|/O Connector

LEDs

Qwiic 12C
(for OLED)

TP25 TP26
O 3.3V

c53
D11 4
veClo 10uR 3.3V CBI_LED_3mm_YGR [EsPaz/scL £l
10V R12 470 P16 — | ESP21/SDA 5 SDA 17
29, ESP32/LED_ERROR ) ——: S VW7 — @ 5Dk —ITv Qwiic_Vertical
2 5 SDA2_10 | ESP33/LED_LOCK EETAAS) S0 - kono G
Sle5—scao] | JP1s o | LE2SAM—@ 3 | 3.3V 3.3V
@ MEventB_| T <~ GND
gm g : MCT52.1] : 12 GOND I
t|@ MRTS2_0 | Close jumper to C54 c60
JlefE— Mz o] use CTs for vecio : w30 470 ‘jg;—;‘lﬂ’“ﬂ"" : 2.20F 0.4uF 3.3V
Slopg—CRxaI]  pover output | LED_RTK > A — @555 1Dk |
Jlere | Ri2, V70 $%p21 [ K% |
Adm DC_IN-] | LED_LOG - | ND ND
slel DC_IN+ | I R I
GND RY4 R6
~
oD I I 2.2k 2.2k
| | ESP21/SDA ESP22/SCL
| |
| |
| |
- -
|

ESP32-WROVER

3.3V
UL
ESP32—-WRQVER-IE-N16R8
= TXDO/101 55 ESP1/CH340—RX ]
> RXD0/103 ESP3/CH340-TX |
- 125
10A0 ESPO/BOOT
L.0uF 43 lom2fd
85 0%k
o I0A12F—=>
GND _i0a15(22
10A4 28 ESP4 /MTXE
3.3V 10A13F
10A14 ESP14/MRX1
R7
b2 e B
[ESP35/DeviceSense
ESP35/DeviceSense 1021
Device Sense pg 1022
identifies P 102
oscillator 1 023
type / model 10A25
< 10A26
GND 10A27
10A32
10A33
A3
3.3V 3.3V :A3g
1A36
1A39

[=Ne]

N}

5

g
L{eno

(2}
=z
o

ESP32-WROVER-IE-N16R8 (u.FL antenna)

Use boot control pins with caution: 0, 2, 5, 12, 15
100: Pull-up at boot. Can be used a stat LED.
102: Pull-down at boot. Boot mode.

105: Pull-up at boot. SDIO timing.

1012: Pull—down at boot. LDO voltage.

