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Note regarding 12C addresses:

Addresses in the schematics are provided for convenience.
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lock switch

P-LOCK201C
SCREEN_LOCK] _N P-LOCK201A
D201
‘,_N P-LOCK2018
V5.5MLA0603N
ESE16J001
GND
volume
P-PLUS201A
_N P-PLUS201C
.;_N P-PLUS201B
V5.5MLAOB03N p—
GND
P-MINUS201A
_N P-MINUS201C
"_N P-MINUS201B
V5.5MLA0603N EVOP42BIM

GND

D205

V5.5MLA0BO3N

D206
V5.5MLA0B03N

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

on-off

P-ON201A

P-ON201C

gl
X

P-ON201B

EVQP40B3M

camera trigger

P-CAMERA201A

P-CAMERA201C

P-CAMERA201B

y

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

EVQ-Q0GO3K

GND

can be used to test/operate the modem through the OTG port (w/o UPPER PCB)

P201

vB

D+

R201
USB_MODEM_DM [ OR }
R202
USB_MODEM_DP {OR }
R203
{VBUS_MODEM|] (o)
VBU: 1VB
OTG_DM -
OTG_DP .
{OTG_ID —
S5/GN.
A e 4 o
U201 C201
© © e e __22u,10\/
21 ano vBus 2%
ESD
1P4220CZ6
GND GND GND

[}

GND

SHELL ==

SHELL

SHELL

SHELL

Bl

USB-AB-47590-0001

GND
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TODO: VBAT_SWITCHED, with 1V8 as "enable"

U301

L301
VBUS > @—— vaus sw 2 > VSYS
a0 08 241 veus sw 22 8301y
I . II X . soor |21 47n C304
OTG_DP Au7;10V 82010V 21 DupseL paND 1L 10u
PGND 31
OTG_DM 2 oe
GND GND
Addr: 0x6b svs 2@
{ CHG_IND £ sTaT svs [ e T
i oar (12 (BATT)
BQ24297RGE Bt 4
12C3_SDA £ 1 soa Qon
12C3_SCL 5 soL
{ CHG_INT It REGN
100/500 mA selection [CHG_OTG: £ ot
=B & s
i
w
GND GND GND
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MODEM_EN —

R4

R401
OR]

VMODEM

VIN vout

VIN vout

oN GND

A1

B1

ci

VMODEM1

VMODEM2

VMODEM3

11
VSIM_A 100k L 2

TPS22963CYZP
GND
o © ~ © 2 °
5 S S 5 S I
b3 b3 b3 b3 & 3
1 1 1
U402 8 U403 8 U404 8
¢ ¢ ¢
D1 { aus spa A2 D1 { aus spa A2 D1 { aus spa A2
1 T 1
sou |-AL sou |-AL sou |-AL
D3 D3 D3
N Adar: Oxdx N Adar: Oxdx Adar: Oxdx
D2 ALERT A3 D2 ALERT A3 D2 ALERT A3
C405 C406
_Joawor _|cae S _Joas _|caos i i
(o1l PV (o1l PV 1000 1000 (o1l PV
100n 100n ol d 100n 100n o e o e
GND GND GND
INA231YFF INAZSTYFF  Addr: Ox4E INA231YFR Gy Ox4D
Addr: 0x4F GND
GND GND
INAZ3T_INT>
12C2_SDA
[12c2_scL
R417
VSIM
VBAT_SWITCHED
U407
R420 11 vee VBATT [—2 VSIM
SWIO_1 i} ios . vsiM : ° VSIV_1
SWIO_2 RST  SIM_RST ——X
SWP_nRESET VINTANA2| Troon ‘80 CLK  SIM_CLK —)(: Lo _fous
x-10 siv_io 4
of « U406 o VSEL_1_EN 11 fN - 1u 1u
22 o N VSEL_1_3V_n1v8 12 6
FEE ce |7 >4 VSIM_SENSE > SEL GND
[oNeNe]
1V8 > 1 voo %% 5 GPo17 1z VSELV1$§I\7 1152 @ Ca08 1 TXS4555RUT
CPU_3V_n1V8 2 Gpi2 apiots L - - GND  GND GND
CPU_PWR EN 3 | apios apiots |18 T "232\5 2 15: o[8 Toon
MUX_SEL 4 { Gpioa GPio14 4 n Ra14 3 — Ua0s
MUX_SEL_Q 5 fapios | o GPIO13 2 TS 100K VSIM_B GND veim
5 1 Grios 36, aPom2 125 ADA4505-1ACBZ 11 vee VBATT |2
x—L apio7 8835 anp 1 " — vsim -2 ® VSIM_2>
- g g g 9 GND GND GND C410 9 | pst SIM_RST _5)<
g _L o . T & ] cu s oLk —:X _lcuz_[oua
5|7 | n
B SIM_IO
© 100 J< SLG46531 VSEL 2 EN > fN B T T
VSEL_2_3V_n1V8 12 ) o GND &
GND
GND GND GND I TXS4555RUT
GND GND GND
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TODO: does BATTID go to UPPER, too ?

