PWB

2

52 2 2
EE H
i E

9 9

g g

Bel nont Board v2

Bittium

PAGES

PAGES

mmPp Nucl eo board interfacel

mmPp Nucl eo board interface2

mmp P\\R, Sensor & Ul

mmp \bdem 1

mmp \bdem 2

mmp G\SS 1

mmp G\SS 2

mm) Debug




Nucl eo board 1 nterface 1

e
Mat es with Nucl eo Board connector CN3
MALE on Bottom X1 o
NUCLEO | Used for PLNHEADER _1X8 16
NC Not used NC |02 R67
| OREF VIO 1.8 - 3.3V | OREF |o+—2 0 < 200mA current
RESET Not used RESET |o—2
+3V3 Not used +3V3 |O :
+5V Not used +5V |O P25
G\D G\D G\D |02
aD aD G\D |0+
VIN Not used VI N [o—2
X22 _| eno
FEMALE on Top SQ’N:ILHEAEERJ 8 =
O
O 2
O 3
O 4
O 5
O 6
O 7
O 8

Mates with Nucl eo Board connector CN9

Je=Re)
" e T Y
MALE on Bottom 5 NHEADER 16
La76RG( 24297 sed for =
PAO (PA3] LEDL GPlI O o+t PA3
PAL (PCD| GNSS DQR GPI O |o-2 P
PA4 (PC3] Not used GPl O |or—2 pcs
PBO (PF3) Button GPl O |or— PF3
PCL (PF5] MODEM STATUS GPl O|or—= PES
PCO ( PFL0)GNSS PPS or—¢ fF10
SboKET_HEADER 16
] < < < < < <
ol 1 S 5o S S S =g P17
FEMALE on Top © j RLN REN REN REN RLN RL L e
o | oo | o] o] W W orpa
o2 =GN0 T GND T GND = GND = GND = GND
o 6 —————Orp24
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Nucl eo board 1 nterface 2

VI O VI O
H I I
Mates with Nucl eo Board connector CN7 D
—OrP26
MALE on Bot t om io i e
L476RG( 24297] Wsed f or I NHEADER 1X10 | 12C1
PB8 12C sCL SCL |o 1 12C1_SCL ‘
PB9 12C SDA SDA |0 2 1 2C1_SDA
AVDD Not used AVDD |0 3
G\D GN\D G\D |o 4
PA5 Not used SPlI SCK |o 5 SPI1 CLK
PA6 Not used SP| m S0 |0 6 SPI_M SO
PA7 Not used - 7 SPI_MOSI
PDL4 LTE_PWR_EN SPI_MXSI |0 £ " £ "
N GPI O o2 2 2
PD15 LTE_RESET GPlO|o 9 § §
PF12 UART TX z =
GPlI O|O 10 g 2
8 <2
L eq - S
X9 — GND — GND
FEMALE on Top SCCKET_HEADER 1X10
o1 } USARTL -
o 2 USART1 TX
o 3 USART1 RX
USART1 RTS
o4 —o
o 5 TPas USART1 CTS
6
g 7 —OrP33
8 TP34
T b b b b
© g g g g
ofto > b b b
(%} o o o
L E E E s
< < < <
| oo <3 23 54 24
—————————OrP28 S« S« S« S«
—————OrP29 — GND. — GND. — GND. — GND. [e2he)
————OrP30 C GPI O
—OrP31 PD14
; PD15
Mates with Nucl eo Board connector CNL1(Q — o
MALE on Bottom x12 PR3z
L476RG( 24292 Wsed f or [PHNHEADER _1X8 PE13
PA8 (PF1B)LTE R NGO GPl O |o+1 =
PB10 ( PE9)LED2 GPlO|o 2
PB4 (PE11)LTE UART CTS GPIO|O . —
PB5 (PF14)GNSS RESET GPIO|O s
PB3 ( PE13)SW UART RTS GPl OO .
PAL0 (PFLE)ART RX GPIO|O )
- (PGL4) | Not used UART_TX |O .
R RT O
(PG) | Not used UART_RX 9] < < < < < « « «
Sal 8ol Bal 3ol 3« 3« 3a  Sa
X5 N ] N o~ o~ N [ [
L —OrP3s
SCCKET_HEADER| 1X8 2 2 2 2 2 2 2 2
FEMALE on Top i 1 i S S S S g g g g
° .. o <
o2 T T ST TSST ST ST ST 'S
ol s b —oND  ToND  —oND T oND T oN0  —owb T owo
O 4
oLs UART6
o2 UART6 TX | O warms
o= . UART6 RX o
o2 -
o ™

