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She‘e( BB-XM Adapter (CPU)
BB-XM Adapter (CPU)
ez neo' S_34.sch
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BB-XM Adapter (CAM)

ez neo' S_36.sch
Sheet: No-Solder Components

No-Solder Components

Tle: neo S_37.sch

Note regarding 12C addresses:

Addresses in the schematics are provided for convenience.

The authoritative source is
https://ne0900.org/git?p=misc;a=tree;f=i2c
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lock switch

SCREEN_LOCK]

P-LOCK201C

_N P-LOCK201A

"_N P-LOCK201B
V5.5MLA0603N
ESE16J001
GND
volume
P-PLUS201A
_N P-PLUS201C
.,_N P-PLUS201B
V5.5MLAOB03N EVQP42B3M
GND
P-MINUS201A
_N P-MINUS201C
"_N P-MINUS201B
V5.5MLA0603N EVQP42B3M

GND

on-off

P-ON201A

_N P-ON201C
"-N

P-ON201B

EVQP40B3M

camera trigger

D205

V5.5MLA0BO3N

D206
V5.5MLA0B03N

place in scan matrix? would need 3-4 wires to UPPER board instead of 2

P-CAMERA201A

P-CAMERA201C
P-CAMERA201B

in any case it is sufficient to connect GPIO-VOL+ and VOL- to two pins on the B2B connector

EVQ-Q0GO3K

GND

VBU

P201

OTG_DM

vB

2D-

3D+

OTG_DP

D+

4D

< OTG_ID

A e < e
U201 C201
5 8 8 3 —
e e e 22010V
GND vBus 2%
ESD
1P4220026
GND

[}

RN o

SHELL ==

SHELL

SHELL

SHELL

Bl

USB-AB-47590-0001

GND

GND
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U301

L301
VBUS ® ——| vsus sw 2 '3
24 20 C301 SE]
a0 08 vBUS sw 1u
I p I I 2 1 oo oot |21 47n C304
OTG_DP Au7;10V 82010V 21 DupseL paND 1L 10u
PGND E__I_
OTG_ DM s lome
GND GND
Addr: 0360 svs 5@
{ CHG_IND £ sTaT svs [ e T
M BaT 12 {BATT)
BQ24297RGE BaT 2

12C3_SDA £ 1 soa Qon
12C3_SCL 5 soL
{ CHG_INT It REGN

3

100/500 mA selection [CHG_OTG ore
e % Ts
i
w
GND GND GND

R304

oN GND

TPS22963CYZP

GND

VBAT_SWITCHED

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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MODEM_EN —

R401
OR]

VMODEM

VIN vout

VIN vout

oN GND

A1

B1

ci

VMODEM1

VMODEM2

VMODEM3

TPS22963CYZP
GND
9 P ~ o 2 o
g 8 5 8 g e
g g g g g 3
b4 b4 b4 b4 b4 3
] ] ]
U402 8 U403 8 U404 8
¢ ¢ ¢
D1 { aus spa A2 D1 { aus spa A2 D1 { aus spa A2
18 18 18
sou |-AL sou |-AL sou |-AL
03 | 03 | D3
Addr: Oxdx Addr: Oxdx Addr: Oxdx
D2 ALERT A3 D2 ALERT A3 D2 ALERT A3
C405 C406
C401 C402 o |82 C403 C404 o |82 —_ — o |82
— — o . — —_ o | o 100n 100n o | oo
100n 100n ol 100n 100n o e s
GND GND GND
INA231YFF INAZSTYFF A ddr: Ox4E INAZ31YFR 4y 0x4D
Addr: 0x4F GND
GND GND
INAZ3T_INT>
12C2_SDA
[12c2_scL
R417
VEAT_SWITCHED . VSIM
faz0_ U407
M1
. 1] vee VBATT |2
SWIO_1 0 (8] VINTANAZ] vsim 2 * VSIM_1>
SWIO_2 p:2 p:2 U406 G409 S {RST SIMRST 2%
SWP_nRESET N T 8o smok (T Lo _LeHe
h 10 SIM_I0 4
o e |t VSIM_SENSE > VSEL_1_EN T - W |
_ oo VSEL_1_3V_niVe 12 | oy P
gee N e
[ele}Ne) ——
[1ve> Jwo  §&§ oL VSELV1$§I\7 1152 3’% 100n — L TXS4S5SRUT
CPU_3V_n1V8 2 Gpi2 apiots (& VSEL ;‘ N -3 — GND  GND GND
CPU_PWR_EN 3 Gpios Gpio1s (2 VSEL 2 3y rivs GND
MUX_SEL 41 apios pio14 4 I Rata ADA4505-1ACBZ Uaos
411 MUX_SEL_Q 5 fapios | . criots 2 o—[ ook - —
VSIM_A 00k —@ i GPIos  § § _ GPlo12 %( GND GND GND 1lvec  veaTT i
xI-eri07 &35  GND VSIM ° VSIM_2)>
g8 BE C410 9 5 =
555 e RST  SIM_RST
NE ca07 His == ok sim ok L _Jca2_|cata
BE e 7 100n 10 " 45, ==
E SIM_I0
© 100 J< SLG46531 VSEL 2 EN > fN B T 1y
VSEL 2 3V_niVe 12 | oy P
GND
GND GND GND I TXS4555RUT
GND  GND GND
. .
L
TODO: update SLG design for changed pins
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BATTID_UPPER

BATTEMP]

