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See ../doc subfolder for full system architecture
N - ™ T T o |
PE ON ETH TS |
VERT. ZIF : - i
MOLEX 8W 14B24 Main board (SWIOs not used on 1L, used only on 1A) —FSW—H—— :
526100871 V0 e :
' = S00ma MCU Header 1.27mml|g] Pinstrip 2.54 ;
#VIN Fuse ™) [Bucksvra [ o ol—> LDo = vCC PROG HEADER |[«=iB| SWDuC nefX prog JMP :
1 > EMI fiter, PTC HE— ! L MR 14020 +5V0ISO g A 1 nRESET :
71— e 700kHz L LDoISO £ blciuenienic DR 2GND I
3 — [SWIDCLK (46:PA14-BOOTO) 2 SWDIO !
4 — NRESET (12nRST) is‘;fgscés ;
z P Vs , DIGITAL I0s '; GHD ;
& —> E: = DIG_IN_1 e :
Phofocdupler Pe| D01 (22PC4) IVI i
T -+ VS 7
F) - I—'—I TLP293 (2x) DIG_IN_2 R e FLASH_SPI (SPI13) E
N DIG_1C0_1_1s0 t FLASH_SP1_MISO (1:PC11) i
] TeRE » Driver CE [ phof.ucdlumer ¢ DG OUTT DNG_OUT_1 (29.P82) Flash memory ]
: DIG_10_2_130 [ | PUMH13 r TLP293 (2x) DIG OUT 2 FLASH_SPI_MOSI (2PC12) 32Mbit :
: > < ¥ 3 < == niG_OUT_2 (10:PE10) A —p— AT255F321B-SSHB-x i
i | e o ! nSOIC-& i
E GND_ISO +3V3 HWIFW coding FLASH_SPI_nCS [3:PC13) :
i 7 X DIG_CODING _0 (16:PC3) +3V3 i
i | HW/FW coding as on MCU | Header 1.27mm z = - ;'ROM :
SWD netxo0 E D¥G_CODIMG_1 (31:P&T1) EEPROM 12C [
o -1 Bdkb i
e e ; 1+3W3 DEG_CODING _2 (35:PB15) EEPROM_I2C_SDA (§3:°B3) AAAGLNOT E
. inetX90 (netRAPID pinout!!!) | = ANA_CODING [25:PE1) EEPROM_I2C_SCL (62.P83) S0T23-5
= B omp : ’ ;
L 11 H t —_ '
[(B25) mecm : : L =) [netX80 GPIO SPARE LSS 48M ;
; . i
[ [ I - = 10PFO-0SC_IN !
700 < j;lw‘“_? L3 ! | Pinstrip 2.54 . e ;
ey Lii @bo  MOLEX si6t006TL ; L = : E netX prag JMP ng e 11:PF1:0SC_OUT — ;
150 EEE lecv!.:l" : | - 1 E <4X00_GPIOT (EC:PEE) KTALRTC E
I ‘Opposite side of pawer connector I = 5T 20 for PE fustinsase) coms COM/ = = I ! 2 GND = = 32 768k 1
— ; 3 GND | = ! ek some crio mrian 4PC14-08C_32 1N Pinstrip 2 54 :
B 7 — — AL Do oo H | = nolia VREF_ADC -—+3V3_netxa0 | = — 5:PC15-0SC_32_0UT GAREIE i
e D ROV N natNa0_GFI03 (GRICE) —T11 netX90 SPI (SPI2) — 1 RTC_CLKOUT ;
! RUN_N netNan GFIOZ (GFICZ) 1 380 SFI CLK (51204} RTC = 2 GHD E
'“'E;;HTEF::::QO': net¥80 SFI MESO {53:7D3) RTC_CLKOUT [21:PA4) £ +3V3 E
nal i i 1] 2
S e ACTOLrS B retxa0_SFI MOSI fl; SELEEET Recel |REETE [ o) VBAT| & ;
ACTULN gaLEE) raivon s weso | 0| B — = E
e, AR G0 ratXB0_EF1 nCS {E’ = I
[Eg e .’cﬁ;J-HSFI :L-K.-_._ natX00_PRTS (S2P02)
or MOUNT W1 = == = oo | [ o] S |
3 1= YD Ex g PV TN ELASH =al — +3V3_netx90 retXB0_SPI_nCS_EXTI(56-FDE] USE_D_N [43:PAT1[PAS])
. 5 e Prove o 128Mbit |16 | = - e N T L :
mﬂ Serlernd] — :'{T_E‘Rh‘:‘; pea LN IS25LP128F-JBLE = 3 nefX90 UART APP | [/SB0-FsPhrzphion VBUS oy :
O I l 1 ; A 24 6 M o oo ™ |14] V3 > (UART 1) vsachin (Tl :
7 I L g oo i SORAM 64Mbit S HWIFW coding USB_CON_P f n | 5
5 - PE] 4 T e AS4CAMIESA-BEIN retXa0_GFI05 a5 on MCU 3 | :
l 2> — PHTLTE N | raboo GPIDE I‘ 4 __/\r l] ] E
' BOD/+3V3 ATAL [ +3v3_netxo0 —— GND il '
= +3W3_netX90 TP . 1
+3V3_netxsd 230 [ GND = netX90 UART COM e 5 L’ ;
: EEEE = : +3V3_netx90 (UART 5) - consale ill—2E | i
B B e ST e PR EEE R PP R LRt I :
2 2 TEMP 12C :
— VI i
TEMP_IRO (32:PB12) - '
gl > TEMP_EXC_SCL(3LPB1Y) | lzlggj > TK:E';;;E:" ;
;: _::I_II:EE_E—2 LEDs ANT TEMP [2C_SDA (34:PET4) !
ANT_LED_] A = - i
ol Lsvs_LED_G X LED_ANT_GREEN (38:PC8) L ;
vl F5YS_LED_ R—2 LED_ANT_RED (38:PCT) prom <p7 il :
£k NFC SPI (SPI1) ;
ok —RFID_ANT1 h LEDs SYS P ——— RFID HF 13.58MHz — F
i rro ant2—24 ] —— ks e »  ST25R3916B :
[ = Header 1.27mm SYNC 0/1 Header 1.27mm LED_SYS GREENGAPEA) | [wrc_spi_cikizzeas) HFC IRE=ESS _27'12M
3 FETHO_LED_G—— i 6W UART netxX pinstrip 3W B8W SPI nefxg0 LED_SYS_RED (43:PC8) NFC_SPI_MISO (Z3:PA6) | Header 1.27mm E
B HETHO_LED_Y—— 1+ 1GND V3 DNU 172 (@0B1) | [wre.om wom memr) 8W SPIRFID | :
7 FETH1_LED G -y TAPT THE ot ukde] 2 Sncn 8 CLK, MESE, MOS| RES — MATCHING -
g iy i e <}—{—{oR = GND @NUT - 20708 | NFC_Ra (27°80) b !
S FSTS0_LED_G— . 6 GND 3 GHND ﬂm_amuw:._nmz 41:PD8) 5
¥ L R _ :
3 SIS0LED. R STM32G0B0RE ti L
FSTS1_LED_G— Len 7-8 GHND i
4 -STS1_LED_R—t !
I +3Vi— ;
; i
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ZIF 8W power + DIGI/Ox (SWIOx) to power connector board

CONNECTORS

USB CONNECTOR (MAIN BOARD)