V21

o
ESDAVLCESTBIALC5- 1BF4

= GND. = GND.
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veus - [Eggozs amplifier ’
a 9 o) D2
[ > Sl e A TPS62130
E oo Traceior BOOJIl‘A current 11 pyin_ 1 pGND_1 |15
g | ce cs [ ol PVIN.2  PGND_2 |16
B! 10uF 10uF I .
s I 10 1 AviN AGND |8
e e o, | 17
100nF R6 GND_PAD XFL4020 w7 - LTE Mbdem
{ Trace for 1800mA current 13 ey — o L7 R52 - +3V3 regul ator
oND =
Cc28 9 1 Tpace for [1000mA CUrmet - GPS antenna regul at or
OrPs7 100nF SSIR sw.t 1,5uH LY 7
——OrpP3s I 000325,_1, 8 | per sw2l-2
oD = X
X3 ——or 7 JFsw sw_3—2 c1 c2 R
USB_M CRO_JACK P39 V63 L16 — GND. = zzuI ZZUI 390K R53
. [OrPao 0805USB “ L oo T
o 7 3 1 VoS
2 "K'—‘—K}" U USB_DM 5 R10
O ‘ 9 — @ uss_bm R7 R2 8 47K
3 5 ™ 2 1 _ USB DP To / from FT232RQ
O . 4 < uss P RO
ol s | oo | ° ool s RO
< 6 T —ewo =GN
o= o ssurceae
3 USBULC6-2M6
B
6 3
N — anp
—eND g o
= onp y L "
N1
TPS73633 e
sav7 ¢ RS54 s
o 3 5 Trace for 200mA cur rety—) - OGNS
g a EN out - +1V8 regul at or
- w Trace for 200mA currént 1 c12
avt | - e IN Tuf
£ z i 4 INR - oND 2
j} ] 1uF =
& I g& Taw O
| GNo = 1on
B +3v3 ! L oo
QXZ gg o SXZ e V60 on before
% PE11 pul | ed down
V61 default of = S
g g
=
R74 R72
560R 560R
é} R75
3 3
V30 V29 N2
Si 1012R T1- GE3 R4 ‘)ﬁ Si 1012R- T1- GE3 w LPS907MFX-1. 8 w )
< et < RS5 T - level shifters
A | ‘ Trace for 200mA rur,’Nem ouTkS Trace for 200mA current—5—
E — 2 =
o S e et G
> e Lo T
— cno — oD
70- 04
— enp — eND 1 Vo
GPI O R18 s1 3
Pl @__
R68 EVOP2002v 2
PA3 - E 2 1 m
1560R
PE9 [ 4{ NA
PF3 4 3
Lo
WE S oo N8
] L TPS73633 +3V3_GPS_ANTENNA
> av7 .
S 3 ten out -8 i - Active GPS antenna
iﬁ - N Cco6
1 GND > s 4 ) 1uF
- — &No NR  GND
1uF =
I co7 Lo aND
GND = 1on
— onp
Dwg Num Sheet name: PWR Project 121401 Da:‘sm\'/yevswon
Bitti Scale A3H Designer _ Designer
u"l Sheet: 4 of 9 Editor Editor
Unit/Mod Unit Date 29/06/2017:11:08 Appr. Approver
Product Product Descr. ConnectivityBoard Version 0.1
Delivery Delivery