POWERED
P501
7509 ? VT VBAT W
{or} ® ® e | g
DNP R502 BATTID L
BATTID 100R % 1 gl |¢
BGND ol Q
. BGND anp ©
* oo | z
z z BATT-3PIN-N900
C501 g g J
== POWERED - EXE Y EXE 2 aND
10u ml: <4 8 z 8 H
3 of 3|1 g g battery cage to GND?
= U501 & GND © Cs02
£ oAt ] vee (2 L g ] Jeon — —
1 GND GND
e oncscit—2 <12C2_SCL
- T san RBI 4050:1 I—"
Addr: 0455 (120) 100n
J 2 apio HoQ/sDA [—2 12C2_SDA
GND c504 | cs505 | C506
—— .
100n 100n 100n POWE e e
BQ27200DRK
GND GND
GND
BQ_GPIO
U502
C3 B3
BAT VoD BQ27421 may use clock stretching
221 smx sou A2 12C3_SCL
€508
— BN B BATTID|
10u Addr: 0x55
A1 apour soa A2 12C3_SDA
S vss vss Bzﬁ_
- BQ27421YZFR-G1A (4V2) GND
GND
BQ.VDD
R510 C507
S| —
C509 1o
BQ_GPOUT IL
GND

Note: BQ.GPOUT needs pull-up at GPIO.
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GND

@ MODEM_IGT

M601F
enrp |E1S X MODEM_EMERG M601L M601M
eann |E18x¢ (}VCBSP4 DR TP601 O PCV-OUT 55 oo D10 gy
.’_As GND -’—DH GND
wic Sty MCBSP4 DX > TP602 g0 POM-N —" oo &—E oo
mice (¢ z s —2 cwo —E cw
wicn 2185 MCBSP4_CLKX TP60S O PCB-OLK tbd. g g A ao @—E oo
C15 =] A1 ES
AGND @——— Gnp @——— Gnp
MCBSP4_FSX TP604 O PCVLSYNG 22 an  e—F oo
prise % v  e—2 aw
GND slog 2 g 5 & g ¢ < o —5 cw —F aw
*—=— awo o—F— e
= 5 5 8|5 5. 5 3 PHSE o— cw —CS' cwo
o o o
z g2 SsgEy =z |, fjy TP613 §-© VODEM DP USB_MODEM_DP —= o e—= aw
2 3 $3 9|2 —= ao  e— ao
= - * usE e 1P614 §-O MODEM DM USB_MODEM DM e oo @— o
M601G PHS8 hd = = Bi1 H2
@——— anp @———— GND
veus 15 TP624 §-O VUSE MODEW VBAT SWITCHED 2 oo @—" o
—E2_ oo o— e
LLEILS —=2— awo o—L— awo
Lis ON_KEY c3 J2
[ @——— aNp @—— anp
emeRG OFF |14 TP2 §7O EMERG *—— ano *—=—aw
TP619 —=— o —2L— ano
VSIM_B o VSIM B VSIM_A| K18 powen 2 PwR IND |4 TP615 O RESET — G —2 o
TP620 < L np |HIE TPe16 §©LC —— awo *—'2_ o
MODEM_RST B © MODEM_RST B MODEM_RST_A| Lia | psr status |81 TP617 §© STATUS —= a0  e—C aw
TP621 wakeup |14 TP618 §-© WAKEUP MODEM_WAKEUP *—=— ano *—— ano
MODEM_DATA B © MODEM_DATA B MODEM_DATA_A Kie 1o SIM —C1° o *—5 cwo
TP622 voop |18, —S awo — awn
MODEM_CLK_B| © MODEM_CLK B MODEM_CLK_A] L5 1 i vexr |45 _ ceon —2 aw —2 aw
TP623 2 venss (K18 VGNSS T *—22— awo *—= awo
MODEM_CD_B © MODEM_CD_B MODEM_CD_A Mid ] cp z ANT-GNsS_DC |22 ANT_GNSS_DC *—2— awo — awo
*—2 o —2_ ano
BaTT, [ GND *—>=— e —™_ e
- TP605 Q CTS PHS8 BATT P12 C602 C603 C604 _# GND ‘A GND
. - us ors " Top oo ~Jar  KVMODEMS o e—Mi-aw
TP609 @ RX BATT+GSM @———— GND
UART1_TX P ax BATT.GsM N2 .1 o o o < VMODEM|
TP60S @ RTS MBO1A | _ceos _Jceos _Jceor
UART1_CTS| e ars BATT.WCDMA [ ~ ™ ™ i 1
TP610Q TX BATT.WCDMA ° ° ¢ GND GND
UARTT_RX| P12 f o
TP6O7 @ RING GND
RING| 101 A &
Can we connect UART in parallel to Bluetooth UART CBING P61 & MB01C
(i.e. if BT is disabled we can unbrick the Modem?) bCD O N | oo ANT Ghss |EL GND
TP608
DSR O———F2 osm . 2 GNSS_IN
TP612 25 EH
DTR O—— 2 018 5 5
M601E B 2
CELL_ANT_DRX CELL_ANT_TRX
Place taps close to modem
GND GND GND GND
Sheet: /3G/4G Modem + SIM/
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:1V8 - - U712
C703
S| ol
Tu EERE
ol ol
a
. 1
vrozh m/] vecl— 1 CO A SIM GND S s
( MIODEM Gb_A W g A 2 2 e
- ° N GND Cs K - S o <2
SN74LVC2G07DSF SN74LVC1G32DSF ESDABV1-5P6 2
Diodes 74LVC2GO7FWA Dlodes TALVCIGS2FWE 3
Note: MODEM_CD_* (CCIN) J 22 ] pst - - g swio (€8 SWIO_1
is 1.8 V compatible. GND o H =
U704 GND &
u7028 wo)l— 1 CD.BSM . ” o
° 1 s
g E > . -
SN74LVC2GO7DSF e SN74LVC1G32DSF ore Lo
> CD-G
Diodes 74LVC2GO7FWA Diodes 74LVC1G32FW4 e o F;I - n 220n :. coG Parthas contacts but no switch L ¢ = EZI
2|5 N ES =
—_ R o o o
GND = J J
R707 GND  GND GND GND
Small logic gates are placed CPU_CD_2| 1
in close vicinity and share the U710
bypass capacitor. 2 SIM CD 1 .
2 vt Vs ot ABATTERY_PRESENT TODO: need nBATTERY_PRESENT source
[MODEM_RST_A RSTH1 RST1 SIM CLK 1
[MODEM_CLK_A 41 cLkHt CLK1 SV OATA 1
MODEM_DATA_A 5 paTAH1 DATAI
6 VSIMH2 VSIM2 g:m*gg?zz
[VODEM_RST B 7 1 RsTH2 RST2 SIMCLK 2
[MODEM_CLK B 8 ] cLkre cLk2 SM DATA 2 | oo
MODEM_DATA_B 9 1 DATAH2 DATA2 = = U713
VBAT_SWITCHED . Ovee oF 2
1 ano g SEL
5 C708 ESD
’é 100n | FSA2866 ESDA6V1-5P6
D 8 & 8 8 8
a
o of W <] e A
GND  GND
R709
* SN74LVC1G32DSF 51
The FSA2866s operate at 3.3 V, for
c701 Diodes 74LVC1G32FW4 compatibility with Class B (2.7-3.3 V). P702
The control inputs nOE and SEL are
100n GND still 1.8 V compatible.
<~ . >
1Vl R710
o | <ivg i o Lo ole
vece |
1 |7 708 T e e 1 ngr swio (-8 SWIO 2
R MUX_SEL » 20 8 a2 MUX_SEL_Q > L= =
[MUX_STROBE 2 > < ; K a2
GND SN74LVC1G04DSF © c710 I il |52
Diodes 74LVC1G04FW4
SN74LVC1G123YZP  +| lodes N T00n s Glosed - card present we g
101-00271-82
1 1 O C713 C715 .
GND GND GND GND S prot \Ejg\ - = GND
w 1n 220n
SN74LVC1G74DQE S
The delay timing is approximative. NXP 74LVC1G04GS = V5.5MLA0603N
NXP provide the following formula: R —_—
tw = K* R * C = approx. 500 ms ivel 2 P GND GND GND
for K estimated to be 0.5. o GND
ol
U709
[MUX_CPU_nMODEM 21p 8 af=2
1 > oy <
—peLK Q
RESWARIM> T
© c711 g
—_ s
< w
SN74LVC1G74DQE 100n 5
NXP 74LVC1G04GS =
oo e S
GND GND o
S| o3| <|3
U703 HEEEHE
ol ol ol
11 Vref A Vref B urit VeI 1
EN VSIMCPU 2 VSIMH1 VSIM1 SIM_RST 1
CPU_SIM_RST 21 a1 B1 3 RsTHI RST1 SV CLK Y
CPU_SIM_CLK 3 ae B2 4 cukrt cLki oM BATA 1
CPU_SIM_IO ‘; A3 B3 5 paTAH1 DATAI
==
6 (A;:\ID B4 )(—s VSIMH2 VSIM2 ;ﬁJ‘MﬁZST 2
)(L RSTH2 RST2 SIM*CLK’Z
LSF204RUT o cLke SIM_DATA 2
%2 pATAH2 DATA2 AL
Vi 10 1 vee o 3
1 ano g SEL
C709
| FSA2866
100n |
Sheet: /Dual SIM switch/
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VGNSS_SENSE

