1 | | L | | 6 | 7 8
Micro Remote Radio Unit — main board, schematic v0.6 (2026-10-18)
Radios
2x LoRa2021F33-2G4 (U5 TX, U6 RX)
BRI, W6 (12 PO 70 cm edge SMA J7,J9, 2.4 GHz u.FL J8/110
SPI0 / SPI1, RST, BUSY,
Power CM4 IRQ, RFn_OFF
Powerpale 12-13.8 V in Raspberry Pi CM4 Lite
F1 PTC, D1 TVS, Q3 P—FET +5V, +3V3 / GLOBAL_EN (Ui PG) (J2/)3 DF40 sockets) File: radios.kicad_sch
Buck A Ul: +5V, 5.1 V GbE PHY, USB2 host, SDIO
Buck B U2: +5V_RF, 5.1 V6 A LEDs, RESET, RPIBOOT
UART J4, 12C J5
Ethernet
HR911130A MagJack J6
GbE MDI x4, LEDs TPD4EUSB30 ESD U10/U11
File: power.kicad_sch
USB2, SDIO, SD_PWR_ON File: ethernet.kicad_sch
File: cmb.kicad_sch
USB_SD
USB-A J11 via SY6280 U7 + USBLC6 U8
microSD J12 via SY6280 U9
+5V (USB VBUS switch U7)
File: usb_sd.kicad_sch
Power tree
Powerpole 12-13.8 V —> J1 —> F1 (4 A PTC) —> D1 SMAJ15CA —> Q3 AO44Q7A reverse protection —> +12V
+12V —> Buck A U1 TPS56637 —> +5V (5.1 V): CM4 (J2), USB-A VBUS via U7 SY6280 (1.0 A limit)
+12V —> Buck B U2 TPS56637 —> +5V_RF (5.1 V, 6 A): LoRa U5 (TX) and U6 (RX)
CM4 +3V3 output (pins 84/86) —> SD card via U9 SY6280 (0.45 A), LED anodes, RF_PG and SD_PWR_ON pull—ups, 12C J5
Notes
Global labels show the pages they connect to, e.g. [3,5]. Pages: 1 root, 2 Power, 3 CM4, 4 Ethernet, 5 Radios, 6 USB_SD.
DNP (not placed by JLCPCB): LoRa modules U5/U6 (supplied, hand—soldered); pi—pad shunts C53/C54/C58/C59/C66—-C69;
edge SMAs J7/J9 (hand—fitted, they straddle the board edge). The u.FL sockets JB/J10 are placed by JLC.
Case mounting holes H10—H17: PCB GND ring clamped between milled base and lid (EMI gasket on lid walls).
MicroRRU footprints come from EasyEDA/JLC (LCSC parts) or the NiceRF drawings, see generator/footprints.py.
Case mounting holes H10-H17 (all GND)
9H10 9H11 9H12 9H13 9H14 9H15 9H16 9H17
Case M3 Case M3 Case M3 Case M3 Case M3 Case M3 Case M3 Case M2.5
<~
GND
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Power input: Powerpole lead—in, fuse, TVS, reverse—polarity P—FET