1 2 3 4 5 6




Modem 1

v 026
TS5A3154 R78  Place near Z4. Stubs shoul d be nininised.
0
A2 1\, GNpCEL [
D1
100 J‘ B1 o o
n [ 24
I RNGCIRL o oo " |59 Low — O @0 SAW FI LTER_GPS+GLONASS
oD = = IN cul = o a1
T B2 Cc3 X8 4| GPS/GLONASS 1 LTE MAI N ANT
L > A Y N %9 }——" our IN LTE_MAI N_ANT
RI NG_CT! com NO PF13 U. FL_STRAI GHT R73 2 NON- Ant.
c2 3 s o| GPS/GLONASS
l 0 out
R204 _0— 3 €49 GND GND  GND
700F |NA
NA w8
e oo Lo 10| 8| 7| 6| 5| 3| 2
R1Z [ g | -
v vio ave 1
oo
D4
R116
NA TXB0104
GPIO
o L )— VeeB VeeA
C33
e OE
o I oo = 10K — oo R37: nodemis power of f
GND = when Vio does not exist and
level shifter is high inpedance LTE_CTRL
| LTE_CTRL
PD14 R98 U] Dlf g, AalD3 R149 U LTE MODULE PWR EN LTE I}DI
PD15 R T | Cc1 B3 A3 c3 R150 T | LTE RESET N . @TE_GDI [e]
PF5 R100 T Bllg, A2} B3 R151 O | LTE GPIl BB
R101 [T | Allgy ALLAS R152 T | LTE RI NGO
“ava vio ave 1
| ra7 NelTE  wveTe
Modem is power off before Nucl eo E RZOZ%} R203 D5 o
) R118 R11
sw have taken the control of GPIO line C C TXB0104 18‘6'2; GND
A2 voog  veea B2 ~ono N 2| | rez 2l | rer
D2 c2 ] ] LTE FFF_FFH
Lo | e jSas o o E "R T R62 {770 § [ > LTEFFF_FFH
I oo = LTE_UARTO GND =
oo LTE UARTO -
UART6
uarte _————tttBo UART6 RX RO2 5 o1 g, D3 R107—51 LTE RXDO
g UART6 TX R93 c1 B3 A3 c3 R103— LTE TXDO
R5 BL B3 R12[—(— LTE CTSO
0 B2 A2 0
Rl AL A3 RIS —— LTE RTSO
0 B1 AL 0
LTE_CTRL
NP LTE WAKEL g O LTECR
wo ave s B LTE WAKEO o
True
D1
R14 TXB0104 JSlo.
A2} vecB  Veoa [22 = onp LTE_JTAG
& D2} enp o2 1 -
100nF TP2350 T LTE JTAG TDI LTE_JTAG
GND — rue
G ST -+ . o= P20 LTE JTAG TBO
USART1 TP2370 i LTE JTAG TVMS
USART1 RX ro—1 3 TP2380 LTE JTAG TCK
o I oL e na 2 B ] True LTE JTAG TRSTN
USART1 TX R2L o c1 83 A3 c3 R42 — TP2390- True
USART1 CTS R34 0 B, a2 R43
USART1 RTS R38O AL A3 R44
B1 AL 0
LTE AUX ADC
v v TP2400 g > e aux axc
} R205 P51 LTEGPIO LTEGPIO
- —oreso 210, LTE Pl @
KAN1102RR , rue LTE GPIO 19
: 2 " SM e F% LTE GPI O 40
v =
3 4 RI NG CTRL RING CTRL 5‘ 10K
L > a R196
5 [Tk} LTE GPI O 42 o
Low v g
P18 LTE GPI 014
c15 TP1 LTE GPI Q15
1000 True LTE GPI 016
P20 Trye
- e 1P210 LTE GPI Q17 -
True
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2 3 4 5 6
v
Trace for 600mA current
D15
} VZMR0Q
PR 97 | veel pa LTE_ANT 24 LTE MAIN ANT LTE_MAI N_ANT
%8 | veez pa
9 | veez pa
107 | ygat1
108 | vBATL
@SS only in VZMR1Q
4 GNSS_VINBINC GNSS_ANTUNC 44
H R22 100 | gnss_vecune GNSS_TXD3IINCG |22
101 | Gnss_vecaine GNss_RXD3INC 2L
Trace for 400mA current102 | GNSS VCC3ING
. GNss_BooToNe -2
eLTE 9 | 3vo GNSS_RSTNINC |22
111 300 GNSS_STDBY_OUTING 27
Race 31 1vs GNSS_WAKEUPING |22
GNSS_STDBYNING —22
- LTE FFF FFH 5 —
GNSS_GPIO0_BLANKING/ING [—38
LTE CTRL A7 | RESET N GNSS_GPIO1_PPSOUTING 37
LTE_CTRL ‘.M‘ GNss_ePIo28iNe 26
LTE MODULE PWR EN 106 | boweR EN
tlé wi 1;’: WAKEO apc |57 LTE AUX ADC <] LTE_AUX_ADC —————Orpas
WAKEL ——OrP46
LTE_UARTO LTE_JTAG
LTE_UARTO )=l B0 x ot
LTE RXDO 79 | rxpo JTAG_TDI 51 LTE JTAG TDI ] LTE_JTAG Mn O SI M r e ad e r
LTE TXDO 77 | Txpo ITAG TDO |28 LTE JTAG TDO
LTE CTSO 76 | creo JTAG TMs |50 LTE JTAG TMS sim_vce X6
LTE RTSO 75 | areo JTAG TeK |52 LTE JTAG TCK | M_READER_6PI N
LTE RINGD J1AG TR |49 LTE JTAG TRSTN e
e s ¢ ) o 2 .. 5.
D2 12c_spA 22
- LTE CTS2 osoL |9 = oo
o LTE RTS2 ‘ GPIO2_POWER_MON R23
=) LTE GPI O LIE GPIO LTE GPI O8 21 GPIO3_STATUS_LED sim_vce |8 0 R24
= §% LTE &Pl @ | 78 | Gpio14_TXDL SIM_RSTN [H2 SI M RSTN R25 o |
a LTE GPI 015 80 | Gpio15_RXDL SIM_CLK 14 SIM CLK o | R
> LTE GPI O16 83 GPIO16_RTSL SIM_I0 17 SIM10O o 1
160 LTE &GPl O17 81 | Gpio17_cTs1 SIM_DETECT € SI M DET
LTE GPI O 19 7 { GPIO19_CLKO .
LTE GPI 014 B | Gpio21 spi_spo |-/ =
LTE GPI C8 B | Gpios spi_spi |22
88 | Gpi024_DCDO spi_cLk 81
89 | Gpi025_RINGO spi_csn 90
9 | Gpio26_CLK2 D15
8 | Gpio27_CTS2 RFDATA_12 |32 M0Q
10 | Gpio2s_RTS2 RFDATA_16 [0 T [y —
103 | Gpio29_32KHZ_CLK_OUT RFDATA_17 -4 12|12 GNp 29
82 | Gpio3s_CLKL 13|13 GND 22
85 | Gpi039_DSRO LETE ) GND 24
LTE GPI O 40 90 | Gpi040_POWER_SHDN 15 |15 GNp 28
84 | Gpi041_DTRO 16 | 16 GNp 28
LTE GPI O 42 105 | Gpio42_SAR_DETECT 17|17 D 30
18| 18 onp (3L
0 |19 onp (32
T10 | 110 onp (38
LE R EF 1 onp (34
T2 | 110 onp (42
TS | 113 onp (42
T4 | 114 onp (45
TS | 115 onp (48
T6 | 116 GNp 8
M7 | 117 GNp 5
T8 | 118 onp (82
T9 | 119 onp (88
T20 | 129 onp (-84
T2L | 721 onp (55
T22 | 12 onp (58
T23 | 723 onp (58
T24 | 724 onp (52
T25 | 725 onp 12
T26 | 126 onp (L
T27 | 127 onp (12
T28 | 728 onp 22
T29 | 129 onp 4
T30 | 130 onp (88
oo onp (87
— enp
one (12
one (10
Dwg Num Sheetname:  Modem 2:2 Project 121401 e son
Bitti Scale A3H Designer  Designer
um Sheet: 7 of 9 Editor Editor
UnitMod  Unit Date 28106/2017:16:12 Appr Approver
Product Product Descr.  ConnectivityBoard Version 0.1
Delivery Delivery
2 3 4 5 6




