‘ 2 3 4 5 7 8
NEUTIS CONNECTORS
3 X11
UART2(])——UARTZ TX 1 | PACUART2 TX PAL3/SPIL_CSIUART3 TX |2 SPIL CS @®spit <L | ResERVED RESERVED |2
UART2(D)——UARTZ RX 3 | PALUART2 RX PAL4/SPI1_CLK/UART3 RX 2 SPIL CLK ___ (Fyspin <3| RESERVED GND 2
UART2()——LART2 RTS 5 { PA2 UART2RTS  PAIS/SPIL_MOSI/UART3 RTS |8 SPILMOSL_(fyqp) 52| RESERVED pE0 (-8 CSLCLKP __(ycsi
UART2()——UART2 CTS 7 { PAJ/UART2_CTS  PAI6/SPIL_MISO/UART3 CTS |- SPILMOISO__fyqp); <L | RESERVED pEL |8 CSLCLKN (e
UARTO()——CPLUTX 9| PA4/UARTO_TX pag |2 SIMOPWEN _(Fygvp <2 | RESERVED pe2 |12 CSLHSYNC __(fycs)
UARTO(D——CBLURX L] pAS/UARTO_RX/PWMO pa7 |2 SIMO CLK___(fysimo >&L | ReSERVED PE3 |2 CS| VSYNC _(fycs
spio(R)—SEI0 MOSI 131 pcorspio_Mos pAg (14 SIMO DAT_(ysimo >3 { RESERVED PE4 (14 £SL00 ®csi
spio(D——SPI0MOISO 15 1 pci/spio_MISO pAg (16 SIMORST_(simo >45 1 RESERVED Pes |10 Csi bt ®csi
spio(—SPI0.CLK 17 1 pcasspio_CLK pat0 18 SIMO DET_{Ysimo >4 | ReSERVED Pes |28 Csi b2 ®csl
spio(D—=LI0.CS 19 1 pcasspio_cs LINEOUT L -2 LINEQUT Ly aupio »42 ReserveD pE7 (22 51D ®csl
&L | RESERVED LINEOUT R |22 LINEOUT R_ 7y aupio >ZL | RESERVED Pes |22 CS1 D4 ®csl
22 RESERVED usg2_p |-24—USBZ P ®uss2 >3 | RESERVED PE9 2 L3108 ®csi
>&5 | ResERVED usea N |2 USBZN ®uss2 >&5 1 RESERVED PE10 20 €51 D6 ®csi
>2L | RESERVED usiN [ USBIN = (e 2| RESERVED Pen 28 oL D7 ®csl
USELOTG@MLH-ZQ USB_OTG_N usBp [0 USBLP = ®ussL 522 | RESERVED PE12/12C2_SCK -2 CSIRSER ®csi
UsB_oTa()—USBOTG P = 31 | ;5 o6 p pa17 |32 OWA OUT >&L{ RESERVED PE13/12C2_SDA |32 CSESEA ®csi
use oTe(D)—B 38 1 pg PAL8/12C1_SCK/PCMO_SYNC (24 TWIL SCK___Hpemo (@D 12c1 >&2{ RESERVED PEL4 34 PELd ®csi
USB_OTG OSBERWRIE 35 | pLo PA19/12C1_SDA/PCMO_CLK |32 TWILESDAY pcMo (D 12ct 35 | RESERVED pEL5 38 B35 ®csl
EWREKEY 37 | pLis PA20/PCMo_DoUT 28— PCMO DOUT__(7ypcpvp 5871 RESERVED GND 38—
EELL 39 1 pL11/S_CIR_RX PA21/PCMO_DIN -2 ECMO DIN_(ypcmo 39 1 GND HDMI_SDA |42 HDMISDA_(7y Hipwmi
210 4L pL1o/s_ pwM PALL/I12C0_SCK 42 TWI0 SCK___(H)12co V20U 41 1v out HDMI_SCL |22 HOMISCL__fyppmi
28 1 Sys POWER EN PA12/12C0_SDA 24 TWI0 SDA__ Y 12c0 3 1 enp HDMI_HPD |24 HDMLHPD (7 i
—UBOOT 45 f oot vDD_cPUFB 46— icpu B usBa(D——LSB2 P == 45 | use3 p HDMI_CEC |48 HDMICEC 7y Hpwmi