1015: Pull—up. TXO debug active.
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DC Power In Power Over Ethernet
Provides 5V _2A
JP2 b8 for optional TCXO L3 JPL L&
SK34A 47uH  VIN_DC 4.7uH  VIN_POE
Measure U6 TP45 Measure u7
3A 4OV s 6 14A 5 s 1.4A
DC_IN+ =5 55| VIN* VOUT+ 2 O TP2 VIN+ VOUT+ - ~n O TP3
+ g SICTRL a TRIM 2o €32 €33 C34 ; m ADJe 4| C36 €37 c38
sov VIN- vouT- 1 100uF 10uF 10uF VIN- vouT- j7 100uF P7 10uF 10uF
20% RECISE-24055Z N7 o ov ov Measure AgO905M e b5 ov ov
= Input Voltage (VDC): 9-36 g JP5  Input Voltage (VDC): 36-57 g R36
Measure Output Voltage (VDC): 5 GND GND GND Output Voltage (VDC): 5 GND 49.9 GND GND
JP3 Output Current (mA): 3000 Output Current (mA): 1800 0.5W
Minimum Load (mA): 200
GND
Power Mux Main 3.3V Peripheral 3.3V
JP6 F1 5V
V",'FB 38002 1oy Measure 6V/2 0A/4.0A
u11 us
® | P7361C 33v 33V 3V | AP7361C 333 S3P |
VUSB2 DS BAT6OA oo, | 8 VOUT{ I e ' Svin vour}: '
3 223/ €20 2N c22 Z{EN o c21 Otp7
% o
VINDC D BAT6OA i&uF i 1.0uF P6 12;5 R 1.0uF
3A 0.28V 10V
| GND
GN GND GND GND GND
VIN_POE D10 BAT60A GND GND
/t 3A 0.28V 10V |
|
|
|
|
PR JR— J— 1
Sheet: /Power/
File: Power.kicad_sch
Title: Power
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Mosaic USB ESP32 USB
D2 03
, DT1042-0450 . DT1042-0450
~H IS 1 6
)2 Rr—en| VRP 1 B SET “vuse2
=l =l ] ]
USB_C_Receptacle ;] $ 2 IS 5 OTP8 USB_C_Receptacle ~ VUSB2 2| [ Vs OTP9
I I U
VBUSH BUS 17l i 8US $ NI NI
] ] 1zl 1zl
GND 3| Py |4 VBUSH £l 1<
GND 3| it |4
D+ :g MOSAIC_DP Dl 46 E<F5v]
D MOSAIC_DM D—c-AZ ESP_DM |
RFCMF1220100M4T
3 e Qg S coig-BS
= [=} —
. =z A ¥ o g8
i R10 R9 o 2
” E 51k 51k Provides 5V 2A  VUSB = R14 R15 Provides 5V 2A  VUSB2
S - B for optional TCXQO j\ « z 5.1k 5.1k for optional TCXQ
JO TP49 TP46 JO P50 TP47 o—/]
JP8
GND CNDGND GND JP9 GND GNDGND GND
OND GND
USB Track Impedance: Differential Pair I
https://saturnpcb.com/saturn—pcb—toolkit/ |
Prepreg thickness: 8.3 mil (JLC7628). Er = 4.6
10.5 mil track with 9.5 mil gap (20 mil center to center) = 90 Ohms I
—— —— 1
ESP32 USB to Serial Buttons
3.3V
JP10 JP11
TP34
|9 T Tpge P37 O ESP_RST ESP_RST ESP0/BOOT
[ X% 2
>9 XD ESP3/CH340-TX | o o
3.3V 3.3V 9| > 3 — Q1B SWi SW2
I I Rz 7 rxo (L ESP1/CH340-RX| [ CH340-DTR )— MBT3904DW1 —I PTH_RA_h7.5mm —I PTH_RA_h7.5mm
5 =9
ESP_DP UD+ TT5 |20
Ch C5 £SP._DM 6 UD— m@e TP35
2.2uF 0.1uF RAL oo oo
DCD 1—% Q1A R13k7
o o . DR 12 CH340-DTR MBT3904DW1
= RTS CH340—RTS. LOG_BTN