VDD_PRPH_OUT_GNSS
“ava VDD_MAIN_GNSS vio VOD_I0_HOST_GNSS
c18 c19 Réllo GNSS_CTRL
S So Nl < asscr
" e GNSS_BOOT_MODEO -
oo ~onp
< 100mA curfrent < 100mA currient GNSS GPI OL
TPLX e
ke
S | R36
R80 R32 R29)
0
PF10
GPlO ~ oo ~ oo
R30
Pl O @—_ PQ0 — GNSS GPl Q0
10 |
PF14 % GNSS NRST
120 ¢
R40 ;
100! GNSS is reset before sw have been taken control
~ oD
GNSS_I 2C
GNSS 12C SCL —
TPEO—Tr e s 120 soa ] GNSS_| 2C
TPLO—Tr e QNS o
R27| R28|
= oo ~ oo
12C when Nucleo is connected
12C1 GNSS_UART
12C1 sCL RI6T 5 GNSS_UART CTS0 -
12c_> 0 TPLO—Tr e GNSS_UART
g 12C1 SDA RIGE o GNSS _UART_TX0 -
R33| GNSS_UART_RX0
FT232_UART1 = oo
FT232_UA
FT232 RXDL R64 [T
: S ; FT232 TXD1 R6S I:‘—‘
Possi bl e to use UART connection in staM®- B 10
+3V3_GPS_ANTENNA
wi
GNSS LNA IN
i [ GNSS_LNAIN
= onp
w2
GNSS LNA QUT
T < Jlenss_LNA_ouT
= onp
) c73
LR soone
IF active antenna u e
5
-
6 oo §
4t I
5
s
@ -
25 N7
U FL STRAI 220nF BGA725L6
o 3 cew 2_lvee GND L
SAW | Ff ETER_SAFFBlGSSKAOFOA VOD_RF_OUI_GNSS 4
c30 ca1 GND_RF
I M 1 IN/OUTunb GND 3 6
PON ~onp
e a0F apF L L 1. , . saw FIETER SAFFBLGE8KAOFOA
= T T i INOUTunb ~ GND
. e oot I} S rREN RE_OUT|E 1 3
C-dips s = b unbal nF 7.5nH = oo 3 L2
4 2 4 GNSS LNA2 I N
Cow [ GNSS LNA2_I N
el c32 S lCZA 1,8nH 12n
4.7pF L ono 3.9pF
1 ELD CLI P = GND I
4@ = oo
E2
1 @1 ELD_CLIP
E3 .
Renovabl e Shield cover
1 SHELD CLIP
»—@) E5
4 1 . BOARD_RF_SHI ELD
1 @1 ELD_CLIP
oo =
GND -
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VDD_MAIN_GNSS.