NI A7 1 N VDD_RTC_IN 48— jvbp_RTC UsB3(D——LE3 N == 471 UsB3.N HDMI_TXC_N 2 = HDMI TXC N (DHDMI_DIF
s_12c(——2TWISDA 49 | pL1s 12c_SDA ava N 2 13V3_IN 49 1 enD HDMI_TXC_P 22 X>= HOMITXC P (DHDMI_DIF
s_l2c(——STWLSCK 51 | pLoss_l2C_SCK 3va N |24 epHY (D)—EEHY_LED SPD 51 | EpHY_LED_SPD HDMI_TX0_N 22 2= HDMITXON (5 ipmi piF
S_UART(D——SUART TX 53 | plo/s UART TX 3va N |24 EPHY_DIR()—EEHY RX N == 53 | EpHY RX_N HDMI_TX0 P 24 = HDMI TX0 P (DHDMI_DIF
S_UART()——SUART RX 33 | pL3/S_UART RX ava N [ EPHY_DIF()—EPHY RX PO 95 EPHY_RX P HDMI_TX1_N |28 2= HDMITXI N (yomi_piF
»&L | RESERVED 3V3_IN 28— EPHY_DIF(Q) EPHY TX N _=C= ST 1 EPHY_TX_N HDMI_TX1_P |28 == HOMI TX1 P (DHDMI_DIF
>89 | RESERVED 3va_in [0 EPHY_DIF()—EPHY TX P O= 59 1 EPHYTX_P HDMI_TX2 N [-52 = HOMITX2 N5y ipwi_piF
61 | GND VDDIO 62:—WDDJO EPHY (D)—EEHY LED LINK 61 | EpHY LED_LINK HDMI_TX2 P |82 = HDMITX2 P (5w piF
3 1 GnD vopio &4 EpPHY ()—EEHY RTX 63 1 EPHY_RTX GND [
+—551 eno CORE_POWER_IN - —¢—{CORE _IN 4—55 1 oD LNeN_L (58 LINEN L aupio
57 1 GND CORE_POWER_IN |-28— splo(H—3RC0 20 7 | pr1/SDCO_DO LINEIN_R [-88 LINEIN Ry aupio
69 1 GnD CORE_POWER_IN |2 splo(H—-Rc.bL 9 | pro/spco_b1 MICINL_P 2 = MICINLP (yaupio
11 GND CORE_POWER_IN |2 spio()—SRE0CLK 71 | pr2/SDCO_CLK MICINL N 2 <= MICINLN ®AupIO
8 1 GND CORE_POWER_IN |4 splo(H—-3RCLCMD 73 | pF3/SDCO_CMD mBIAS 4 MBIAS ®Aupio
51 6ND CORE_POWER_IN [-& splo(D—SR0 b2 5 PFs/sDCO_D2 MiciNg_p |8 = MICINZN 3y aupio
7 { GND CORE_POWER_IN [—2 splo(H—SDC. D3 77 1 PFa/SDCO_D3 MICIN2_P (& = MICINZP (Hyaupio
GND-||| 1 GND CORE_POWER_IN |22 splo(D—=LEe 79 | pre/SDCO_DET enD &2
Neutis_N5_connector_1 i Neutis_N5_connector_2 i
DF40HC(4.0)-80DS-0.4V/(51) o DF40HC(4.0)-80DS-0.4V/(51) =
DNI DNI
ANT2 ANTL
16 X17
A o A L Use antenna connector for Neutis N5 without an internal Wi-Fi antenna
— 1w — ™
CONUFL001-SMD 5.1814832-1
9774040243R 9774040243R oD o Tite Neutis N5 developer board
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6 7 8
CORE POWER SUPPLY
TP1
Ic3 ? PS5 O
L5 DFE252010P-1ROM=P2 R38
5V_IN} 21 viN sw -2 22 o |CORE_IN
- 5 c43 3 ' N 3v3_IN} {VDD_RTC
ey ' 22 UF XTR 6,3V 22 UF XTR 6,3V e
RST PWR 8 = =
cg  E——— EN 5 &
22 UF X7R 6,3V o [ R15
. 10k 1% Ohm DC INPUT
— Llps ca1
—— 91 pF NP0 10V
