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Revision History.

REVISIONS

REV ECN DATE

CHECKED

RL[11/2016 Initial Development - Project Alliance, Variant “Irene” developed from "Amy” fr
Y21 8/2017 Added capacifors for EMI Mifigation fr
PC Board Stackup
1 - S1 - (T0P) "Component” Layer; Signal 1
2 - 01 - Ground Reference Layer;
3 - S2 - Signal Layer
L - P1 - Power Layer; (Floods Only)
5 - P2 - Power Layer; (Floods Only)
6 - S3 - Signal Layer
7 - G2 - Ground Reference Layer
8 - S4 - (BOTTOM) Signal Layer
Notes:
1. NO signal traces permiffed on layers G1 or G2
Z: High Speed frace Requirements:
a) Nof Permitted on G1, G2, P1 or P2
b) Should be predominantly run on S1/S2 pair OR S3/S4 pair.
o If fransifion befween S1/S27 pair and S3/S4 pair must
have a via connecting G1 and GZ no greafer than 100 mils
away from fransifion via.
3: Connections fo ground (bypass caps) should minimize inductance.
ie: Use largest ftrace width b/t pad & via practical
L Board should predominanfly use RF Design Rules, especially in Processor
/ Memory region
5. Gafe drives for FETs should be run with floods, nof fraces
6: Nets with prefix "V” should be run with floods, not fraces
7. Many Testpoints have fhe reference designator (TP) NOT Visible. They
may be foggled to visible as required. This is done fo reduce schemafic
clutter.
Variant Table
BOM Processor SW Structure Cellular Radio U10 Antenna Configuration
111556741C) Irene MX6ULL Linux / App Telit LE-910 218505030C [2 x FAKRA
11155XXXXT Julie MX6ULL Linux / App Telit HE-910 218506021C |1 x SMA
NXP Semiconductor, Inc. Document Number. IMXSULLHDG
Krisfa IMX6ULL Linux / App Gemalfo ELS-31 2 X FAKRA () Users Gudo o0 002010
Hardware Development Guide for the
i.MX 6ULL Applications Processor
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REVISIONS
Power Supply Manifest Voltage Current (mA) Design Rules: REV EcN DATE CHECKED
Min | Typ | Max | Reqd [Design 1. ALl "V”" Prefix nefs biased foward layers 4 & 5
V5D0 2. All nets on layers 4 & 5 intended to be routed by floods rather than frace.
3. Please make V5P0 a FLOOD
V3P8 Cellular Modem Supply 2000 2000
V3P3_SNVS SNVS Supply 05 50
V3P3_VDD_HIGH [ VDD_HIGH Supply 200 350
V3P3 GPIO 2000 2000
; Please plpace 10ufF Caps as close as practical Please place these components per EMI mitigation
V3P3_AUX AUX\LGP}/ SUDDL)/ 0 1000 to eathDDBLx and VPx Bm P Petomme’%daﬂons (Along E],mh E,,P thru ,,,)g
V1P35 DDR3L Supply 1000 [ — o . . S VP3
TP227
V1P3 Core supply 500 1000 146 150 151
132 €127 126 (125 124 o ook oF
10uF 100F 10uF 10uF 10uF 2V 7V 2V
25V 25V 25V 25V 25V T % T T %
10% 10% 10% 10% 10% 4 4 4
C V5PO ¢
131 130 129 128
J_i()uF J_qu J_l()uF J_qu [l (s (e
25V 25V 75V 25V f— f— f—
; J Y J ——5V ——25V p—-iY
? Tlo/a Tlo/a TlM TlM 2, . 2,
[
6 |25 |47]|e8 [13]16 30 [18 |41 aND =
V3IP3_AUX GND
m - m m ~N o~ — ™ ~
1 z £ ¢2 8g & 2z 2 B
24 025 R137
10Kohms 2.2uH 19225
L0 o 34| o swi |28 VIP3S SWN 2 SR 1 s VIP35 D
e 214589077C ] J_[ns 117 €122
= SYS_RESET 33 29 22uF 22uF 0.1uF
o < NRSTO 0uTL 16V 16V 16V
g— NBpsTAT o L8 1523 w0 w0 1%
= ALTBBLTEV 11 V3PI_SWN 2 V3P3
2146437760 Swz S 1 o 1 ' >
FANUALRESET 31| oy o 74438336022 =
Sw2 714582187C (155 C114 (115 C121
e i A Rt 1t {1 o
- 10Ul
D 1200_SCL 24| o — 75V Tw% Tzo% Tzo%Tio%
Read Address: Bih 15 10%
| 12C0_SDA 23| gpa Write Address: B5h ouT2 J_
RLLO L7 TP226 = GND
51Kohms s | V3P8_SWN 2 V3p8 é
CMPE - Cell Modem Power Enable 19, 138 74438336022 (154 (153 (112 (113 120
SHOULD NOT BE USED TO RESET MODEM! \/3P3_VDD_HIGH 32 PWRHOLD Sw3 2 214582187C 10uF T0uF 22UF I20F 01uF
2 10RO 25V 25V 16V 16V 16V
CMPE 16 46 10% 10% 20% 20% 10%
> PWREN ouT3
8 1
R133 VSEL L6 =
10Kohms I 26 VIP3_SWN 2 1 vips TRk .
108 oo SW4 YN l o) > oND
D PMIC_ON_REQ A L] — o 2145890717C lma 119 luza
143 22uF 22uF 0.1uf
TP243
TP232 18V 16V 16V
1 I 2 & L] [ ouTs |42 VaP3_AUX & 0% A 10%
= 0.220F 1 TP23L i
43 L0 VREG_6
GND 2145062640 39 15 GPI03 0uTé = oND
5% V3P3_VDD_HIGH Rize  TP230 39 38 V3P3_VOD_HIGH P238
GPIO4 ouT?
— 31 gpios oure |2 VREG.S
10Kohms
N — 51 Gpie gury 2 VREG-®
GND 10Kohms
TP242
1 rerep oUTL0 |2 YREG-10
142 5 VREG_11
?é)vam ouTIL
10% ouTz |LYREG.1Z
214502227C
N TP235
o0 ouT13 |31v3P3_syvs & >
~
& s & g & NOTES:
- Swifcher Frequency: 2.25 MHz
49 120 |27 |10 |3 - 0UT5-13 are LDOs
- REG6, REGS, REGY, REG10, REGIL, and
- T T T = REG12 are unused and disabled. They can
GND GND GND GND GND be enabled fthrough I2C for fufure purposes
141 |C134 [C135 |C133 |C136 |C137 |C138 |C139 [C140
Al e T L o - UlZ is a cusfom programmed part for CPI,
T T T T T T T T T please see HOD Tor sequencing and design
2145660230 information
GND GND GND GND GND GND GND GND GND ® e WWW.CRANEPI.COM
(133-C141 are all 2.2uF, 25V ’ \
EL/N‘ zufssoza[ oee 0 th U N [ ] PAYMENT
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+ REVISIONS
REV ECN DATE CHECKED
Please Place R93 as close fo DDR Device (US) as possible
<> MMCK
us u1
i iR
T%Oohms
7] = MMDI0] ™ 5ao a0 L3 MMALO] c
MMCKN K7| % oot LEZ MMDIL] Ue| oy AL 1H2 MMAI1] c
C MMCKEO  K9| e 0z LF2 MMDI2] 76| 02 a7 L2 MMAIZ] c
C MMRSTN 12| meery oo3 L8 MMDI3] V7| o3 a3 M2 MMAI3] c
Ot s el o i ol PR
00S 0os ag ROl
OM WE pos |22 MMDL6] 5] pae A6 W
OM RES 07 I MMDLT] U pa7 A7 %
C MMCASN K3| xs oos 107 MMDIB] 2| ngs ag |24 MMAI8] c
oo 183 MMDI9] V] [ ao [L2 MMAI9] Sinals Not Used
T o dn spme
OM BAL o AT MMDL12) PS5 o " L4 MMAL12] c e
W BAZ ot A2 MMDIL3] P3 o e H3 MMA[13]
D013 D013 a3 AL %
po1s |B8 MMBIL4] RZ| 1014 AL, LBL MMAIL14] c
c MMAI0] N3| ap pots A3 MMDIL5] R pars ats K3 MMAI15]
c MMAIL] P1| pp TPuo
c MMAI2] P3| an 7 pavo pao ML MMBAIO] C
c MMAI3] N2| a5 v LEZ MMLDM | LE] SV aal L MMBAIL] c
c MMAL4]  PB| ,, oM 123 MMUDM | Az K2 MMBAI2] C
c MMAIS] P2 s <> Po | naso 829
O MMALS] R84, Las |3 MMLOS ] PT| nasno wr Lt MMWEN e 10onms
c MMAIT] R2| Aq oo L83 MMLOSN | <> s s MMRASN c
c MMAI8] 78| ag <> T past oS L2 MMCASN C
c MMAI9] R3| 4o wos LE7 MMUTS | 2| jasn1
c MMALLOL  LT| 0 s 187 MMUGSN | O <o V2 MMCSO C
c MMALL R7| N oo P L&
c MMALZL N7, o7 LK MMODTO | o 1PL MMCK C
c MMALSL T3 5 MMODT1 Fil oomy ® P2 MMCKN c
c MMALGT  TT| oppng keo 13 MMCKEQ <>
ZOPAD cKeL 2 MMEKEL
DDR_RESETN ot MMRSTN
MEMORY DEVICE ! ! !
PROCESSOR %}éohms %kohms %thms
5% 5% 5%
2 2 2
1
GND GND

