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3V:3 USB-1 0.195 mm between outer and inner layers
JTAG 1/O is powered by VDDI4 Vbus 1 VBUS1 u21 and with substrate dielectric 4.3:
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RS, RoOandRlo  Header-2x5 f USB 2.0 - SYNC 245 FIFO CONNECTOR VBUS2
s = Iroore
DGND 1 VBUS2 5 2
\_ JTAG connector. ) c132 Vs 75 USBaNEN 4| (S5 OND T3 =0= useor N R, 0 ZO= USB2 N e
DGND-I| | e e 431 USB2NF P 6 | |07 /o1 L USB2F P_R32,,,0 USB2 P 2255
10n GI\:B 5) ~ ||' DGND USBLC6-2SC6 PCB layout con_siderations in
4 TRANSCEIVER CLOCK OUTPUT SIGNAL ) \ Ty T the datasheet (Fig. 18).
micro
L @ : —RILW220_FRY CLKO
TP2 )
1l bAe 'glvg-cggsglggee[; t(oR;laiLn 318)&“2%'?0 f AC ADAPTER \ f USB POWER PORT SELECTOFA fBATTERY CONNECTOR NTC CONNECTOQ
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P hamonics. e VBUSL CN-5 CN-6
— e —— 1 - -
= = T AT 1 = (BATTERY_IN NTC H—2— 1
AGND o AGND AGND S Q1 2 VUSB VUsE
If pin U4-CLKO is not used as an external device clock source, clock output VBUS?2 2 2
k signal should be disabled during AT86RF215 initialization (register RF_CLKOU - 3 Header-1x2 Header-1x2
(:)-—(.—(:) = CN-4 =
f \k PestE Buisity PGND ) k Header-1x3 ) k PGND )
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BATTERY AND POWER PATH MAN.
f BATTERY FUEL GAUGE \ f BATTERY CHARGER
L2 2.2u
VWALL 18 Y _ 1
_BATTERY IN BRIRIERVEN ‘ VAL ™ W
CllS C119 PMIDI BOOT 19 C122
R332 lOu 4.7u © 10n
28k s 13 i
3v3 - = SYs i ]
uUs PGND 14
MWV VDPM SIS
12 El
S SCL 2 scL BAT 6 BATTERY IN_ . 10k C123 C126
R4 R35,,, 110 15 47u 47u
S_SDA <> SDA TP7 — ILIM PGND
10k SRP 8 mSRP —
= 10 7 @SR N C128 PGND = 16 = =
| D SR 4.1y PGND FERNE PGND PGND
<FG_GPOUT GPOUT VUSB 10
[ VUSB UsB BGATE p——<
SR44 13 = c120 c121] 11 VBAT DRV
310k EP PGND 10u T{‘l 7 li PMIDU BAT
J;—s‘ VDD vss 2 BAT |d2 c1102u5 l_“I' ) Zeségk
TP8 '
BQ27441DRZR-G1A PG PGND 9
c127 I_ DRV TS NTC ]
0.47u 12C ADDR: 1010 101X c SET LB R40 R39
reen
—_ == —_ 7 R36 “ 330 8.45k | Connect TS to
= = = VWAL 1 2 7 4 IUSB1 -
VWA PG IUSBl <———— —— DRV to disable
FERID [HEND RCID TP10 1.1k “ = the TS function
LD3 8. cHG lusB2 3 _1USB2 FED = R38=0, R39=DNI
VBAT VUSB ——C124 =4 PGND '
. 4 1u A Orange 2 1USB3
TP9 TP11 A IUSB3 (oo
Differential Low Pass Filter VSUP 1.1k 25 | thpAD TE L2 CHG En |
—~ TP12 Lz R48
SR P R45,,,100 . u7 BQ24166 ||' PGND
) Kelvin Connection = = Land pattern recommendations can be 100k
_(D PGND PGND  found in the BQ24166 datasheet.
——C130 BATTERY_IN
100n
CHARACTERISTICS: ) The BQ24166 is a switch mode single cell VSUP S
—=—C129 >_|||. PGND SRar Overvoltage and overcurrent protection. Li-lon/Li-Polymer battery charger with power path -
T 100n 7001 Battery short circuit protection. management. It has dual inputs which allow
1% \gaT IN port: operation from either a USB port or an AC adapter.
——C131 Maximum current: 25A
“T 100n Operating voltage range: ~ 4.2-10V SY'S output powers the external system load
SR N - —(D Kelvin Connection USB port: connected to the battery. This output is active
R46‘v‘v‘vloo Maximum current: 1A whenever a source is connected to IN, USB or BAT.
Operating voltage range: 42-6V
BAT port: —
Max. chg/dischg current: 2.5 A USB Input Current Limit s SW-2
) IUSB3  IUSB2  IUSB1  Current Limit
Detailed information about the Differential Low Pass Filter in the following application report: CONFIGURATION: ) 0 100 mA
Single Cell Gas Gauge Circuit Design (SLUA456 - March 2008) Vin_dpm= 456V with R33 =28 kohm 0 1 500 mA T2 %
I_INlim = 24A with R35 =110 ohm 0 1 0 1.5A
I_USBIlim = 05A with lUSB1 =1 0 1 1 Hi-Z Mode
Detailed information about PCB layout in the following application report: 1USB2 f 0 i 8 2 ;gg m
Single Cell Impedance Track Printed-Circuit Board Layout Guide (SLUA457 - March 2007) _1UsB3=0 1 1 0 800 mA =
I_charge = 15A with R40 = 330 ohm 1 1 1 Hi-Z Mode PGND
k ) k NTC: NXFT15XV103FA2B150 => R38 = 4,53k and R39 = 8,45k
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VSUP CURRENT MONITORING TRX_VDD CURRENT MONITORING
Rsense Combinations LR69  When TRX_VDD differs from Rsense Combinations
RS1_1 RS1_2 Rsense 30 3V3, R68-71 must be adjusted to RS2_1 RS2_2 Rsense
0 0 0.014 -> MOSFETs R_DS_ON use the appropriate logic levels. 0 0 0.014 -> MOSFETs R_DS_ON
0 1 R53 0 1 0.6
RS1 2 1 0 @2 1 0 60
RS1 1 1 1 0.2 + R53 1 1 60.6
2 4 2 4
R54  3R55 R70 $R71
10k 310k G1_| G2_1 10k 210k G1_ G2_1

PGND PGND

[ VSUP_S

Q2
MOSFET-P DUAL

1y 1y
S1 D1 S2 D2
1 7,8 3 5,6 TTPZl
L3 1u
R52,,,0.2 R53,,, DNI
’ VSUP >
1% 1% .
2 2 1
U9 : 08:£ 09:% 33 C134
5 100p |100n |150u 1000u
RS+ RS- DNI | DNI [DNI
GND =

PGND

Land pattern recommendations can be found
in the MAX9938 and TS1100 datasheets.

SPECIFICATIONS:
VSUP_S Range:
Current Sensing Range:
MAX9938 Gain:
Vsense for the full-scale:
R_DS ON@V_GS=3.3V

DESIGN:
Rsense (Vsense_fs/lload_max):

P_max =60 mV x 300 mA =

When:

lload_max=300 mA => Vsense = 60 mV => Vout_max =3V
lload_min=300 uA => Vsense = 60 uV => \out_min =3 mV

ADC CHARACTERISTICS:

3 = =
ouT VSUP_SENSE PGND  PGND
MAX9938FEUK
c135

Resolution: 12-bit
Input Range: 0-36V
Min. Voltage Step: 1mv
Min. Current Step: 100uA

100n
DNI  Optional Output Filter Capacitor
— More info: MAX9938/TS1100 datasheet

PGND

35-4.2V

300 uA - 300 mA

50 VIV

60 mV (for gain of 50 V/V)
0.0070 Ohm

0.2 Ohm

18 mw

Q3
MOSFET-P DUAL

1y 1y
= s1 D1 s2 D2
PGND PGND
1 7,8 3 5,6 TP22
L8  1u
vDDI3} RE6 w204 RE7\p2:62 Y VY TRX_VDD >
1% 1% _1+
C151 C152
u10 150u 1000u
4 DNI
RS+ RS- — —
B , PGND PGND
GND ouT TRX_VDD_SENSE
1 MAX9938FEUK
= C153
PGND

Land pattern recommendations can be found
in the MAX9938 and TS1100 datasheets.

SPECIFICATIONS:
TRX_VDD possible values:
Current Sensing Range:

- First half (with R66):

- Second half (with R67):
MAX9938 Gain:
Vsense_max:

R_DS_ON @ V_GS =4.5V

DESIGN:
Rsense (Vsense_fs/lload_max):
- First half:
- Second half:
P_max =60 mV x 100 mA =

Using Rsense=60 Ohm, when:

lload_max=1 mA => Vsense = 60 mV => Vout_max =3V
lload_min=1 uA => Vsense = 60 uV => Vout_min =3 mV

Using Rsense=0.6 Ohm, when:

18/25/33V

1uA-100 mA
1uA-1mA

100 uA - 100 mA

50 VIV

60 mV (for gain of 50 V/V)
0.0070 Ohm

100n
DNI
PGND

Optional Output Filter Capacitor
More info: MAX9938/TS1100 datasheet

60 Ohm
0.6 Ohm
6 mW
ADC CHARACTERISTICS:
Resolution: 12-bit
Input Range: 0-36V
Min. Voltage Step: 1mvVv
Min. Current Step:
- With Rsense=60 Ohm: 333nA
- With Rsense=0.6 Ohm: 33uA

lload_max=100 mA => Vsense = 60 mV =>\out_max = 3V
lload_min=100 uA => Vsense = 60 uV => Vout_min = 3 mV
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POWER CONDITIONING

1
()
f

SYSTEM \ f SYSTEM \
3.3V/1AREGULATOR 2.5V /1A REGULATOR
3v3 2V5
Sl —|_ u13 -|-
L4  10u L6 10u
VSUP 11 1 VSuP 11 1
PVIN SwW : PVIN SW 2222 :
AVIN sw Lrss  Lrs7 139 LI St tre2  lRe3 c147
——C136 13 14 3100k $470k 22u ——c144 13 14 3100k $510k 22u
10u —==c137 | X Ve 10u =—=C145 | B Vos
100n  C138 PG 4 PG U1l = 100n  Cc146 PG 4 PG U13 =
I 9 | ssR 5 HCHD }} 9 | ssTR 5 HENE
e 3.3n A2 e 3.3n A3
= 8  DEF  AGND F8 = 8 | bEF  AGND 2
PGND PoND L8 PG Uligy SR58 PGND PeND 1B PG Uiig) SR64
6 2150k 6 3240k
7 PGND 7 TP13 7 PGND 7 TP15
LOG EP LOG EP
| TPS62150A-Q1 . = . TPS62150A-Q1 . =
— — PGND = — PGND
k PGND PGND ) k PGND PGND )
4 SYSTEM N\ SYSTEM
1.8V /2A REGULATOR 1.2V /2A REGULATOR TP23 ‘
1v8 V2
u14 TPS6209718 1‘ u20 TPS62097 '[
L7 10u L15 10u
VSUP _ 7 PVIN SW L2 A~ v N . VSUP 7 PVIN sw 2 aaas
8 3 ] 8 3
& AVIN VOS Lres R AVIN VOs Lres
10u 6 2100k C150 10u 6 $10.2k ==C174
EN 22u EN 22u
L 9 | ssR o g FB —2 L 9 | ssTR 2 o FB 2
= b4 = z e
PGND 10 | o o 5 — PGND 10 | c © 5 _ Res =
c149 MODE < & PG i c173 MODE < & PG Proih re7 panD
10n 10n $20.5k
— - — -
- -
PGND 1 TP16 PGND —
= = = = = TP20 PGND
PGND PGND PGND PGND PGND

k Single point ground ) k

Single point ground )