4| pGND AGND -2 \Igsl
1 CORE POWER SUPPLY: T<owi
= MP2143DJ-LF-Z = Voltage level is set by PWR_KEY
GND GND [ | Re3 R25 vie
PWR_KEY = High or Float --> Core voltage = 1,3V
N R27 30k 19 0nm L l12k1s6 onm - ZUREV= L > Core voltage = 1,1V - o
" 10k 19% Ohm - 141 v
PWR KEY VT3 SI13493BDV-T1-E3
DMG1012T-7
= = R49
GND GND 100 5% Ohm &l
_L_47uFx7R 10V
Connect R25 and VT3 source directly to pin 6 of IC3 (same as feedback in MP2143 datasheet)
GND GND
3.3V and VDDIO POWER TP4
VD1 L8
Kz DFE252010P-1ROM=P2 ? 5V_IN} BMEC2010AEB 115 l'>_|r YV {5v_HDMI
5V_IN] 1 vint snsy L2 — = 13V3_IN BLM18PG221SN1D
. sh1s 1381 8] T
5 S 8 - g 8 0.1 UF X7R 10V
2 < g X 5] —
GND| PGND1 s z x © 3 =
| WUAERAY 3 g sl & lé El: %l GND
swi S|E3| & GND ©  “GND GND
5v_|N|T6 VIN2 FB1 (8 [1+a_oND
co R11 71,5k 1% Ohm T3
R12
GND | 5| PGND2 DFE252010P-1R0M=P2 RST PWR 5V
4,7 uF X5R 10V 10 L3 " -
SNS2 S {VDD_IO 1UF X7R 10V I 1M 5% Ohm
14 ss1 = 3 5 1
PO ; g o 14 C16
5V_IN AVINL v 2B 2 22 UF X7R 6,3V =
cu I c12 18 | ent o B 2 loal o =8 = ChE
T T ® 8 @ GND S GND
AﬁGND-Ill 19 | AGNDL FB2 Lk |||-AiGND
470 pF NP0 10V 4,7 uF X5R 10V R28 71,5k 1% Ohm
- 15 *R12 and C19 set 1 second delay for power reset
sS2 PGL > -
7 12 * Reset delay must be at least 0.5 second for correct functioning
5V_IN} AVIN2 PG2 =
c13 _1_ c14 _L s
AﬁGND-||| I I 8 | AGND2 TERM L“p GND
470 pF NP0 10V 4,7 uF X5R 10V
RST PWR MIC23159YML-T5
R29
A_GND-Ill—:l—“I-GND
0 Ohm
R39
AﬁGND-Ill—:’—“I-GND
00hm
* Place DC/DC:s as close as possible to Neutis N5 connector
* A_GND must be connected to GND plane in one point
- .
Power on sequence must be taken into account (refer to docs) e Neutis N5 developer board
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VDD _I0
USB OTG SWITCH R37
100k 1% Ohm
ic5
5V_EXT} 5 vin VouT {5V_USB_OTG
USB_PWR_E} : 41 En FAULT 2 {FLAUT
2 5
LM GND 1 caa
£ £ 7 T
5 £ TPAD 10 UF X7R 10V
° [e]
S °
! B
= 3 S MIC2039EYMT-T5 N S
10 UF X7R 10V - o GND  GND
o o
o 3
o o
N i i R34 sets 500mA current limit for USB OTG
5V IN VDD _I0
R33 USB CURRENT LIMIT R36
10k 1% Ohm 100k 1% Ohm
ic13
5V_IN} 54N out L . ‘ {5v_UsB
USB_HOST_PWR} 41 En
5 GND FAULT 2
== c30 2 a c36 car
0.1 uF X7R 10V TPAD ILIM 2uF X7R 10V/| 2uF X7R 10V
TPS25200DRVR
GND GND 50k 1% Ohm  GNp GND