MMUQS
7
2.2pF gsZ F
25& 25&
+/-25PF +/-.25PF
MMUQSN MMLASN

High Speed Termination Components
Please place DIRECTLY adjacent fo balls on DOR

Component
Please refer fo Hardware Design Guide,
Checklist 2.1, Table 4 - DDR recommendations
and sections 3.3 through 3.6
for Layout Guidance
® e WWW.CRANEPI.COM
c‘al PAYMENT
CRITICAL NOTE: Al
‘ ™ Alliance Control PCB
NO ADDITIONAL TESTPOINTS ARE AUTHORIZED ON THIS PAGE. DDR3 Subsystem
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REVISIONS
REV ECN DATE CHECKED
L[> =5 ?
Nofe on eMMC Frequency Content J- RLo7 J- R106 J- RL0S J- RloL R109 R3
] 1) Max Clock Frequency: 52 MHz
2) Rise / Fall Mrr?e(s) yB nS MAX (335MHz) é;Koth éﬂ;Kohms é;KDth é;Kohms éﬂ;Kohms 10Kohms
Ut i
MTFCAGACAJCN-4M 1T
214644642C %TZEAUZLBLAJEI
ax e EMCLK Y, | \rocLk aMiL_cas PLS @ RMILERS 1 VEEE
o TPL3 2 | \ro_cvo YLK L ~_ RMILTCLK | 2 A CRS
0o 142 EMDIO) @ Pk B3| \ro_00 | 3 { TRMILTCLK
0 AL EMDI1] o TP4L5 82 | \ro_p1 AMIL_RDO [L6 TPS3 ~  RMIL_RDO A AMILRD0
[ =N @10kt BL Nro_D2 RMITL RO T 1Po4 @y RMILRDL 21 TRMILROL
03 |82 EMDI3) o TPLT A2| \rouo3 AMIL_AxER P13 PS5 ~ RMILRMER 6 A RVER
o |B3 EMDI4) G1p4 A3 \Fo D AMIIL_TD0 |ELS TP% gy BMILTOO 7 AMILT00
o Bl EMDIS] ~ TPL9 S \Foos v 7oy |ELE TP57 ~ RMIL_TDL 8 Pp— I
oo 183 EMDI¢] P B5 | \ro_p6 RMILTXEN 1L TP53 gy RMILTXEN 2| TRMILTXEN
o7 B8 EMDIT] =~ TP5L AL e D7 101 TMDIOCLK
MDIO_cLk FELe 11 { ~HpmoAT
cvp [ EMCMD —< 02| NFRSTN Moro_DAT | v3P3 GPIO1 21 12} TGPl a1
_C> C N - GPIO1_73 3| o s
e |KS EMRSTN 7} e e—
1Koh 1Koh GND
RESET o> —<> PROCESSOR ™| 15 . [ =
T05339096C
EETPP%SDQOSPTS fo NC Pins for Routing GND N 14 PIN ZIF RA
eMMC MEMORY P & 1852 MDIOCLK & GND DO NOT POPULATE
MDIODAT ~
1 D— Deswgn Infent:
R3 aeas” e Sliowed 19 Fouth NE pads m orger 13 o Ehhennet Externo adapter fo be used:
10Kohms reach pads closer to core of device. D— gg%%%%% fo be ﬁsedffgr Efhernef Resef
5% Methadology is suggested by IC manufacturer -£3 1s unatlocare
I
GND
® e WWW.CRANEPI.COM
‘ ‘ ) ’I PAYMENT
» INNOVATIONS
TITLE i
Alliance Confrol PCB
eMMC & EtherNet
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REVISIONS
REV ECN DATE CHECKED
Lo . USB Channel 0 to OTG Connecfor
USB Current Limited Switch USB Channel 1 to Cellular Radio
ENZ oz
A 5
> USBVENG S{ENT 0UTZ [——nc
vspo RIS V5PO_BL N U1 6
fepms e ean
° 1
= P27 TP28(3
214640323C
9 (15 GND TPS20528 ®1P29
01uF 100F u7
25V 75V
R83 R62
= = 10Kohms 10Kohms
GND GND 026 I
o)
FERRITE
USBO_V5P0 22— 1 VUSBO_V5PO_F
J_ ZZEFHS J_
] (10 c8
1uF 0.1uF 0.1uF
P22 TP23  TP24 sy TBV TZEV
Ut ° L = ®1P209
IMX6ULL Y1 = N GND P
214642849C o0 GND b 214600121C
15 R113 USBLC6-25C6 1
USBO_OM |4 Z1L6L5775C VBus
usso op |2 Zgenms 006 Lorf 2| “uss-
usso_mn [ - 3 veus ENDZ—l ,—3 USB+
usso_cro |1 NC H1/02.4 1/02.3P e
27chms J_ 5 Gnd
1% = ond
SV LI E USBIM =
u13 USBLP VELE! 6 7
USB1_DP
< |
USB1_ID
R1
10Kohms
PROCESSOR - 1% 1
oA & USBOID
GND
USBO_CHD Pin OK fo leave NC
Design Checklist iIMX6ULHDG Table 18
4\ ® e WWW.CRANEPI.COM
‘ ‘. IPAYMENT
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TITLE i
Alliance Control PCB
USB Subsystem
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REVISIONS
ut REV ECN DATE CHECKED
IMX6ULL Y1
214642849C UART Assignments Noftes
~ UAO_AXD K| oo uarTo xouagTo lK26 UAO_TXD ~ 0 [MDB Comms Isolated comm fo VMC