R80T
VGNSS ——{ Took — VGNSS_OVERRIDE]
>
GPS LNA
1801
8n2;,LQW15ANSN2GO0D
GND U801 | N JL“O‘ Antenna switch for GPS kill
8 = 8
pgoz 50 Ohm - " 50 Ohm uso2
3 6 [T 1 B VDD
GNSS_RF RFIN RFOUT I ] < c? 2 50 Ohm J
803 5 e a0 x I iaL ! )
GNSS_GND GND =0 G\N
% % N - A 0 conT
PE4259
® GND GND GND
GND BGM1034N7
50 Ohm
tbd.
c802
Ant connector
50 Ohm U803 50 Ohm
° rmrm—rm—| IN CPL-WBF-00D3 our I J—[CELL_ANT_TRX]
CELL_RF O P804
=M. 5 & g @
P8OT  P805 Bl
CELL_GND CELL_GND
uso4
R806
GND 21 ReIN vour t——"70K — ADCH1
GND GND
GND . .
EN REF X
|__3 anD Voo ——@- ® 27|
GND c805 | C806 JEEN
LMV221SD-WRONGPACK = 0 -

P " " The RC filter should have C large enough
enough to hold a charge in pulsed operation,
yet be fast enough to detect short activity.

GND GND With 10 kOhm and 1 nF, we get about 16 kHz.
usos
R807
L2 arn vour (—2 — o —@ ADC2
CELL_MON_EN EN REF [——X
“NON | 4 5 C807
8 3| ® =
Ug06 3
GND VDD
R I <&
[ive> . RV § g g GPIO17 L GND LMV221SD-WRONGPACK cs10 GND
—2api © %Y Gpiors |18 CELL_CMP_P
2 1 15p CELL_CMP_OUT
—=— GPIO3 GPIO15 [—— CELL CMP N
—2 1 apioa Gpiot4 14— P
CELL_CMP_OUT 5 13
GPIOS GPIO13 [——
CELL_CMP_P 6 o0 12 GND
CELL OMP N | GPI08 3B, GPIO12[—
— erio7 885 GND
T oo
GGG
JLcaoa
SLG46531
100n
L] u
TODO: complete comparator circuit
GND GND u

TODO:

TODO: iox

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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WiLink8