F1 Qs PWR_FLAG +12V +3V3
ADLLOTA = TP1 1P7
1 vin_pp ‘A hotd FTC 30V VIN_PP_F 5 o\ 1 . < . . A +12V +3V3
- = @
g
J1 R51
Pawerpale lead—in D1 100k 21 c2 Cc3
SMAJ15CA 1 Q36 m—— 1 00uF 35V 10uF 50V 10uF 50V
R50
[]55
TP4
o ) o ) , ‘ ‘ GND
PWR_FLAG GND
Powerpole 12—13.8 V only. Reverse polarity: P—FET Q3 in the + lead (body diode forward, then enhanced).
Gate divider R50/R51 sets Vgs = —Vin/2: —6 V at 12 V, =12 V at the 24 V TVS clamp (AO4407A Vgs max 20-25 V).
TP7 (+3V3) is the CM4 3.3 V output, for measurement only.
Buck A: +5V (5.1 V) for the CM4 and USB Buck B: +5V_RF (5.1 V, 6 A) for the LoRa PAs
U1l PG drives CM4 GLOBAL_EN (the CM4 has an internal 100k pull—up to +5V). Separate rail keeps PA current steps off the CM4 supply (module VCC 3.0-5.5 V). RF_PG to CM4 GPI016, R11 pull-up to +3V3.
+12V +12V
1 : : :
RL BOOT_A R6 BOOT_B
100k 100k
Ul uz2
TPS56637 7 5 WR_FLAG TPS56637 c16 g WR_FLAG
Ch c5 c6 8 7 K] +5V WR_FL C13 C14 c15 8 7 L2 +5V_ WRFL
= {0uF 50V = {0uF 50V == 100nF 50V ENA i ‘E/‘ri“ BOS\; 5 1000F 50V" .\ 3.3uH 16A 2 = Sy i SY i S qLE L \E/‘ry BOS\; - 1000F 50V & 3.3uH 16A I o
DRZ %MODE °E st Dm %MODE °E st
15k N PG < GLOBAL_EN » 15k N P
= DR e e cs 9 €10 c11 XN G POEKRERG[) A €17 c18 €19 €20
MODE open = FCCM M.SJ p==22uF 25V e 22yF 25V emm=22yF 25V ==m=22uF 25V MODE open = FCCM "".SJ p==22uF 25V e 22yF 25V emm=22yF 25V ==m=22uF 25V
(>= 500 k to GND) FF (>= 500 k to GND) FF_B
- R11 -
I 100k
R5 R10
20k 20k
FB_A 9 FB_B
Y ‘ Y
R4 = R9
10k 1% 10k 1%
)
~ N ~ i
GND GND
Notes

EN divider 100k /15k (Tl SLVSEG1A: VEN rising 1.18 V, Ip 1 uA): starts at -9.0 V typical, 9.6 V max; stops at -8.1 V.

EN = 3.7 V at 28 V in (abs max 6 V).

MODE open (>= 500 k) selects FCCM: fixed switching frequency, lower RF noise. Pin 5 is NC (keep floating).

Feedback: Vout = 0.6 V x (1 + Rtap / 10k): 75k —> 5.1 V on both rails (Tl table 4). Feed—forward 100 pF + 20k per Tl fig. 17.
C12/C21 (feed—forward) are 100 pF COG 50 V. L1/L2: 3.3 uH, Isat >= 8 A, DCR < 15 mOhm.
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Status LEDs, buttons, headers

J3
DF40OC—100DS-0.4V(51)