D13
CXDS600GF 113 J
aNss LNA IN [ GNSS LNA IN C7 | Ina N VDD_BKUP_BAT_IN |—HL 2aH
L | |:> GNSS LNA2 IN A6 LNAZ_IN VDD_BKUP_IN G1 4,7uF
- - GNSS LNA QUT B6 L14
GNSS_CTRL GNSS_LNA_ ouT ] LNA_OUT an7 oo =
G\SS CTRL 1 vbp_bcoc_IN 17
o G\SS BOOT MCDEO H4 | oot MODEO DCDC_SENSE_IN |—H2
J% BOOT_MODE1L pcoc_swout —H8 1‘:0‘;2
oo =
oo
VDD_CORE_IN —C3
VDD_CORE_ouT —H3
voo_gvostowss L cso
GNSS 6Pl oL 220nF
o NS5 G5 | Gpio1 VDD_I0_HOST |—F4 2
o=
o GNSS GPl & G7 GPIOO VDD_I0_PRPH E3 VDD_PRPH_OUT_GNSS 1%87?}:
GNSS | 2C GNSS 1 2C VDD_PRPH_OUT |—F2 l
> o=
GNSS | 2C SCL DL | oc_scL VDD_RF_IN |05 15o0F
GNSS | 2C SDA El D6 VDD_RF_OUT_GNSS
12C_SDA VDD_RF_OUT -REOUT
oo oSS —owo  BLMD3PG330SNL
E6 | |po_TCXO_VOL_SEL vbpc_Lo B4 W8 2
‘ = 160nF v = Soonr
GND — nl nl
o GNSS NRST G2 NRST VDDC_PLL E5 VDD_MAIN_GNSS
n vbD_TCXo_IN B2 s e
CRYSTAL_32. 768KHZ £ . A css L
RTC_OSC_IN VDD_TCXO_OUT 1Goe.
102 E2 c60
It T RTC_OSC_OUT 80 it
o34 VDD_PRPH_OUT_GNSS 1258" C30oF vss |—E4
LASH_8M N Pl pl eND =
VDD_PRPH_OUT_GNSS L - I . I 82 | oo 100 vss LnAL 3 A
o= o=
ALl vee Cs |2 ‘ AL_| spy jo1 vss_Lo RS
1552 wp |2 BL | spi_cLk vss_pLL 85
D2 s | BL D2 B4
vss  HOLD SPI_CE VSS_X0SC
oD~ L a1 ‘ B B
o cLk
H2 | TEST MODE_IN TAvss —E7
82 n b1 GNSS_UART E TSENSE_IN Avss_BK [—F3
GNSS_UART oD = %
— CX0O_16. 368MHZ
GNSS UART CTSO FS | UART_CTs0 GND_pcoe S8 =
GNSS_UART TX0 Fs | yart 00 Lo o
GNSS UART RX0 F7_| UART_RX0 xosc_IN (28 C62 || 1nE out  GND
xosc_out |42 — o
Device 1 2C Addr ess
GNSS 0 x 0100 100x
x = Read/Wite bit
’ Fistary
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VvBUS +3v3