Place taps close to module

TODO: assign footprints

US01A 50 Ohm Jo1 50 Ohm 8 o po0
AF_ANTH |22 = | WLAN_RF US01E U901F
RF_ANT2 18 II 1 & G1 &
50 Ohm
3 | P902 7 e
EXT_32KH CLK32KHZ] —— . . WLAN GND T oo 2 awo
s o sHl 5 GND @ND
) - P L 3 18 1 o G4 1 ano
apioe |28 TP 5 vy mx For debugging 16 ] oo 65 | oo
17, G6
GND GND
38 19 G7.
vow -5 (vl GND GND GND o |0 P e
VBAT_IN GND GND
VBAT_IN 4L _1 > = 21 ano S 1 ano
241 anp 810 1 ano
WL1837MODGIMOC 2 _{ ano S ano
coo4 | coos Co06 2 | o [P .
30 G13
GND GND
100n 10u 1u 31 o G4 o
23 _{ ano 812 1 ano
24| ano 818 1 ano
GND  GND GND T S 617 | oo
37| ano 818 ] ano
o e 812 1 ano
41 anp L
4 1 ano 8211 anp
41 anp 82 1 ano
£ 1 ano 82 1 ano
U010 Ug01D Ug018 2 ano ©24 1 anp
b —__ 55 Gos
P— WIAN S0G_GWD o oL s BT _UART RTS roveron |t WLGPIOIL 1096w griorr | P i wo | oo
WL_SDIO_CLK WLAN_SDIO_CL] BT Hol_cTs |21 BT_UART CT9) RSVIGPIO9 [—2 WL GPIOT0 Tra07 © WL GPIOS a o | ono P et
WL_SDIO_DO WLAN_SDIO_DATO BT_HolTX [—52 BT _UART_TX Rsv/GPIo10 [—% WL GPIO 7 & WL_GPIO10 § o a2
WL_SDI0_ D1 WLAN_SDIO_DATT a7 Hol Ax |52 BT_UART RX rsucpiore [—S—— =Bl 2 ;’:zgg weporz [ § e o | o
wL_SDI0_D2 WLAN_SDIO_DAT2 8T_UART 0BG 12 4 svi 2L WL_RSV1 o
om0 o8 WEAN SDI0 DATS TP90% & BT UART DBG :S:; 22 WL RSV2 TPOT0 o v Rove [ WL1837MODGIMOC 820 1 Gnp
_ N BT_AUD_IN eviepos |25 WL _GPIO4 TPIN S Wi GPIos . st |
WL_RSV3 TP912 - — GND 632 | oo
WLAN_IRQ [—14 BT_AUD_OUT BT_PCM_DR Rsva [—22 = WL_RSV3 < a3
wian e [0 JWLAN_EN 57 AUD_FSYNG BT_PCM_FSYNC rov |2 WL_RSV 2 oo | o
WL_UART 0BG |22 BT AUD_CLK BT_PCM_CLK ° ass | on
WL1837MODGIMOC 2 ano
G36
WL1837MODGIMOC TPS03 ) i UnRT DEG o en Lt 5TEN § 8 ano
WL1837MODGIMOC = g —L— wiiss7mopaiMoc
g GND
w
GND
TODO: check caps
U902
N Loutiors |1+ Co8 ] 470n FM L OUT
5
2
o
FVRX I—2 A croancE [T
E
FM_TX] filter 3-4 GHz FM_RFGND I [P Aouo |2 G909 ” 4700 FNM_R_OUT
R904 Loot
Loop. o LOOP P PR . FM_TXO oo Aoy |15 C10 ” 470n FM_R_IN]
MLZ1608M100W S
connect >10cm Lnors e —cott | 47on FM_L_IN|
s
loop or stub antenna 2 B 18
P ° V5.5MLAOGO3N | B GRO2ANT FM_nINT>
FM RX/TX .
LOOP- LOOP_M s V8 10 e aror 2% To select 12C, GPO2 must be driven
low at time of nRST rising.
—] V7 ® 1 voo FM_nRST]
GND Cco02 903
- B ano TN p2—p
100n 100n
22 { Gno soLrd—L {12C2_SCL]
Address: 0x11
GND soio |2 12C2_SDA
ROLY S < CLK32KHZ]
SI4721BG -
GND
Si4705 is pin compatible (mostly) but RX-only
Sheet: /WLAN, Bluetooth, FM/
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problem: this is a 0.5mm BGA making lower board expensive

but it appears to be not extremely critical (only 3 rows and inner ring is GND)

problem: analog mic is on upper board
alternative: place on upper board (to be evaluated)
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The LOWER-BOB interconnect is defined in the Hackerbus specification
http:/neo900.org/stuff/papers/hb.pdf

TODO: add fuse

NOTE: this is mangling up Breakout and Lower board connectors
Signals may have to be fed through the breakout board connector increasing resistance
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TODO: update D1901 footprint

NOTE: 1V8 may be quite noisy
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HB/IR UART3_RTS : 2 3 zj SD_DATT VIB_P} : 2 3 zj ECI0) [1ve> . P13 document
UART3_RX_IRRX 77 “ SD_DAT2 VIB_M} 77 a4 ECI 2003 GND P14 12X
X2t 2 o SD_DAT3 [ECIZADC 2_{ 5 o [ECOUT PAD] Gnp P15 I
e El a2 2 2 {59 a3 |22 100n ||
VSVS > o o {VsYS VSVS > o By I {VsYS XRA1201
_|  DFaoceoDs04v | _|  DFaoceoDs04v | ——
GND GND GND GND GND GND
e} G|
Current rating per contact: 0.3 A Sheet: /B2B LOWER-UPPER/
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Title: B2B LOWER-UPPER
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Camera Cover detect

Battery Cover detect

TODO: add ESD protection (here)