TPS9 TP69 1 |DEX
B6
& UAL_RXD RXD_UARTL TXO_UARTL |28 UAL.TXD & 2 |Bezel
TP&0 TP&8 -
3 | Service Tool
A UAZ_RXD 6| oy UART2 Txo_uaRT2 AL UAZ_TXD o
TPl h - P67 4 | Terminal (Monitor) | Aux Serial Channel for Cell Modem
~ UA3_RXD G16] pxD_UART3 TX0_UART3 017 UA3_TXD ~ 5 [MDB Monitor RX Only
P62 P66 6 | Bluetooth Serial
& UAL_RXD E3 | nxo_uarTe Tx0_uARTL B4 UAL_TXD &
TP&3 TP&5
& UASRXD E5 | nxo_uars TXO_UARTS |2 UAS-TXD &
TP64 TP246
2
PROCESSOR MTSW-108-07-T-T-295
2146042220
or L HMIOL <:|
o7 L2 HMIOZ <:|
o3 L3 HMIO3 <:|
BTS00 L4 BTSDCLK <:|
BTSO0AT |G BTSDDAT <:|
BTRST L6 BTRST <:|
AT oAl L7 UA6TX_SDAL <:|
i} oo L8 UAERX_SCL1L
UA6RX_SCLT <
GO |2
N T L V3P3
GND L
214605213C 12 GPI0L_4
MTSW-112-07-T-T-295 GPIOL 4 < >
EYT EE!
1 V5P 14 SPLCS?
V50 - SPI_CS2 - <
NC { NC GND
TR0 RXD 3 uho_rxo O cPlor g |16 GPI0L_8 Q
TR0 TXD A UAO_TXD O T A7 HMITL <:|
UALAXD 5 UAL_RXD O v 18 HMITZ <:|
TALTXD 6 UAL_TXD O FIYER EX) HMII3 <:|
U527 RXD 7 UA2_RXD O TANSEY |20 CANSBY <:|
A7 X0 |8 UAZ_TXD O AT |2 CANTX <:|
UATRXD |2 UA3_RXD S AR |22 CANRX
U Txo |10 UAJ_TXD A = GPI04_8
1 1200_SCL 2 GPI0L_30 .
1200_SCL GPI01-30 Please see Connection Map
1200_SDA |12 12C0_SDA Connector Numbering Rule:
vspo |13 c
1 olumn J1 J2
UAS_TXD P& UAS_TXD &> = A 1-12 1- 8
GND LS GND B 13 - 24 9 - 16
— e DEXTS - C 75 - 36 17 - 24
= Lz = — > - —— . ‘
18 DEXCEN L A 5 o A 5 o L
DEXCEN v En
" <] | e e e
GND UAtAx | a0 | sPietk | o oS AW TG ADGS
BPEN |20 BPEN H  ommx|—ono —srios| & [eTsooar| onp | canrr H
UAZTX | BEXGEN | sPiesi | o BTRST | SPICSS | GANRX
GND 2L || uRs [ ewo [ sriesr] 1 [“uartc | owo :
URSTX | BPEN | VOPE s [UATRX
T g 22 UAS_RXD N M
DA XD (e o 4
E = TECCk | GND vocD TSR AR
VECER R Signa Seserpion o TN T Seserptan 5T
5 1P2L5 °| [Vspo [Fowsrio Modute T | [N [HWTTapus fio GPIOT 55
V3P3  |Interface / Signal Lul 0|33 HMIOn [HMIOutputs (LED PWM) [0 [ 33°| |
2 00st |12 Interizes bata ST or | erseer foheian Frosranming T8 5
| ot ax (MO8 TWE OUTPTT | 1| 35| BTRET [Sustost Reser o153
SR L2 SPLCLK || Fonmx {ims —viremeur o 55| oantx oan ssaporreose ol 55 |
——er | SPLMISO GG D0 NOT PORULATE Do foexmer B T ENNNEE
29 SPL_MOSI - > U oy Fon URAT e | CEwmT [Resemer R
SPI_MOST > 00 NOT POPULATE 0onms | [CUAsRY W0 Vonter—Vie wpor| T 55| Waie: M
30 SPI_CSO BPEN [Bozel Power Enable 0153 | 5pi65s Interface Board Bluctootn 05
SPL_CS0 = &< RZ23 GPI04_26 °| [BEXCEN [BEX Gom Enable’ CREEE L bt .
31 SPI_CSL I H || Foexrs Toexoon mrsiw O R S R Wrace) o7 proc oro I
SPLCSL — Oohms VDPE |Video Display Power En. |0 | 3.3 Crane Paymant innovations
32 VOPE <:| | VD50 [VideoDisplay Commor To 35
SPIGLK [er Porintio Glock o
Vo o< K fis || ot ror oo i
R A (2 - L e e
T MUART X 134 MUART_TX R19 0Oohms UAL_TXD 5| [Pwr £y [Pins shorted o enable 75 Drawr oy ,
Vo |2 - < e [| S s e |
VEER ED V3P3 DO NOT POPULATE ; ; — —_ —
R20 CR_TXD D
1 D0 NOT POPULATE 9ohms [ ] CRANE WWW.CRANEPI.COM
< R21 CR_RXD <:|
D o ‘ () \ B ~avuent
» INNOVATIONS
BOHD EELLLM?DESS WITdH RONLY UART CAPABILITY e
epopulare K__ an |
2 Populaie R and R Alliance Confrol PCB
UART 4 is now redirected fo Cell Radio S@P\QL IDT@PfQ[@S I
IF_UART IS REMOVED FROM INTERFACE
GPIO lines may be ufilized by populating R___ and R___ SIZE [DESIGN CENTER DOC CL | DWG NO. REV
C MVN CcD 300008362C Gl
SCALE: 1/1|VOLUME: (CUBIC MM) | SHEET 8 OF 16