R35 sets 2000mA current limit for all three USB hosts

Tite Neutis N5 developer board
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USB-Console V3N
£
x14 5
oD 12 |||.GND USB_OTG 5| |ra
<
o | g L
s L2 USB_CONSOLE P 5V_USB_0TG =
- USB OTG N == 2] p
o L2 USB_CONSOLE N
USB OTG P == 31 by
1 Isv_EXT
B Y USB_ID | alp
| S|
DX4R2051JAR1800 10 1% Ohm 5 | enp
GND DX4R2051JAR1800
VD2
USB/UART UARTO-Jumpers
ol o . L
GND
ic1
. R10 X1
USB_CONSOLE N 505 srsT | [}—voocp NET
.
USB_CONSOLE P 4 D+ RXD 25 10k 1% Ohm _TXD CP. CPU UTX 1 TX
2 RXD CP CPU_URX
c7 o 2 RX S | RCLAMPOS03F.TCT
GND-I||—| VDD CP 6 | \pp — 3 GND
B {5V_USB_OTG
0.1UF X7R 10V G DS1021-1*3 S 6
5V_IN 8 | veus RTs 24 a0
7 27
REGIN DSR - NET
SB-1 =
cs oTR 28 XD CP 1 RX V) Bottom
0.1UF X7R 10V ]
N | 3 1 6N RI 2 RXBECR 2 TX L fvee
o~
pcp H- —— 3 GND USBL N 2|5,
22 usBL p_=C= 3
e R4S DS1021-1*3 5 6 [
2 {ne #SUSPEND 1L [1renD 41 GND
20 | ¢ SUSPEND L1210k 1% Ohm USB.2
29 | e NC/vPP 18 B Top
A fne Ne 10 = 5 f vee
.
16 | ¢ ne L3 uUsB2 N 3
o~
15 | ¢ ne L4 usBg P 15
8 { GND
CP2102N-A01-GQFN28 X1 D =
GND
GND GND
= = Ul2-ADH-1-TH
x2 | O 8 Y A I R (R
— |
USB-3 Place jumpers this way to connect CP2102 and UARTO
x18
4 4 ||-GND -« w <
RCLAMPOS03F TCT RCLAMPOS03F TCT
3 uUsB3 P
g |3 usesp
. 2 UsB3 N Jsv.use
1 A {5v_USB

DS1021-1*4 S 6

Tite Neutis N5 developer board
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VDD_IO

PORT_E /CSI PARALLEL PORT_F/SDIO
P X10
5v 1 ————{sv EXT vop iob——— 11 VDD_IO
GND 2 |||-GND SDCO_DO 2 PFL/DO
PEO 3 == CSICLK P SDCO D1 3 PFO/D1
PE1 4 <= CSICLKN SDCO CLK 2 PE2/CLK
GND 5 |— SDCO CMD 5 PF3/CMD
GND 6 (— SDCOQ_D2 6 PF5/D2
PEZ 7 CSI_HSYNC SDCO D3 7 PF4/D3
PE3 8 CSEVSYNG PF6 8 PF6
PE4 9 Csl_Do 9 GND
BES 0 Csi DL DS1021-1*9S 6
PE6 11 CSI D2
PE7 12 CSIAD3 =
PE8 | 13 csi D4 o
PE9 14 CSI D5
PE10 15 (el 13
PE11 16 CSIAD7
PE12 |17 CSIESCK
R13
JP1 18 {DOVDD
— wonm
PE13 19 CSESDA
P2 20 = {povoD
PELA 21 1k 1% Ohm PEL4
LED2 R7
PE15 22 RELS) 3v3 IN
5v 23 R16 NN 1k 1% Ohm
5v 24 :—|5v EXT | 1 | CPUEEYE)
i CORE_IN} ! —
GND 25 1k 1% Ohm DMG1012T-7
GND 26
DS1021-2*1356 =
_ GND
GND IED7 R41
3V3_IN
1k 1% Ohm
R42
USB PWR E — | APTD1608VBC/D
L1 I VT2
didieehn DMG1012T-7
USER BUTTONS LEDs =
R LEDL
LED6 R31 R6 AN
R50 Swi VDD_IO 3V3_IN|
PL10 -0 NNy 1k 1% Ohm 1k 1% Ohm  ApTP1608VBC/D|
o on TL3301AF260QG APT16085GC LED3
100k 1% Ohm sw2 LEDS R30 R8 AN
RST PWR - CPU UTX 5V_EXT
WS gd RN 1k 1% Ohm k1% Ohm - ApTD1608VBC/D
vsoor M APT16085GC =
TL3301AF260QG SOV B 4 AN
1k1% Ohm  APT1608SGC
GND