NOTE:
f \ f - \ f - \ L4, L5 (MonitoringMCU.SchDoc), L6, L7 and L15 have the
GROUND FILTERING Tslsigzr;r?g?-Ql DES'?_’\‘E' Y Tli/Singrg%ellDESIGNS.z Ro@Y same layout, and it is compatible with the following inductors:

74438356022 (WE)
XFL4020-222MEB
IHLP1212BZER2R2M11

Vout: 33V/25V Vout: 18Vv/12V
lout max.: 1A lout max.: 2A
Startup time: 1 ms with C149 and C173 = 10 nF

L13
YY)
120 Ohm @ 100MHz

“I-DGND

More info (Layout guidelines, filtering...):

PGND-|||—<

TP24
HSZZI\}SOSAL-VQAlzlE??ESheet More info (Layout guidelines, filtering...): B0 il Saiems Lot
+AGND - N TPS62097 Datasheet (FB pin description itle: ectronic Systems Lal e
120 Ohm @ 100MHz |I TI-AN-SLYT614 TI- AN - SLVA710 (FBp s ) Title: POWER CONDITION I NG ETSI Telecomunicacion, B-105 I.-‘/- gty
ul - UG - SLVU437A ) ) — =S VY| F—— Universidad Politécnica de Madrid| |
ngineers: Ramiro Utrilla and José Martin | Revision: v1r Avda. Complutense, 30 | . H?W
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f POWER FILTERING \ MONITORING MCU
L11 D3V3_STM Tg7 D_GiN_D f P \
C155 ||, DGND 15?07'3 D3V3_STM

3V3_STM

R75,, 100k sPI2 CS SPIZCS

100n

-
Si313| z o
- (&)
N e Wl g R79,L8k 12C1 SDA 5ei s
120 Ohm @ 100MH - QRg 9 REOWLBK_12C1 SCL_—5m7 5o >

C156 D3V3_STM

|—|||-AGND g&osﬁ‘”%

5|
57
56

Cm?ﬁ: U16 k

o

100n ; S
Dwmm»—mmm mmoaaagz
>>ELEL8ELELEL 0o PPPILE
4 N\ D3V3 STM——1 | vBAT s vDDUSB & |p3v3_sTm
POWER SUPPLY DECOUPLING = 2 | pcr3 T vas |47 1 — ||I-DGND
>< o
D3V3 STM 3 PC14/05C32_IN PAL3 [—so— SWDAT |
osc |N S5 PC15/0SC32_0UT PAL2 —= USB3 P
OscoUT ¢ PHOOSC_IN PALL —=—USB3 N
———————] PH1/0sC_OUT PAL0 —5 ID3 ]
C157 =—C158 =—C159 =—=C160 —=—C161 =—C162 [ DEVRST N——————— NRST PA9 —4—VBUS3 |
100n 100n 100n 100n 100n 4.7u ><—— PCO PA8 —=<
1 < el PCO 5
= 1 Pe2 Pc8
DGND | 17 Pcs PC7 53¢
AGND-||I 15— VSSA/VREF- PC6 25 coir MOSI
A3V3 STM A3V3_STM} S VDDA/VREF+ PBL5 — 5o isoL_SPl2_MOSI
| USART2 CTS = PAO PBl4 — 55 50K SPI2_MISO |
USART2 RTS | & PAL PB13 —=—p> oS {_ SPI2_SCK
USART2_TX t PA2 PB12
C163 =—C164
100n | 1u 29832253 B88ER40
§>>§§§§1 ooaoaoaao>>
AGND
k ) D3V3_STM
= N\ o e —||I-DGND
o) MONITORING MCU & 22
5 3.3V/1AREGULATOR £ Bl
2 3V3 STM < alo
u12 L5 10u .|_ g § g f \ f \
1L byiN sw —L AV L L qpavs stv HIGH-SPEED EXT. CRYSTAL USER GPIOs
I—ié‘ vy o ﬁ & XTAL-2
AVIN sw Lrso Lreo c143 _“' DEND) 0SC IN 1 . 2 0SC OUT Ay Blue
13 | en vos |14 2100k $470k 22u it USER ouT R74 N A
——C140 =—=C141 ‘ 8 MHz b
10u 100n  c142 pg L4 PG UL2 — c165  12pF C166 LD6
Il | ssR PGID 20p 20p =
I B 2 DGND
N 3.3n USER_IN
= 8 6 =
DEF AGND , - TP19
PGND SN g PG Ulb 3¢?§&k k DGND ) k
= PGND —2 TP14
- LOG EP -
T?g%gﬁg:_og?fil\?’\‘ TPS62150A-Q1L — Tide: MONITORING MCU E?']S-(IJ?’e%éig%%ﬂliia?g,i?ﬁwé»ligg /
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(" o ROUNDS ) SF2 POWER SUPPLIES
UM
Al R12
VSS Vss -
A22 R14 There are three power supply options for the
B4 ¥§§ ng T2 f MAIN POWER SUPPLIES \ 1/0 BANK SUPPLY CN-2 1V8 2V5 3V3  ATB6RF215 transceiver (VDD_TRX). The I/0 1v8 VDDI6 \
B10 | /g vss —I8 UlL V|21|_3|3 Header-2x3 —|_ Bank 3 must have the same power supply
Bl14 T15 12 1v2 B8 L17 voltage, as the communication between the
- —_ »$==>— VDDIO VDDI 1 2 g€, \
B18 xgg xgg Ti7 U1K Bi2 | VDDIg VDDIg M20 }_ 3 4 SmartFusion2 and the transceiver is done €189 ——C190
C8 ué H10 R11 B16 | R19 through the SPI_1, which is located in that Cap Cap
VsS Vss VDD VDD VvDDIO VDDI3 5 6 T T
C12 u12 J9 R13 B20 | T22 bank. It should be noted that the SP1_0 and the
VSS VSS VDD VDD <=2 1 vDDI0O VDDI3 "
C21 | \/oq vsg 420 I | \op vDD 19 C6 | \/ppio 3v3 rest of 1/O ports of the bank will operate also ¢
Dig| Vss vss 5 o] VoD vDD 7 g ?1 VDDIO VDDI4 L W21 T JTAG I/O is powered by VDDI4 this voltage.
PEa Vs vss 72 <12 VoD VDD 3v3 bi7 | VDDIO T14 R100,,,0 , ,
= VSS VSS VDD VDD - = VDDIO VDDI5 V10 isvs Bank5 in M2S050-FG484 corresponds with
E6 | vss vss YA K14 | \pp S<ElL | vppio  vDDIS ' Bankd in M2S010-FG484 and M25025-FG484.
E9 VSS VSS VS 9 VDD VPP L15 @ VDDIO VDDI5 Wi3 IVDD|5 Although associated bank 1/0O are unused, when
EL4 | 22 vas V6 L1l [ vop vpp P15 FO | voblo vDDI5 —Y16 using M2S010-FG484 and M25025-FG4g4, thid £/ VDDIS8 \
FIL | yss vss —4I L1S | \pp vpp T8 F18 | \bbio vDDI5 2419 bank must always be powered to allow a o
= 6 VSS VSS g 0 VDD VPP e H12 VDDIO VDDI5 AB12 SmartFusion2 device to exit from reset. When
G20 | /55 vss V1S 2 | DD Hi4 | \/opio 18 M2S050-FG484 is used, this bank supplies can —I—Clgl J—ClQZ —I—C193 —I—C194 J—C195
H2 W1 7 G10 3v3 U2 > iy
VSS VSS VDD VREFO0 VDDI6 be left floating. More info: ¢ ¢ ¢ ¢ ¢
H9 W2 9 Gl1 E20 2VE - Tabl ap ap ap ap ap
VSS VSS VDD  VREF0 —Z3= 55| VDDIL K3 DS0115 (Rev.10) - Table 1. o 10n 10n 100n | 100n | 10u
LT VSS VSS W3 il VDD VREFO0 "I VDDI1 VDDI7 T6 AC393 (Rev.10) - Unused Pin Configurations 3 . .
13 vss vss —id 2 vbp _— 28 vopi1 voDI7 —E2 N L
LRI VSs = 570~ VDD  VREF5 —osd VDDI1 VDDI7 & DG-ND)
VSS VSS VDD  VREF5 —=5 VDDI7 —1 3
P vas | W7 P12 | VoD 3v3 \DDIS VDDI8
4 1 yss vss W8 Pl4 | vbD FL | \ppis vopis —S2— & 2
KKli VsS VsS \\’(Vlls R8 | vDD vPpNvM —MI15 37 | yopis vopig 84T
K1z | VS vss I—vo M25050-FGG484 M2S050-FGGA84 N 11 VDDI5 VDDI5
K19 ¥§§ ¥§§ Y3 k ) Header-1x3
Cio Vs vss 2 —Lcme L 107 L cros o0 Lcovo —L 01 J_+f72 0
LI0 | yss  vss 8 (. VDD POWER SUPPLY DECOUPLING ) o Ten e e e u
L14 xgg ﬁ,g Y7 T 10n 10n 10n 100n | 100n 100
22 Y8
M4 | VSS VSS g J—01 —ch —Lca —Lc4 —Lcs —Lce —Lc7 —ch —Lcs —Lcm —Lcn —Lcm J:cm _ =
Mo | VSS VSS AT Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Do Not Install when using M2S050-FG484. DGND
MiL ] VSS VSS —AA3 10n 10n 10n 10n 10n 10n 10n 10n 10n 10n 10n 10n 10n
VSS VSS ) : } } } ! ! ! !
M13 AA5 1
+— Vvss vss s =
VSS VSsS -
DGND
9 vss vss A ¥ b VDDI4 VDDI1 )
VSS VSsS
Z ABL T
g | vSS VSS —AB3 J—c14 —Lc15 —Lcm —Lcn —Lcw —Lcw —cho —chl —chz —chs —Lc24 —chs J:cze I 1 1 T T I c
o ] VSS VSS —AB5 Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap c53 54 c62 ce3 64 ces5 ce6
i | VSS VSS —RB7 100n | 1oon | zoon | 1oon | 100n | zoon | 1oon | 10on | zoon | 10on | 100n | zoon | 100m Cap Cap Cap Cap Cap Cap Cap
pi3 ] VSS VSS —2Bg y y y y y y y y y 10n 10n 10n 10n 100n | 100n | 10u
AN VSS —RBI6 — - - . . .
R5 | VSS VSS B2 V2 1v2 DGND =
S I e s " =,
RI0 | yss  vssNvM NI 1., _L 1 1 _I¥cas _*css _l*tcar l*cas _l*cao
c c €30 1 232 g 4 100u ~T~220u ~T~220u ~T~220u ~T~330u
M25050-FGG484 ap ap Cap ap
= = 100p 100p 1OOP 100p P 100p 100P 100FJ fsvs VPPNVM V[21[2|3 VDDI3
DGND DGND ) J _|_ Footprints of C35 39 and C202 are com atlble
k ) 100 pF capacitors are not in the list of the recommended by = bothF\)/vnh SMD Aluminum 6.6 X 6.6 mnﬁ) and —
U1IN lecroseml AC393 - Table 1 DGND Tantalum 7.3 x 4.3 mm capacitors. DGND ) C46 C47 C48 C49 C50
U5 | pNe pne —AB Cap Cap Cap [ Cap | Cap | Cap
‘ 0 10 10n 100n | 100n
<8 | pne DNC —2B8 /. - VI More info: AC393-Board L0 Lo nd - - -
%‘ DNC DNC 2B 3_?'/_3 2_\|/_5 Design Guidelines for =
»—=——— DNC SmartFusion2 SoC and
AAG DGN
paa IGLOO2 FPGAS.
ARS8 | BHE NG _AA20 J—c4o —Lc41 —Lc42 —Lc43 J—044 J—c57 —Lcss —Lc59 —Lcao J—cel e -
AB2 | AB20 Cap Cap Cap Cap Cap Cap Cap Cap Cap Cap Title: SE2 P WER PPLIES ectronic Systems La ~
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SF2 ANALOG SUPPLIES

If the associated PLL is used as a clock multiplier, these supplies must be connected over the RC filter circuitry
between the common PLL supply and the corresponding on-board PLL return path. If the PLL is unused or used
as a clock divider, these supplies can be connected directly to either 2.5V or 3.3V without filter circuitry.