REVISIONS
UL REV ECN DATE CHECKED
IMX6ULL Y1
214642849C
BootConfig Port Mapping sPi03.5 |82 BOOTCFGLO] o P70
BOOTCFGIO]  BODT_CFGLI0) o p— ©
BOOTCFGIL]  BODT_CFGLIL] GPI03_6 o1
BOOTCFGI2I  BODT_CFGLI2) 6PI03.7 |ELO BOOTCFGIZI o P72
- A4
BOOTCFGI3] BOOT_CFGLI3] D10 BOOTCFGI3] ~ TP73
BOOTCFGIL]  BODT_CFGLIL] GPI03-8 0 p— ©
BOOTCFGIS]  BOOT_CFGLIS) GPI03_9 o274
BOOTCFGI6]  BODT_CFGL6) B10 BOOTCFGIS] ~ P75
GPI03.10 'S}
BOOTCFGIT] BODT_CFGLIT] GPI03 11 IA10 BOOTCFGL6] ~ TP76
BOOTCFGIBI BOOT_CFG2(0] - D11 BOOTCFGLT] x P77
BOOTCFGI9)  BOOT_CFG2IL) GP103-12 ) po— ©
BOOTCFGIL0]  BODT_CFG2I2) GPI03.13 & P18
BOOTCFGIIL]  BODT_CFG2I3] A1l BOOTCFGI9] £~ TPT9
GPI03_14 'S}
BOOTCFGILZ2]  BOOT_CFG2I4] F12 BOOTCFGIL0] ~ TP80
BOOTCFGIL3]  BOOT_CFG2IS] GPI03-15 o soorcrany 2
BOOTCFGILL]  BOOT_CFG2I6] GPI03_16 ©-1F8l
BOOTCFGITS]  BODT_CFG2I7) (12 BOOTCFGIZ] P82
GPI03.17 o
BOOTCFGI16]  BODT_CFGAIO] oris1s B2 BOOTCFGI3] .~ P83
- A
BOOTCFGIL7]  BOOT_CFG4I1] IA12 BOOTCFGILL] ~ TP8L
BOOTCFGILB]  BOOT_CFGA4I2) GPI03-19 = sootcras 2
BOOTCFGIL9)  BOOT_CFGAI3] GPI03.20 o P8
BOOTCFGI20]  BODT_CFG4[4] Gpio3.21 &3 BOOTCFGI16] ~ TP86
- A4
BOOTCFGIZ1]  BODT_CFGALS] B13 BOOTCFGILT] ~ TP87
BOOTCFGI22]  BOOT_CFGAI6] GP103-22 RE soncroe &
BOOTCFGI23]  BODT_CFGALIT) GPI03_23 1288
13 oe [Pt BOOTCFGUSI o Tpeo
o030 |CL4 BOOTCFG201 gy P50
10326 IBLE BOOTCFGI2I ¢ TP91
1077 ALL BOOTCFG221 gy P52
Pis_2p [BLE BOOTCFGI2Y oy Tp93
P32 22
6p103.3 H2
G030 |28
GND
PROCESSOR
[O—=
=
< <
3 3
3 3
3 3
o o
o o %] %] (%] (%]
Notes - o £ | E| £
Select SDL for Boot Mode 2 2 2lelegle
i 1 ] I
5 Places g g
R98 Re0 19 Places
1Kohms %Q/Kohms
1% =3 = = o (= O = o = o = o = =2 =1 B= 1 = = oI =1 =3 I= o I
<7 <7 <7 <7} <7 <7 <7 <7 <7 <7 <7 <7
i R B B I3 FJFJFJ T3
P94 gl 7 & 3 d & 2 2 gl & & 8 2 & 8 g
& = = = = = = = = == = = = = = =
o 1P95 al a a a o o a 4o al a a a a o a g
=X TP9% [ e = [ ™ ™ i s
& g 9 g 5 9 9 9 5 g 94 9 9 9 9 9 5
&7 ‘ , 229 49499 9 2 9 999 9 9 49
o — — [ [ [ O g O [ [ [ q g g O [ [ [
o 8 8 8 9 9 9 9 8 8 99 99 9 9 8
214780009C 5 =
5 S
DO NOT POPULATE 1 5 5
5 5
12 9 F F
4 Places [ 2
= U= Ré
Oohms
GND 1 GND 5%
BOOTCFGIO] ol v 2 BOOTCFGIL2
E| £| £
BOOTCFGI) sl §| & BOOTCFGIL3) <>
BOOTCFGIZ] BOOTCFGILL,
BOOTCFGI3] BOOTCFGI15) <>
BOOTCFGI4) BOOTCFGIL6
BOOTCFGIS] BOOTCFGI17) <>
BOOTCFGI6] BOOTCFGIL8
BOOTCFGIT] BOOTCFGI19) <>
BOOTCFGIS BOOTCFGIZ0
BOOTCFGI9! BOOTCFGI21) <>
BOOTCFGI10) Bom[m[zzb
BOOTCFGI11] BOOTCFGIZ3) ®
— el WWW.CRANEPI.COM
CRANE
.’ PAYMENT
R37
LoKohrs > INNOVATIONS
24 Places K
LITTfIrr TYTTTITT TITITITY = llance Control PCB
— =
< < L
3 3 § LCD Inferface / Boof Mode
g g GND SIZE |DESIGN CENTER DOC CL | DWG NO. REV
5 5 C MVN CcD 300008362C 61
2 2 SCALE: wlvowME: (CUBIC MM | SHEET 9 OF 16
16 15 14 13 12 il 10 9 4 8 | 3 | 2