2v7
R2101 ICZ‘OS
2v7 — 1 dsv-36v)
122 T 10n u2101
12C2_SDA )
12C2_SCL =
CAM_COVER_INT GND2 >< 2 BATT_LID
2 HAL
o
s
C2101 C2102
—— —— | MLX90248ESE
1u
Output filter is on LOWER,
due to access to 1.8 V rail.
GND2 GND2 D2
The LOWER-BOB interconnect is defined in the Hackerbus specification
http://ne0900.org/stuff/papers/hb.pdf
FLASH_A 1 FLASH K | Conato
VBAT_RA 2 5 CAM_COVER_INT 2 — Vs
VBAT_RAW 13 BATT_LID
VBAT_RA| 3 USB 178 DP 12C2_SDA 3 1202 SCL
USB_HB_DM 4 Sass PRIVACY R 4 — =s
15 PRIVACY_G
5 NFC_GND PRIVACY B S 16 SD_DATO
NFC_ANT 6 — SD_DAT1 6 =
5 SD CD 5 17 SD_CLK
VBAT_SWITCHED 5 VBUS_OTG SD_CMD s — SD_VDD
HB_GPIO_D_2V7 19 SD_DAT3
HB_UART_TX 9 SD_DAT2 9
HB_UART CTS 10 HB_UART_RX HB_GPIO_A 10 20 | HBGRIOC
m HB_UART_RTS m 21 HB_GPIO_B
> St > St S2 X
| DFg2iP-1v L8710
GND2 200
GND2
VBAT_RAW VBAT_RAW
USB_HB DP USB_HB_DM
NFC_ANT NFC-GND
VBUS_OTG VBAT_SWITCHED
HB_GPIO_D_2V7 HB_GPIO_C
HB_GPIO_A HB_GPIO_B
HB_UART_TX HB_UART_RX
HB_UART_CTS HB_UART_RTS

ESD on CPU side

P
P2101 or here?
SD?DATS 2 SD-DAT3/CD SD7CD
SD_DAT2 | sponme oo |sw > SD_CD
SD_DAT1 & | oo .
SD_DATO 7 sp-0aTo
8 z
B ]
SD_CMD o H g
< <
P 3
SD?CLK S D-CLK § é E
2 a €
SD_vDD 4 4 sovop 5
_LCZ”’" s 1 sovss 2222
| | [ 3)
GND2 GND2
GND2 GND2
FLASH_A
< LED2103
f < ? LED2101 7,
z L130-5780002011001 VBAT_SWITCHED b % = PRIVACY_B
x .,
N N PRIVACY R
2 IR/| 5
. 4
</ Lepz2io2 o 1>t o PRIVACY_G
7 L130-5780002011001
LED-RGB-SMLP36
x
FLASH_K

(c) CC-BY-SA 2014-2016 Neo900 & GDC

Sheet: /uSD Breakout Board/
File: neo900_SS_21.sch
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TODO: consider sheet for deletion
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u2301 —

needs final tuning (which button on which position) son 122 T5C2 SDA UPPER
VOL+ and VOL- could drive FETs sitting in the matrix sod—2 72C2_SCL_UPPER]
T 2 KEYIRQ »
. coLo GND3 9 | o B
Address: 0x84
cOoLt 0 ] o
CoL2 1] coz Rowo [—2
CoL3 21 cows Row f——
CoL4 2 1 cows Rowz [—2 H
COLS 1 cois Rows |—2
CoLe B cows Row4 f—=
CoL7 18 coL7 ROWS 3
C| coLs 1 cois Rrows |—2 &
coLo 18 { cote Rowy |—1
TCAB418RTW ROW6
[ [ [ ] [ [
d d d d d d l ROW?
° ° ° ° ° ° ° -
™ —
) ) ) ) ) ) ) Case switphes
\ \ \ \ \ \ \ ROWE VOL_UP_UPPER
[ [ [ ] [ ] [ ] [ [
\ \ \ \ \ \ \ ROWS PMOSFET-GSD
D D|
ROWS5
[ [ [ ] [ ] [ ] [ [ [ ] [ ]
¢ * s \ \ | It $ Iy ROW4
B2 R2303
ShLck ™
B31 D2301 B33
D2302
H
o—ﬁ% o—é ® ik I, Bk K | ® I 1 ROW3 VOL_DOWN_UPPER
e D06¢3 h h h h h h h
B22
D0603 ¢
nil
B21 D2303 B23 B24 B25 B26 B27 B28 B29 B30 PMOSFET-GSD
D2304
"‘ﬁ% ‘% $osel PRerTl PR "‘@ Home 3 * w7 Dowi ] ROW2
e D06¢3 h h h h h h h
E B12 3
D0603 0_{
B11 D2305 B13 B14 B15 B16 B17 B18 B19 B20
D2306
"_ﬁ - "_é $sec] "_{_1 '/_1 'ﬁ el et 7] $Righ ] ROW1
B2 Do6¢3
D0603
CTRL -
_} D2307 B3 B4 B5S B6 B7 B8 B9 B10
D2308
e - Ao e &7 & e e e e e ROWo
o= ° ° ° ° ° ° ° °
D0603
replace by 2x RB521ZS8A30 for space constraints
F F

TODO: key names are nonsense

TODO: rearrange matrix to avoid diodes ?
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Resistive Touch (display connector)

