	U10_K2

	NetU10_K3
	U10_K3

	NetU10_K7
	Pins
	U10_K7

	Ports
	SDNCAS


	NetU10_K8
	Pins
	U10_K8

	Ports
	SDNWE


	NetU10_K9
	Pins
	U10_K9
	U11_A1

	Ports
	FMC_NBL0


	NetU14_1
	Pins
	U14_1

	Ports
	CAN1_TX


	NetU14_4
	Pins
	U14_4

	Ports
	CAN1_RX


	NetU14_5
	U14_5

	NetU15_11
	U15_11

	NetU15_12
	U15_12

	NetU15_13
	U15_13

	NetU15_14
	U15_14

	NetU15_21
	U15_21

	NetU15_22
	U15_22

	NetU15_28
	U15_28

	NetU15_40
	U15_40

	NetU15_41
	U15_41

	NetU15_42
	U15_42

	NetU15_43
	U15_43

	NetU15_45
	U15_45

	NetU15_46
	U15_46

	NetU16_1
	Pins
	U16_1

	Ports
	EXP_IO0


	NetU16_2
	Pins
	U16_2

	Ports
	EXP_IO1


	NetU16_3
	Pins
	U16_3

	Ports
	EXP_IO2


	NetU16_4
	Pins
	U16_4

	Ports
	EXP_IO3


	NetU16_5
	Pins
	U16_5

	Ports
	EXP_IO4


	NetU16_6
	Pins
	U16_6

	Ports
	EXP_IO5


	NetU16_7
	Pins
	U16_7

	Ports
	EXP_IO6


	NetU16_8
	Pins
	U16_8

	Ports
	EXP_IO7


	NetU16_10
	Pins
	U16_10

	Ports
	EXP_IO8


	NetU16_11
	Pins
	U16_11

	Ports
	EXP_IO9


	NetU16_12
	Pins
	U16_12

	Ports
	EXP_IO10


	NetU16_13
	Pins
	U16_13

	Ports
	EXP_IO11


	NetU16_14
	Pins
	U16_14

	Ports
	EXP_IO12


	NetU16_15
	Pins
	U16_15

	Ports
	EXP_IO13


	NetU16_16
	Pins
	U16_16

	Ports
	EXP_IO14


	NetU16_17
	Pins
	U16_17

	Ports
	EXP_IO15


	NetU16_19
	Pins
	U16_19

	Ports
	I2C1_SCL


	NetU16_20
	Pins
	U16_20

	Ports
	I2C1_SDA


	NetU17_A6
	U17_A6

	NetU17_A8
	U17_A8

	NetU17_B4
	U17_B4

	NetU17_B5
	U17_B5

	NetU17_B7
	U17_B7

	NetU17_B8
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