REVISIONS
REV ECN DATE CHECKED
V3P3 Recommendafion - IMX6ULHDG
> Table 12, #2
able 12, .
I a3 I a3 I w33 ora ™ o UL NOTE: See reference manual for specific
INS have no alrernare use, i
L0Kohms 10Kohms 10Kohms They may disabled in fthe Pin Config fool boot device and mode. Boot depen S on
5% 5% 5% Values and rail per iMX6ULHDG Table 8 ng S7 AND LCD setfings
| > 0 > ON_OFF (———NC
o 1P98
4o ot o TP99 PORLE P8 SYS_RESET o TP107 <:|
4 3 o TP100 AELE!
1 O O = R10
6 IS¥e! o 1P101 U1l GPI0S_ 0
V3P3 8 7 TP102 IMX6ULL Y1 R9
© G < 214642845C GPI05_1 RB0 R81
10Kohms 10Kohms
o | ™ Gpios_2 P2
N1k P10
o NTOETSTPFE]AP[EJBLATE TRSTN GPI05-3 L TPi10 USER_SEL
= 1 MUY ey GPI05 4 [E2 . & ]
GND R32 R111 NIBI 1o apros. 5 N8 < <
10Kohms 1Kohms - = = DIAG_MODE
19 . MS| oo GPI0S_6 [NLL & S
- g g 8 |7 [6 |5
’ LA 1s G057 ML - -
Pi5 =] 5
= = MOD Gpios_g (N2 = = 10 1
o O
GND GND GPI05_9 |-RS o8| | oon R 2
anms onms
79 PMIC_ON_REQ 5% 5% : L 214780009
R103 Y101DRV T YTALD PMIC_ON_REQ OJlZ 1 1 DO NOT POPULATE
19 PMIC_SBY_REQ |12 1 N
fgonms . @ O GND 12 |3 [
T10IRTN T4 xTALL CLKP = BOOTMODEG {10 @EL08 BOOTMODEY
@ Bo0TMODEL V10 o TP109 BODTMODEL 1
- T1020RV UL pre_out Lk L8 .
N7
: ZﬁM TPLO4 TPL0S TEST-MODE
i |t
n 1 =
N 32768k IMX6ULL Y1 -
- 2 || L. YL02RTN Ti1 RTC.IN ?gkh ?gr%h 214642849C GND
— — RL20 pik i gronms | Jgapenms PROCESSOR
—— I8pF —— 18pF 5% 5%
5 V|| £gMonms 30 (29
° L 10pF 10pF
50V 50V = L Note: Sef GPIO for DIAG_MODE fo
[ rmasee T esmaser INTERNAL PULLUP.
GND GND
= " .
< <
GND = =
PROCESSOR z z
g g
Testpoints are NOT authorized on the = =
?e%tﬁmmﬁﬂdu@on - IMX6ULHDG nodes containing the following endpoints E E
abte 1L ULTIT ULTI1 Y33 VEES 28 2
ULTL6  U1U11 . in In i
RLL6 RI17 R118 R119
Ut 3.3Kohms 3 JKohms 3.3Kohms 3,3Kohms
IMX6ULL Y1 % o7 % %
2146476490 2 2 2 2
oroscL L3l meosa | o D
- A4
F2 eosoA | o
[ZCOSDA &
u13
STSAF-A100
214642920C jrisel [PLLUAGRXCSTLL o D
orrspa [ALS UASTX SDAL o
A4
VELE 2 fvee Nt e
C 1200.SCL 7 |y N3 spicLx |AL6_SPLClK & D
1200.SDA 5 | Neo -6 Inc spipo [T _SPLMISO o
e g [ oo o s g L)
25 25V A5 SPICS0
10% 10% = SPICSO >
214500240C 214509134C Address. 20h i SPICST B7 SPICS1 & D
GND PROCESSOR
® e WWW.CRANEPI.COM
‘ ‘ () ’I PAYMENT
» INNOVATIONS
TITLE i
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Support / Security
SIZE |DESIGN CENTER DOC CL | DWG NO. REV
C MVN CcD 300008362C 61
SCALE: 1/1|VOLUME: (CUBIC MM) | SHEET 10 OF 16
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REVISIONS
REV ECN DATE CHECKED
UL
IMX6ULL Y1
214642849C
031 |88 DEXCEN &
o BTSDCLK LS| ooy 4 =) DEXTS &
@— BISO0AT L ) Proc ID Pin # Signal Name Purpose Nofes
I & STSAFE_RESET L17 GPI01.3 GPI0L_0 08 BPEN & GPID1 0 K13 USROID USB 0TG Port ID Bootable Port
M1g| €8 _
o— GPIOL4  GPID4.L L0 DNTE GPIDI_L  L15 BTSDCLK Bluefooth Inferface fwo wire clock
- HMIIL K1 o016 oLz L7 CR_RESET
HMI2 16 - Ty SPLCS2 GPIO1_2  L14  BTSSDAT Bluefooth Inferface Dafa Port
& GPIOL_7 GPIO4 4 = © STSAFE_RESET
GPIOL.5 |6 SPI_CS3 ~ GPIO1_3 L17 _ STSafe Reset Line Active Low
@ CPI0LE M7 Gpio1 g GPioag |8 GPILE o GPIDL_4  M16  GPIOL 4 Interboard - Optional for GPIO, PWM or ADC, Inferface J2 Pin B4
& LU M3 Geiors  GPI0st0 oo e GPIOL6 K17 HOMII HMI Tnput 1
@& BIST K3 Gpi_1 gproe_11 (02 W02 &
~  GPIDL1Y 1) coon 15 oo 16 LES D GPIOL_7  L16 HOMIZ HMI Tnpuf 2
o USER_SEL L7 pio120  GPIo4.23 |£2 CANSBY o GPID1_8  N17 GPIOL_8 InterBoard - Opfional for GPIO, PWM or ADC, Interface J2 Pin B8
A - - 7
@ oPoL2 L6 Gpror 21 gpios 2 |EL MPE__ GPIOL_9  MIS  HDOMI3 HMI Input 3
H14 D4
o= GPIOLZ3  GPID4_25 e GPIOL_18 KIS BTRST Bluefooth Inferface Reset
1o} CANTX M3 0126 opioL_26 2 GPI0e26 o
<:|—‘ > CANRX e USBVEND o GPI01_19  J14  GPIOL_19 If populated use for diagnostic LED
x GPIO1_30 FLU70 cpio1_30 ~ GPI0L_20 J17  USER_SEL User (programming) fest switch - generally unallocated
©—DIADMOOE &3 Gpio13 GPIO1 21 J16  GPIO1_21 Reserved for Efhernet Adapter: ENET_RESET
El6
o—0= GPI02.2 GPIOL.23 HI4  GPIO1_ 23 Reserved for Ethernet Adapfer: (Unallocated)
o vDCD 01| cpis 1e
~ B GPID1_26  HI5  CANTX CAN Interface Dafa Oufpuf
PROCESSOR GPID1_27 Gl4  CANRX CAN Interface Dafa Inpuf
GPID1_30 F17 GPIO1_30 If populated use for diagnostic LED
Note: Set GPIOs for DIAG-MODE and USER_SEL fo GPID1_31 GI3  DIAG_MODE Diagnostic Mode when Grounded
INTERNAL PULLUP.
GPIDZ2_2  El16  VDPE Video Display Power Enable
GPIDZ2_15 D16  VDCD Video Display Communications Direction
GPIO3_1 B8 DEXCEN DEX Communications Enable
GPID3_4 B9 DEXTS DEX Tri-State COntrol
v3p3
> J. J. GPIO4_0 DB BPEN Bezel Power Enable
Ro1 %TBWS Rz %%ws GPID4_1 (8 CR_ONOFF Cellular Radio On Off
1% % GPIO4_Z D7 CR_RESET Cellular Radio Emergency Resef
102582102C 102582102C
D0 NOT POPULATE DO NOT POPULATE GPIO4_4 AT SPI4_(S2 SPI Reserved (S
@ TP169 [OREI
) 5 GPIOL_S D6 SPI_CS3 Processor Board Bluetooth SPI Enable
//SZ EBAMEJB //EZ E‘AMWB GPI0L_8B Ab GPIO4_8 Bluefooth Adapfer GPIO Port B Bit 3
L 202023 W 2702023 GPI04_10 B4 HMIO1 HMI Oufput 1