PN 2 un U2402 sod—2L
Yu 40 4 Y+/5WLR SDA 2
O 5 xursws ADDRSEL R—_l_
v .I-, S vswuL
o ° R2402 —— L VY comm seLect (225 GND3
1 ——560R;1% IR
N900-DISPLAY _fcasos [ Cos07 | C2408 _| C2409 T R2408 — TR 17 va AUTOBAUD [—22-¢
e UART_TX [—225¢
n 1n n 1n 2 eiecrs UART_RX [—215¢
2 eiecTs
ED 18 30
Y—— ELECT2 WAKEUP f=——
GND3 N TPENDING |—= PENIRQ
R2401 reseT 2
[1v8_UPPER ® 10R > VDDA
C2401 VSSA
VREG_IN |—125¢
4u7 241 vop
1 vss VREG_OUT —13%¢
2 fvss @
GND3 > CRTOUCH
&
C2410 | C2411 N
100n 100nF
GND3 GND3 GND3 GND3
Sheet: /Display-Peripherals/
File: neo900_SS_24.sch
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Parallel Serial
L2501
[VBAT SWITCHED_UPPER gV LCD LED
10uH,750mA,LQH3NPN100NMO Populate EITHER parallel (with current
mirror) OR serial.
U2501 % o % o % o)
L sw |—4— & & =
TWL4030, GPIO6/PWMO, ball M4
LCD_LEDS_PWM 0 9 ’ 5 oL Fp —L Q2501
Tav 20m0
E2 c2 2
2 cowp aND —— 1 6
TPS61160DRV B2 B1
32 Nl 2508 __(:2501 (or other) : °
g8 2P e C1 7‘% e
ol o 220n 1u 3 4
PMBT3906VS Display Connector
ESD Py
P1G
GND3 GND3 31 = EAR_M_UPPER
. - l:‘ — ESD, choke, caps ?
¢ mi
[CD_CABC ° Voo 0= 30 V. Ic 5= 20 mA Ll fy EAR_P_UPPER
°
R2512 1 Bl
CAEC {Foor} ° - g
2|e 74X1G04_6 * 2 1 . soa (2 12C2_SDA_UPPER
DNP 2 12C i ESD
100n DNP LED- scL 12C2_SCL_UPPER|
N900-DISPLAY
o
3lo|
GND3 GND3 GND3 g
NG 2
NG 8
GND3 | GND3
2x(105V,15mA) | P8
ALSINT & ave-NT VAMB-2vs [—2 2V7_UPPER]
TODO: 22k on PROXY ? (N900) < PROXY] 20| oprsw DisP-1vs (24 1V8_UPPER]
Bead + C on power supplies ?
ESD [CAM_B_EN 151 cAM-SHUTDN Disp-ave |22 2V7_UPPER]
ESD [CAM_CLK 2 { cawextolk camvoiG |2 1V8_UPPER|
ESD CABC = | CAM-VANA [—2 2V7_UPPER]
ESD, PU ? [LCD_RST 3| peser
N900-DISPLAY
GND
GND
% GND not shown here:
E LCD_CS cs = GND Camera, Touch, LEDs
< GND
L2502 LCD_MISO] 51 som 3 aND
CDP_DO_P SPI g GND
— LCD_MOSI S EC 5 anp
CDP_DO_M D 2 anp
ACM2012H LCD_SCLK 38 1 ok > aND
o GND
%]
L2503 GND
CDP_D1_P GND
f— 20 po. aND
CDP_D1_M 2 oo GND
ACM2012H psicsl oo
46 1 o1e aND
L2504 o1 GND
CDP_CLK_P GND
f— 28 1 ciie aND
CDP_CLK_M e EX oD GND3
ACM2012H .
! Choke is enough for ESD ? N900-DISPLAY
GND3
Sheet: /Display-Panel&Power/
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OMAP is not part of v2

(c) CC-BY-SA 2014-2016 Neo900 & GDC

Sheet: /CPU + PoP RAM/NAND/
File: neo900_SS_26.sch

Title: CPU + PoP RAM/NAND

Size: A3 I Date: 17 JUL 2016

I Rev:

Plotted by eeshow 14908eb+ 20160930-18:22Z

| 1d: 26/37

I 8

9 I




eMMC is not part of v2

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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Companion chip (TPS65950) is not part of v2

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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TODO: empty this sheet, too ?

simple capless 400mA LDO for TPS65950 substitute

only for prototype,
(only for p ype) U290+
-> IN out
[VBAT(>TPS65950)_UPPER . Lbo
e £ Ners "0R" bridge to separate nets
o TPS73633DBV VNINIC2 CPU
GND3
U2902
N T = V8 _CPU
3 en 2 NCFB f—2=X
TPS73618DBV
N
GND3

(c) CC-BY-SA 2014-2016 Neo900 & GDC

Sheet: /BB-XM Dummy (TWL4030)/
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POWERED
. L
Main Camera ¢ — 2V7_UPPER
1
C3001 C3002 N3001
P3001B = __2 ) N97-CAMERA
u
VDDA 3
R3001 vooa (%
TR L. T 2 ano
CAM_XCLK GND3 = ano
CAM_CLK vio |12 1V8_UPPER] 5 ano
vio |2 C3003 | C3004 L ano
[CAM_MAIN_SHDN 181 suon [T,
27p 2u2 7 anp
VBAT 15 it GND
VBAT 18 M2 GND
GND3
Vs UPPER] L VBAT_SWITCHED_UPPER]
2V7_UPPER| C3005 GND3
U3001 2P 2u2
P30011
[CAM_B_EN = GND3 12C3_SCL_UPPER 2 1 sc
12C
O 12C3_SDA_UPPER 2 | spa
- COM1 oI
ol L NOT CSI_B_CP P3001A DF37NB-20DS-0.4/N97CAM
ol N2 o L N
EE » 7| oata-
& noe osics!
COoMm2 9
[CAM_CLK_P| Cs L NO2 CSI_B_CM 10 zt:
B3
CAM_CLK_M
ErED TS3DS26227 DF37NB-20DS-0.4/N97CAM
&[° 3
CAM_DATA P
CAM_DATA N
GND3
C3006 | C3007
g PR 100n 100n
U3002 Front camera (display connector)
- GND3
AT P1A
Ne. 57
COM1 D“ 56 oA
DATA
ol L N;{ CSI_B_DP DSICS!
IN2 54
3|8 A3 CLe
8|3| 53 .
i {>—/I/ . o
comz 03 N900-DISPLAY
b 3 L w0z CSI_B_DM
B3

[TS3DS26227

GND
[
GND
B2

GND3

No ESD ? (N900)

Sheet: /Camera/
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Title: Camera
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1
23

AUX and Display LEDs

LED3101

3102
470n

18

17

O G

MSL0104RGBU1

RGB LEDs (display connector)

ESD ?