U1
CCoNELPLCVBDA 717} CCC-NEOPLL VDDA CCC NEO PLL VSSA |—y3— Rt e ey een
CCC_NE1_PLL_VDDA CCC_NE1_PLL_VSSA
CCCNWIPLLVDBA G| CCC-NWO_PLL VDDA CCC_NWO PLL VSSA |~ CRETu prrvsen
CCC_NW1_PLL_VDDA CCC_NW1_PLL_VSSA
L16
SO HLYEOA T coosworivooa  coo swo L vssa B COC WO BLL oo
120 Ohm @ 100MHz T CCC_SW1_PLL_VDDA CCC_SW1_PLL_VSSA
|IIAGND MSS MDDR PLL VDDA H16 | \1ss MDDR PLL VDDA MSS_MDDR PLL VSSA L7 MSS MDDR PLL VSSA
100n M2S050-FGG484

VSSA pins provide the internal PLL current return path for VDDAs. These pins must be connected to the
corresponding PLL_VDDA through an RC filter circuit. PLL_VSSA and VSS are shorted internally in the silicon.
Therefore, to filter noise and control long-term jitter, PLL_VSSA must NOT be connected to an external ground.

PLL VDDAR93 CCC_NEO PLL VDDA PLL_VDDAR9S CCC_NWO PLL VDDA

C175 C176 C177 C178 ! —T—C179 —LC].SO

2u 100n 22u 100n 22u 100n
CCC NEO PLL VSSA J CCC NEI1 PLL VSSA 4 CCC NWO PLL VSSA

CCC_NE1 PLL_VDDA

PLL VDDAR%
1

—||~

PLL VDDAR96 CCC_NW1 PLL VDDA CCC_SWO0 PLL VDDA PLL VDDA R98 ccc SW1 PLL VDDA

PLL VDDARY7

C182

100n
CCC_NW1 PLL VSSA

C183 C184 0185 0186

22u 100n 22u 100n
CCC_SW1 PLL_VSSA

CCC SWO0 PLL_VSSA

—||~
i

PLL VDDAR99 MSS_MDDR_PLL_VDDA

187 C188

100n
MSS MDDR PLL VSSA
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T
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ULA M2S050-FGG484
o DDRIOA9PBOMDDR_ADDR14 [+222- SF2 CLOCK AND BANKS 0,1 AND 3
v DDRIO49NBO/MDDR_ADDRI5 (<o !
> DDRIOS0PBO/MDDR_ADDR12 (<=0
< DDRIOS0NBO/MDDR_ADDR13 <727 U1B
) DDRIO51PBO/MDDR_ADDRI10 (<2 ER
DDRIOSINBO/MDDR_ADDRIL <tz - MSIO38PB1/MMUART_1_RTS/GPIO_11_B 3v3 VDDI3
DDRIO52PBO/MDDR_ADDRS (<ig=—> Y MSIO38NBL/MMUART _1_DTR/GPIO_12 B <atx
DDRIO52NB0/MDDR_ADDR9 W > MSI039PB1/CCC_NEO_CLKI1/MMUART_1_CTS/GPIO_13_B<<#7o
DDRIO53PBO/MDDR_ODT <#gfe—>< < MSIO39NBI/MMUART_1_DSR/GPIO_14_B ==
DDRIO53NBO/MDDR_ADDRY (<igzex m MSI040PB1/CCC_NE1_CLKIZ/MMUART_1_RI/GPIO_15_B lraz Llras lRs9  LRoo
DDRIO54PBO/MDDR_ADDRS5 (<220 MSI040NB1/MMUART_1_DCD/GPIO_16_B 218k 318k 2 ek 318k
DDRIO54NB0/MDDR_ADDRG6 <u/§?< MS1041PB1/GB10/VCCC_SEO_CLKI ’ ‘
DDRIOS5PBO/MDDR_ADDRS (<ig72— MSI041NB1/MMUART_1_TXD/GPIO_24_B A E9A E 1 SR
DDRIOS5NBO/MDDR_ADDR4 (<2 MS1042PB1/GB14/VCCC_SE1_CLKI/MMUART_1_CLK/GPIO_25_B e S_SDA SCENSCH 12C_1_SDA
DDRIO56PBO/MDDR_ADDRI (<ig7 2 MSI042NB1/MMUART_1_RXD/GPIO_26_B —{ S SCL { 12C 1 sCL
DDRIO56NB0/MDDR_ADDR?2 <:«§CW< MSI043PB1/MMUART_0_RTS/GPIO_17_B
DDRIO57PBO/MDDR_BA2 [<ig7=-C MSI1043NB1/MMUART_0_DTR/GPIO_18_B URG
DDRIO57NBO/MDDR_ADDRO (<2e MSI1044PB1/MMUART_0_CTS/GPIO_19_B e
DDRIO58PBO/MDDR_BAOQ Q‘/AW< MSI044NB1/MMUART_0_DSR/GPIO_20_B ™ MSIOOPB3 [<rzzax
DDRIO58NB0/MDDR_BAL <:§W< MSI045PB1/MMUART_0_RI/GPIO_21_B v MSIOONB3 (<=
DDRIO59PBO/MDDR_CLK <u§ﬁ< MSI045NB1/MMUART_0_DCD/GPIO_22_B = MSIO1PB3 kg
DDRIO59NBO/MDDR_CLK_N <:c§?< MSI46NB1/MMUART_0_TXD/GPIO_27_B < MSIO1NB3 T
DDRIOGOPBO/MDDR_RESET_N (<= MSI047PB1/MMUART_0_RXD/GPIO_28_B m MSIO2PB3 (e
DDRIOSONBO/MDDR_CAS_N <z MSI047NB1/MMUART_0_CLK/GPIO_29_B MSIO2NB3 (<=5
DDRIO61PBO/MDDR_CKE (<igg2-x MS1048PB1/12C_0_SDA/GPIO_30_B MSIO3PB3 [<izsox
DDRIO6INBO/MDDR _CS N (<igr> MSI048NB1/12C_0_SCL/GPIO_31_B MSIO3NB3 (<i55ox
DDRIO62PBO/MDDR_RAS N <tz 25050 -GGAR MSIO4PB3 (<ig52x
DDRIO62NBO/MDDR_WE_N <g==x MSIO4NB3 (<esox
DDRIOB6PBO <tzx— MSIOSPB3 (i
D oRIoeng0 B5 s ('MAIN CRYSTAL OSCILLATOR utl ) e wﬁﬂ*
A5 3v3 R20 18
DDRIO67NBO [<iza— XR51™> SC_SPI_CLK MSIOBNB3  (<ize
DDRIO72PBO iza— SC_SPI_SDI MSIO7PB3 (kg
DDRIO72NBO <izz— P — SC_SPI_SDO MSIO7TNB3/CAN_TX/GPIO_2_A raigex
DDRIO74PBO (<r2— throu ’;1 10k ohm SC_SPI_SS MSIO8PB3/CAN_RX/GPIO_3_A j<ri=x
DDRIO74NBO <k resistgr MSIO8NB3/CAN_TX_EN_N/GPIO_4_A [<g2>C o0 1 opa
DDRIO75PBO/CCC_NEL CLKI3/MDDR_DQ14 <3 : FLASH_GOLDEN_N MSIOL1PB3/CCC_NEO_CLKIO/ZC_1_SDA/GPIO 0 Ad<ieze12C 1 SDA
DDRIO75NBO/MDDR_DQ15 (<222 e MSIO1INB3/CCC_NEL_CLKI0/I2C_L SCL/GPIO_L A<<giss
DDRIO76PB0/GB12/CCC_NE1_CLKI2/MDDR_DQ12 <u/5?< DEVRST_N MSIO12PB3/SPI_0_CLK SPI0_SCLK
DDRIO76NB0O/MDDR_DQ13 <€W< | R92, DNI D7 MSIO12NB3/SPI_0_SDI/GPIO_5_A SPI0_MISO
DDRIO77PBO/MDDR_TMATCH_0_IN (<22 DGND-||I MDDR_IMP_CALIB MSI013PB3/SPI_0_SDO/GPIO_6_A SPI0_MOSI
DDRIO77NBO/MDDR_DM_RDQS1 [<g5= 2= x1 P AB2L MSIO13NB3/SPI_0_SS0/GPIO_7_A SP10_#SSNO
DDRIO78PB0/GB8/CCC_NEQ_CLKI3/MDDR_DQS1 gk N AAsT XTLOSC_MAIN_XTAL MSI014PB3/SPI_0_SS4/GPIO_19_A
DDRIO78NBO/MDDR_DQSL_N (kg7 XTLOSC_MAIN_EXTAL MSIO14NB3/SPI_0_SS5/GPIO_20_A
DDRIO79PBO/CCC_NEO_CLKI2/MDDR_DQ10 <572 NZS050-FGGA8a MSI015PB3/SPI_0_SS6/GPIO_21_A
DDRIO79NBO/MDDR_DQIL (<o a ?I(‘IT.AIQ_S MSIO15NB3/SPI_0_SS7/GPIO_22_A
DDRIO80PBO/MDDR_DQ8 iz i |t : : : MSIO16PB3/SPI_1_CLK
DDRIO8ONBO/MDDR_DQ9 <u§%< 3%_768 kHz f:niiftnif.ﬁi!iaéﬂﬁ.p'u?iTZ‘V\?SP”?P“Jn"ide rh%se MSIO16NB3/SPI_1_SDI/GPIO_11_A
DDRIO81PBO/MDDR_DQ7 <5 ——C203 12.5pF ——C204 pins can be left floating (DNC) The pins’ MSIO17PB3/SPI_1_SDO/GPIO_12_A
DDRIO8INBO/MDDR_TMATCH_0_OUT <=5 20 ; MSIO17NB3/SPI_1_SS0/GPIO_13_A
p 20p should not be grounded (VSS). The M2S050 L19
DDRIO82PBO/MDDR_DQ5 [ device has only a main crystal oscillator MSIO18PB3/SPI_1_SS4/GPIO_17_A {<ipge—>
DDRIO82NBO/MDDR_DQ6 (25> ‘ MSIO18NB3/SPI_1_SS5/GPIO_18_A (<=
DDRIO83PBO/MDDR_DM_RDQSO (<37 L MSIO19PB3/SPI_1_SS6/GPIO_23 A (<ipse—
DDRIO83NBO/MDDR_DQ4 [tz k TS ) MSIO19NB3/SPI_1_SS7/GPI0_24_A [<ips-—=
DDRIO84PBO/MDDR_DQSO (<tg75>< MSIO20PB3/GBY/VCCC_SEO_CLKI/GPIO_25_A 4=
DDRIO84NBO/MDDR_DQS0_N e MSIO20NB3/GB13/VCCC_SEL CLKIGPIO_ 26 A <55
DDRIO85PB0O/MDDR_DQ2 <NEW< f AUXILIARY CRYSTAL OSCILLATOR \ Thet pins of an unused cry'stal MSI1022PB3/SPI_0_SS1/GPIO_8_A <> 5o
DDRIO85NB0O/MDDR_DQ3 <>Bﬁ 2 p = oscillator can be left floating MSI022NB3/SPI_0_SS2/GPIO_9_A o=
DDRIO86PBO/MDDR_DQO (<eze— XTLOSC_AUX XTAL _E= (DNC) and should not be MSI023PB3/SPI_0_SS3/GPIO_10_A (<
DDRIO8SNBO/MDDR_DQL <75 XTLOSC_AUX_EXTAL a XTA'E"‘ grounded. MSIO23NB3/SPI_1_SS1/GPIO_14_A iz
DDRIO87PBO/CCC_NW1_CLKI3/MDDR_DQ_ECC1 <u§8ﬁ< SmartFusion? devi : |:||—-*Z MSI024PB3/SPI_1_SS2/GPIO_15_A (<=
DDRIO87NBO/MDDR_DQ_ECCO <u%9%< Mn;grosgs'r?n Evices, excep DNI MSIO24NB3/SPI_1_SS3/GPIO_16_A 22—
DDRIOSSPBO H b _ave an au>_<|||ary 1
DDRIOSSNEO C9 crystal oscillator dedicated to C205 C206 M2S050-FGG484
DDRIO89PBO/MDDR_TMATCH_ECC_IN HE% 'Vl'tss RtT.C C'I‘)C‘E”Q gslan DNl DN T _
DDRIOBINBO/MDDR_DM_RDQS_ECC (<xg7—= alternative clock source. Title: SF2 CLOCK AND BANKS 0, 1 AND 3 ETSI Tolesomunicacion B.105| /amwmmm
DDRIO90PBO/MDDR_DQS_ECC <tgm— = ) - - ) ) . Universidad Politécnica de Madrid| |~ ;"
DDRIO90NBO/MDDR_DQS_ECC_N QW DGND Engineers: Ramiro Utrilla and José Martin | Revision: v1r0 Avda. Complutense, 30 | I?
DDRIOS2PBOMDDR_TMATCH_ECC_OUT [~Fg—¢ G J Date: 22/10/2019 _ Time: 11:31:40 | Sheet. 10 of 14 28040 Macrid - Spain| I~
DDRIO92NB0/CCC_NWO_CLKI2 <<tt—x LEh £ =W ¢t oo =
- - File: D:\Repositorio\migou-platform\MIGOU\Schematics\SF2ClockAndBanks013.SchDoc
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NOT USED \
U1D M2S050-FGG484 e 4 1V8 LOGIC N\
3 DDRIO148PBS/PROBE A <ig—C iE
DDRIO148NB5/PROBE_B
X DDRIO149PB5 (<Al ©  MSIOD145PB6 (i GPIO_1V8 0 4 ABLoEe )
< DDRIO149NB5 15 v  MSIOD145NB6 3
(aa) DDRIO151PB5 <»H >  MSIOD146PB6
DDRIO151NBS [<elil: < MSIOD146NB6 <t GPIO_1V8 2 vie AP hARReeR s
DDRIO152PB5/GB3/CCC_SWO_CLKI3 e o = MSIO96PBS
DDRIO152NB5/GB7/CCC_SW1_CLKI2 MSIO96NB8
LA 010 M25050-FGG484 V4
DDRIOI5NBS UL \_ J z MSIGOTNRS
DDRIOI56PB5 i~ o MSIO98PB8
DDRIOL56NBS5 [l MSIO98NBS
DDRIO157PB5 (<22 ' ~\ MSIO99PB8
DDRIO157NB5 W 2V5 LOGIC MSIO99NBS
DDRIO159PBS/CCC_SW1_CLKI3 4=rfii UIF MSIO100PBS8
DDRIOT59NBS MSIO100NBS
DDRIO161PB5/GB11/VCCC_SE0_CLKI <451 ~  MSIOD118PB7/GB5/CCC_SW1 CLKI1 MSIO101PBS8
DDRIO161NBS MSIODT18NB7 MSIO101NBS
DDRIO162PB5 Afsl é MSIOD119PB7/GBL/CCC_SWO_CLKIL MSI0102PB8
DDRIO162NBS5 (i3 < MSIODT19NB7 MSIO102NBS8
DDRIO164PB5/VCCC_SEL_CLKI <703 o MSIOD120PB7/CCC_SW1 CLKIO MSIO103PB8
DDRIO164NB5 MSIODI20NB7 MSIO103NBS8
DDRIO166PB5 i MSIOD121PB7/CCC_SWO_CLKI0 MSIO104PB8
DDRIOIG6NBS (<o MSIODI21NB7 MSIO104NBS
DDRIO167PBS5 (<Al MSIOD122PB7 MSIO105PB8
DDRIO167NB5 <52 MSIOD122NB7 MSIO105N B8
DDRIO169PBS (it MSIOD123PB7 MSIO106PB8
DDRIO169NBS (<3 MSIOD123NB7 MSIO106NBS
DDRIO171PBS5 /5~ MSIOD124PB7 MSI0107PB8
DDRIO17INBS s~ MSIOD124NB7 MSIO107NBS
DDRIO172PB5 (< MSIOD125PB7 MSI0108PB8
DDRIO172NB5 <ol MSIOD125NB7 MSIO108NBS
DDRIO174PB5 (<50 MSIOD126PB7 MSIO109PB8
DDRIO174NB5 (<32 MSIOD126NB7 MSIO109NBS
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DDRIO189PB5 <uﬁ%< MSIOD134PB7 <;%<
DDRIO189NB5 MSIOD134NB7 (@37 —
18 4
DDRIO190PBS (<i/o~ MSIOD135PB7 toila—<
DDRIO190NBS5 <t MSIOD135NB7 Fare—x
kMZSOSO-FGG484 )
Low pinout compatibility between BANKS5 (M2S050) and
BANK4 (MZSO:!.O and M2S025). Specia_l care should be
taken if you decide to use any of these pins in the future. - SE2 BANKS 5 TO 8 B105 Electronic Systems Lab
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SF2 RESET, JTAG AND USBs