- ESP0/BOQT
u3 ©sw3
CH340C PTH_RA_h7.5mm
GND
GND
Sheet: /USB/
File: USB.kicad_sch
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mosaic Tri—band GNSS GNSS Antenna
3.3V_P
u2
3.3VP mosaic—T
« R11 AL 12
0.1uf VDD_3V3 MODULE_RDY}L2<ESP36,/MRDY
10k B8\ pp_pAT =
= ALY RESET COM1_RX Bi ESPL4/MRXL] [ESP14/MRXL>—O TP12 SMAEdge hm
Aca COM1_TX T< ESP13/MTX1 | [ESP13/MTX1 »>—O TP13
GND cq 5.3y p [MOSAICREIN vz_‘)\NT_i COM1_RTS ESP27/MRTS1|  [ESP27/MRTSL »—O TP14 U o1
4700hm Wom?z COM1_CTS ESP26/MCTS1|  [ESP26/MCTS1 )—0O TP15 K Pespo402
OMHz — Xb COM2_RX GND
ABl\ ysp COM2_TX 1/0 Screw Terminals GD
MOSAIC_DP ﬁg USB_D+ COM2_RTS (via level-shifters)
sy p MOSAIC_DM USB_D- COM2_CTS
MHz A eryeR_cLk COM3_RX
c29 ETHER_MDIO COM3_TX .
prg ETHER_MDC COM3_RTS
ETHER_RXD1 COM3_CTS
ETHER_RXDO Microstrip Calculation:
ETHER:RXER COM4_RX Copper Thickness (10z): 1.4mil/0.035mm
GND 2 ETHER_TXD1 COM4_TX Board thickness: 1.6mm
3.3V_P 3.3V_P ETHER:TXDO SD_CLK g:?lzcstric thickness (layer 1 to 2): 0.2mm
ETHER_TXEN SD_CMD A
= Polygon Isolation: 6mil/0.1524mm
ETHER_CRSDV SD_DATA
:|_ c16 i c17 2| freR RET - SD_DATA RF Trace Width: 13mil/0.33mm
2.2uF 0.1uF LOG_BTN K3 [0G_BTN https://chemandy.com/calculators/coplanar—waveguide—with—ground—calculator.htm
Ag RTC_XTALI 106_LED B2 LED_LOG }_ ______
A A <E A2 RTC_XTALO o
e o8 GND PPS MPPS_1V8
-8V -8v REF_IN TOWAZ AC17REF_IN fSMA Connegtors .
ASLReF_ouT EVENTA' Cs MEventh 1vg | J (i@ level-shifters) 10MHz Oscillator
73 - 2.8V w2l EVENTB MEventB_1V8 | | /0 Screw Terminal
2.2uF 0.1uF TP41 W2 2VB_IN m (via level-shifter) S30p
: : 1.8v O—T— 2V8_0UT GPIO_1A%—0 TP20 .
P22 Ac GPI0_2[S—0 TP21 -
21v8_ouT GP_LED! LED_PVT 3.3V_P
GND GND AC M P28 TP27 U13 o )
SYNC GP_LED2 LED_RTK TP33 Open jumper U
1.8V 1.8v RS 10k Q Li o 8 O td isolate 10MHz
A% Norr PMIC_ON_REQPLE [EsPis/s0A2 19cpp s Ut
2 CLK 10MHz
[EsP19/scL2 ScL
cie 19 AY GND Sl S
2.2uF 0.1uF 5 SiT5358A1-FS0331T—10.000000
GND GND N -
GND GND
o o ] GND
3.3V_P
3.3V_P 3.3V_P
microSD i i
cu7 cu8
. R31 R32 10uF 0.1uF
. 3.3V_P 3.3V_P 2.2k 2.2
Sy p ESP18/SDA2 ESP19,/5CL2 o o
R29 §R23 R27N 1% c28 €30
10k 10k 10k | ipes 0.4uF 10uF
i DAT3/CD
o2 pAT2
e% vy GND  GND
[SD_DATA £{0aTo/5D0 3.3V_p
[sD_CLK 3 CLK/SCK
[sp_cmp CMD/SDI
. 9120 DET €31
RN SHIELD 2.2uF -
DF5A5.6LFU 6yss Sheet: /GNSS/
File: GNSS.kicad_sch
micraSD <
< GND GND Title: GNSS
GND Size: USLetter | Date: Rev:
