| 4 5
debug pu ethernet
DBG_PCTX_CPURX < D DBG_CPURX_PCTX MAC_MDIO < D MAC_MDIO
DBG_PCRX_CPUTX < D DBG_CPUTX_PCRX MAC_MDC G D MAC_MDC
MAC_CRSDV Y] D MAC_CRSDV
MAC_RXDO0 < D MAC_RXDO
MAC_RXD1 < D MAC_RXD1
MAC_TXEN D MAC_TXEN
MAC_TXDO G D MAC_TXDO
MAC_TXD1 D MAC_TXD1
MAC_REFCLK D MAC_REFCLK
3V3DBG < SY3CPU D 3V3CPU
MAC_LINK G D MAC_LINK
MAC_RSTS D MAC_RST
MAC_IRQQ D MAC_IRQ
D 5VIN
D5V
debug.sch ethernet.sch
Qwer adio
RADIO_CS < D RADIO_CS
RADIO_CS2 D RADIO_CS2
RADIO_MISO < D RADIO_MISO
5VouT< RADIO_MDSI<] D RADIO_MOSI
RADIO_SCLK G D RADIO_SCLK
RADIO_IRQ < D RADIO_IRQ
RADIO_IRQ2 G D RADIO_IRQ2
RADIO_SDN < D RADIO_SDN
PGOOD Y] DPGOOD
D 5VIN
power.sch cpu.sch radio.sch
CERN OHL
F4GRX
Sheet: /

File: ap.sch

Title: Radio gateway (overview)

Size: A4

Date: 2017-05-19

Rev: 1

KiCad E.D.A.

Id: 1/6

T




U202
" ADP151 Select R202 or R204 for led strapping

VETH

VETH

0202
wooe ({1 T
o 0203
DIODE

@ \ 4 \ 4 N—< MAC_RST

POWER BUDGET: QMAC_TXD1
Max at 100BASE—TX FD
VETH: 34 mA (VDDA) + 13 mA (VDDIO) <QMAC_TXDO
VETH -OMAC_TXEN
Jd&ddel
o O ONL OO N ]
g 223582 uz201 83 MAC_REFCLK___PIN
£ = w @2 -
VW o X X X KSZB081RNA — 9
ox o [agyagy ol

WARNING pairs crossed for better layout
Auto MDI/MDIX is required.

l—c:)—ovm 1202
VDD_12 INTRP [L8 MACIRG o AMAC_IRQ

VDDA_33 RXER [LLRXER 575 I\ RXER not required

" T+ H—IXP RXM REF_CLK L8 MAC_REFCLK qyac_rercik | RMII to STM32
" c209 1008 RXP CRs_DV [L2 AMAC_CRSDV
(o HT T TCT XM VDDID L4 O yemm
P RxDO {13 AMAC_RXDO
)2 Tp_ 2 TXM
(=] had
07555§ won | _| 22
XX@x=ZZ& gND mD €207 T~ T cz08
3 RxP SN v v
1 RD+ REEEER
7 €210 1001 X0
e HHTH RCT P—> <IMAC_RXD1
J6 Ro_ |6 RxM AMAC_MDC
a
L &S L{:}—o <AMAC_MDIO
T o VETH
EARTH B a3
R206 =
R201 R203 B
9 220 6.49k
Y+ o O vew T 22 22
Y- i LED 7 g Strap—in Pull-down
RZZZDUB PHYAD=0
A — YV
1201 = 12
< G- AMAC_LINK
WE_74990111217 o
1 |

CERN OHL
F4GRX

Sheet: /ethernet/
File: ethernet.sch

M Title: Radio gateway (Ethernet interface)
ernet interface e e
KiCad E.D.A. kicad 4.0.7 Id: 2/6
1 I 7 I