Debug

Al connections are for debugging of V1 and night be renmoved in future versions.

D17 cs4

FT232RQ 100nF R51
USB_I?XC? USB_DM 15 | yseom USB | PWR & GND i IGND NA ave +3V3_232 "
UsB_DP 14 vee = X
USBDP
UsB_ veciol—t
D16
PWR Control l cs2 R180 R17) TXB0104 e
TP2500———— A8 |RESET# GND—4 100nF NA IlGDnF
26 resT GND|LY anD +3v3_232 A2 vecs Ve B2 = G
2 20 = lo | R39 c75 L D2 c2
27 |hgey GND - P I e OE
oo 28 6sco GND D=
+3V3] 232 GND =
FT232 can be used for R&D pur pose. 5 Inc AGND|-24 ces
b oD 100nF
Possi ble to connect UART from nodemto PC 12 ¢ £ I R17— ] D1l o, pa D3 R173— ] LTE RXD2 [ LTE_UART2
or UART fromGPS to PC. GND — —
13 16 R172——— c1 c3 R174—— LTE TXD2
Controlled with settings of X20 and X21. —Ne 3vsouT - L 0 7T B3 A3 Lo J
2. R17G— B1|, a2 B3 R17§— LTE CTS2
Wien no junpers are set and Nucl eo exists, UART = =
from rmdjemnFs e ESIS TxpL30 R ALlg, ALl A3 RI7$—— LTE RTS2
29| RTSH-32 — =
31
DTR
P6
— UART Lo
TP1D 8 _Icts cBuso[-22 P15 P14
TP0—5 {DSR# cBus1|-2L
7 Joco# cBus2l12 Rig8
3 R cBusa Lt 100K o
2 9
RXD cBUs4|—2
TP10O D22 cron
SN74LVC2G125 100nF
1 110e vee |8 = oo
iy
20E GNDﬁ FT232_UAl
a C - e ] FT232_UART1
2 D \V4 6 R18( FT232 RXD1
5 3 R18F—— FT232 TXD1
L0 |
QOrp3
— 1 ]
P2
VIO +
VDD_PRPH_OUT_GN:
DD_PRPH_OUT_GNSS vio
GNSS_CTRL X20  X20
x
G\Ss_CTl RL@—L Pl DERAIXA R194
o GNSS BOOT MODEO 1, 2 o
3 15 4
| s 1o 6 I Plo S
. 1 [ 5 PF14 _@ = CTI
5
Settings: VIO
1-2 set: GNSS use UART, use stand-al one node only +3V3
3-4 set: VIOis taken from +3V3, use stand-al one node only
bis 5-6 set: GNSS UART is selected for FT232RQ use stand-al one node only
T4LVC1G14 7-8 set: GNSS reset is released, use stand-al one node only o1 o1
Wien all junpers are set, GNSS can be controlled with PC trough = DX4
vio USB- UART converter in stand-al one node. Do not use when Nucl eo 1 P
or other host processor is present —O| |OT—
R102 3 15 4
L 5 o 6 PD14
¢n 715 8 PD15
u
L.
Settings:
1-2 set:
3-4 set: VIOis taken from +3V3, use stand-al one node only
5-6 set: Modem power on signal is released, use stand-alone node only

7-8 set: Modemreset is released, use stand-al one node only

Wien all junpers are set, Mdemcan be controlled with PC trough
USB- UART converter in stand-al one node. Do not use when Nucl eo
or other host processor is present

D23
74LVC1G14
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