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Ethernet
3.3v_p
L2 U4
4700hm R33
vooa J oo 33y p KSZBOLINL/I e
o P23 O FARRR 17vbpI0_3.3 MDIO 11
oo VDDA_3.3 MDC 1;
15 53y - VDDP_1.8  RXD3/PHYADO |15
MagJack_PoE -P c1n o o RXD2/PHYAD1 1—‘5% _
B Y+ JP12  R17 1k 0.1uF 2.20F L RXDL/PHYAD2[, -~ ETH_RXDA |
RXDO/DUPLEX ETH_RXDO
W= GND - R20 R19 Rau RXDV,/CONFIG2 (L8 CETH_RXDV]
GRN+ JP13  RIB 1k VDDA 49.9 49.9 19 =
GRN- (-t i VWA—NK] ) e RXER/RI>S(S 20 (Fr R
. . [2 @] -
S TCT s
INTRP 2L
2 - - —
s RRDC‘; RD+ TX_EN 513. ETH_TXEN
i RX~— TXDO ETH_TXDO
“ 5= RD- TXD1 (25— ETH_TXD1
e GND 1 0| | < R35 TXD2 28 =
SHLD = 0 R21 R22 4.7 b7
P+ 0.1uF N | AN 49.9 49.9 CRS/CONFIG1 TXD3 2—9
7o o = = - : COL/CONFIGO *C 2%
~ [SPEED LED1/SPEED .
GND - TINK > LEDO/NWAYEN xo48o
PSZS ZSZ§| €12 x-2-50MHz (ETH CIK
N 0-4uF L16ND REXT[LO
GNDZISO €9 GND j N
inf
. et R
10% DTL042-0450 VDDA VDDA 33V.P 3.3V.P P
czsi 1 c27 czsi 1 €25 GND
o,1uFI I 10uF 0.1uF I 10uF
GND  GND GND  GND
Ethernet Track Impedance: Differential Pair S.hEQEt: /Etherngt/
https://saturnpcb.com/satu(rn—pcb—)toolkit/l' File: Ethernet.kicad_sch
Prepreg thickness: 8.3 mil (JLC7628). Er = 4.6 e, R
9.0 mil track with 11.0 mil gap (20 mil center to center) = 100 Ohms Title: Ethernet
Each pair should match in length to better than 0.5mm Size: USlLetter | Date: Rev:
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3.3V.P
veeio SDA2 SCLZ2
veeio veeio
U8 < oo/l\ H
Ll masaic COM2
S 9
N . 3.3v_P R53
MTX2 1A —E{@—is MTX2_0 AN 200k
3.3y.P 3P 1/0 Screw Terminals RSk R55 A
’\ " 3 6
2A —[{@—23 MRTS2_0 D13 56 o 2.2k 2.2k
C39 Cc40 33VP 5 o DF5A5.6LFU 2.2uF -~
2.20F 0.40F IR (eren] -
A< B DR - GND 174chzmsoc lIMRXLI < X6 T TR
ST T MTX2_0 <H [6ND ESP19/5CL2 scit scrz Fe—{sciz0] )
GND GND A => B : DIR = VCCA oND [MRTS2.0 330.P ESP18/SDA2 4 SDAL  SDA2 5 SDA2.10 1/0 Screw Terminals
veelo veelo 3.3V_P 5
veeio veeio . o B
|
RA41, 100K 0.1uF u1s
cut ch2 U9 o ooT VWA J7 PCA9306
2.20F 0.14F 1 A
o
g 8 R16 VY V100K o
2 7
ND ND 1A —E{@— 1
¢ ¢ MRX2 E MRX2.1| 1/0 Screw Terminals EventB In
3Hon 2 -28[°
2 2
A 8 MCTS21 | 1.8V 1.8V 1.8V DFSAD; ZLFU
Slor 2 veelo 5 B
GND O [spaz_i0 K
A<=B:DIR = GND | 74LVC2T45DC g“;:”, g“iltn, Ui @ (VEvens i | A
A=>B:DIR = VCCA ' ' S 8 [ScL210 >—HK
GND g 9 -
VCCID2.8V 1.8V
I I 1/0 Screw Terminal
-~ —
s $RPCPS - ok
2Ul W1yl
A<=B: < 7uLve2Tu5DC
1.8V 1.8V ULH| o A =>B:DIR = VCCA &0
< = GND GND 3 GND
o
S ¢ SMA_Edge GND GND