3 I [ I 5 I




[N
N
(&
N
&y

] X X
g ol
[Slke]
<8
s ADPLSL 3 g £ P301
" &8 CONN_2x5
E g g VoD o, 1 2 _TMS
B o o <J 3 4 TCK
g Q9 o3| |6 00
M
10n 10u TRST. 7 8 101
A ;g ;g o $ o3 < TRST -2 O NRST U302 i
€303 o [ 24AA02E48 D
o 3 S 34 s Iglo 1 8
<H S 3 234 A0 VDD O oo
N M ] N0 ajia | TCK 2A1 wp_7
o O o a Q a X a a aj R308
2RR wE 6 @ 9 31 a2 scLe—si CH7 30 up
2% S & EEEEEEEEEEEEERERE 07 41vss Soals—soa B o
s o CONOVOLIMNOOIMNAONHO T 100 310
| 2 SRR H> b0
o
| | P302 ; CADI0.SCLK D . spusck 1| o S g P SST26VF064 11,
CONN_01X02 - 2 74 e o FLASH_CS 1 8
RADIO_SDND- PE3 VSS _{> 100n ¢S 1litg VDD 0 oo
RADIO_CSD- 3 PEL veaP_2 IB— D FLASHMISO____ 21 vis0  woID [
RADIO_MISOD- SPIGMISO 4| pEg U301 PAL3 122 ™S oo o3| WP scK 6 FLASH_SCLK
RADIO_MOSID- SPI4MOSL 51 pEg STM3I2FL2TV PA12 [t HH vss MOS| -5 FLASH_MOSI
X301 &1 VBAT PA11 2
32khz RADIO_IRQD—— PC13 PA10 (&2
3 X321 81 pPC1y PAQ |68 FLASH_CS
11{[,}13 X320 o] pC1s STM32 EXTI Pag |67 scL scL3 R
€302 100n 0 — PC:PGOOD =
Lz EH> <Y vss i PCo 8 —S0A SOAS m SDA 1
B Voo 4 vpD 2 - PC8 &2 g scL 2
Xl 12| pyp 3 - pC7 l64 8 57" |P303
X0 R301 13 b4 - 63 — [ CONN_01X04
TOR PH1 5 - PC6 P= Voo A
o 6 —— NRST 14l NRST $7 PA: AUXRADIO_IRQ PD15 (62 LEDS o——=r
PGO0DD—23 PCO 8 - PD14 (6
mac_Mpcp—28 pC1 . PD13 (¢
SPI2MISO 17| p(o - PD12 22
SPI2MOSI 18] pr3 12 - PE:MAC_IRQ PD11 58 LED6
o el 13 - PC:RADIO_IRQ
100 100 Voo 4 13 vDD 14 - PD10 PL— FLASH_SCLK Note: Fake pinout
v ~ 301 201 SSA 15 - PDO (28 to imprave routing
] muﬂg 21 VREF+ PD8 [22—MAC_LINK
220 VDDA PB15 54 FLASH_MOSI SPI2MOSI
231 pAO PB14 53 FLASH_MISO SPI2MISO
MAC_REFCLKD—24 PA1 PB13 [22—<aMAC_TXD1
MAC_MDIOD——23] PA2 1 PB12 fRL—aMAC_TXDO
OHNMINO
MNOITONITOOOANNMNOODOAdAHAHAAdHATdA O
<CNO<CICI<COLVDDOWWLLWLWWLLWLOO OO
[N S N o N e W o W e W o W o W o W W W o W o W W o WY WY s WO
SEEEEEEEEEEEEEEEREEEEREEE NN
g 23 —i
¢ e £ 533
10 Sadaged @ zaa 514
100) g & gz J g\m ) N = v
U‘ g g ; = = 2 €305
£== 3 zgwm
]
T o
VoD 0 3
N ~N S a
< btn_gnd 4 g o
BTN301 o o |
> e o
2 g a
CERN OHL
F4GRX
Sheet: /cpu/
D File: cpu.sch
Title: Radio gateway (CPU)
Size: A4 [ Date: 2017-05-19 Rev: 1
KiCad E.D.A. kicad 4.0.7 Id: 3/6