D0 NOT POPULATE DO NOT POPULATE GPIOL_11 D5  HMIO2 HMI Quiput 2
® 1P ® 1Pz GPIOL_16 E6  HMIO3 HMI Oufput 3
GPID4_Z23  E2 CANSBY CAN Interface Standby Signal
GPIOL_19 1, GPI01_30 1
Bon221416 Hnz214m16 GPIOL_24  E1 CMPE Cell Modem Power Enable (Pull down by default)
202182002C 202182002C i i
00 NOT POPULATE 00 NOT POPULATE GPIDL_25 D4 GPI0L_25 Alternate signal for UARTL RXD Inferface Pin
GPIDL_26 D3 GPI0L_26 Alternate signal for UARTL TXD Inferface Pin
4 4 GPI04_Z28 D1 USBVENO USB 5V Out Enable
GND GND
Notes:
1) Please place pullup / pulldown at targef locafion for GPIC.
ﬂ ® e WWW.CRANEPI.COM
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» INNOVATIONS
TITLE '
Alliance Confrol PCB
GPIO Definifion
SIZE |DESIGN CENTER DOC CL | DWG NO. REV
C MVN CD 300008362C Gl
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REVISIONS
REV ECN DATE CHECKED
Keep nefs ANTx as shorf
as possible. Must be 50 Ohms
NO VIAS - NO TESTPOINTS
VEEE The USBP and USBN Nefs ‘
> Are to be roufed 90 Ohm Pri Anf
NOTE Differential Drive J21
u2 When DIR Grounded, dir is CONN COAX SMB RA
SNTLAVCHLT4SDCKR from B to A 214602206C
214648461C ANTP 1
<:| &—ARX0 J%
GND Sec Anf v3pg
u10 CONN to;&zwa RA
3 LE910-SVL L200207C aso [ 1Kenms
SNT4AVCHLT45DCKR 216505030€ 1/10W
2146484610 1 1
RXD PRANT L P 102582102C
CR_TXD ™0 I
0TR SEC_ANT L ANTS B 2
R8¢
RTS GND
19fonms 8 ~ //S LAM§TB
. Ts STAT_LED/GPI0_1 S} 1 21gb2023c
oco GPI0_2 [(’4%@—65 D0 NOT POPULATE 'F*
ot DSR G103 [0 O £ J6 D0 NOT POPULATE &
RING GPIO_4 mw@—@ﬂ DO NOT POPULATE 3
G0 fBLt == £ 18 00 NOT POPULATE L
USB_D+ GPI0_6 Uzw@—@ﬁ 00 NOT POPULATE BT
USB_D- Gpro_7 f43 & £)10 10 NOT POPULATE 202182002
V5pO K15 TP138
> VUSB GPIO_8 =
- 609 [-12 O10
I—® BRIt iy _SHUTDOWNR ST L= I—} 7P} =
LK & L2 ON_0FFn GND
[R_RESET 2 Qs P18 (14 Rit V1P8 A
© Bi1s01 VRTC VAUX/PWRMON © 2 t
J_ P20 105167001C P14
TP126 U9
1005 7K NC =21 VL WAo Ne013 e 214620087C
T;g/ NC—LE8 ovirx nees FE—ne DIODECTA_SOT353
= NC B71 vi_Tx
GND 7 6ND o Ne—24 ovioik ne B2 B2 —nc G AL |G
3 100F (NGIE R LE N Y, 23 69327104126280%()2—811
S - Tio% 1P B} apc_n NCB4 P ne =
- fhetTooc = ness 1B —ne SIMVEC GND o =4 v
015 A RI21 P27 %)
(34 47K BN TP F15 TX-AUX P13t 7Z0hms 5% _R12 ~rp12g 3 RST
Lo0pF TPE——————2 RX_AUX & (LK
%8"/ simeLk A SIMCLK ~ 220hms 5% TP129 | =5
° A
TP132 B
= L Ne—F13 NeFis S SIMRST NC——L8 Vpp
GND N NC HIS| e hits sMo A SIMDAT __ SIMDAT ~ R123 ~ ol o
GND - © <
TP133 TZohms 5%, TP130
NC 25 Ne_us s R 5%
sivee (A2
(58 (57 (56 L7
Please place capacitor as close as practicable to 33pF 1 330F 1 330F 1 o01uF
in, even on opposite side of board Please minimize 25?/ 25?/ 25?/ 16V
inductance to pads 1 5%, CEA 5%, 10% 1
= 214509091C -
GRD 1 = GRD
oD GRD
ﬂ ® ..\ WWW.CRANEPI.COM
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TITLE i
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Cellular Radio Module
SIZE |DESIGN CENTER DOC CL | DWG NO. REV
C MVN CcD 300008362C 61
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REVISIONS
REV ECN DATE CHECKED
V3P3 -~ .
TP139 l
R126 (19
Oghms 10uF
D0 NOT POPULATE 5V
10%
Ut R0 1000nm Controlled between MKW30Z and Balun
= MKW30Z160 1 Oohms
214648640C 500hm Controlled befween
GND J_[gg Balun and Anfenna
06pF AL
7 RFP 23 R11 S0V
VDCDC , Oohms T DO NOT POPULATE
2 {pa RFN 12 —{BALL BAL3|— L PCB ANTENNA
GND 6 | yerg o P14 3 oun o s 02| L0oF 1 ANTENNA QUARTER WAVE
IS I PCIS20-100M-RC_| | Oonms of——{ne UNBAL |— L2
NEGE SPLCLK 30 spr_ck - TP12% DO NOT POPULATE O————— = 50v
L SPI_MOSI 32 GND +/-25PF
SPLDL P142 2146610570
I Res I R132 , SPLMISO 31 1pus_ouT P2 & RF BALUN 245GHz = 214506242C
10Kohms 10Kohms I = SPI_DD 24 TP143 L2 T1
5%, 5% SPL(S3 1 sprcs VRFL © o e
) - vars 12 J_%o J_[sl n 16 e
BTSDCLK 3 R 12F —L0F 5
SWDCK 1 50V 50 25v z
D BTSODAT 2| w00 VIPB_OUT TM TZ/D Tio/a S POPULATE
vont (2 ot 5
[ > BTRST ‘1 ReseT vopo [ - R >
GPIOL_8 13 VDDA 18 Oohms V3P3 =4
R84 > - P83 o TP1L0 ! 2 =
10Kohms 15 8 A\ GND
62" NOT POPULATE PTBLe VSS.-8 P41 L
16§ p1a17 vss.33 [ © o
17 34 J_UB _l_[l"? n 2
5% ats S——— pr818 VSS_34 0.1UF O.1uF I Nofes:
1 0ohms 1220 25| prey vss 35 |22 Tlfév/ tev —|—11%V/ 1) Harmonic Trap
o0 2 R17 — @29 264 prey vss.36 [
onms TP221
ef UABRX_SCLL ~ 21| o1, ves 37 122 I
|:| UAGTX.SDAL orms _FIIL_ Srezz gg| . o vss.3g 138 .
T Oohms 39
L f exTaL VSS9
L5 L6
12pF vy 2 VSS-40 "
Tgo/ Tgo/ 1 XTAL vss_tl
R13
= = Oohms Testpointfs are NOT authorized on the
GND GND 5% ) ;2?\4 = nodes containing the following endpoints
UIL1S U119 U122 Tl TLA
GND
201788057¢ ULLl6 U120 UL23 TL3 ALL
L U,;
e ] ¢ ¢ e
5 —i®
1% 1%
GND
Bluefooth Subsysfem I1s Do No Populate!
. , ‘
[f populafed, ALl visible DNP's are valid
Pledse see HDD for clarification
4\ ® ..ne WWW.CRANEPI.COM
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TITLE i
Alliance Confrol PCB
Bluetoofh Low Energy Inferface
SIZE |DESIGN CENTER DOC CL | DWG NO. REV
C MVN CD 300008362C Gl
SCALE: 1/1|VOLUME: (CUBIC MM) | SHEET 13 oF 16
16 15 14 13 12 il 10 9 4 8 7/ 6 5 | 3 | 2 |