LED3102 W

RAT

RA2
7

note: D7, D8, D9 are powered differently
BK checkme: assignment of LED location to output number

S

5115

o 3

U3101A * -

5 5
12C3_SCL_UPPER 2 bect
12C3_SDA_UPPER £ son
RGB_CTRL_EN S en
CLK32KHZ_UPPER & Peik
RGB_INT] INT

Addr: 0x32
2 pseLo
21 nseLt
10 e
VBAT_SWITCHED_UPPER 3 voo
L

LP55231

GND3 GND3

EXP | o
<
S
<
S
I Q
2
=
=

GND3 GND3

Y Y B

MSL0104RGBU1

GND3

Sheet: /Fancy LEDs/
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[VBAT_SWITCHED_UPPER
C3201 C3202 NS C3203 C3204
202 Jtoon B[ % &’T mT QT Us201B 202 Jtoon B[ % &’T m’T mT U32028
o o > ) o o = )
El 3 g R g8 3 g Kbd
LED3201 GND3 LED3202
G
GND3 fes MSL0201RGB fes MSL0201RGB
8
LED3203 LED3204
[iV8_UPPER =3 IS LP55281YZR N Vs UPPER =3 IS LP55281YZR \
Caz0s o U3201C Ca208 U3202C
- VDDA VDDA
R
‘ 3207 — e | s ‘ 3208 — e
P I n P II n
R3201 RGB C R3202 RGB Kbd
tbd 5 1 ree [ibd_} B 1 ircs
R3203 B R3204
q tbd €2 1 mr [ tbd e 1 ar
LP55281YZR LP55281YZR
B4 B4
0 U3201D X0 U3202D
*X— MSL0201RGB
4 1 sumo R €4 1 sino Y -] PRIVACY_R_UPPER
B LED3205 B2 D5 Privacy
i G i G PRIVACY_G_UPPER
rese fes MSL0201RGB rese fes = (on BOB)
3 | WmsT 8 B | wmet [y - PRIVACY_B_UPPER
GND3 02 | e LP55281YZR GND3 02 | e LP55281YZR N
e U3201E e U3202E LED3207
24 ase2 24 ase2 Red
U3Z0TA R U3IZ02A R
S . s . LED3208 S . s . LED3209 Orange MOD
12C MSL0201RGB 12C
< | son ggggee B < | son ggggee o [ LISTCTo0eFKT
6666060 6666060 NS Bl
LP55281YZR LP55281YZR LP55281YZR LP55281YZR LED3210 v
3| | 5| 2| 2| 2 i It I ) LTST-C190TBKT
GND3 GND3 CHG_IND_UPPER
12C3_SCL_UPPER
[2C3_SDA_UPPER
nRESWARM_UPPER
Sheet: /Basic LEDs/
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Cleaning up. The connections to
BB-xM are on the next sheets.

TODO: v2 power supply still needs designing

P3304E

SIGN

4D

connect to BB o, |eme
by some Micro-USB cable

Ve |1

105017-0001

uasot 3.7V (VSYS/VBATT)
[0 s [ LDo oor | BB-VSYS
[BB-1v8 S1en 222222 wrs
85580853 Ersetzen durch 2A buck converter
©3301 ’1“’1° :1Nlml'rps737omna C3302

GND3

USB_MODEM_DP_UPPER
USB_MODEM_DM_UPPER

Sheet: /Connector to BB-XM/
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Title: Connector to BB-XM
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P3401J3A

Y I
22 mecen
238 1 15c28DAGRION83
21A 1 MMC2CLKISPI3_CLKIGPIO130
197 MMC2CMDISPI3_SIMO/GPIO131
—I7A 1 MMC2DATO/SPI3_SOMIGPIO132
158 { \mc2DATI/GPIO133
137 | MMC2DAT2/SPI3_CS1/GPIO134
—HA 1 MMC2DATa/SPI3_CSO/GRION3S
281 MMCZDAT4MMCIDATO/GPIOT36
A MMC2DATS/CAM_RESETMMCADAT1/GPIO1S7
SA_ MMC2DAT/CAM_SHUTTERMMC3DAT2GPIO138
31 MMCZDAT7IMMC3DATI/GPIOT3
(weak) 2 vio_vs

EXPANSION (P9)

GND

RESET

12C2SCLGPIO168

MCBSP1FSRICAM_RESET/GPIO157

MCBSP1CLKRISPI4_CLK/GPIO156

MCBSP1DR/SPI4_SOMIBSP3DR/GPIO159

28A %
o
267 [NRESWARM_UPPER »
248, 12C2_SCL_UPPER
22A
20A
187 BT_PCM_DR_UPPER]
167 BT_PCM_FSYNC_UPPER

M o161

MCBSP1CLKX/BSP3CLKX/GPIO162

MCBSP1DX/SPI4_SIMO/BSP3DX/GPIO158

1A BT_PCM_CLK_UPPER
128 BT_PCM_DX_UPPER

UART2RT 10pi0tas |10 BT_UART_RTS_UPPER|
UARTZTXBSPICLKXIGRT111GPIO145 [—2A %
oc sv |24

Top View on BB

BB-xM Main Expansion Header (P9, 7.24)

TODO: update pin names in footprint

P3402

I vio.1vs
WLAN_SDIO_DAT2_UPPER 31 Mmcs_DAT2
WLAN_SDIO_DAT3_UPPER S 1 Mmcs_DAT3

—Z{ apo_t1s
9
WLAN_SDIO_DATO0_UPPER 1t 1 wmcs DATo

13

—L1 mmca_DATEGPIO22

(ABE>——{ 1oa sioero 1m0

MMC3_DATS/GPIO23

AUX (P17)

ez (2 VMMC2

MMC3_DAT7/GPI021 [—4—

GPio_te |5

Mmc3_DAT1 |—& WLAN_SDIO_DAT1_UPPER

MMC3_DAT4/GPIO14 10—

Mwmca_omp (12 WLAN_SDIO_CMD_UPPER
MM oLk |4 WLAN_SDIO_CLK_UPPER

DMAREQ3/GPIO43 [—E—

FM_nINT (on 10 expander)

—7 { avcine PwRON [—12 POWERON_UPPER]
2 1 ano aND %j_
BB-XM-AUX
GND GND
Sheet: /BB-XM Adapter (CPU)/
File: neo900_SS_34.sch
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P11 (7.25)