J1 USB_CONNECTOR
CON1 +24V F1 . 1
D1
1 6V*2A10.9/(24-6)V = 0.75A @ 18V Imax +Z|4_V F2 g VC[‘):_ 2 Lap-CoNov
2 6V*2A/0.9/(24+6)V= 0.45A @ 30V Imin — Pl U GonTT
. - _CON_|
3 oG 6V*2AI0.9/(24)V = 0.55A @ 24V Ityp RN PMEGA020ETP 11 ggi%smocosowso e 451 { USB_CONNECTOR >
4 16 10 1 150 DIGITAL_I0s 15O 3A SOD-128 e GND GND
5 DIG_IO_1 15O IR [16).9. 56 : Shell USB_SHIELD
6 DIGITAL _I0s_ISO
7 DIGI02180 . pig 10 2 10 DIG 10 2 ISO Rating fuse? Check power e
8 ———OGND_ISO
52610-0872
MOLEX 526100871 D2 D3
SMAGJ36CA SMABI36CA SMABJ36CA
SMA SMA
GND_ISO
GND
GND USB_CON N
USB_CON P
ETH ZIF referred to PE, not GND (P1,4,5,8)
ZIF 8W ETH PHYO0 to ETH connector board CON2 (ZIF to USB PCB): removed.
L1
TDO0 P 16 PHYO TX P
CON3 c13
1 — ' GND PHYO TX P BN
b TDO_P ] PO TX N PHY0_TX
2 TDO N PHY0 TX 100n BN INRAD PHYO_T STy
0402 PHYO R S O S
; e — o TEST POINTS ETH PHY
- 1
5 RDO_P PHY0 RX 50V DEVIRTEN PHY1 T TV K
: RDO_N c15 DY IREAE PHY1 TX
PE | PHY1 R
8 I GND PHYL RX_N A TP1
52610-0872 2000V IR, RDO N 9 PHY0 RX N 100n HaN0 1D 1Y
MOLEX 526100871 5 0402
£1% TP2
WE-LAN 7490100111A X7R TR 5 P
WE WE-LAN 7490100111A 50V
4 PE TP3
E NO VIAS or TRACES UNDER the IC D TR BRI
L2 TP4
D1 P 16 PHY1 TX P PHY1 TX P
ZIF 8W ETH PHY1 to ETH connector board C16 PHYO_TXP
' GND 1L
| PHY1 TX N
CONY PHYL TX 100n VLI - ,
1 —~ 0402 = d TP6
2 1L XTR oon T PHY1 RX P
3 PHY1 RX 50V . e
: cte TP7
5 o~ | PHY1 RX_N
6 ggi IF:I 2000V 75R | GND PHYO_RXP
7 RDL N 9 PHY1 RX 100n TP8
PE o503 I 0402 [ ]
8 +1% 4 PHYO_RXN @
E261010870 WE-LAN 7490100111A X7R P L —
S TEEoe 00T WE WE-LAN 7490100111A 50V 100n
TPson TOP
PE paired and grouped, but limit PHY impedance degradation
NO VIAS or TRACES UNDER the IC oND
ZIF 18W ANT + ETH/ AT/ SYS LEDs to ANTILED flex PCB Added on B version because CON3,5 used to host GND. Now they host PE.
ZIFFLIPPED  CONG ) W200
LS GND  ANT LED G ANT LED G LEDs dive 3v3 :
+! ROM 300 —
% 4 ANT LED R ANT LED R QHLtEg_S T Leuze Transparent colorless window for LED Solder Jumper 2
L ¢ SYS LED G SYS LED G —-ED - . h R200
B SYS_LED_G LEDs drive > s
1 [¢ SYS LED R SYS LED R SYS_LED_R PE
u _LED | D11 ~ MO0
12 ¢ G RADANTL Sopazar e
11 RFID_ANT2 e
10 ETH_LEDs_drive
9 EMHDICEDG ETHO_LEDG pLEDs sup
8 ETHOICEDY, ETHO_LEDY
ETHL LEDG - ETH_LEDs_drive 1n0
7 ETH1_LEDG c128
. ETHL LEDY R98 1206
STS0_LEDG ETHLLEDY 1k0 XTR
5 - STSO_LEDG
STSO_LEDR - 0603 2000V
4 - STSO_LEDR 5 -
STSI_LEDG +50%
3 - STS1_LEDG
2 STSISLEDR STSL_LEDR
1 LEDs sup = Title 14B24 Kronotech Srl
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B u Ck 6VO/2A ~nF capacitors near IC pins & minimize loop.
C19 Place thermal vias on EPs for better thermal
dissipation.
+Vin Typ 6V*2A/24V=0.55A l—
4 . J &
3 VIN1 BOOT X7R v
600 @ 100MHz 15u VIN2 Toov L5 +6V0
0805 4020 . sw 10 Y'Y
4 : 33u 2309 609
L0, AR AN PG 8 ENGOOD s |L7_FB 1050 R10 AP =S5 ST RI11 RT: 33k > 700kHz switching frequency
. = 91k 47k Codification 40.2kOhm/0402 --> 607kHz
1on —C22 ——C23 L o7 s =L 5 | rrsyNe GND |2 0402 ——=C24 ——=C25 ——C26 0402 Codification 32.4kOhm/0402 -> 750kHz
0805 10n 1u a7 a7 100n 6 ss P 11 D5 +5% 100n 10u 22u 5% TV on EP - OK
X7R 0805 0402 1206 1206 0402 R12 C30 SS2PH10-M3/84A 0402 1206 0805 PG BOOT: R in series 1-100hm if EM emissions too high
o) X7R X5R e ST S 33k 10n  [MRI4020SQDPRRQ1 DO-220AA R13 X7R X5R X5R SS: ~2-3ms
250V 50V 50V 50V 50V 0402 0402  WSON(10) 13k 50V 50v 25V Feedforward: 330p desired, using 390p (codif.)
5% X7R 0402 Lout: 33uH > 0.6Apkpk@600kHz, 0.5Apkpk @ 700kHz
& 50V +5% FB voltage: 0.75V
+6V0 tank capacitors: voltage drop at 6V
GND 759> 5.5u -75%> 5.5u
J_CIQ J_(,’0
5V0 RFID HF onl T To
X5R XSR
16V 16V
VR2
MIC5219-5.0YMT
TDFN-6
1 TEST POINTS POWER
+g\|10 2 [Jp— NG |5 +§\|10 +Vin
SINn & out 4 - e
+6\V0
C31 ——=C32 - ——C33 c34 c35 5
10u 100n 470p 10u 100n TPl
0603 0402 0402 0603 0402 GND
X5R X7R COG X5R X7R
25V 50V 50V 25V 50V TP11
GND  GND  GND GND GND GND  GND V0
TP12
+3V3
3V3 / 500mA o
+5V0ISO
gEV0 Us SR POWER BOM: Alt, LDOS: P4
6 1 oS GND_ISO
VIN VOouT - uC STM: <14mA with active peripherals (SPI, 2xUART, 3xI2C, GPIOs, USB, MEM (FLASH+EEPROM). Rth too high:
37us if open 5 P - netX90: 350mA w/ SDRAM (13.5mA /30mA erase), FLASH (50mA a tuono) LT1763 nSOIC8 TPL5
Delay FB BOM: AP2114HA-3,3TRG1 // LDL1117 SOT223
4 ~ 3 -uC: 15mA MIC5219-3.3YM5 sot23-5
—L 36 ——c37 CE u  GND —L 39 —L_ca0 - netX90: 400mA (overall)
22u 100n 100n 22u - 3x12C: 6mA oK:
o603 | 0402 ~ 0402 0603 -RTC: <ImA RP132K331F-TR DNF1820-6 TPs on TOP
-10s : max 6mA (both) + 2*60mA on 5VISO ST1L08SPU33R DFN-8
X5R X7R RP132K33]F-TR X7R X5R :
16V oV R ok 50V 16V - EEPROM uC: 3mA NCP692 DFN-6
- 1 - FLASH uC: 10mA typ (17mA erase)
- RFID: 26mA (350mA AMR) - 3V3 portion only. DPAK / DFN (expensive):
v - UART-USB: 7mA logic, 15mA typical overall. LT1764