REVISIONS
REV ECN DATE CHECKED
u
IMX6ULL Y1
214647849C
us
HY a8 TPL13 W6326U6MB-121
D VEE VDD_SOC_H9 VDD_SOC_CAP_G8 " . é . V0D_SOC_CAP V1P35 214643818C
Jflog lm lm lm VDD_S0C_H10 VDD_SOC_CAP_H8 |—— c
2o0F LIF 0.220F 0.720F VDD_SOC_J9 voD_soc_cap_s | s 9% 97 NLI ypp_nt vss_el L
16V 25v 1oy 1oV Ji1 220F 022uF OZZuF 0220F J_ElOB _|_E72 J_EH _‘_E% | R ML
Tzo% Tzo% Tﬁ% —|_150/D VDD_SOC_J10 VDD_SOC_CAP_J11 . 22 022 02 G108 S22 S S - VDD_RL VSS_ML -
VDD_S0C_K9 VDD_SOC_CAP_K8 |——3 20% 15% 15% 15% — 16V 10V 10V v +—= VOD_BZ VSS_P1 ——4
1 oo K11 20% 15% 15% 15% K2 )
= VDD_SOC_K10 VDD_SOC_CAP_K11 [ +21 VDD_K2 VSS_T1 |—d
D V1P35 vDD_Soc_cAP_Ls 8 L 571 voo_g7 vss_2 |F2
_Lm _L[Bs J_EBS J_[m J_[ae 88 €90 G5 | veC_orAM_G6 VDD_SOC_CAP_LY -2 81 von_ks vss_B3 (B2
wr Loz Lo Lo Lot o oz s Vo oo [0 Lo, T Ton Toe | Eeluos e |2
K v v y y Y Y -nAT 0.220F 0.220F 0.220F 0.220F - -
TIOA T15/0 T15/0 15% 15/0 TIEA —|715/B 55| e oRAM_ VOD.SOC_CAP_ L1t [ 10v 10y 19y 10v N9| voo_we vss_sp 18
T K& 1 vec_oram_ke —_ T T : T : T : L 291 voo_po vss_as A2
L R12
A Lof vec_orAM_Ls VDD_USB_CAP & DO-USB CAR vss_mg M2
MoF vee_orAM_Mé lua l[Sl vss_py (2
L0uF 0.1uF J_UB J_m J_[BO J_[m 19
V3P3-400_HIG " 25V 16V 0.22uF 0220F 0.220F 0220 AL ooa AL VSS.T9
V3P3_SNVS VCC_DRAM_2P5 10% 10% 10V 10V 10V 10V 01
n (98 VREFDDR P4 | 15% 15% 15% 15% —— VDDO_C1
e 5% ¢ > REFOOR P4Y ppam_vRer - 11 vooo 1
—— - B1
VDD_HIGH_CAP_R14 . : : VSSa_B1
o9 —_|__ZOA TlSA N3 o Ty 1 921 yooo_o2 o |
0.22uF VDD_HIGH VOD_HIGH_CAP_R15 & YOBHIGH-LAR = H2 VSS0.0L =t
10V o0 GRD 21 vDDa_H2 vest ol Lot
. 61 oL
15% GND b2 N2 TR116 L B9 vopa_eo 0
VDD_SNVS VDD_SNVS_CAP_N1Z 28 VSSQ_E2 A
= 94 1 93 "8 voba_as 08
GND 022uF Lour 022f ] oo co vssa_ns
S V3P3 CERALTE paz vee.cst TPU8 VECPLL PU3F yec_prt VOD_ARM_CAP_G9 5612 Tl Y Tlo% TB% ] et VSS0_E6 %
L ~ | VDD_ARM_CAP_G10 - VSSO_FY 2
FERRITE oo Fed vee_cst VID_ARM_CAP_G11 [t 1y v vssa_By (B2
o VECENET © P31 yec ener VOD_ARM_CAP_H11 O -““ RM_CAR vsso.ay 92
2200hms 3 veespio VREFODR H <
FERRITE ., 120 | 3] e Lo o P21 10 022 i 022 i VREFDO =
T S 2 VR i ) ) ne—24 ne_s
220onms o - i Tzoa/ 15/a T15/a o 0
FERRITE 1ot —] vee-so1 NGND-KELO [—— NC NC_LL -
e LS CC.LED o VCC_UART = 1 Ne—1 e M7 " Lo
2200hms GND = - R9S
103 102 101 104 13 GND o
—Logar Loznr Loar 0.220F 400hms
. : iy D iy [ VDDA_ADC_3P3 A
T15/g T15/a Tis/a T15/a ADC_VREFH
L
= 12
GND l_ VUSBO DDR3
FERRITE Uiz VUSB1 PLLectseT keep qlhese TThhre[]e[]ptorwonenff CLLS physically
close 10 pin on e as procrical
—— FB6 VCCNAND P2 D D
A
2200hms
FERRITE 4 PROCESSOR
,—|FB7 VCC_SDL TPL23 o -
1uF 1uF
o Lo L
10% 10%
e FB8 VCC_UART gk T T
oo = 1
2200hms —
(106 €105 107 a0
L ozaer _Lo027uF 0.220F
10V 10V 10V
15% 15% 15% |: V5P0 . <>
= J_E68 _Lm _Lua
LTUF 0.10F 0.10F
GND 25V 16V 16V Ut
20% 10% 10% MTFC4GACAJCN-4M 1T
214644642C
E veees vss_g7 |2
67 40 (39 41 F5 G5
4IUF J_om J_om J_om o] VT VSS-65 o
25V 16V 16V 16V VEC_J10 VSS_H10
20% 10% 10% 10% K9 P
VCC_K9 VSS_K8
el vecacs vssa_ch A
(38 (37 42 Mk N2
J_om _l_om _l_om Wo| veeas VSSUNZ
16V 16V 16V VCCA_NL VSSA_N5
Tw% Tio% —|—1<>% 0 oL
o veea-P3 VSSA_P4 ” ® e WWW.CRANEPLCOM
VLCa_Ps VSSa_P6 "'\
Vee_pLL VODIM ~ ‘ ) PAYMENT
£100 €17 Nore J_“ J_G" Lol o G b/ NNOvATIONS
022UF T00F éﬁ%@d%n% to NXPTDocumTemaﬂ?n, N\{L[[,PLL sttadn %g@ %&F —
e ° 0 capacirors, IT_Is_Interna regutare o M H
ig\j %g\f and distribuied n the Up IC 17636 10 TlO/“ —|_1°/° eMMC TLASH DEVICE Alliance Confrol PCB
1 Power Blocks
Note e
Micron Documentation: VDDIM is an infernal voltage GND SIZE [DESIGN CENTER DOC CL [ DWG NO. REV
node. Do not tie to Voltage or Ground. (7/6/16 tr) C MVN CD 300008362[ G1
SCALE: 1/1 |VOLUME: (CUBIC MM) | SHEET 14 OF 16
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REVISIONS