@

2
o

X6
NET
5V7EXT|—E 1 5V_IN
2 5V_IN
— 3 GND
vDD_Io} 4 VDD_IO
UART2 TX 5 PAO/UTX2
SPI1 CS 6 PA13/CS1
UART2 RX 7 PA1/URX2
SPI1_CLK 8 PA14/CLK1
UART2 RTS 9 PA2/URTS2
SPI1_MOSI 10 | pA15/MOSIL
UART2 CTS 11 | pA3/UCTS2
SPIL_MOISO 12 | pA16/MISO1
1 13 GND
1 14 GND
SPI0_MOSI 15 | pco/mosIo
SIMO_PWEN 16 | PA6/SIMOPW
SPI0_MOISO 17 PC1/MISO0
SIMO_CLK 18 | pPA7/SIMOCLK
SPI0 CLK 19 PC2/CLKO
SIM0_DAT 20 | PA8/SIMODAT
SPI0_CS 21 PC3/CS0
SIMO RST 22 | PA9/SIMORST
1 23 GND
SIMO_DET 24 |PA10/SIMODET!
OWA OUT 25 | owA_out
1 26 GND
PWR-KEY 27 PL6/PSW
TWI1 SCK 28 | pA18/SYNCO
PL11 29 PL11
TWI1 SDA 30 PA19/CLKO
PL10 31 PL10
PCMO_DOUT 32 | PA20/DOUTO
—— 33 GND
PCMO _DIN 34 PA21/DINO
1 35 GND
TWI0 SCK 36 | PA11/SCKO
NMI 37 NMI
TWI0_SDA 38 | PA12/SDAO
1 39 GND
UBOOT 40 UBOOT
S TWI SDA 41 | PL1/S_SDA
S TWI SCK 42 | pLO/S_SCK
S UART RX 43 | PL3/S_RX
S UART TX 44 PL2/S_TX
1 45 GND
1 46 GND
DS1021-2*23S 6

GND
Tite Neutis N5 developer board
Size: A3 ‘ Revision: C S{"F!'et:écrggurg QM LID
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3 4 6 7 8
VD6
=)
© | ~ o ©» > S
o w» ~ < o © o «~ of =
E
HDMI SLP2510P)
GND
X12
HDMI Type A TYESE | HDMI TX2 P = Q@ Homi_DIF
TMDS Data2 Shield 2
-~
TMDS Data- |3 HDMI TX2 N (D HDMI_DIF
-~
TVDS Datat+ |2 EDMIEEXTIE () HOMI_DIF
TMDS Datal Shield 5
-~
TMDS Datat- |2 HDMI TXL N @ HDMI_DIF
=
TMDS Data0+ 7 HDMITX0 P @HDMLDIF
TMDS Data0 Shield 8
==
TMDS Datz- 2 HDMI TX0 N (®HOMI_DIF
-~
TMDS Clock+ 2. HDMI_TXC P (D HDMI_DIF
TMDS Clock Shield 1
-~
TMDS Clock. (12 HDMI TXC N (D HOMI_DIF
cec |18 HDMI_CEC
Utility / HEAC+ | 14
s |15 HDMI_SCL
son |16 HDMI_SDA
17
DDC / CEC Ground / HEAC Shield
+5v power |18 {5V_HDMI
Hot Plug Detect / HEAC- 19 HDMI_HPD
Shield
685119134923
GND ~ @
= 5 ]
—N o o
—9 — — £ £
£ £
S 5
o = S
- S of o o ® < ~ w| © g B
< <
= =
J[ B > ® 4 + ~ b o < <
VDD_IO
D7
SLP2510P8
Tite Neutis N5 developer board
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CSI PARALLEL

X20
NET
NC 1 =
GND 2 4|||-GND
SDA 3 CSI_SDA
AVDD2.8 4 ——{AvDD 28
SCL 5 Csl_SCK
RESET 6 feL
VSYNC 7 CSI_VSYNC
PWDN 8 —
HREE 9 CSI_HSYNC
DVDD 10 ——pvoD
DOVDD 11 ——{povoD
D9 12 CSI D7
MCLK 13 CAM CLK
D8 14 Csl D6
GND 15 4|||-GND
Y7 16 Csl D5
PCLK 17 CSI CLK P
D6 18 Csl D4
D2 19 Ccsl Do
D5 20 csi D3
D3 21 Csi D1
D2 P csi D2
NC 23 |-
NC 24 |-
GND 25
GND | 26 j—“l-GND
687124183622