SF2 RESET CIRCUIT

DEVRST_N must be pulled up to

USB 2.0 - SYNC 245 FIFO INTERFACE

\_

FT232R USB UART IC Datasheet (Version 2.1
emcraft - SOM-BSB-EXT (Rev. 1.2)

Engineers: Ramiro Utrilla and José Martin

3
)) Date: 22/10/2019 Time: 11:31:43

R BVa VPP through 10kohm resistor. USB Bus Powered Configuration VPHY U3V3
RL FroaoH
Uz 10k Ay Creen VCC_USB2.0 40
3 | vbb N Syl u3v3 R21 1 2 RXLED# E WRZED 232822
RST o o
C67 —— 2 n 330 VCCD ADBUS?2
100n | GND PushButton R LD1 VCCCORE ADBUS3
RT9818C-29GV C68 100 &Blue VCCA ADBUS4
. ) 10n R22 ADBUS5
Adding a capacitor (C68) to ground on 1 2 TXLED# DM ADBUSS
DEVRST_N avoids high-frequency 330 DP ADBUS7
— noise and unwanted glitches that could —= — LD2
Y reset the device. Recommended values: ~ =, = DEVRST N @ 34
DGND 1 F (Microsemi-AC393), 100nF DD RCID R ﬁgggg?
k (MarmotE SDR), 10nF (emcraft-bsb). U3Vv3 REF ACBUS?
—L— ACBUS3
R25% R262 R27¢% —
us S S S 5 EECS ACBUS4
4 10k 10ky 10ky D EECLK ACBUSS5
MICROSEMI FLASHPRO JTAG INTERFACE3V3 5 93LC56BT . DNI| DNI EE ACEUSE
VCC €S ACBUST —5———+1
4 TXLED#
U1H SW-1 3 R3 1k CLK 3 XCSI ACBUS8 33 RXLEDZ
JTAGSEL lAA22 2 o R23, 2.2k | ACELES
o2 | VS BE M R24 must be placed
JTAG_TRSTB/M3_TRSTB <122 £ JTAG_TRSTB = XCSO A oA GND close to ACS to support
o0 D XTAL-1 ZZZ0000000D0 synchronous 245 mode.
JTAG_TMS/M3_TMS/M3_SWDIO <o E JTAG_TMS 1 3 TEST 223665500005
JTAG_TCK/M3_TCK JTAG_TCK 1 By ]
JTAG_TDO/M3_TDO/M3_SWO \\/(\,2212 R7 w33 [ TAG TDO %16—— A Ll = <o o] oo
JTAG_TDI/M3_TDI JTAG_TDI p 12MHz <1
10pF PWRSAV# RZQA#VSQK U3vs
MPASHAG lra  lrs lre R7should be placed as £ L . . 1 i - DNI
If JTAGSEL is pulled: 3 K ::1k ;:lk close as possible to the = = = = =
HIGH = FPGA programming mode (Default) SmartFusion2 SoC. g BERID (BEhle BCNP BB e RBODNI
LOW = Cortex-M3 debug mode FT232H USB FIFO IC Datasheet (Version 1.82) —
USB Hardware Design Guidelines for FTDI ICs (AN_146 Version 1.1) DGND
More info: —_— = = MarmotE SDR - Main Board Sch. (Rev. B)
kUGO451—SmartFusion2 Programming Guide DGND DGND DGND Adafruit FT232H Breakout Board Sch. (Rev. C)
[VBUS2 _ ~ Y\ VCC_USB2.0 VCORE U3v3 )
f \ 600 Ohm @ 100 MHz VCCIO pins
AR G E'I:'))Z?)ZRQ C101 C102 C103 C104 C105 C106 C107 C108
vee avaout  USB Bus Powered Configuration 00 5507 1 ["eco UART 0 BXD 10n 100n 100n 100n 100n | 100n | 100n
Voo USE UART 15 1 _UART 0 RXD >
751 VCC = = — =
USBL N USBDM = = =N =
<120702n fggn USBLP 1??:2 USBDP - D DGND D D DGND
X—51 NC <
& | NS H&i usvaF VPHY D el U3V3
= 2 Ne L3 600 Ohm @ 100 MHz 600 Ohm @ 100 MHz
DGND 29 22
15 N 31 ? <i
FB1 v vl I €109 —=CL10 Placeclose. —=CI11 —=CL12 C113 ==C114
VCC _USB_UART VCC _3V30oUT 27 1 100n to the chip. 100n 100n 4.7u
-—‘VBU51 U HZS OSCI [a) <N;%<9
120 Ohm @ 100 MHz %4 0sco Z222202 =
VCC 3V3OUT " 16 | 3y50ut L5666 6 026~ - =~ = =
J_ _L _L DG ND DGND
C74 C75 C76 ——=C77 <l<
10n 100n 100n 22u N _ B105 Electronic Systems Lab
Title: SF2 RESET, JTAG AND USBs ETSI Telecomunicacion, B-105|
) ) 1 Universidad Politécnica de Madrid

(FEEER
Avda. Complutense, 30 \ H?m?'