D4
12 5102 +3V3 R12 Yellow (activity
DF4OC—100D5—0.4V(51) T :ELZ;SELS‘"REQ USBDOSL%',E 1\__% LED_ACT_A ,il/'/' ) LED_ACT_K
GND GND 506 Reserved USB2_P
Ethernet_Pairi_P Ethernet_Pair3_P eND <1281 enp GND
Ethernet_Pairi_N Ethernet_Pair3_N & PCle_CLK_P PCle_nRST
GND GND s121pele_cLK N vbac_comp HLly
O Ethernet_Pair0_N Ethernet_Pair2_N GND 114 N GND
Ethernet_Pair0_P Ethernet_Pair2_P % PCle_RX_P CAM1_DO_N . ced (D? "
GND GND > L8ipcie RX_N caM1_po_p HL 7« ed (status
Ethernet_SYNC_IN(1.8v) Ethernet_nLED3(3.3v) [4] aND <222 Gnp GNDHLLO N 6np SIAUSSLED 330, STATUS LED_A N
) Ethernet_SYNC_OUT(1.8v) Ethernet_nLED2(3.3v) [4] >d22ipcie_Tx_P caM1_D1_N 2L
EEPROM_nWP Ethernet_nLEDA(3.3v) 5224 pele_TX_N cAM1_D1_p 23y
GND 22 GND PI_nLED_Activity |2 EEDACIK eND 225 6nD GND 2251 6np E
GPI026 GND 2 4281 caMo_Do_N cama_c N 27
26 Gpin1g GPI021 301 camo_bo_p cam1_c_p 29
| GPI013 GPI020 GND 1321 N GND 3L 6N
GPI06 GPI016 1381 cAMO_D1_N cAM1_p2 N33
GND GPI012 % CAMO_D1_P CAM1_D2_P %x o AT
GPIOS GND eND <238 enp GND 3715 6N
ID_SD ID_SC 51401 cAMo_c_N cAmM1_D3_N 39 “RP'BOOTJM%
8 GpI011 GPI07 1421 camo_c_P caM1_D3_p L4y
GPI09 Pl0 GPI08 |2 GND 12; GND HDMI1_HOTPLUG %x A
GND GPI025 461 pmia_Tx2_P HDMI1_SDA 48
GPID10 GND 2481 LpMI1_TX2_N HDOMI1_scL 47
STATUS.LED GPI022 GPI024 GNDQ% GND High Speed Serial  HDMI1_CEC %x
= GPI027 GPI023 >&52 ] pmi1_Tx1_p HDMIO_CEC FL515¢
GPIO17 GPI018 UART_RX % HDMI1_TX1_N HDMIO_HOTPLUG %x S o2
GND GPI015 - GNDW GND GND F{}GND RULL0E PR Eu e R
2 scL GPIO4 GND 23 UARTTX X133 HOMI1_TX0_P DS10_DO_N 137 P ™ RUNPGR 5
o GPIO3 GPI014 2 - X283 HOMI1_TXON DS10_D0_P 9%
- GPI02 SD_CLK GND (=241 GND GND 22— GND
GND GND L84 HpMI1_CLK_P DSI0_D1_N 163x CRD
SD_CMD SD_DAT3 661 pMI1_CLK_N DSI0_D1_p 65
SD_DATS SD_DATO GND 2681 6np GND 6715 6N
5 GND GND > 79 Hpmio_Tx2_P DSI0_C_N 169
I SD_DAT4  NB SD signals are anly available SD_DATL >721 HpMI0_TX2_N psio_c_p HZlx Q 1P6
SD_DAT7 on modules without eMMC ~ SD_DAT2 GND <24 6N GND I3 6N 2] ALY
SD_DAT6 GND 76 Hpmio_Tx1_P DSI1_DO_N 75
GND SD_VDD_Override e % HDMIO_TX1_N DSI1_DO_P %x
Reserved SD_PWR_ON A GND GND GND GND
) GPIO_VREF (1.8v,/3.3v_Input) +5v_(Input) [ 4821 ypmio_Txo_P psi1_p1_N 8Ly
SCLO +5v_(Input) [Z - B I L8541 HpMIo_TXO_N psi1_p1_p 835
SDAO +5v_(Input) B 220F 25 220F 25V 220F 25V GND 2881 6np GNDH85 16N
+3.3v_(Output) 600mA Max +5v_(Input) 4881 pmio_cLk_p psi1_c_N 87
+3.3v_(Output) +5v_(Input) 901 HDMI0_CLK_N psit_c_p 8%
| +1.8v_(Output) 600mA Max +5v_(Input) & GND <192 GNp GND 2L anp WAILRA S
0 4 1.8v_(Output) WiFi_nDisable B 52241 psi1_p3_N DSI1_D2_N 293 UART-TX 2 L |4
RUNSHC 2 RUN_PG BT_nDisable 2 SRD 52261 ps11_p3_p DSI1_p2_p 195 UART debug
524 AnalogIPO nRPIBOOT 23 ERRIECOY GND L1281 6np GNDHLIZ 1 6N
528 AnalogIP1 nPI_LED_PWR (23 %299 ipmio_scL HDMI0_SDA 199
GND 28 6ND camera_GPI0 P S
O exTRST Global_EN 12]
+3V3
Notes 1
12cspA2 [ |
q A a q 12€.sCL 3 | 12C expansion
USB_OTG_ID tied to GND: CM4 USB2 runs as host (boot from USB stick). Set otg_mode=1 in config.txt. L P
GLOBAL_EN is held low by Buck A power—good until +5V is in regulation (CM4 internal 100k pull—up).
Restart after a software halt needs GLOBAL_EN low for > 1 ms: power—cycle, or short TP6 to GND.
SW2 (RUN_PG via 220R) resets a running CPU. SW1 forces rpiboot (EEPROM recovery over USB). 6ND
C30-C33: 4x 22 uF at the +5V pins 77-87. +3.3v_(Output) pin 86 is drawn passive (pin 84 drives +3V3).

Hi
CM4 M2.5
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ESD arrays on the PHY side MagJack, centre tap and LEDs
u10
TPD4EUSB30
NC NC R20 +3V3
*0 A% | 3K ! LEDG A 330
131 CETHo_P Y21+ D2+ | ETHL P > [3]
~
D1- D2- 11
131 CETHON ETHLN ) [3] [3] LEDG_A R e
A% | 2% 3] LEDG_K [LZCETH_LED_ACT > [3] 350
NgC = N6C 3 LEDY_A L4 LEDY_A %:IJ
S [3] LEDY_K [t
[3]
~ [3] SHIELD
GND 3] sHIELDEH
gricr B
Lo
Imo-ﬁ 50v GND
u11
TPD4EUSB30 GND
NC NC
10 7
% | 3%
131 CeThz_p i+ D2+ | ETH3 P > [3]
~
131 CETH2_N Y21= D2= ETHZ N (3]
A% | 3%
NC NC
9 [ 6
ZM
O
<
GND
Notes