1 I 2 I 3 I [ | 5 I




U401

FT232R_SSOP

DBG?PCTX?CPURXD*“““““';; XD 0sco

»Z{ DTR 0scl

»3{ RTS TEST

3V30BGD- ' 3V3DBG 41 vecio AGND
l DBG?PCRX?CPUTXD—S RXD NC 3V3UsSB

g x& 1 RT €8O

;E G onp c8t

»&1 ne GND

2| TSR vee

»% oo RESET

i s GND

% cpa 3V30UT

3 a2 USBDM
4 cB3 USBDP U402

USB_MICROB

1T
100n
c403

CERN OHL
F4GRX

Sheet: /debug/
File: debug.sch

KiCad E.D.A. kicad 4.0.7 Id: 4/6

Title: Radio gateway (Debug UART)
Size: A4 [ Date: 2017-05-19 Rev: 1
1 [

2 I 3 I [ [ 5 I




3 [ A [ 5 |
5VBIASPA
5VBIASPA 85250
PAG _l G
T504
VRADIO o . .
l €501 l €502 l €503
1u 100n 100p LOW PWR CLASS E
SPLIT T)(. MATCHING @434MHz BIAS INJ
o Lchoke HI s AN627 Fig 3 Page 12 BAS IN) s Mz = Skohms
5‘5‘&63 S 0 "es05 CO 505 L0 505 LM son LM2 cst0
A “woo ao 8p2 n n n 100p
¢ 22 €S —i A
oo
rADIO_IRAD—L4 niRQ P NC 13 M e M s M| o
RADIO_SCLKD—LZ sCLK X X ;g 852 ;g 15 ;g 650
RADIO_MISOD—L3{ DO RXN [>—RXN
RADIO_MDSID—24 sp RXp [2—RXP
RADIO_CSD—L nSEL soN 1
N M
5 ~08 DC Block
oZzaa 515
X X OOUuoU 100p
g 5‘;‘ S |—oRERX o (o) ®) J505
SMA SMA
%0 = S g
Y 9 I;iiﬁ BIAS INJ
X501 3 g < 3u3 @ 435 MHz = 9kohms
30 MHz & L—ELEM b
4 RX MATCHING S
AN Xi gw 2 U501
1715 BS250 RFM26W
L[ GPio-3 Gpio-2 Jt&
RAmo,wsoo—i SDO GPIO-1 12
RADIO_MOSID——= SDI GPIO-0
RADIO_SCLKD—2 SCK vee 3 ° VRFM 1506
RADIO_CS2D—2{ nSEL TX_ANT [L21XANT l 50 SMA
RADIO_IRQ2D—2] nIRQ RX—ANT [LLRXANT giwﬂ
RADIO_SDND—L1 SDN GND LY
B onn ANT 2 BiID 1503
SMA
ROUTE RF4460 RF GND
U505 <7 DIRECT TO SMA SOCKET
RFM4463F30
GBI oND scik FZ—arapio_scLk " )
RADIO_CS2D——L{ nCS Mosi 9 —arapio_mosi  RF: ,nga}f“n%tg;gﬁw
RADIO_IRQG2D—2] niRQ  MISO L —aRrabio_MISO
o RADIO_SDND——2{ SDN GP1
P 5VBIASLNA & Ne cpo [ ;
3 %( Two options:
F8503 X NC NC — simple RFM26 module
o 5VBIASPA o 42| ono onp 18 RFGND — direct use of sit463
1 vee ANT [LE

S501
PIN

Shielded box

FSK Radio

us03
ADP151

uso4
ADP151

5VIND——/)SYRF4463 I
518

13 mA RX
85 mA TX

13 mA RX
85 mA TX

100n

CERN OHL
F4GRX

Sheet: /radio/
File: radio.sch

Title: Radio gateway (FSK radio)

Size: Al | Date: Rev: 1
KiCad E.D.A. kicad 4.0.7 Id: 5/6
i [ 2 3 [ [ [ 5 I




Feedback
Vout = 0.6(1+R1/R2)
P601 bso1 |
PP4S PWR_SCHOTTKY . Usos
2 VIN 20p Bl LTC3646_MSE
: {HLSenD sviN
p LVEB 2 yrg RUN [+
. INVEC 31 7y ExTvCe e
Q@ o RT RT INTvCC [L3ZINTVEC 5, oo

VON BOOST
PGOOD SW
MODE PVIN

NC PVIN
LED 608 At end of 5V line
PADD €605 g ’
R602/RT: Dscillator contral g PGND 22u
RT = 9E10 / fO
90.9k -> f0=9e10,/90900 ~ 1 MHz
S601
PIN
O_D Shield box
CERN OHL
F4GRX

Sheet: /power/
File: power.sch

Title: Radio gateway (Power supply)
owe r Size: A4 [ Date: 2017-07-05 Rev: 1
KiCad E.D.A. kicad 4.0.7 Id: 6/6
1

[ 2 [ 3 I 4 T 5 T