28040 Madrid - Spain T
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/¢ TRXRESET CIRCUIT "\

The LVDS signals differential impedance
must be 100 ohm. On a 4 layer board with

RF FRONT END

POWER SUPPLY |4

0.2595 _tmhm bst\t/vetendqulterta_nd‘tir;ner layers - TRX DEVDD
TRX DEVDD ana with substrate alelectric 4.3: TXCLK N
- - Trace Thickness: 17.5 um TXCLK P TXCLK N_| FB2 TRX VDD F
TRX_RSTN - Trace Width 0.22 mm TXCLK_P ‘ TRX_VDD = b AT
- Trace spacing: 0.15 mm TXD N == CONIGHOOIN 2 TRX EVDD
lris  Lroo Result: Zdiff: 100.646 ohm TXD P TXD_N_|
3 b3 TXD_P | o
1390k 50 T
RXD09 N
BTN-2 RXDO9 P RXD09_N g) DECOUPLING CAPACITORS
S TRX SPI INTERFACE R 12 D TRX VDD _| F TRX_DEYDD DVDD TRX_EVDD AVDDO AVDD1
RXCLK N 0
PushButton RXCLK P RXCLK N g C82 css c8a ——css C88 C86 ——C87 J— c89 J—090
——C100 R19 - 10u 100n 100n 100n 1u 100n 100n 1u 1u
TRX_#SELN —_
4.7n 100 RXD24 N
RXD24_P Fodope It
= = DGND i y y y
@ND DGND) Q& KX Sf=| B[S B[R TPa
g;gg g< Eé g3 g% 23 (" 24GHzBAND )
p} X |
C TRX_RQ_] RQ 922 9o FF 982 go 8¢ )
X = xe % X &Zavpp1 L4 AVDD1 50 ohm PCB Track 50 ohm PCB Track SMA-1
8 13, rETN i S L Nt Rig R Filter L
TP6 FEA24 FEA24 | BAL2 UNBAL 10 MWV = —O
JRX_CLKO ] CLKO FEB24 FEB24 . 2 0.8p 0 :
Feed_GND 5
18 —_ - B
XTAL2 U4 4 RF24 P 8 Y] (321 53 [To)
TRX_TCXO g 17 RFP24 4&% B C94 C95 2 2R15
R13 TCXO AT86RF215 REN24 RF24 N GND 1.2p 1.2p 2 310k
DNI DNI a
100k DVDD 37 | pypp —| | BALL Ne 8 @
TP3 8 RF09_P — — — —
L L | evpp RFPO9 g RFoe N= = == |0 i = =
— TRX_EVDD 46 EVDD RFNO09 — — AGND AGND
AGND AGND AGND )
32— DEVDD FEAQ 1% FEAQ9
TRX DEVDD ;21  DEVDD FEBO9 FEBO09
REBE 14 AVDDO
AVDDO
. 21 ASS e oo
The decouple capacitors should be 28 8LQ 23 B3 § § § §
placed as close as possible to the A2 BRRA ZZ ZZ Z22%
pins and should be connected to = f SUB-1 GHz BAND \
ground with the shortest possible ~ AGND TP5
traces. The pins DVDD, AVDDO & IR/ L A9 3T B . 50 ohm PCB Track 50 ohm PCB Track SMA-2
and AVDD1 must not be shorted. determine whether the three . ) i (P Rl RF Filter (P L
= — = = internal voltage regulators \ANAN I ] i ———1—0O
DGND  DGND AGND AGND AGND BRI 4 B 15p =
ena_lbled at any given time. e S
Thl_s depends on t‘he state in c98 c99 g lr17 (3] (2 5 [T}
which the transceiver is. Use Balun part c97 2.2p 2.2p 2 310k
DLW21SN900SQ2 8.2p DNI DNI )
fTRX CLOCK CIRCUIT 1v8 \ for sub-1 GHz bands u
TCXO1 T C79 (389.5 - 510MHz and = == == _?_
26.0 MHz H f RF SHIELDING \ 779 - 1020MHz) = IAGND AGND AGND AGND
1 6 AGND
TRX_TCXO_EN EN VDD 100n —= k )
2 5| Y Cvi FR1
N—i X AGND
e _||:||_ e 8o Shield
S GND  ouTPuT B2 1 [RX_TCXO
i SR12 & Frgme
10k o 2 B105 Electronic Systems Lab 5
Land pattern recommendations cand be found in o0 - Tide: RF FRONT-END _ETSI Telecomunicacion, B-105| /o
=— CERSIRAST226.000MEZ5 S8 llcatashest =— AED Engineers: Ramiro Utrilla and José Martin | Revision: v1r0 UnIversIdadAsggltf:Cg;f;Steemgdgbd I'-._ H?W
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SENSORS

3-AXIS DIGITALACCELEROMETER

DIGITAL TEMPERATURE SENSOR

~

3Vv3
3v3 3v3
3Vv3 uis
R83 & R84 2 U19 S_SDA 1 8
100k3 100k3 Al o sDA |10 S SDA 3v3 R85 = ] SDA VvCC
| 100k
S _SCL g | scL GND g 00 S _SCL 2 | scL A0 7 L
<{_ACC_INT1 2 INT1 VDDIO 7 3 6 __100n
5 BYP GND 5 J—C170 ALERT Al
<{_ACC_INT2 INT2 GND 100n 4 5
MMAB652FC ) | D A2
L AT30TS75A .
C169 —— 12C ADDR: 0011 101X = = =
100n DGND k DGND  |2CADDR: 1001 000X DGND )
DGND
3V3
C167 C168
100n
\ GND
S B105 Electronic Systems Lab T
Tile: SENSORS ETSI Telecomunicacion, B-105| /=
. B . .. i i Politécni Madri
Engineers: Ramiro Utrilla and José Martin | Revision: v1r0 Un|vers|dadAv3a|.t§:cgrlnc;SteenS:tigbd l H?m?,
Date: 22/10/2019 Time: 11:31:45 Sheet: 14 of 14 28040 Madrid - Spain| 1L~
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	U21
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	USB-1
	USB-1-1
	USB-1-2
	USB-1-3
	USB-1-4
	USB-1-5
	USB-1-6

	USB-2
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	USB-2-6

	USB-3
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	USB-3-6

	XTAL-1
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	XTAL-1-3
	XTAL-1-4

	XTAL-2
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	XTAL-2-2

	XTAL-3
	XTAL-3-1
	XTAL-3-2

	XTAL-4
	XTAL-4-1
	XTAL-4-2


	Nets
	1V2
	Pins
	C1-2
	C2-2
	C3-2
	C4-2
	C5-2
	C6-2
	C7-2
	C8-2
	C9-2
	C10-2
	C11-2
	C12-2
	C13-2
	C14-2
	C15-2
	C16-2
	C17-2
	C18-2
	C19-2
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	C21-2
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	C30-2
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	C34-2
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	C38-1
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	U1-H10
	U1-J9
	U1-J11
	U1-J13
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	U1-K12
	U1-K14
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	U1-L11
	U1-L13
	U1-M10
	U1-M12
	U1-M14
	U1-N9
	U1-N11
	U1-N13
	U1-P8
	U1-P10
	U1-P12
	U1-P14
	U1-R8
	U1-R11
	U1-R13
	U1-T9
	U1-T10
	U1-U7
	U1-U8
	C174-1
	L15-2
	R86-1
	R88-2
	TP23-1
	U20-3


	1V8
	Pins
	C189-2
	C190-2
	CN-2-2
	U1-U2
	CN-9-20
	C150-1
	L7-2
	R65-1
	U14-3
	C79-2
	TCXO1-6


	2V5
	Pins
	C57-2
	C58-2
	C59-2
	C60-2
	C61-2
	CN-2-4
	U1-K3
	U1-L6
	U1-N2
	U1-P5
	CN-10-5
	C147-1
	L6-2
	R62-1
	R63-1
	U13-14


	3V3
	Pins
	C40-2
	C41-2
	C42-2
	C43-2
	C44-2
	C45-2
	C46-2
	C53-2
	C54-2
	C55-2
	C56-2
	C62-2
	C63-2
	C64-2
	C65-2
	C66-2
	CN-1-1
	CN-2-6
	R100-2
	U1-E20
	U1-F22
	U1-H18
	U1-J21
	U1-L15
	U1-M15
	U1-P15
	U1-T8
	U1-U9
	U1-W21
	L16-1
	R42-1
	R43-1
	R91-1
	C67-2
	R1-2
	R3-1
	U2-3
	CN-3-6
	CN-3-7
	CN-10-3
	R41-2
	C139-1
	L4-2
	R56-1
	R57-1
	U11-14
	C167-2
	C168-2
	C170-2
	C171-2
	R83-1
	R84-1
	R85-1
	U18-8
	U19-1
	U19-8


	3V3_STM
	Pins
	CN-9-24
	C143-1
	L5-2
	L11-1
	L12-1
	R59-1
	R60-1
	U12-14


	A3V3_STM
	Pins
	C156-2
	C163-2
	C164-2
	L12-2
	U16-13


	ACC_INT1
	Ports
	ACC_INT1


	ACC_INT2
	Ports
	ACC_INT2


	ADC_IN12
	ADC_IN13
	AGND
	Pins
	C207-1
	C78-1
	CN-11-7
	CN-11-8
	CN-11-9
	CN-11-10
	CN-11-11
	CN-11-12
	P1-2
	P1-3
	TP2-1
	L14-2
	TP24-1
	C156-1
	C163-1
	C164-1
	U16-12
	BL1-2
	BL1-5
	C79-1
	C81-1
	C86-1
	C87-1
	C89-1
	C90-1
	C94-1
	C95-1
	C97-1
	C98-1
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	R13-2
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	R17-1
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	SMA-1-5
	SMA-2-2
	SMA-2-3
	SMA-2-4
	SMA-2-5
	TCXO1-3
	U4-3
	U4-6
	U4-7
	U4-10
	U4-16
	U4-19
	U4-45
	U4-48
	U4-49


	AVDD0
	Pins
	C89-2
	TP5-1
	U4-14

	NetLabels
	AVDD0
	AVDD0


	AVDD1
	Pins
	C90-2
	TP4-1
	U4-47

	NetLabels
	AVDD1
	AVDD1


	B1_N
	Pins
	BL1-3
	C92-2
	L1-1

	NetLabels
	B1_N


	B1_P
	Pins
	BL1-4
	C91-2
	L1-2

	NetLabels
	B1_P


	BATTERY_IN
	Pins
	C128-1
	R45-1
	R47-2
	TP7-1
	U8-6

	NetLabels
	BATTERY_IN
	BATTERY_IN
	BATTERY_IN

	Ports
	BATTERY_IN


	CCC_NE0_PLL_VDDA
	Pins
	C175-1
	C176-2
	R93-2
	U1-H15

	NetLabels
	CCC_NE0_PLL_VDDA
	CCC_NE0_PLL_VDDA


	CCC_NE0_PLL_VSSA
	Pins
	C175-2
	C176-1
	U1-J15

	NetLabels
	CCC_NE0_PLL_VSSA
	CCC_NE0_PLL_VSSA


	CCC_NE1_PLL_VDDA
	Pins
	C177-1
	C178-2
	R94-2
	U1-J17

	NetLabels
	CCC_NE1_PLL_VDDA
	CCC_NE1_PLL_VDDA


	CCC_NE1_PLL_VSSA
	Pins
	C177-2
	C178-1
	U1-J16

	NetLabels
	CCC_NE1_PLL_VSSA
	CCC_NE1_PLL_VSSA


	CCC_NW0_PLL_VDDA
	Pins
	C179-1
	C180-2
	R95-2
	U1-H8

	NetLabels
	CCC_NW0_PLL_VDDA
	CCC_NW0_PLL_VDDA


	CCC_NW0_PLL_VSSA
	Pins
	C179-2
	C180-1
	U1-J8

	NetLabels
	CCC_NW0_PLL_VSSA
	CCC_NW0_PLL_VSSA


	CCC_NW1_PLL_VDDA
	Pins
	C181-1
	C182-2
	R96-2
	U1-G9

	NetLabels
	CCC_NW1_PLL_VDDA
	CCC_NW1_PLL_VDDA


	CCC_NW1_PLL_VSSA
	Pins
	C181-2
	C182-1
	U1-G8

	NetLabels
	CCC_NW1_PLL_VSSA
	CCC_NW1_PLL_VSSA


	CCC_SW0_PLL_VDDA
	Pins
	C183-1
	C184-2
	R97-2
	U1-T5

	NetLabels
	CCC_SW0_PLL_VDDA
	CCC_SW0_PLL_VDDA


	CCC_SW0_PLL_VSSA
	Pins
	C183-2
	C184-1
	U1-R6

	NetLabels
	CCC_SW0_PLL_VSSA
	CCC_SW0_PLL_VSSA


	CCC_SW1_PLL_VDDA
	Pins
	C185-1
	C186-2
	R98-2
	U1-R7

	NetLabels
	CCC_SW1_PLL_VDDA
	CCC_SW1_PLL_VDDA


	CCC_SW1_PLL_VSSA
	Pins
	C185-2
	C186-1
	U1-T7

	NetLabels
	CCC_SW1_PLL_VSSA
	CCC_SW1_PLL_VSSA


	CHG_En
	Ports
	CHG_En


	CLKOUT
	D0
	D1
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	D3
	D3V3_STM
	Pins
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	C159-2
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	D4
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	DEVRST_N
	Pins
	BTN-1-1
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	U2-1
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	NetLabels
	DEVRST_N
	DEVRST_N
	DEVRST_N
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	DEVRST_N