GND Good thermal connection on EP needed (>1W dissipation). ISL80103IRAJZ-TK (REN)
TOTAL: 492mA
+5V0 +5V0ISO
—|_ P 2 4
o +VIN +VOUT
Lo L
1812
C41 C42 1 3 ——C43 ——C44
a7 a7 Y Rl 100n 100
0603 0603 V3 0402 0603
X5R X5R X7R X5R
25V 25V 50V 25V
GND GND GND
GND_ISO
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BUS SIGNALS s PORTS BUS SIGNALS SWD MCU
- n 3 netxe0 GPIO2 netx90_UART_APP_(UART1) V3
FLASH_SPI_MISO PC11 PA8 netx90_UART_APP_TX  netx90_UART APP > 33 R1a
CFLASH SPI 2. 37 netx90 UART APP TX | netx90_UART_APP_RX 5
FLASH_SPI_MOS| A= ST &I PC12 PA9 LEDS ANT 10k
FLASH_SPI_CLK ~—=AoH oPL CLK 3 2 u 0407 e
FLASH_SPI_nCS PC13 PC6 LED_ANT_GREEN +5% o
. % [ LEDs ANT UC > CON7 o
PC14-0SC32_IN PC7 LED_ANT_RED
Y1 o LA 1
5 40 DNUL [ R16 2 SWDIO
—@ PC15-0SC32_OUT PD8 ’\/\/‘—DGND . ¢ SWCLK
C45 0RO R17 Compatibility with GOBIRXTxN32kHz R18 14 NnRESET
cd6 | 32.768kHz 29 19| sro0sc IN Py LAl DNU2 oy N A ——+3va 4
12p 0SC 1.6x1.0 - 5 100R
0402 0202 R19 1 42 netx90 UART APP RX ol R0 =47 0402 R20 ——C48
06 C0G PF1-0SC_OUT PA10 flend 0402 MB50-3030542 | T 10 459 AR
0,
sov oV o C0 gagy L34 pco PAlL[PAY] (o2 USBD N o e e P Yo | fov
Cap tuning - Pierce 12p = T=12p oy - = USB_DIRECT > 50V +5% 50V
GND 0402 0402 14 44 _USBDP X7R XTR
XTALS 06 06 L pea PAL2 [PAL0] USB_D_P
50V 50V 150 by bAL3 |45 SWDIO N7
48MHz required for direct USB, target CK 64MHz
GND DIG_CODING 0 16| pes PAL4.BOOTO | SWCLK MCU reset JMP
17 47 netx90 nRTS ACK CONS
UART-USB & 12C 1o RTC removed, using MCU USB & RTC. | O AL LEDs_SYS 1 NRESET
PCO, PCL, PC2, PC3, PAQ, PAL, PA2 removed. 18 48 LED SYS GREEN
PA3 (was used above) reassigned to NFC_SPI_nCS to host RTC_CLKOUT on PA4. 7R e HER) SR (ElRaay LEDs SYS uC 2 DGND
19| pa pcg |48 LED SYS RED LED.SYS.RED 2}3%211121
20| a3 PDO LS0__netx90 SPI nCs
RTC_CLKOUT 21 51 netx90 SPI_CLK netx90_SPl_(SP12)
PA4 PDL netx90_SPI_CLK Pl
» ) oo T s sy O SHILCLK UART COM/APP connector
B L (T PAS PD2 |22 0eX90 n netX90 SPI MISO  , ix90_SPI_MISO
NFC_SPI_nC§ ~—NEC-SELICS 2. oas oDa |53 netX90_SPI_MISO netX90 SPLMOSL____, 1ex90_spi_MOSI CONY g3V2
N’\;'zccgﬁ'mcl'éé NFC_SPI MISO | o 54 netxa0 Pl MOSI netx90_SPl_ncs netx90_SPI_nCS NEtXO0SES ; netx90_ UART APP TX
P NFC_SPI_MOSI i PA7 PD4 netx90 nRTS netx90 UART APP_RX
NFC SPI NFC_SPI_MOSI ~—me>" R21 netx90_nRTS 3 T TART o
NFC_IRQ RNEC IR N 25 pCa PD5 55  netX90 nRESET 8?(?2 netX90 nRTS ACK netx90_nRTS ACK 451 6000 UART COM RX
DIGITAL_IOs | .
DIEIINT I 26, | pcs PDG LS8 NetX90 SPI nCS EXTI +5% 6 DGND
DIG_IN_ 2 R22 netx90_UART COM_(UARTS) M50-3030642
< DIGITAL 105 DIG_OUT 1 NECEIRQ 27| pRo pB3 |2l 1eX90 UART COM TX netx90_UART COM, TX _J " netx90_UART COM > SIP-6
DIG_OUT 2 0RO R23
ANA_CODING 28| g1 ppy |58 netxd0 UART COM RX  guon A —— netx0 UART. GOM.RX.]
29 59 netx90 GPIO3 DL R0
PB2 PBS5 ne 0402
30 60 netx90 GPIO7 =
PB10 PB6 <
DIG_CODING 1 31| 61 SPARE GPIO
PB11 PB7
TEST POINTS MCU
TEMP_I2C 2| 6 EEPROM_I2C
TEMP_12C TEARIRG, IFES2 [HE LL EEAROMRIZEE DA EEPROM_12C ANA CODING
TEMP_I12C_SCL 33ef pR13 PBY [ EEAROVRIZCESCR 15
TEMP_I12C_SDA 34| pB14 PC10 @4 FLASH SPI CLK netxg0_GPIO2
DIG_CODING 2 35
. Pt netxgo Gpio2  R24 NECAINIMISCTA Rl
RTC trlm > netx90_GPI02_J R WIE netX90 GPIO3
STM32G0BORE netx90_GPI03 0RO R25 % GPIO3
LQFP64 0402 R26 IS EAIORL P18
CON100 netxg0_GPIO7 o 0RO X% GPIOT )
1 RTC cikour 2% netx90 nRESET b 0RO R27 e netx90_MISC B > neCA90RGR! 67
2 o 1 OB 5V AMR pins: 1-5, 10, 11, 13-20, 23-64 459 o AANA— netx90_nRESET J
. 0RO netx90_MISC_B TP19
61300211121 B = 0402
U 0
ho +5% P netX90 nRESET
POWER PART . g SP1 netX90 connector P20
HW-FW version hardcoding CON10 +3V3 SPARE GPIO
; RetX90 SPL CLK TPal
Keystone_3098 holder for ML621 - 3V/5mAh Li-ion rechargeable. . netX90_SPI_MISO
+3V3 Direct battery on MCU, PCF2131TF removed. UC: ADC_ING fof 1 CODING H netX90_SPI_MOSI Vhat
+3V3 = | 5 netX90_SPI_nCS
ES . netx90_nRTS TP22
uTB 7 MG IOARISEACK D RTC CLKOUT
D10 R28 8 GND
R53 1k00 R29 PR30 PR3l D
Vbat 6 | vear NRST |12 nRESET [1)%2 10k Stok S0k FiEGE R TP200
02 +1%  PA e 0402 <0402 <0402 SIP-8
L7 150 [+5% [+5%
LA~ 8 | vDDIVDDA VREF+ |1 ANA CODING SPI NFC connector
470 @ 100MHz [ [¢ DIG_CODING 0 CON1L +3V3
o T DIG_CODING 1
. VSSIVSSA DIG_CODING 2 1 NEGISDIGIK
——C51 ——=C52 ——=C53 ——C9%6 9 STM32GOBORE —— C54 ——=C55 2 TS 0
0u | 100n | 100n | 100n 3 s 100n i R32 R105 < R104 < R103 3 NFC sPI MBS
0603 | 0402 | 0402 | 0402 098 Q 0402 0402 10k 10k {10k {10k 4 “Ec SE: Mcs L
X5R X7R X7R KEYSTONE_3098 X7R X5R 0402 0402 £0402 £0402 5 NFC IR L
v | s0v | s0v N 50V 50V oD 4 +5% £5% ) +5% | +5% 6 Q
7 Tite 14B24 Kronotech Srl
8 i DGND Via Adriatica, 284
Min caps C51=4.7uF - if C-10% we are below RQ, 50 4u7/0402 > 10u/0603. Batte I"y oG e 030842 size: A3 Revision: /2 33030 - Basaldella (UD)
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ISOLATED IOs (2+2)