X20 pinout is only for ov5640 camera. Other cameras might have different pinout

CAMERA CLOCK

IC4

BQ1

DNI | C22
——

403135D24M00000 DNI | C25

R47
1M 5% Ohm

GND.|||_2

INA —[>O— ouTA [-& XCLK

INB —[>o— outs |4

GND voD F—— {povoD
SN74LVC2G14DCKR

All these components must be DNI if clock from Neutis is used

CAMERA POWER

16 1.5V Digital power
INE 1 5
5V_IN} VIN vouT DVDD
S 1 En
c7 | c33
2uF X7R 10V :E 2 - NC 4 I 2uF X7R 10V
B NCV8114ASN150T1G ChE
1c7 3V 10 power
INE 1 5
5V_IN} VIN vouT DOVDD
S En
c3s _| c38
2UF X7R 10V %2 GND NC 2 I 2uF X7R 10V
R NCV8114ASN300T1G Che
1c8 2,8 Analog power
5V_IN} 1 vin vouT 2 AVDD 28
S En
& | c40
2uF X7R 10V :E 2| anD NC FA— 2uF X7R 10V
e NCV8114ASN280T1G Che
XCLK
R45 R46
CAM CLK | — | — CSl CLK N
| I | I
00hm DNI
R46 must be soldered if clock from Neutis N5 is used
Tite Neutis N5 developer board
L P Emlid.com l 2 l
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A
LINE_OUT/TV-OUT
x2 g [l-enD
30k 1% Ohm
RL | [Ct LINEOUT L
| T2uF x7R 10v
B
R2 30k 1% Ohm
3 1 ez LINEOUT R
L 1 T2uF X7R 10v
1 L1~ out 13
SJ-43515TS MLF1005G1R8IT000 1
VDD_IOp————+ 1
c3 c4 R3
150 pANPO 10V 150 pF NPO 10V 49 1% Ohm
MICINL P =C= 2],
.
= MICINL N == 3], —
GND
MBIAS al,
LINE-IN
MICIN2 N == 5] 5
||,.GND - __miciNgp o= 6 g
R&3Z 1 || LINEIN L c
LI 1T2uF X7R 10v
10k 1% Ohm o6 A5 '||| 7],
R4 [ 1l LINEIN R
L 1 12uF X7R 10v X7_1
10k 1% Ohm
$J-43515TS
Place all passive components as close as possible to connectors
D
Tite Neutis N5 developer board
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2 3 6 7 8
SD CARD X9
x8
EPHY_DIR{)—EPHY TX P X L1 1o+ i spio(® SDe0 D2 1 par2
-~
EPHY_DIR()——EEHY TX N 21 1o spio® SDCO b3 2 { pats
cw . N YN0 SDCO_ CMD 3 [jp—
0.1 uF X7R 10V 4 75Q 4
=+ NC— 10??;1F VDD
5 - SDCO CLK 5
0.1UF X7R 10V ne 750 o % spIo@® CLR
GND-||| s 54 reT ‘ 61 vss
e
EPHY_DIR{)—EPHY.RX P RD+ — O spio® SDC0 DO 7| paTo
== - D D1
EPHY DI ——EPHY RX N 8 | rp. 750 750 “ sp10@ SDCO o [—
EPHY LED LINK 9 PF6 9
K1 D10 co#
; GREEN = © 0
R19 10 | 5 . GND
EPHY LED SPD | 3301%0hm 11 | .o R21 R22 £ enp
2§ YELLOW 8 £ 3
l:l R20 12 | oo £ £ 12 (.
X X
330 1% Ohm —23{ shield 2 o 13 | Gnp
& &
14 . 5 5
3v3_INp— ; Shield TEsioT
N VvDD_IO}
R40
EPHY RTX l:l [I-enp
6k 1% Ohm
Tite Neutis N5 developer board
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