	Ports
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	DGND
	Pins
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	C100-1
	R19-1
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	U4-38
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	C168-1
	C169-1
	C170-1
	C171-1
	U18-4
	U18-5
	U18-6
	U18-7
	U19-6
	U19-7
	U19-9


	DRV
	Pins
	C124-2
	LD3-1
	LD4-1
	R38-1
	U7-6

	NetLabels
	DRV
	DRV


	DVDD
	Pins
	C88-2
	TP3-1
	U4-37

	NetLabels
	DVDD
	DVDD


	FEA09
	NetLabels
	FEA09
	FEA09


	FEA24
	NetLabels
	FEA24
	FEA24


	FEB09
	NetLabels
	FEB09
	FEB09


	FEB24
	NetLabels
	FEB24
	FEB24


	FG_GPOUT
	Ports
	FG_GPOUT


	GPIO_1V8_0
	Ports
	GPIO_1V8_0


	GPIO_1V8_1
	Ports
	GPIO_1V8_1


	GPIO_1V8_2
	Ports
	GPIO_1V8_2


	GPIO_2V5_3
	Ports
	GPIO_2V5_3


	GPIO_2V5_4
	Ports
	GPIO_2V5_4


	GPIO_2V5_5
	Ports
	GPIO_2V5_5


	GPIO_3V3_6
	Ports
	GPIO_3V3_6


	GPIO_3V3_7
	Ports
	GPIO_3V3_7


	GPIO_3V3_8
	Ports
	GPIO_3V3_8


	GPIO_3V3_9
	Ports
	GPIO_3V3_9


	GPIO_3V3_10
	Ports
	GPIO_3V3_10


	I2C1_SCL
	Pins
	R80-1
	U16-58

	NetLabels
	I2C1_SCL
	I2C1_SCL

	Ports
	I2C1_SCL


	I2C1_SDA
	Pins
	R79-1
	U16-59

	NetLabels
	I2C1_SDA
	I2C1_SDA

	Ports
	I2C1_SDA


	I2C_1_SCL
	Pins
	R90-2
	U1-R22

	NetLabels
	I2C_1_SCL
	I2C_1_SCL

	Ports
	I2C_1_SCL
	I2C_1_SCL


	I2C_1_SDA
	Pins
	R89-2
	U1-P22

	NetLabels
	I2C_1_SDA
	I2C_1_SDA

	Ports
	I2C_1_SDA
	I2C_1_SDA


	ID3
	IUSB1
	Pins
	R49-1
	SW-2-6
	U7-4

	NetLabels
	IUSB1
	IUSB1


	IUSB2
	Pins
	R50-1
	SW-2-5
	U7-3

	NetLabels
	IUSB2
	IUSB2


	IUSB3
	Pins
	R51-1
	SW-2-4
	U7-2

	NetLabels
	IUSB3
	IUSB3


	JTAG_TCK
	Ports
	JTAG_TCK


	JTAG_TDI
	Ports
	JTAG_TDI


	JTAG_TDO
	Ports
	JTAG_TDO


	JTAG_TMS
	Ports
	JTAG_TMS


	JTAG_TRSTB
	Ports
	JTAG_TRSTB


	MSS_MDDR_PLL_VDDA
	Pins
	C187-1
	C188-2
	R99-2
	U1-H16

	NetLabels
	MSS_MDDR_PLL_VDDA
	MSS_MDDR_PLL_VDDA


	MSS_MDDR_PLL_VSSA
	Pins
	C187-2
	C188-1
	U1-H17

	NetLabels
	MSS_MDDR_PLL_VSSA
	MSS_MDDR_PLL_VSSA


	NetBL1_1
	Pins
	BL1-1
	C93-1


	NetBL1_6
	Pins
	BL1-6


	NetBTN-1_2
	Pins
	BTN-1-2
	R2-2


	NetBTN-2_1
	Pins
	BTN-2-1
	C100-2
	R18-1
	R20-1
	TP6-1
	U4-13


	NetBTN-2_2
	Pins
	BTN-2-2
	R19-2


	NetC69_2
	Pins
	C69-2
	USB-1-6


	NetC78_2
	Pins
	C78-2
	P1-1
	R11-2
	TP1-1


	NetC80_1
	Pins
	C80-1
	TCXO1-4


	NetC93_2
	Pins
	C93-2
	C94-2
	R14-1


	NetC95_2
	Pins
	C95-2
	R14-2
	R15-2
	SMA-1-1


	NetC96_1
	Pins
	C96-1
	CMC1-2


	NetC96_2
	Pins
	C96-2
	C98-2
	R16-1


	NetC97_2
	Pins
	C97-2
	CMC1-3


	NetC99_2
	Pins
	C99-2
	R16-2
	R17-2
	SMA-2-1


	NetC101_2
	Pins
	C101-2
	FB3-1

	Ports
	NetC101_2


	NetC116_2
	Pins
	C116-2
	U5-1
	XTAL-1-1


	NetC117_2
	Pins
	C117-2
	U5-2
	XTAL-1-3


	NetC119_1
	Pins
	C119-1
	U7-20


	NetC121_1
	Pins
	C121-1
	U7-23


	NetC122_1
	Pins
	C122-1
	L2-1
	U7-18


	NetC122_2
	Pins
	C122-2
	U7-19


	NetC123_2
	Pins
	C123-2
	C126-2
	L2-2
	SW-3-1
	U7-13
	U7-14


	NetC127_2
	Pins
	C127-2
	U8-5


	NetC132_2
	Pins
	C132-2
	USB-2-6


	NetC133_1
	Pins
	C133-1
	C134-1
	C208-1
	C209-1
	L3-2
	TP21-1

	Ports
	NetC133_1


	NetC135_1
	Pins
	C135-1
	U9-3

	Ports
	NetC135_1


	NetC138_2
	Pins
	C138-2
	U11-9


	NetC140_1
	Pins
	C140-1
	C141-1
	U12-10
	U12-11
	U12-12
	U12-13

	Ports
	NetC140_1


	NetC142_2
	Pins
	C142-2
	U12-9


	NetC146_2
	Pins
	C146-2
	U13-9


	NetC149_1
	Pins
	C149-1
	U14-9


	NetC151_1
	Pins
	C151-1
	C152-1
	L8-2
	TP22-1

	Ports
	NetC151_1


	NetC153_1
	Pins
	C153-1
	U10-3

	Ports
	NetC153_1


	NetC154_2
	Pins
	C154-2
	USB-3-6


	NetC169_2
	Pins
	C169-2
	U19-4


	NetC173_1
	Pins
	C173-1
	U20-9


	NetCN-1_3
	Pins
	CN-1-3


	NetCN-3_1
	Pins
	CN-3-1
	R8-1


	NetCN-3_3
	Pins
	CN-3-3

	Ports
	NetCN-3_3


	NetCN-3_4
	Pins
	CN-3-4


	NetCN-3_5
	Pins
	CN-3-5
	R9-1


	NetCN-3_8
	Pins
	CN-3-8

	Ports
	NetCN-3_8


	NetCN-3_9
	Pins
	CN-3-9
	R10-1


	NetCN-5_1
	Pins
	CN-5-1

	Ports
	NetCN-5_1


	NetCN-6_1
	Pins
	CN-6-1

	Ports
	NetCN-6_1


	NetCN-7_1
	Pins
	CN-7-1

	Ports
	NetCN-7_1


	NetCN-7_2
	Pins
	CN-7-2

	Ports
	NetCN-7_2


	NetCN-8_1
	Pins
	CN-8-1

	Ports
	NetCN-8_1


	NetCN-8_2
	Pins
	CN-8-2

	Ports
	NetCN-8_2


	NetCN-9_1
	Pins
	CN-9-1

	Ports
	NetCN-9_1


	NetCN-9_2
	Pins
	CN-9-2

	Ports
	NetCN-9_2


	NetCN-9_3
	Pins
	CN-9-3

	Ports
	NetCN-9_3


	NetCN-9_5
	Pins
	CN-9-5

	Ports
	NetCN-9_5


	NetCN-9_6
	Pins
	CN-9-6

	Ports
	NetCN-9_6


	NetCN-9_7
	Pins
	CN-9-7

	Ports
	NetCN-9_7


	NetCN-9_9
	Pins
	CN-9-9

	Ports
	NetCN-9_9


	NetCN-9_10
	Pins
	CN-9-10

	Ports
	NetCN-9_10


	NetCN-9_11
	Pins
	CN-9-11

	Ports
	NetCN-9_11


	NetCN-9_13
	Pins
	CN-9-13

	Ports
	NetCN-9_13


	NetCN-9_14
	Pins
	CN-9-14

	Ports
	NetCN-9_14


	NetCN-9_15
	Pins
	CN-9-15

	Ports
	NetCN-9_15


	NetCN-9_16
	Pins
	CN-9-16

	Ports
	NetCN-9_16


	NetCN-9_17
	Pins
	CN-9-17

	Ports
	NetCN-9_17


	NetCN-9_18
	Pins
	CN-9-18

	Ports
	NetCN-9_18


	NetCN-9_19
	Pins
	CN-9-19

	Ports
	NetCN-9_19


	NetCN-9_21
	Pins
	CN-9-21

	Ports
	NetCN-9_21


	NetCN-9_23
	Pins
	CN-9-23

	Ports
	NetCN-9_23


	NetCN-10_2
	Pins
	CN-10-2

	Ports
	NetCN-10_2


	NetCN-10_4
	Pins
	CN-10-4

	Ports
	NetCN-10_4


	NetCN-10_6
	Pins
	CN-10-6

	Ports
	NetCN-10_6


	NetCN-10_8
	Pins
	CN-10-8

	Ports
	NetCN-10_8


	NetCN-10_9
	Pins
	CN-10-9

	Ports
	NetCN-10_9


	NetCN-10_10
	Pins
	CN-10-10

	Ports
	NetCN-10_10


	NetCN-10_11
	Pins
	CN-10-11

	Ports
	NetCN-10_11


	NetCN-10_12
	Pins
	CN-10-12

	Ports
	NetCN-10_12


	NetCN-10_13
	Pins
	CN-10-13

	Ports
	NetCN-10_13


	NetCN-10_14
	Pins
	CN-10-14

	Ports
	NetCN-10_14


	NetCN-10_15
	Pins
	CN-10-15

	Ports
	NetCN-10_15


	NetCN-10_16
	Pins
	CN-10-16

	Ports
	NetCN-10_16


	NetCN-10_17
	Pins
	CN-10-17

	Ports
	NetCN-10_17


	NetCN-10_18
	Pins
	CN-10-18

	Ports
	NetCN-10_18


	NetCN-10_19
	Pins
	CN-10-19

	Ports
	NetCN-10_19


	NetCN-10_20
	Pins
	CN-10-20

	Ports
	NetCN-10_20


	NetCN-10_21
	Pins
	CN-10-21

	Ports
	NetCN-10_21


	NetCN-10_22
	Pins
	CN-10-22

	Ports
	NetCN-10_22


	NetCN-10_23
	Pins
	CN-10-23

	Ports
	NetCN-10_23


	NetCN-10_24
	Pins
	CN-10-24

	Ports
	NetCN-10_24


	NetDC-1_+
	Pins
	DC-1-+
	Q1-3


	NetFB1_1
	Pins
	FB1-1

	Ports
	NetFB1_1


	NetFB2_1
	Pins
	FB2-1

	Ports
	NetFB2_1


	NetH1_H