DIGITAL._IOs
DIG_IN_1 gg m L
DIGITAL [0s DIG IN 2 2
DIG OUT 1
DIG_OUT_I Gid5utT3
DIG_OUT 2
DIGITAL_IOs_ISO
DIG 10 1 ISO DIG 10 1 150
DIG 10 2 ISO - T~ DIGITAL_10s_ISO
DIG_I0_2_1SO
+3V3
INPUTS | v
R40
47k
0402
o ICL D6
DIG IN_1 =L n R4l DIG 10 1 1SO
| §¥ akr
D7 VnivELE 2
TLP293 MCL101A v 5%
o MicroMELF
GND nSOIC-4 GND, 150 O
+3V3
R42
47k
0402
o 1C2 D8
DIG IN 2 e n R43 DIG 10 2 IS0
] ¥ il
o o i
TLP293 MCL101A o +5%
- MicroMELF
GND nSOIC-4 OND, 150 O
+3V3 +5V0ISO
OUTPUTS | smom
0RO
0402
+59
e o Ib 1mA, Ic 60mA > Vce,sat=120mV : PKG OK
4
DIG OUT 1 DIG OUT 1 b o1
TLP293 GND_ISO DIG 10 1 1SO
nSOIC-4
+3V3 +5V0ISO e

DIG OUT 1 b DIG OUT 2 b
R46 LISy,
0RO
0402 DIG 10 2 ISO
e GND_ISO
PUMH13

i; SOT363
DIG_OUT 2 DIG OUT 2 b 4k7

47k

TLP293
nSOIC-4
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SD RAM 64M blt Equalized lines 500hm
Cap nF near Vx e Vss pins (VDD/Q-VSS/Q) - short loop.
EEPROM 64kb s uL
4 Tvee ves L2 NEEX90_SDRAM_A () SDRAM_ADDR+CTRLCLK |, Ao i
EEPROM_[2C netx90_SDRAM_AQ0 &= : el A0 VDD |2
[ EEPROM_12C_SDA 31 spa 5 e A ‘ B8 A vep ﬁ —Lc1 —ch _LC J_
EEPROM_I2C EEPROM_I2C_SCL scL WP hetX90_SDRAM_AG3 + J; I 100n | 100n | 100n 10u
1 24AAGATIOT netX90_SDRAM_A04 + S Ad AL 0402 | 0402 | 0402 | 0805
ioon SOT235 netx90_SDRAM_A05 + 5 A5 vss | ;<O7\F/% ;(07\5% ;(075 ;(555
. netx90_SDRAM_A06 A6 VSsS q
o sscem e e o o1 PR == = Do
BlAGr AT R UGS o netx90_SDRAM_AO8 T2 A8
netx90_SDRAM_AQ9 + oo A9 e
o A AL | e e o
GND netX90 SDRAM AL2 | _netX90 SDRAM A12 ! Compatib. SDRAM + grandi (stesso FP) +3V3_netX90
- ALz G7 B3
netX90_SDRAM_BAO + : BAO VDDQ
MEPKED SPIRAVLLA netX90_SDRAM BAL 4 — G8.1BAl  VDDQ é;
PeiX30 SORAM ICAS |_[EDOUSDRAMTICAS .| peiXd0 SORAM DOMO__EB.{ oy v |03 foon | 1000 | d0on [ doon ] 10w
B netX90_SDRAM_DQMO S etX90 SDRAM DOW 3 Eztxgo <DRAV nCQS %=1 Ubam 0402 | 0402 | 0402 | 0402 | 0805
3V: cs xR | xR | x;R | xR | x5R
cu netx90 SDRAM D08 |  netX90 SDRAM nRAS FB | =< A3
Tl o AM-D08 [ netX90 SDRAM D09 _ | netX90 SDRAM NCAS i % 3228 B7 WY || €Y || Y || ERY || &Y
[f P90 SDRAM D10 _NeXO0 SDRAM D10 _ | netX90 SDRAM WE F9.| v C3
100n _ _ netx90 SDRAM DIL__ |  netx90 SDRAM CLK P2 D7
10k suggested, 100k on M30 R3 0402 Idrawn: R6-9mA, W:16mA, STB: 30uA o AM-D1> netX90 SORAM DI2 _ |  netX90 SORAM CKE o Sk VS ' DGND
10k 50V GND — = netx90_SDRAM D13 _ | A8 netX90 SDRAM D00
02 | XR e AL T netX90 SDRAM D14 _ | = coran DATA D1 |89 __netx90_SDRAM_DOL
FLASH M EMORY 32M b +50 - = netX90_SDRAM D15 __ | - B8 netxX90_SDRAM_DO02
netx90_SDRAM D15 +—netX90 SDRAM DI> | ¥3V3_netx90 DQ2 [z eaaA s
0 » DQ3
g g (WD ;- (DRBRAM_ADDR+CTRL+CLK DQ4 [CB0etX90 SDRAM D04
s | s e B o S5 [ —reromrer
FLASH_SPI_MISO ) QUAD not needed . LetX908 _DOMI = 50 SORAM_WE. - DQ6 net
FLASH <P FLASHSPIMOS! 51 s 7o kI nCS LOW during COM & STB (timeout?) netX90_SDRAM nWE  #-e e s 0402 D7 [E2_0etX90 SDRAM D07
CFLASHSPI FLAS SPT CLK 6] scx 64(128M): wide SOICS (ib: AT25DF641A-SH) netx90_SDRAM_CKE | 5% EL__ netx90 SDRAM D08
| SPI T netx90_ SDRAM CLK__ | DQ8
FLASH_SPI_nCS LfCs Wp k3 netx90_SDRAM_CLK +————————"— . (1) SDRAM_ADDR+CTRL+CLK DQY fal2 netx90 SDRAM D09
- NEtX90_SDRAM B mrmrmez—c = - DQL0 fol2l — 0etX90 SDRAM D10
U3 hetx00 SDRAM Dog  LeLX90 SDRAM DOB 1 DOLL G2 netX90 SORAM Di1
AT255F321B-SSHB-X — D% (X590 SDRAM_DO7 | C1__netx90_SDRAM D12
netx90_SDRAM_DO7 4 | DQ12
nsOIC-8 90 SDRAM Dos HEX90 SDRAM D05 | DO13 | B2 netX90 SDRAM D13
e 90 SDRAM D03 X090 SDRAM D03 3 DQ14 |oBL _ nelX90 SDRAM D14
< netX90_SDRAM B 90 SDRAM Doy DetX90 SDRAM D02 | D15 |AZ  netX90 SDRAM D15
netx90_SDRAM_Do1 {€IX90 SDRAM_DO1 }
90 SDRAM D00 DeX90_ SDRAM D00 | ASACANIGSA-GBIN
90 SDRAM D04 ReX90 SDRAM DO4 3 TFBGA-54
g — ] |
txg : e —(i) SDRAM_DATA
Y — !
IEREL AL netx90 FLASH slop  WJFLASH
netx90_FLASH_SIO0 4 |
o0 FLASH ol0] LMeX90_FLASH SIOL _ |
netx90_FLASH . S netx90_FLASH 5102 _ |
(netX90 FEASH ) netx90_FLASH_SI02 a |
Tnetx90_FLASH SI03 _ |
netx90_FLASH_SI03 = |
TnetX90 FLASH CLK _ |
NetX90_FLASH_CLK -0 b leset— |
netX90_FLASH_NCS0 + 3
L
+3V3_netx90
c12
H DGND
R5 100n
10k 0402
0402 50V
+5% © X7R <
e
> G
netx90_FLASH_SIOL 2 so/101
netx90_FLASH SI00 __C 5 2100 FOID) 103 |l _netxX90 FLASH 5103
netx90_FLASH CLK ¢ 6] s
netx90_FLASH nCS0___ [ i 2 W5/ 102 L3 netx90 FLASH sI02
Uz
1S25LP128F-JBLE
WSOIC-8 " -
Title 14B24 ronotech Sr.
) . Via Adriatica, 284
Alternative part: MX25L12833FM2l-10 (wSOIC8) Size: A3 Revision: /2 33030 - Basaldella (UD)
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1 2 7 8
NFC_SPI_(SPI1) 3 3 Target  ST25R3916B
NFC_SPI_nCS :g g, gif( . 20 o
NFC SPI_CLK e85 19150 Ariernaparameters ||t o
F wn [
NFC_SPI_MISO N EE—25 MOST stmamsctnge 1156 141 Il