&2 [MEvenatvey—2 1A—d@—13 2 —2%) EventA In
QZA—@—ZB 6 R43 l D15 For 2.8V input: .
100k PESD0402 Qpen jumper J VCCIO voltage selection
GND GND 5[, a Close jumper K C
3 6D SN0 o 18V input: sV 330p veeio
GND =+ R47 Qpen jumper J VvCCIo
A <= B : DIR = GND THLVC2T45DC 49.9 Close jumper L
A => B :DIR = VCCA GND For 50 Ghm input: TP4B
Close jumper Provides VCCIO
vcclo2.8v 1.8v at TCXO breakouts
$- T = T = 2:2uF 0-1uF DPDT_suae_gxg_szlsmm
1.8V 1.8V U164
1 E1 GND GND
8 (9]
o MPPS_1V8 >-9—2 1A—[{@—13 AEdge Lo
: PPS Out Level—Shifting
31oa —[{@—23 6
R48 49.9| H.1 For 2.8V output:
GND GND 1}8ﬂ'_5 DIR 2 O(Spen jyorrlujpﬁ': M b
— . GNp  Close jumper N Sheet: /Level_Shifting/
oo _ 74LVC2T45DC For 50 Ohm output: For 1.8V output: File: Level_Shifting.kicad_sch
A <=B:DIR = GND Open Jumper £ Bpen jumindt - o
A=>8:DIR = VCCA N Close jumper H Close jumper P Title: Level Shifting
Size: USLetter | Date: Rev:
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10MHz In
Input impedance: 50Q
Detection level: —14dBm
Max supported level: +12dBm
28 2
1.8V 1.8V
R57
1.8V )
c72 c69
2.20F 0.1uF 28V
g D16
& c75 c76 R58
a
6D GND 10MHz ( L.0nF  1.0nF ooy Rss Q|LMVT2ASME =y, 10MHz to
5 5 from SMA 05 1k
. g | 0.5up
BAS16)
i o i €70 i 0 100v
I 2.24F I 0.14F : 0.5pA
N
GN
GND
s s GND GND
10MHz 1.8V for mosaic—T
1.8V 3.3V.P
1.8V
52 Remove harmonics 10MHz In / Out
Uldd]| o close to source
o 10MH 5 38 R30 10MHz & TOMHZ_IN_1.8V Lo
z z to
from TCXO g 9 33 mosaic—T No-2(REFIN 10MHz to
2 7 3 = mosaic—T
GND 10MHz 1A —[{@—13 10MHz_1.8V 10MHz_1.8V o ! J8
1
1.8V 3 2A_E[$_ZBQS cs5 MR D0, MATeE 1 OMHzZ
33pF o o>—<LOMHz N OUT 10MHz_IN_OUT o
33VP 5. o ToMHZ_OUT >—20 In / Out
ce8 GND /]\_'_ S SWs 017
0.14F < Javeoruspe  OND DPDT_Slide_SMD_7.2x3.5mm PESD0402 /N
A <= B : DIR = GND GND
A =>B:DIR = VCCA Y
GND CND GND
10MHz Qut
VCCI02.8V 1.8V
3‘3Vj“-—g q-gI‘., m cs51
mTWT'- I 2.20F I 0.1uF
3.3v.P 3.3v.P U15-< ol Al GND GND
10MHz S S
from TCXO > > X . 10MHz
o To> 1 2os 517 &4
. . . . 10MHz_0UT
2A —[‘@—23
R4Q 49.9| D1 [
GND GND 33VP 5l 2 For 2.8V output: Level—Shiftin g 10MHz
S Open jumper R
/L,_ = c.1 Close jumper S
7
A <= B : DIR = GND i aLve2rhspe For 50 Ohm output:  For 1.8V output: —
A=>B:DIR =VCCA O Open jumper A Open jumper R Sheet: /Level_Shifting_10MHz/
Close jumper D Close jumper T File: Level_Shifting_10MHz.kicad_sch
Title: Level Shifting 10MHz
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