	Pins
	H1-H


	NetH2_H
	Pins
	H2-H


	NetH3_H
	Pins
	H3-H


	NetH4_H
	Pins
	H4-H


	NetL3_1
	Pins
	L3-1
	Q2-5
	Q2-6
	R53-1
	U9-4


	NetL4_1
	Pins
	L4-1
	U11-1
	U11-2
	U11-3


	NetL5_1
	Pins
	L5-1
	U12-1
	U12-2
	U12-3


	NetL6_1
	Pins
	L6-1
	U13-1
	U13-2
	U13-3


	NetL7_1
	Pins
	L7-1
	U14-2


	NetL8_1
	Pins
	L8-1
	Q3-5
	Q3-6
	R67-1
	U10-4


	NetL15_1
	Pins
	L15-1
	U20-2


	NetLD1_1
	Pins
	LD1-1
	R21-2


	NetLD2_1
	Pins
	LD2-1
	R22-2


	NetLD3_2
	Pins
	LD3-2
	R36-1


	NetLD4_2
	Pins
	LD4-2
	R37-1


	NetLD5_1
	Pins
	LD5-1
	R81-2


	NetLD5_2
	Pins
	LD5-2
	R82-1


	NetLD6_1
	Pins
	LD6-1
	R74-2


	NetMicroSD-1_1
	Pins
	MicroSD-1-1

	Ports
	NetMicroSD-1_1


	NetMicroSD-1_2
	Pins
	MicroSD-1-2

	Ports
	NetMicroSD-1_2


	NetMicroSD-1_3
	Pins
	MicroSD-1-3

	Ports
	NetMicroSD-1_3


	NetMicroSD-1_5
	Pins
	MicroSD-1-5

	Ports
	NetMicroSD-1_5


	NetMicroSD-1_7
	Pins
	MicroSD-1-7

	Ports
	NetMicroSD-1_7


	NetMicroSD-1_8
	Pins
	MicroSD-1-8

	Ports
	NetMicroSD-1_8


	NetMicroSD-1_9
	Pins
	MicroSD-1-9


	NetMicroSD-1_10
	Pins
	MicroSD-1-10


	NetQ1_2
	Pins
	Q1-2

	Ports
	NetQ1_2


	NetQ2_1
	Pins
	Q2-1
	R52-2
	U9-5

	Ports
	NetQ2_1


	NetQ2_2
	Pins
	Q2-2
	R54-1

	Ports
	NetQ2_2


	NetQ2_3
	Pins
	Q2-3
	Q2-7
	Q2-8
	R52-1
	R53-2


	NetQ2_4
	Pins
	Q2-4
	R55-1

	Ports
	NetQ2_4


	NetQ3_2
	Pins
	Q3-2
	R68-2
	R70-1


	NetQ3_3
	Pins
	Q3-3
	Q3-7
	Q3-8
	R66-1
	R67-2


	NetQ3_4
	Pins
	Q3-4
	R69-2
	R71-1


	NetR3_2
	Pins
	R3-2
	SW-1-3


	NetR4_2
	Pins
	R4-2
	U1-W20

	Ports
	NetR4_2


	NetR5_2
	Pins
	R5-2
	U1-Y22

	Ports
	NetR5_2


	NetR6_2
	Pins
	R6-2
	SW-1-2


	NetR7_1
	Pins
	R7-1

	Ports
	NetR7_1


	NetR7_2
	Pins
	R7-2
	U1-Y21


	NetR8_2
	Pins
	R8-2

	Ports
	NetR8_2


	NetR9_2
	Pins
	R9-2

	Ports
	NetR9_2


	NetR10_2
	Pins
	R10-2

	Ports
	NetR10_2


	NetR11_1
	Pins
	R11-1

	Ports
	NetR11_1


	NetR13_1
	Pins
	R13-1
	U4-18


	NetR20_2
	Pins
	R20-2

	Ports
	NetR20_2


	NetR23_1
	Pins
	R23-1
	U5-43
	U6-3


	NetR23_2
	Pins
	R23-2
	R25-1
	U6-1


	NetR24_1
	Pins
	R24-1

	Ports
	NetR24_1


	NetR24_2
	Pins
	R24-2
	U5-29


	NetR26_1
	Pins
	R26-1
	U5-44
	U6-4


	NetR27_1
	Pins
	R27-1
	U5-45
	U6-5


	NetR28_1
	Pins
	R28-1
	U5-5


	NetR33_1
	Pins
	R33-1
	R34-1
	U7-1


	NetR35_1
	Pins
	R35-1
	U7-15


	NetR36_2
	Pins
	R36-2
	U7-7


	NetR37_2
	Pins
	R37-2
	U7-8


	NetR38_2
	Pins
	R38-2
	R39-2
	U7-9

	Ports
	NetR38_2


	NetR40_2
	Pins
	R40-2
	U7-5


	NetR41_1
	Pins
	R41-1
	U8-12

	Ports
	NetR41_1


	NetR44_2
	Pins
	R44-2
	U8-10


	NetR48_2
	Pins
	R48-2
	U7-24

	Ports
	NetR48_2


	NetR57_2
	Pins
	R57-2
	R58-1
	U11-5


	NetR60_2
	Pins
	R60-2
	R61-1
	U12-5


	NetR63_2
	Pins
	R63-2
	R64-1
	U13-5


	NetR65_2
	Pins
	R65-2
	TP16-1
	U14-5


	NetR68_1
	Pins
	R68-1

	Ports
	NetR68_1


	NetR69_1
	Pins
	R69-1

	Ports
	NetR69_1


	NetR72_2
	Pins
	R72-2
	TP17-1
	U16-60


	NetR83_2
	Pins
	R83-2
	U19-3

	Ports
	NetR83_2


	NetR84_2
	Pins
	R84-2
	U19-5

	Ports
	NetR84_2


	NetR85_2
	Pins
	R85-2
	U18-3


	NetR86_2
	Pins
	R86-2
	R87-1
	U20-4


	NetR88_1
	Pins
	R88-1
	TP20-1
	U20-5


	NetR91_2
	Pins
	R91-2
	U1-D22


	NetR92_2
	Pins
	R92-2
	U1-D7


	NetSW-1_1
	Pins
	SW-1-1
	U1-AA22


	NetSW-3_2
	Pins
	SW-3-2


	NetTCXO1_1
	Pins
	TCXO1-1

	Ports
	NetTCXO1_1


	NetU1_A2
	Pins
	U1-A2

	Ports
	NetU1_A2


	NetU1_A3
	Pins
	U1-A3


	NetU1_A4
	Pins
	U1-A4


	NetU1_A5
	Pins
	U1-A5


	NetU1_A6
	Pins
	U1-A6


	NetU1_A7
	Pins
	U1-A7


	NetU1_A8
	Pins
	U1-A8


	NetU1_A9
	Pins
	U1-A9


	NetU1_A10
	Pins
	U1-A10


	NetU1_A11
	Pins
	U1-A11


	NetU1_A12
	Pins
	U1-A12


	NetU1_A13
	Pins
	U1-A13


	NetU1_A14
	Pins
	U1-A14


	NetU1_A15
	Pins
	U1-A15


	NetU1_A16
	Pins
	U1-A16


	NetU1_A17
	Pins
	U1-A17


	NetU1_A18
	Pins
	U1-A18


	NetU1_A19
	Pins
	U1-A19


	NetU1_A20
	Pins
	U1-A20


	NetU1_A21
	Pins
	U1-A21


	NetU1_AA2
	Pins
	U1-AA2


	NetU1_AA4
	Pins
	U1-AA4


	NetU1_AA6
	Pins
	U1-AA6


	NetU1_AA8
	Pins
	U1-AA8


	NetU1_AA10
	Pins
	U1-AA10


	NetU1_AA11
	Pins
	U1-AA11


	NetU1_AA12
	Pins
	U1-AA12


	NetU1_AA13
	Pins
	U1-AA13


	NetU1_AA15
	Pins
	U1-AA15


	NetU1_AA16
	Pins
	U1-AA16


	NetU1_AA17
	Pins
	U1-AA17


	NetU1_AA18
	Pins
	U1-AA18


	NetU1_AA20
	Pins
	U1-AA20

	Ports
	NetU1_AA20


	NetU1_AB2
	Pins
	U1-AB2


	NetU1_AB4
	Pins
	U1-AB4


	NetU1_AB6
	Pins
	U1-AB6


	NetU1_AB8
	Pins
	U1-AB8


	NetU1_AB10
	Pins
	U1-AB10


	NetU1_AB11
	Pins
	U1-AB11


	NetU1_AB13
	Pins
	U1-AB13


	NetU1_AB14
	Pins
	U1-AB14


	NetU1_AB15
	Pins
	U1-AB15


	NetU1_AB17
	Pins
	U1-AB17


	NetU1_AB18
	Pins
	U1-AB18


	NetU1_AB19
	Pins
	U1-AB19


	NetU1_AB20
	Pins
	U1-AB20

	Ports
	NetU1_AB20


	NetU1_B1
	Pins
	U1-B1

	Ports
	NetU1_B1


	NetU1_B2
	Pins
	U1-B2

	Ports
	NetU1_B2


	NetU1_B3
	Pins
	U1-B3

	Ports
	NetU1_B3


	NetU1_B5
	Pins
	U1-B5


	NetU1_B6
	Pins
	U1-B6


	NetU1_B7
	Pins
	U1-B7


	NetU1_B8
	Pins
	U1-B8


	NetU1_B9
	Pins
	U1-B9


	NetU1_B11
	Pins
	U1-B11


	NetU1_B12
	Pins
	U1-B12


	NetU1_B13
	Pins
	U1-B13


	NetU1_B15
	Pins
	U1-B15


	NetU1_B16
	Pins
	U1-B16


	NetU1_B17
	Pins
	U1-B17


	NetU1_B19
	Pins
	U1-B19


	NetU1_B20
	Pins
	U1-B20


	NetU1_B21
	Pins
	U1-B21


	NetU1_B22
	Pins
	U1-B22

	Ports
	NetU1_B22


	NetU1_C1
	Pins
	U1-C1

	Ports
	NetU1_C1


	NetU1_C3
	Pins
	U1-C3


	NetU1_C4
	Pins
	U1-C4

	Ports
	NetU1_C4


	NetU1_C5
	Pins
	U1-C5


	NetU1_C6
	Pins
	U1-C6


	NetU1_C7
	Pins
	U1-C7


	NetU1_C9
	Pins
	U1-C9


	NetU1_C10
	Pins
	U1-C10


	NetU1_C11
	Pins
	U1-C11


	NetU1_C13
	Pins
	U1-C13


	NetU1_C14
	Pins
	U1-C14


	NetU1_C15
	Pins
	U1-C15


	NetU1_C16
	Pins
	U1-C16


	NetU1_C17
	Pins
	U1-C17


	NetU1_C18
	Pins
	U1-C18


	NetU1_C19
	Pins
	U1-C19


	NetU1_C20
	Pins
	U1-C20


	NetU1_C22
	Pins
	U1-C22

	Ports
	NetU1_C22


	NetU1_D1
	Pins
	U1-D1

	Ports
	NetU1_D1


	NetU1_D2
	Pins
	U1-D2

	Ports
	NetU1_D2


	NetU1_D3
	Pins
	U1-D3


	NetU1_D4
	Pins
	U1-D4


	NetU1_D5
	Pins
	U1-D5


	NetU1_D6
	Pins
	U1-D6


	NetU1_D8
	Pins
	U1-D8


	NetU1_D9
	Pins
	U1-D9


	NetU1_D10
	Pins
	U1-D10


	NetU1_D11
	Pins
	U1-D11


	NetU1_D12
	Pins
	U1-D12


	NetU1_D13
	Pins
	U1-D13


	NetU1_D14
	Pins
	U1-D14


	NetU1_D16
	Pins
	U1-D16


	NetU1_D17
	Pins
	U1-D17


	NetU1_D18
	Pins
	U1-D18