{_NFC_SPI NFC_SPI_MOSI e 1RO Length (amax) s1ss mm Inductance (Lant) - o resistance sp0 [monm) @f || ==
NFC_IRQ s o w0 i I Antenna @
Width (bmax) aes mm Lant ia iEd] s Seifresonance ez el 7o N
TEMP_I2C . Damping resistor ) Serial O Parallel T
= TEMP_IR Lant max - ol - 1220F 170pF
CTEMP_I2C TEMP_IRQ. —TEVp oo scr ) ‘ Ex Frov—
TEMP 12C SCL “TEMP 126 SBA Track width (w) 250 nm c Cant . preset o ]
3 hr “apacitance ant] P -
TEMP_'ZC_SDA b EMC inductor 470 [nH] 122pF 170pF
Gap between tracks 300 nm Resistance (Rant) L0 Q DC Resistance 600 [monm] — p—
@ EMC fiter 21000 [kHz] 600 mQ T ||
B N Self resonance (Eres) MHz RFO2 D_\MN
Additional Overlap 5 mm? 110 Target matching 2 20 [onm) opr || —
Area (A) Targeta 35 factor I I
— wn [ I .
Track Thickness 35 pm | 1P
TEMPERATURE SENSING =
Number of Tu 1 .
+3V3 umber of Turns (N} 2 e ——
T slculste matching values ]
Turn exponent (E) 1.66 o ::;:::,3?2: I
R33 R34 R35 R36 W ST25R Antenna Matching Tool (release V3.7.0.0) - X
100k < 4ak7 {4k7 1k8 o § e
0402 04020402 0603 i PCR Thickness 5125 mm File eDesignSuite  Application notes  Help
+5% +5% | 5% us +5% __100n Target ST25R3911B
TEMP_12C SDA 1l spa  vDD B 0402 Er 33 Conty_ aterental i _ g
TEMP_12C_SCL 4 2 7 P — 10 oF
TEMP IRQ T 3 SCL A0 6 50V P -
ALERT Al X7R Antenna inductance 1158 [nH] ;
4 GND A2 > DC resistance 1800  [mOhm] | SO
\ ; Paralelresistance 3999 (onml o O e L I Antenna Q
GND mgg?fgll GND Self resonance 110237562 [Hz] Basy 1
Damping resistor @ Serial O Parallel 122 pF 170 pF__
Matching inputs
i 54
Q 35 Preset v
i EMC Inductor 470 [nH) 122 pF 170 pF
5V for max RFID Pout Big tank on ANT output et —
+5V0 L8 Target impedance 20 DC Resistance BEEN)| (vohey 470mH
—l— - EMC fiter 21000 [kHz] w02 600 mQ T |
R F I D +§\|£3 3283@ 100MHz EMC eut off . \ Target matching Z j: I’Oh‘ml oG P —
2t Target Q factor
| waTCHNG Rei2 D—}_,—{ }7
A 10 °F
Lo 470 nH o il .
R101 ——C57 ——=C58 |=—C59 [=—=C60 | |=—=C61 ——C62 05 e
10k 10u 100n 100n 100n 22u 22u
0402 0603 0402 0402 0402 0805 0805 C63 Caleuate matching values Computasion o
+5% X5R X7R X7R X7R X5R X5R 14A24 with values above: ~12cm readout distance. 1]
25V 50V 50V 50V 25V 25V To be tuned on 14B24. 1!
47p
{7 0603
GND CoG
POW-down: 5nA@5V, ALL active: 26mA VDD + VREG * IDRV + DRV (MOS RFO) 50V
o L9 R38
- © - U9 REGL 9ot = RFID_ANTL
NFC _SPI_nCS 29 VDD I0 VDD VDD TX ST25R3916B 47U I I 0R82
oGP EN) © BSS - - ST25R3916B 0805 F F 0603
+19
NEC_SPI_MISO 32 MISO/SDA VDD_A 7 VFQFPN32 DCR<0.60hm ——c65 —L 66 —L 68 1%
120p 160p 10p
NEC_SPI_MOSI 31 wosi ——gu720 ——507”1 0402 0603 ‘ 060:
CoG CoG COG
402 402
IRQ acive high. NECESRRCER 30.) scLksscL g(SOR g0z REI1 50V 50V . 50V
NEC_IRQ 27 IRQ GND_A 26 25V 50V GND
WU to MCU GND D 6 L cm
R102 28 vicu oLk - = T 150p
100k Can send CK from XTAL to MCU = ——=C73 —=C74 el 0005
0402 2u2 10n 5 coG
+5% 201 e Een 0402 0402 g 50V
12C=VDD_D, GND=SPI - X5R X7R g )
VDD D -3 25V 50V —=—=C75 |2 =—=C76 | ——=C77 ——=C78
GND 5. (% - 2n |8 | 2u2 10n 2u2 Lo
0402 f_f 0402 0402 0805 __150
4 XTO X7R % X5R X7R X7R 0602
va VDD_AM 11 | _ REG for amp. modulation 50V 13 25V 50V 25V CoG
27.12MHz 12 ->13.56M C80 C81 24 AGDC RFI2 T 50V
0SC 2.5x2.0 Lu 10n VDD_RF |2 3 3
0402 0402 21 - i i .
VSS ——C82 ——C83 ——C85
2oR X7R [ 'SUB 14 120 160 10
Ccs8 50V 50V MBDIDR P P P
12 GND ¢ 2 ——C89 ——C90 DCR<0.60N 0402 0603 060:
0482 TAD1 13 REOL 10n 2u2 0,600 CoG CoG COG
06 Testout12 e RFO1 p—=——————— 0402 | 0805 — L10 sov G 50V 50V R39
= —=22cf TAD2 5 - XTR XTR I ¢ RFID_ANT?2
- - RFO2 —m—m——— 50V 25V 0.47uH 0R82
Cap tunin - Pierce 0805 Rin 0603
18 22 RFI1 0603 9
AAT_A RFIl fofm—— s +1%
e Auto antenna tuning (VARICAPs) _ _ 19 AAT B RFI2 23 RFI2 GND 50V
Voltage controlled caps: MUT LXRWOYV201 o STPTIC-ON200 -
17
EXT mod. signal (card emu mode) 2SU_HY >§W:
MOS + dio to ANT pins (IC can do) GND_DR1 GND_DR2 EP
S g 8
ANT driver GND GND
Title 14B24 Kronotech Srl
Via Adriatica, 284
Size: A3 Revision: /2 33030 - Basaldella (UD)
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GND
——C97
100p
0402 0603
coG 120@ 100MHz  USB_CONNECTOR
— 10V Rs7 = CISBICONE-V, USB_CON_5V
USB_MERGE_N USB_MERGE_N USB IND N 1 L12 2 L USB_CON N -
\AANAS USB_CON_N
RS8 — 0RO g X USB CON_P USB_CON_P
< USB DIRECT USB_MERGE_P 0402 Rsg | | S 7 USB_CONNECTOR »
e USB_MERGE P e ZC=USB IND P 4 ~~vv—L3 ) " &E
0402 0RO 90 @ 100 MHz X USB_SHIELD
——C98 SR05 -
+5% 0402 1206
100p S S0T143
0402
CoG =]
oy 120 @ 100MHz
GND GND
GND
UART to USB FTDI chip removed.
Title 14B24 Kronotech Srl
Via Adriatica, 284
Size: A3 Revision: 33030 - Basaldella (UD)
Date. 11/03/2025 Sheet o Italy
1 3 4 5 6 7 8