REV ECN DATE CHECKED

a
=

u uto
IMX6ULL Y1 LE910-SVL
218505030C

VSS_AL vss_J7 2 [[o—8 M veattm CT M LE

12 M2 P3
VSS_AL7 vSS_i12 VBATT_M2 GND_P3
VsS_C3 vssk7 aNo_R3 P2
VSS_C7 vss k2 42 NLI VBATT_PA_NL GND_D4 |2
VSS_C1t VSS_L3 tj NZ{ VBATT_PA_N2 GND_Ms [
VSs_C1s VSS_LT PLI VBATT_PA_PL Gno_ng P
VSS_£8 VSS_L12 L;s P2{ VBATT_PA_PZ GND_PL
VSS_E1L VSS_M7 GND_Rs R
VSS_Fé vss_mg M8 ELf Gup_e1 GND_Ns P2
VSS_F7 vss_my 22 L Gup_g1 no_ps B2
VSS_F8 vss_mio L B Gup_HL GND_Rs |2
VSS_F9 vss_mit AL i OV GND_Ne [N
VSS_F10 vss_n3 2 S GND_Ps |0
VSS_F1L vssNs B A2l Gp_az GND_Rs |28

R3 E2 P8
VSS_F12 VSS_R3 GND_E2 GND_P8

RS F2 R8s
VSS_63 VSS_As GND_F2 GND_RS
VSS_65 vss.p7 L 621 Gup_oz GNo_py |2
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