U10/U11 (TPD4EUSB30) are flow—through: each pair runs straight across a pad pair (1-10, 2-9, 4-7, 5-6).
The pins named NC therefore carry the pair on purpose (wired to their partner pins). Place them behind the jack.
Chip—side centre taps %Pi) to GND via 100 nF, as on the CM4I0 board (C1 on its MagJack).

Bob Smith termination (4x 75R + 1 nF 2 kV) is inside the HR911130A; P10 is its chassis end, tied to GND.
LEDs: anodes via 330R to +3V3, cathodes to the CM4 nLED outputs (active low), as on CM4IO.
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LoRa module 1: TX (70 cm, to duplexer TX port) LoRa module 2: RX (70 cm, from duplexer RX port)
+5V_RF +5V_RF
IC50 IC51 IC52 IC55 IC56 IC57
T22UF 25V T22uF 25V TiOOnF 50V T22UF 25V T22uF 25V TiOOnF 50V
L L
GND us GND 3
32021F33-2G4 32021F33-2G4 R33
¢ < 9
CE CE MA edge (70 cm)
RESE A RESE AWF-2G4
NSS NSS <L <L
GND
SCK SCK
MOSI MOS! GND GND
MISO MISO
BU fEeeaa BU aocacaao
| ZZZzZZ | ZZZzZZZ
[CRURURURURU] [CRURURURURURU]
NEEERE NEEEREE
GND GND
R34 R35
RF1_2?4 :IOR RF1_UFL L75) s er_z?t. :IOR RF2_UFL L% 1o
€66 C67 o uFL (2.4 GH2) C68 €69  J u-FL (2.4 GHz)
DNP DNP DNP DNP
GND GND
GND GND GND GND
Notes
RFn_OFF high —> CE low —> module LDO off (CE has an internal pull—up: module on by default).
Keep NSS/RESET low while a module is off (datasheet: avoids leakage).
Pi pads: series OR fitted, shunts C53/C54/C58/C59 (70 cm) and C66 C69 (2.4 GHz) DNP, for matching or filtering later.
J7/J9 edge SMAs are hand-fitted (they straddle the board edge); J8/J10 u.FL are placed by JLC. US5/U6 are hand—soldered.
TX and RX modules sit in separate shielded compartments of the lid; RF traces are 50 ohm grounded CPWG with via fences.
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USB—A host port (boot stick) microSD (CM4 Lite only)
I R43 I RLk I R45 I RL6 I R47
47k 47k 47k 47k 47k
= 2 = & el 112
S E“ 5(‘ 5(‘ 5(‘ 5(‘ TF-01A microSD
& a a a a
:L—iouF 25v M = = - - [3]; pAT2 [
Ty e - - - - 3 DAT3/CD | mm
+5V SY6280AAC Tpg? RL2 SY6280AAC [3] & CMD =
/I\ 51N out 1 VBUS_USB VBUS_USB 1 VBUS (] GND 10k 51N out 1 SD_VDD 4 VDD -
L L efey P L ce2 ) e 4 L cou L ces CLK -
C60
10uF 25v ISET-USB 31 isET GND 2 :l7—100uF 16V=—100F 25V (3] USB_DP 3Lo+® 7|1 3 oND |2 10uF 25Y == 100nF 50V Vs -
R40 RS ISD lzo_o T USB-A (boot stick) R41 DATO -
6.8k = Zz = 15k
GND GND GND GND L R®@ GND GND GND BE3El —
) <+ 1] 9
GND us 1 _J'ii 6 GND SHIELD \—J7
USBLC6-25C6 EIE IS GND
% 3 GND
o
(YND SD power switch defaults on (R42 pull—up), as the CM4 datasheet asks when booting from SD.
ST R43—RL47: 47k card pull—ups (CMD, DATO-3) to the switched SD_VDD. CLK has nane.
llim = 6800 / Rset: 6.8k —> 1.0 A (USB), 15k —> 0.45 A (SD).
UB USBLC6-2S5C6: both 1/0 pin pairs (1/6 = D+, 3/4 = D-) sit on the data lines: layout is flow—through.
Micro RRU main board
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