1 2 3 4 6 7 8
Dissipation 1W: need VIAs to GND.
i i i i i = Dimension | Description mm
EP not below whole netX90, just below its center (GND balls) and corners with through vias (out > vias to bot=gnd). P
C Clearance 0.1
e Pitch 08
P Diameter copper pad 0.36
Diameter solder mask 04
+3V3 +3V3_netX90 +3V3_netX90 +1V2 Diameter paste mask 0.32
| +ava netxao L av2 t Trace width 0.1
Planes shorted v Via pad diameter 0.9
——c103 C104 ——C105 C106 ) —
10u 10u 10u 100 w Via drill diameter 0.1
0603 0603 0603 0603 : -
X5R X5R X5R X5R Table 35: VIA dimensions
25V 25V 25V 25V
Tank caps
GND
+3V3_netx90
U13C
hetX 90 “4D12
BATS4 TEST POINTS netX90 POW
c107 SOT23-3
| +3V3 netX90 A2 agyie E24ou) K1 CL +1V2
I 8 VDDIO DCDC_LX_OUT ’10V Yo GYA \ 1 1 +3V3_netx90
1000 | ALL 1008 C109 ==Cl10 —=Clil -
. 020z | Ci VDDIO 100n 10u 10 )
ND X7R_ 1000 ] 2 0402 0805 0805 +1V
SOV 0402 || Ci3 VDDIO X7R X5R X5R L
?g\'f 3232 H L2 ! vppio vss Dcpbc |K2 50V 25 2
X7R  100n
Y %05 3.3V PHY filtered 1.2V CORE o +1v2 CND ?“4
M_}% 59V L11 PHY VDDIO VbDC C115 |
- 100n
600 @ 100MHz vDDC |-B12 ||
0805 C116 I 0402 GND
——C117 ——C118 M2 I 100n  X7R
100 100n vepe Cie 1oz 5oV
0603 0402 MiL I 100n  X7R
X5R XTR vbbC Il 0402 50V
25V 50V 000 X7R
GNDQ 4 0402 50V
ADC Vref 1.2V PHY filtered X7R
R76 L16
L2 | VREF_ADC pry vooc | K1z SV Y _tHV2
a7 _L 600 @ 100MHz
0402 —==C120 1 0805
o et
g0 0402 | 0603
2oV XTR X5R
M| vsS _REF 50¥ a5y
1.2V CORE GND
GND GND
+1V2 M8 vss =
RELESS VDD_PLL
vss |24
——C123 vss Eo4
100n
0402 vss L4
XTR
50V VSS VSS VSS VSS
2270.000R3 Ge| 671 K3l M121
netx90_2270
N LFBGA144
GND GND
Title 14B24 Kronotech Srl
Via Adriatica, 284
Size: A3 Revision: /2 33030 - Basaldella (UD)
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+3V3 x50 SWD netX90
+3V X
XTAL . R
S+ CON14 R87
DL3 DL4 1k0 10k
— R78 <R79 <{R80 2R81 - [Force CONSOLE
: : e Sl Qe ST 2T ke ) iz b [boscopaelf L
X 0402 20402 204020402 © ? ? 0402
R82 5% |+5% | 5% [+5% & [Force ALT boot CON15 450
0RO ] [, R85 Re3 o303zt ; Netx90 SWDIO
vs 0402 @ Ca00R oo e U13A 2 netx90_SWCLK
+5% a R90 netX90_nRESET J
LA & o402 0402 0402 netx 90 4
1L :( +5% +5% iSJZ:; 5 100R
=—c124 ==ci25 RDY SYSTEM ——C1260402 R91 ——C127
£
12p 12p S [ 33053030542 100n 5% 10k | 100n
0402 2 Fézo 6 0402 2] RUN - 0402 0402 | 0402
oG Ox1, oG 50V 450 | sov
50V 50V netX90 nRESET J M3 _RST_IN X7R X7R
?9 EX90 STATUS (disable) _Tristate (OFFfloal) L RST_GUTIIO_LINK7_OUT/PIO_APP27IMPWMS
GND ‘ BOD GND
XT 8 o5 i netX90 reset JIMP
10 | 0sc xTO CON16
netx90 nRESET J
Resistors near netx9o ||| 23MHz output L%-| CLK250UT/IO_LINK7_OE/PIO_APP28IMENC_MPL ) DGND
netx90_UART_COM_(UARTS) RE8 - . DEBUG 61300211121
< netX90_UART COM netx90_UART COM_TX_J — RE9 JMP amboilatie 3V3tie | 611 J \yarT TxD SIP-2
netx90_UART_COM_RX_J 0RO Cl0.-] UART_RXD
0402 0RO
+5% 0402 No JTAG: use int. PU E JT_TDITRACECLK
450
netX90_MISC_B 190 GPIOT7 J ——c129 S netx90_SWDIO ey | JUICCRAGECUL
netx90_GPIO7 J — AT OPOLy s N STSWeLK D24 SWDIO
< netx90_MISC B NEIX90_NRESET J ~NEIX90 NRESET ) 02 L ooacyuse 1, BU D121 SWDCLK
e JT_TRST
ov - -
HW-FW version hardcoding
netX90_FLASH_SI00 giw> SQIROM_SIO0 FLASH OV T
H6iX90 FLASH netX90_FLASH_SIO1 G%«> SQIROM_SIO1 -
netx90_FLASH_SIO2 H%«> SQIROM_SI02 netX90: DIG_CODING: test 3b 0/1
netX90_FLASH_SIO3 H%D SQIROM_SIO3 Not connected to uC !!!
netX90_FLASH_CLK 2~ SQIROM CLK TR
netx90_FLASH_nCS0 &l SQIROM_CS
netx90_GPI106
netx90_GPI05
netx90_SDRAM_A ) DPM
netX90_SDRAM_AQD Enable weak PU on Axx, BAO, BA1, nRAS? nCS: 10k HW PU ?D SD_AO netX90_GPIO4
netx90_SDRAM_AO1 A%> SD_AL R106
netx90_SDRAM_A02 C%> SD_A2 10K
netx90_SDRAM_A03 4] SD_A3 0402
netx90_SDRAM_A04 iéu> SD_A4 1506
netx90_SDRAM_A05 4] SD_AS N
netx90_SDRAM_A06 C3rl SD_A6
netx90_SDRAM_AQ7 B3] sp_a7
netx90_SDRAM_A08 A3 SD_A8
netx90_SDRAM_A09 £2-1 SD_A9
netx90_SDRAM_A10 ii SD_A10
netx90_SDRAM_AL1 = = - SD_ALL
netX90_SDRAM_A12 ~—2ackup line (NC on SDRAM) for bigger SDRAM - enable weak PU/PD. '%; HIE. A12/DPM_A12/SPI0_APP_CSI/ETH_TXEN/EXT A12/SD_A12 )
netx90_SDRAM_BAQ SD_BAO / |
netx90_SDRAM_A e D3] SO oAl SYNCO0/1 PROFINET IO Signais
netX90_SDRAM_nRAS D4l SD_RAS EENE
netX90_SDRAM_nCAS g%‘; SD_CAS
netx90_SDRAM_DQMO SD_DQMO 21 T SVNGS GND
netX90_SDRAM_DO08 gi%%:z SD D8 3 |—netX90 SYNCL
netx90_SDRAM_D09 SD_D9
netX90_SDRAM_D10 ii%«> SD_D10 &1320311121
netX90_SDRAM_D11 C%c> SD D11
netx90_SDRAM_D12 B%u> SD_D12
netx90_SDRAM_D13 A%«> SD_D13
netx90_SDRAM_D14 C%E SD_D14
netx90_SDRAM_D15 SD_D15
netx90_GPI07 J i%.> N
hetX90 SDRAM nCs ~MeLX90 SDRAM nCs etxa0: ﬁb HIF_D9/DPM_D9/MLEDS/MMIO9/DPMO_SPI_MOSI
- - netx90_SDRAM _DQML : <% HIF_D10/DPM_D10/MLED6/MMIOL0/I0_LINK2_ WAKEUP/DPMO_SPI_CS
netX90_SDRAM_DQM1 N6tX90 SDRAM NWE uart app_rxd BZr] MMIO11
netX90_SDRAM_nWE uart app txd A7
netx90_SDRAM _CKE MMIO12
netX90_SDRAM_CKE ——E8emsstiiere netx90_GPI06 6| MMIOL3
netx90_SDRAM _CLK netx90_GPIO5 B, |
MMIO14
netX90 GPI104 A6l MMIOL5
netx90_UART APP_(UART1)
<_netX90_UART_APP netx90_UART_APP_TX netX90_SDRAM_nCS 08, | SDcs
netx90_UART_APP_RX netX90 SDRAM DOM1 b7 =
SD_DQM1
netX90_SYNCO E2+] MMIO16
netX90 SDRAM nWE E1 | SD WE
netX90 SDRAM CKE €3 | or-
netx90 SYNCL ] SP_CKE
+3V3_netx90 2~ MMIO17
netx90 SDRAM CLK ___E1 | o'y
S Title 14B24 Kronotech Srl
10k netX90_2270 Via Adriatica, 284
0402 LFBGA144 Size: A3 Revision: V2 33030 - Basaldella (UD)
450 Date: _11/03/2025 Sheet 11 of 15 ltaly
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<_netxX90_MISC_A