P3401B
<
=
2 28 { onp anp (128 S
S o]
188 178
A pyipup DSS_VSYNC/GPIO_68 CAM_CAP_1_UPPER| cc
LCD (P11) _CAP_1_! ] (oo GPIO)
CDP_DO_P 168 ] b11/DSS_D11/SDI_DATIP/GPIO_81 rzcason 22 12C3_SDA_UPPER
CHG_INT (on IO expander) 148 { poo/sys_BOOTSMMC2_DIR_DAT3/DSS_D22/GPIO_7 D19/SYS_BOOTH/DSS_D19/GPIO_3 (32 PROXY] (N900 compatible GPIO)
128 | 114/DSS_D14/SDI_DATSNIGPIO_84 D23/SYS_BOOT6IDSS_D23/GPI0_8 (1B
CDP_DO_M 198 { 510/DSS_D10/SDI_DATIN/GPIO_80 D12/DSS D12/SDI DAT2N/GPIO 82 (22 CDP_D1_M
CDP_CLK_P| 88 | D4iDSS_D22/SDI_CLKPIMCSPI3_CS1/DSS_D4IGPIO_92 D5/DSS_D23/SDI_CLKN/DSS_DS/GPIO_93 |—L& CDP_CLK_M
LCD_MISO 8_{ D2iDsS_D20/SDI_DENIMcSPI3_SOMIDSS_D2/GPIO_90 DA/DSS_D21/SDI_STPMcSPI3_CS0/DSS_D3/GPIO_81 28 LCD_CS
LCD_SCLK 48 1 DoiDSS_D18/SDI_VSYNCMCSPI3_CLKIDSS_DO/GPIO_88 D1/DSS_D19/SDI_HSYNG/McSPI3_SIMO/DSS_D1/GPIO_89 |—22 LCD_MOSI
28 | o sy pc_sv &
Top View on BB
BB_5V
P3401C
<
=
S 20 1 anp anp (12 S
S o]
18C | HSYNCIDSS_HSYNC/GPIO_67 DEN/DSS_ACBIASIGPIO_6g 7€ CAM_CAP_2_UPPER] (N900 compatible GPIO)
16C { GLk./DSS POLKIGPIO 65 DBIDSS_DBUARTT_TX/GPIO_76 (%€ UART1_TX_UPPER Modem
12C3_SDA_UPPER 140 | osscl DaIDSS_D8/GPIO_79 (13 UART3_TX_IRTX_UPPER |R/Hackerbus
X222 e D8IDSS_DBGPIO_78 |-1C UART3_RX_IRRX_UPPER |R/Hackerbus
LCD (P13)
CDP_D1_P 10C { 513/DSS_D13/SDI_DAT2P/GPIO_83 D7/DSS_D7/UARTI_RX/GPIO_77 [—2C UART1_RX_UPPER Modem
8C D16/DSS_D16/GPIO_86 D15/DSS_D15/SDI_DAT3P/GPIO_85 c
€ 1 bigisys_BOOTODSS DIB/GPIO_2 D17/DSS_D17/GPIO_87 —2C WLAN_EN (on IO expander)
4C 1 Do1/SYS_BOOT4MMC2_DIR_DAT2/DSS_D21/GPIO_6 D20/SYS_BOOT3/DSS_D20/GPI0_5 [—3C LCD_RST (GPIO reassigned in Neo900)
BB_1V8 20 1 vio_1vs asy (12 BB_3V3

Top View on BB

P13 (7.25)

TODO: update pin names in footprint

UART1_RTS

TODO

UART3_CTS_RCTX_UPPER

UART3_RTS_UPPER

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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Processor Camera Port Interface (P10, 7.20.3)

CAMERA (P10)

GND

VS/GPIOg5 f—rm

HS/GPIO94

GND

33 I

I
31
N900: unused

29

N900: unused

PoLK/GPIOS7 [—2L AM_B_EN> (N900 compatible GPIO)
avs 2
Do/GPIO%H | ALS_INT (N900 compatible GPIO)

23
ouepio10n 21— PENINT]

D2(GPIO101 [—2m

D3GPIO102 [T CAM_MAIN_SHDN
DHGRIO103 [——— N900: unused

D5/GPIOT04 [—2 TSC_RST

: N900: BTHOSTWAKE

(N900 compatible GPIO, cam_d3)

15

(N900 compatible GPIO)

D10/GPIO109 [———

DI1/GPIO110 f——

3
N900: unused

! CAM_COVER_INT_UPPER (cam_d11, on O expander)

Top View on BB

P3602
34 GND
TODO: definerole  {VAUX3_UPPER]-@ o G
T 30 VAUX3
28 GND
26 ava
TODO: define role  <BB_3V3} e Ed
22 GND
20 GND
TODO: definerole  {VAUX4_UPPER}—@———"— vius
T 16 VAUX4
141 6o
[FLASH_INT_UPPER 12 1 wencrioer
HEADPH_EN_UPPER (on 10 expander) | _10 | .\ o0
Also on EXPANSION | %] 1200t
Also on EXPANSION | X——] 1262504
= GND
GND

TODO: update pin names in footprint

P3601

CODEC_DIN_UPPER 1
CODEC_DOUT_UPPER 2

MCBSP2_ DX

MCBSP2_ DR

MCBSP2_FSX

Audio (P18)

MCBSP2_CLKX

2 [CODEC_WCLK_UPPER
< [CODEC_BCLK_UPPER

BB-XM-AUDIO
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Molex Jumper cables to connect BB-XM-Adapter to Uppwer board

N3701
15015-0439

N3702
15015-0439

N3703
15015-0439

CPU

N3704
N900 case 4

N3705
N97-CAMEH

N3707
STENCIL-T!

N3708
STENCIL-B

ssembly

A-HOLE

TTOM

DISP

CAM

N3706
headset jacq
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