	NetU1_D20
	Pins
	U1-D20


	NetU1_D21
	Pins
	U1-D21

	Ports
	NetU1_D21


	NetU1_E1
	Pins
	U1-E1

	Ports
	NetU1_E1


	NetU1_E2
	Pins
	U1-E2

	Ports
	NetU1_E2


	NetU1_E4
	Pins
	U1-E4


	NetU1_E5
	Pins
	U1-E5


	NetU1_E7
	Pins
	U1-E7


	NetU1_E8
	Pins
	U1-E8


	NetU1_E10
	Pins
	U1-E10


	NetU1_E11
	Pins
	U1-E11


	NetU1_E12
	Pins
	U1-E12


	NetU1_E13
	Pins
	U1-E13


	NetU1_E15
	Pins
	U1-E15


	NetU1_E16
	Pins
	U1-E16


	NetU1_E17
	Pins
	U1-E17


	NetU1_E18
	Pins
	U1-E18


	NetU1_E19
	Pins
	U1-E19


	NetU1_E21
	Pins
	U1-E21

	Ports
	NetU1_E21


	NetU1_E22
	Pins
	U1-E22

	Ports
	NetU1_E22


	NetU1_F2
	Pins
	U1-F2


	NetU1_F3
	Pins
	U1-F3


	NetU1_F4
	Pins
	U1-F4


	NetU1_F5
	Pins
	U1-F5


	NetU1_F6
	Pins
	U1-F6


	NetU1_F7
	Pins
	U1-F7


	NetU1_F8
	Pins
	U1-F8


	NetU1_F9
	Pins
	U1-F9


	NetU1_F10
	Pins
	U1-F10


	NetU1_F12
	Pins
	U1-F12


	NetU1_F13
	Pins
	U1-F13


	NetU1_F14
	Pins
	U1-F14


	NetU1_F15
	Pins
	U1-F15


	NetU1_F17
	Pins
	U1-F17


	NetU1_F18
	Pins
	U1-F18

	Ports
	NetU1_F18


	NetU1_F19
	Pins
	U1-F19

	Ports
	NetU1_F19


	NetU1_F20
	Pins
	U1-F20

	Ports
	NetU1_F20


	NetU1_F21
	Pins
	U1-F21

	Ports
	NetU1_F21


	NetU1_G1
	Pins
	U1-G1

	Ports
	NetU1_G1


	NetU1_G2
	Pins
	U1-G2


	NetU1_G3
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	S_SCL

	Ports
	S_SCL
	S_SCL
	S_SCL


	S_SDA
	Pins
	R42-2
	U1-G17
	U18-1
	U19-10

	NetLabels
	S_SDA
	S_SDA
	S_SDA
	S_SDA
	S_SDA

	Ports
	S_SDA
	S_SDA
	S_SDA


	TRX_#SELN
	Ports
	TRX_#SELN


	TRX_CLKO
	NetLabels
	TRX_CLKO
	TRX_CLKO


	TRX_DEVDD
	Pins
	C83-2
	C84-2
	C85-2
	L9-2
	R18-2
	U4-21
	U4-29
	U4-39

	NetLabels
	TRX_DEVDD
	TRX_DEVDD
	TRX_DEVDD
	TRX_DEVDD


	TRX_EVDD
	Pins
	C86-2
	C87-2
	L10-2
	U4-15
	U4-46

	NetLabels
	TRX_EVDD
	TRX_EVDD
	TRX_EVDD


	TRX_IRQ
	Ports
	TRX_IRQ


	TRX_MISO
	Ports
	TRX_MISO


	TRX_MOSI
	Ports
	TRX_MOSI


	TRX_RSTN
	Ports
	TRX_RSTN


	TRX_SCLK
	Ports
	TRX_SCLK


	TRX_TCXO
	Pins
	C80-2
	C81-2
	R12-2
	U4-17

	NetLabels
	TRX_TCXO
	TRX_TCXO


	TRX_TCXO_EN
	Ports
	TRX_TCXO_EN


	TRX_VDD
	NetLabels
	TRX_VDD
	TRX_VDD


	TRX_VDD_F
	Pins
	C82-2
	FB2-2
	L9-1
	L10-1

	NetLabels
	TRX_VDD_F
	TRX_VDD_F


	TRX_VDD_SENSE
	TXCLK_N
	Ports
	TXCLK_N
	TXCLK_N

	Pins
	U4-25

	NetLabels
	TXCLK_N


	TXCLK_P
	Ports
	TXCLK_P
	TXCLK_P

	Pins
	U4-26

	NetLabels
	TXCLK_P


	TXD_N
	Ports
	TXD_N
	TXD_N

	Pins
	U4-27

	NetLabels
	TXD_N


	TXD_P
	Ports
	TXD_P
	TXD_P

	Pins
	U4-28

	NetLabels
	TXD_P


	TXE#
	TXLED#
	Pins
	LD2-2
	U5-32

	NetLabels
	TXLED#
	TXLED#


	U3V3
	Pins
	C106-2
	C107-2
	C108-2
	C113-2
	C114-2
	C115-2
	FB4-1
	FB5-1
	R21-1
	R22-1
	R25-2
	R26-2
	R27-2
	R29-1
	U5-12
	U5-24
	U5-39
	U5-46
	U6-6

	NetLabels
	U3V3
	U3V3
	U3V3
	U3V3
	U3V3
	U3V3
	U3V3
	U3V3
	U3V3


	UART_0_CTS
	UART_0_RTS
	UART_0_RXD
	UART_0_TXD
	UART_1_CTS
	Ports
	UART_1_CTS


	UART_1_RTS
	Ports
	UART_1_RTS


	UART_1_RXD
	Ports
	UART_1_RXD


	UART_1_TXD
	Ports
	UART_1_TXD


	USART2_CTS
	USART2_RTS
	USART2_RX
	USART2_TX
	USB1NF_N
	Pins
	U21-6
	USB-1-2

	NetLabels
	USB1NF_N


	USB1NF_P
	Pins
	U21-4
	USB-1-3

	NetLabels
	USB1NF_P


	USB1_N
	Pins
	U21-1

	NetLabels
	USB1_N

	Ports
	USB1_N
	USB1_N


	USB1_P
	Pins
	U21-3

	NetLabels
	USB1_P

	Ports
	USB1_P
	USB1_P


	USB2F_N
	Pins
	R31-2
	U15-3

	NetLabels
	USB2F_N


	USB2F_P
	Pins
	R32-2
	U15-1

	NetLabels
	USB2F_P


	USB2NF_N
	Pins
	U15-4
	USB-2-2

	NetLabels
	USB2NF_N


	USB2NF_P
	Pins
	U15-6
	USB-2-3

	NetLabels
	USB2NF_P


	USB2_N
	Pins
	R31-1

	NetLabels
	USB2_N

	Ports
	USB2_N
	USB2_N


	USB2_P
	Pins
	R32-1

	NetLabels
	USB2_P

	Ports
	USB2_P
	USB2_P


	USB3NF_N
	Pins
	U17-4
	USB-3-2

	NetLabels
	USB3NF_N


	USB3NF_P
	Pins
	U17-6
	USB-3-3

	NetLabels
	USB3NF_P


	USB3_N
	Pins
	U17-3

	NetLabels
	USB3_N
	USB3_N

	Ports
	USB3_N


	USB3_P
	Pins
	U17-1

	NetLabels
	USB3_P
	USB3_P

	Ports
	USB3_P


	USER_IN
	Pins
	TP19-1
	U16-56

	NetLabels
	USER_IN
	USER_IN


	USER_OUT
	Pins
	R74-1
	U16-57

	NetLabels
	USER_OUT
	USER_OUT


	VBAT
	Pins
	C125-2
	R46-1
	R47-1
	TP9-1
	U7-11
	U7-12

	NetLabels
	VBAT
	VBAT
	VBAT


	VBUS1
	Pins
	C70-2
	CN-4-1
	U21-5
	USB-1-1

	NetLabels
	VBUS1
	VBUS1
	VBUS1
	VBUS1

	Ports
	VBUS1
	VBUS1


	VBUS2
	Pins
	CN-4-3
	U15-5
	USB-2-1

	NetLabels
	VBUS2
	VBUS2

	Ports
	VBUS2
	VBUS2


	VBUS3
	Pins
	C71-2
	U17-5
	USB-3-1

	NetLabels
	VBUS3
	VBUS3

	Ports
	VBUS3


	VCCA
	Pins
	C105-2
	U5-37

	NetLabels
	VCCA
	VCCA


	VCC_3V3OUT
	Pins
	C72-2
	C73-2
	U3-1
	U3-16
	U3-18

	NetLabels
	VCC_3V3OUT
	VCC_3V3OUT
	VCC_3V3OUT
	VCC_3V3OUT


	VCC_USB2.0
	Pins
	C102-2
	C103-2
	FB3-2
	U5-40

	NetLabels
	VCC_USB2.0
	VCC_USB2.0


	VCC_USB_UART
	Pins
	C74-2
	C75-2
	C76-2
	C77-2
	FB1-2
	U3-19

	NetLabels
	VCC_USB_UART
	VCC_USB_UART


	VCORE
	Pins
	C104-2
	U5-38

	NetLabels
	VCORE
	VCORE


	VDDI3
	Pins
	C47-2
	C48-2
	C49-2
	C50-2
	C51-2
	C52-2
	CN-2-1
	CN-2-3
	CN-2-5
	U1-L17
	U1-M20
	U1-R19
	U1-T22
	R89-1
	R90-1
	Q3-1
	R66-2
	U10-5


	VDDI5
	Pins
	C196-2
	C197-2
	C198-2
	C199-2
	C200-2
	C201-2
	C202-1
	R100-1
	U1-AA19
	U1-AB12
	U1-T14
	U1-V10
	U1-W13
	U1-Y16


	VDDI8
	Pins
	C191-2
	C192-2
	C193-2
	C194-2
	C195-2
	CN-1-2
	U1-C2
	U1-F1
	U1-G4
	U1-J7


	VPHY
	Pins
	C109-2
	C110-2
	FB4-2
	U5-3

	NetLabels
	VPHY
	VPHY


	VPLL
	Pins
	C111-2
	C112-2
	FB5-2
	U5-8

	NetLabels
	VPLL
	VPLL


	VSUP
	Pins
	C136-1
	C137-1
	C144-1
	C145-1
	C148-1
	C172-1
	U11-10
	U11-11
	U11-12
	U11-13
	U13-10
	U13-11
	U13-12
	U13-13
	U14-6
	U14-7
	U14-8
	U20-6
	U20-7
	U20-8

	NetLabels
	VSUP
	VSUP
	VSUP
	VSUP
	VSUP

	Ports
	VSUP


	VSUP_S
	Pins
	R49-2
	R50-2
	R51-2
	R81-1
	SW-3-3
	TP12-1

	NetLabels
	VSUP_S
	VSUP_S
	VSUP_S
	VSUP_S
	VSUP_S
	VSUP_S

	Ports
	VSUP_S


	VSUP_SENSE
	VUSB
	Pins
	CN-4-2
	C120-2
	TP11-1
	U7-22

	NetLabels
	VUSB
	VUSB
	VUSB

	Ports
	VUSB
	VUSB


	VWALL
	Pins
	C118-2
	R33-2
	TP10-1
	U7-21

	NetLabels
	VWALL
	VWALL

	Ports
	VWALL


	WR#
	X1_N
	Pins
	C204-2
	U1-AA21
	XTAL-3-2

	NetLabels
	X1_N


	X1_P
	Pins
	C203-2
	U1-AB21
	XTAL-3-1

	NetLabels
	X1_P


	X2_N
	Pins
	C205-2
	XTAL-4-1

	NetLabels
	X2_N

	Ports
	X2_N


	X2_P
	Pins
	C206-2
	XTAL-4-2

	NetLabels
	X2_P

	Ports
	X2_P


	XTLOSC_AUX_EXTAL
	XTLOSC_AUX_XTAL