<_netX90_SDRAM_B

< netx90_ SPI

HERNE X90 2/2

NE

netx90_nRTS_ACK

netx90_MISC_A
netx90_GPI02_J

netx90_GPI03_J

netx90_SDRAM_B

netx90_SDRAM_D06
netx90_SDRAM_DO7
netx90_SDRAM_D05
netx90_SDRAM_D03
netx90_SDRAM_D02
netx90_SDRAM_DO01
netx90_SDRAM_D00
netX90_SDRAM_D04

netX90_SPI_(SPI2)
netX90_SPI_CLK

netX90_SPI_MISO
netX90_SPI_MOSI
netX90_SPI_nCS
netX90_nRTS

netX90 SDRAM D05

netX90_SDRAM_D03

m
Iy

PEFEEBRREPERREE FE

netX90_SDRAM_D02

netX90 GPI102 J

netX90 GPIO3 J
netX90 SDRAM D06
netX90 SDRAM D07
netX90 SDRAM D05
netX90_SDRAM_D03
netX90_SDRAM_D02
netX90 SDRAM_ D01
netX90_SDRAM_D00
netX90 SDRAM_D04

netX90_SDRAM_DO01

netX90 _SPI CLK
netX90_SPI_MISO
netX90_SPI_MOSI
netX90_SPI nCS

netxX90 nRTS
netX90 nRTS ACK

+3V3_netX90

R37
10k
0402
+5%

netX90_SDRAM_D00

netX90 SDRAM D04

U13B
ETH_PHY MEZSEY
e
PHYO_TX_P Jfﬁ PHYO_TX+ Ethernet
PHYO_TX_N PHYO_TX-
e
PHY0_RX_P :ﬁ PHYO_RX+
CETHPHY PHY0 RX_N PHYO_RX-
B
PHY1 TX_P EL2 ) pHy1 TX+
PHY1 TX_N EL | pPHY1_TX-
e
PHY1 RX_P F12 1 PHY1_RX+
PHY1 RX_N AL ] PHY1_RX-
R95
GND €12 { pHy_EXTRES
6kd9
netx90_ETH_LEDs 0402
STS COMO gg ggmg m::gg(l’ 440 L0 | TRACE_DATAOMLEDO LED
H6iX90 ETH LEDS STS_COM1 TRACE_DATA1/MLED1
ACTOLINK) —ECTOLNKD M-ED2 210 { TRACE_DATA2IMLED?
ACTILINKL TRACE_DATA3/MLED3
. . f MIIL_RXER_B/SQI_CS1/12C0_COM_SCL/GPIOS/ADC3_IN2/COM_I00
HW_ FW version haI’dCOdIn %»D MII1_CRS_B/ETH B _TXER/I2CO_COM_SDA/GPIO9/ADC3_IN3/COM_[O1
g ﬁ«> MII0_TXER/UART_RTS/I2C1_COM_SCL/GPIO10/ADC3_IN6/COM_|02
R96 Kt MIIL_TXERL/OART_CTS/I2C1_COM_SDA/GPIO11/ADC3_IN7/COM_IO3
+3V3_netX90 —ANAN
10k £X90: ADC3_IN2 for analog coding signal
0402 RO7 | ding oxanple: aransiog coding sgna PIO_APP25/ETH_B_MDC/IO_LINK6_OE/ADC2_IN5/MIl_MDC Mil
+5% 10k .
50 10K 1 V- ver, A, D8V ver. B, V: v, C, L5V: ver. D, PIO_APP26/ETH_B_MDIO/IO_LINK7_IN/ADC2_IN6/MII_MDIO
+50p | 2V:ver.E, 25V:ver. F, >3V: ver. G — SD_D6/EXT_DB/ETH_B_COL/XMO_IOS/MII0_COL
SD_D7/EXT_D7/ETH_B_CRS/MIIO_CRS
PIO_APPS/ETH_B_RXCLK/FBOCLK/XMO_ECLK/FOO_SD/MII0_RXCLK
ETH_B_RXDO/XMO_RX/FO0_RX/MII0_RXDO
GND PIO_APPY/ETH_B_RXD1/XMO_TX_ECLK/XMO_TX/FOO_TX/MII0_RXD1

PIO_APP10/ETH_B_RXD2/XMO_IO0/FO0_EN_TX/MII0_RXD2
MENCO_A/ETH_B_RXD3/I0_LINK2_IN/MII0_RXD3
MENCO_B/ETH_B_RXDV/IO_LINK3_IN/MIIO_RXDV
MENCO_N/ETH_B_RXER/IO_LINK4_IN/MII0O_RXER
MPWM_BRAKE/PIO_APP11/ETH_B_TXCLK/IO_LINK2_OUT/MII0_TXCLK
PIO_APP12/ETH_B_TXDO/XM0_TXOE_ECLK/XMO_TXOE/ADC2_IN7/MII0_TXDO
PIO_APP13/ETH_B_TXD1/I0_LINK2_OE/XMO0_IO1/ADC3_IN4/MII0_TXD1
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DOC: REVISION HISTORY

14A24 > 14B24.

PCB fixes:

- CONG (zif TO ANTENNA & LEDs): flipped in the schematic (1>18, 2>17, ...) + tracks swapped on the PCB (layout).

- USBP&USBN were inverted across L12 (CM choke). Fixed and removed anything between uC UART port to FTDI to W2-W3.

- Y2 (ABM11W-48.0000MHZ-7-K1Z-T3) footprint was too big (3.2x2.5) and actually is (2.0x1.6) - 14A24 mounted the small XTAL in the big footprint and it was working. Changed however to
7M-48.000MEEQ-T (3.2x2.5), used on STM eval board to maintain footprint.

-'Y5 (netx90 XTAL - XRCGB25M000F1SBBRO) had no PAD4 connection to GND (correction of Crystal-3 symbol & LYT change).

- MTG holes fixed (GND reference added on vias only in LYT - couldn't fix on schematic). Removed poly pours and created MTG* rule to connect directly (no thermal reliefs).

- SYS, ANT LED resistors: aligned to 03B24 values to match R/G luminosity: R72,R74: 100>2kOhm, R71,R73: 100>1200hm.

Other improvements:

>>> ETH (17x24): CON3, CON5 common bounding network changed from GND to PE. PE region (PE signal on ZIF CON3,CON5, replacing GND) at the bottom right of the board has been
extended up to ETH XFRs on power layers (2,3,5), Such layers are empty below the ETH XFRs. JST ZIFs removed (CON4, CON17), as 17B24 is now bringing PE from M12 external braid.
W200, R200, C200 added to provide RC filtering PE-GND.

Block diagram updated.

- Dip switches (S1 and S2) replaced by 10k Rpu/Rpd for digital coding (static). BOM will define versions. Added R103,4,5 (uC), R106,7,8 (netX90) between pin and GND.

- UART-USB (FTDI PART) from MCU removed, down to W2 & W3 + USB ZIF. Removed CON2, U12 (FTDI), R60, C99, C100, C101, C102, W2, W3. Removed nets: USB_N, USB_P,
USB_UART_RX, _TX, _nCTS, _nRTS. Using internal USB on STM32GO0BORE.

- 12C-ext. RTC part from MCU to PCF2131TF (R-D-C+batt to Vbat_uC) removed. Removed R48, R49, R50, R51, R52, C93, C94, C95, U10 (PCF2131TF), CON13 (RTC CLKOUT), CON12
(JMP RTC int/ext). Removed nets: RTC_SCL, RTC_SDA, RTC_IRQ, Vbat_RTC. Removed ideal diode circuit (Q2, Q3, W1, TP23, R54, R55). [06] RTC BATTERY sheet removed (RCD and
battery holder embedded into [05] MCU sheet). Using internal RTC on STM32G0BORE.

CON100 & TP200 & R201: RTC CLKOUT (PA4, pin21) added for RTC tuning - NFC_SPI_nCS moved from PA4 to PA3 (pin20). R201: 10k pull down RTC CLKout to GND. ICD and block
diagram updated.

- 3V3 merged with 3V3_netx90 supply lines > R75 removed and +3V3 = +3V3_netX90. Recreated a single poly region on L3 (+3V3 layer).

- Layout updates: TOP GND and vias stitching on emptied areas, GND_ISO on the bottom left of the PCB was replicated and stitched with vias on L2 and L4, fixed a bunch of silk issues, small
displacement of passives and PE/GND stitching around ETH lines, accordions added between netX90 and related FLASH memory.

- Layer stackup updated based on supplier's PDF and S50, D90, D100 calculated. Impedance error about 12% in the worst case. FAB notes on layout (stackup, FR4 material, finish and
colors).

"netX90 SDRAM rules fixed, netX90 SDRAM and FLASH tracks modified to match constraints.

Notes:
- Y4 does not exist (XTAL out of page which was then removed after annotating).
- MTG1-4 vias are not connected to GND on schematics + Supply nets cannot be set on schematics --> need to maintain these differences against layout.

VO > V1
HF antenna: tuning circuit added and related componets marked as fitted.
Updated provisionally red LED resistor values for red ETH LEDs (0402). RED curernt level decreased (120>4700hm) to balance lumi and get rid of slight glow when ANT is ON.

V1>V2:
- STSO0/1 red LEDs tuning: R62, R68: 4700hm > 2kOhm. Layout: fixed M5 designators (assembly) to fit tihe component outline (0.4mm & inside the box).

LYT:

6 layers

through vias, 0.2mm min (below netx90).

Keepout bottom 6mm (no cpts on bottom foreseen).

BUS by speed:

UARts: 250kHz

12C: 400kHz

SPIs: 6.25MHz (+ related GPIOs)
USB: 12MHz

ETH: 10/100M

SDRAM: 166MHz

//%—o = —‘\
’@7 B ‘ ©\\

&
&

|

Ol === i J
Lol =

BOTTOM KEEPOUT:
6mm max height for cpts
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TEMPLATE NOTES

Set Project Parameters

1) Go to Project -> Project Options -> Parameters
2) Set Project and Version

. Designator Designator
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NF

Net Class Example

A
—@ Net Class

ClassName: PCIE

Differential signal example

/—~=—DIFF100

TITLE Examples (You can change the color to reflect your company color)

PAGE TITLE
Peripheral / Group of component title
Smaller Ttitle

Schematic Status Explanation

DRAFT - Very early stage of schematic, ignore details.

PRELIMINARY - Close to final schematic.

CHECKED - There should not be any mistakes. Tell the engineer if you find one.
RELEASED - A board with this schematic has been sent to production.
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