R501
{HDQ> BATTEMP]
POWERED
P501
F509 ? VT VBAT w
EN * ® iam | &
DNP R502 BATTID T
BATTID > T00m 2 — ] ol |2
BGND § oo e
a GND
* oo | z
z z BATT-3PIN-N900
C501 g 2 i -
- POWERED 5%5 g%j GND
100 gl: 27 s é . E b: GND?
Il g Il < < attery cage to ?
B U501 & GND = 502
3 & oo |2 * J|_toon | 1
1 GND GND
e ono/so— <12C2_SCl]
'3 - san RBI 4‘3501 I—ﬂ
Addr: 0x85 (12C) 100n
J 2 apio HoQsoA |2 12C2_SDA
GND C504 | C505 | C506
—— .
100n 100n 100n POWE e Ve
BQ27200DRK
GND GND
GND
BQ_GPIO »
U502
C3 B3
BAT Voo BQ27421 may use clock stretching
221 smx soL A2 12C3_SCL
€508
= BN B BATTID|
10u Addr: 0x55
A1 apour son (22 12C3_SDA
S| vss vss Bzﬁ_
- BQ27421YZFR-G1A (4V2) GND
GND
BQ.VDD
. R510 C507
S| —
C509 Tou
BQ_GPOUT IL
GND

Note: BQ.GPOUT needs pull-up at GPIO.
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@ MODEM_IGT

M601F
enrp |-ELSx¢ 601 6 POMLOUT MODEM_EMERG Me01L MEO01M
enrn 185 {MCBSP4_DR| Pmelliclle A anp D10 anp
.’_As GND -’—D” 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 PCM-SYNG 2 apo  @—Elaw
prise % v  e—2 aw
GND sl g g g 3 & e ¢ w *—=— aw *—— awo
*—=— awo —=— e
= 5 2 8|5 5 5 5 PHSE o— cw —S cwo
I} o © I} 2 ) 2
z 2 SEs Z g o B TPo13 §-O WS- USB_MODEM_DP —= oo @—= aw
g 3 g2 22 *—= aw — o
= usB -
. = o |22 TP614 §-O WUSE USB_MODEM DM — o e—H_ oo
M601G PHS8 _’A o _’¢ o
vaus 2 VBUS_MODEM|] —22 anp —=— an
—E2_ oo o— e
LLEILS —=2— awo o—L— awo
Lis ON_KEY c3 g2
IGT @——— GN\D @———— GN\D
EMERG_OFF |14 P2 r'Y © EMERG —— oo *—=— e
TP619 —S— oo o—%— awo
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 Kia Lo SIM —2 oo — 5 e
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, [N GND *—2— awo *—2L_ ano
- TP605 Q CTS PHS8 BATT P12 C602 C603 C604 _% GND ‘A GND
. = us cts Tp “Toop e CYMODEMS —=—cn  @—aw
TPB09 @ RX BATT+GSM &l *—2 awo
UART1_TX P ax paTTGsM @ ® ® ® < VMODEM]|
TP60S @ RTS MBO1A | _ceos _Jceos _Jceor
UART1_CTS| e ars BATT.WCDMA [ ~ ™ ™ i 1
TP610Q TX BATT.WCDMA ° ° ¢ GND GND
UARTT_RX] P12 | oy
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
pSR O————L2 osa . z GNSS_IN|
TP612 25 EH
DTR O—— 2 018 5 5
M601E B z
GSM_ANT_DRX| GSM_ANT_TRX]
Place taps close to modem
GND GND GND GND
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1V8 )

100k

R705
R706

100k

U712

P701

1V8 )

[MUX_STROBE

o T
U702A m/l VCC‘°’7| cd A SM GND 2| e
MODEM_CD_A} 1y | A 4 > oL . SHEELD - .
GND’ K 8 o
SN74LVC2G07DSF SN74LVC1G32DSF ESDABV1-5P6 2
Dlodes 74LVG2GO7FWS Diodes 74LVC1G32FW4 g
s e &g = aal_1 B o
A e U702B o U704 eNe 5
vee b= 1 CD_B_SIM - ci cs
MODEM_CD_B 24V > 23‘\ 4 (2 VSIM_1> vee aND
SN74LVC2G07DSF e SN74LVC1G32DSF oz _Lcme e
Diodes 74LVC2GOTFW4 Diodes 74LVC1G32FW4 [ SEI SEI n 220n :T Part has contacts but no switch I § 3[%'
2|5 ISHES IS
GND § elle E
R707 GND  GND GND GND
Small logic gates are placed CPU_CD_2 1 ]
in close vicinity and share the U710
bypass capacitor.
2 ysim1 vo (12— SM 001 RBATTERY PRESENT]
[MODEM_RST_A 3| RSTHI RsT1 |2 SV CLK
[MODEM_CLK_A 41 cLkHt oLkt AL SIM BATA
MODEM_DATA_A S DATAHI DATAT 8
6 VSIMH2 VSIM2 15 g:m*gg?zz
[VODEM_RST B 7 1 RsTH2 RsT2 |4 SIMCLK 2
[MODEM_CLK B 8 olkz cuke -1 | oo
MODEM_DATA B 2 DATAH2 paTA2 12 SLAILs U713
10 fyee OF (—t 2
Hlaw 2 seL 2
z C708 o £SD
£ oon | FSA2866 ESDA6V1-5P6
= w o N =
12 8 & 8 8 3
a
8} of o <« o -
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.
e
R710
VCC _ RIC @
1 |A c U706 T8 Rﬂ;' €2 1 pst swio [ SWIO-2
R o MUX_SEL > 2 {p § a2 MUX_SEL_Q > L=t =
2 5 5 : : ; oL e
(5}
GND SN74LVC1G04DSF _c7w0 st e SHiELD |82
Diodes 74LVC1G04FW4
SN74LVC1G123YZP  ~ fodes | Toon swt Glosed = card present e g
101-00271-82
1 1 I¢] C713 C715 1
GND GND GND GND S orot \Ejg\ - = GND
] n 220n
SN74LVC1G74DQE 9
The delay timing is approximative. NXP 74LVC1G04GS = V5.5MLA0603N
NXP provide the following formula: < —_—
tw = K* R * C = approx. 500 ms ivel 2 P GND GND GND
for K estimated to be 0.5. o GND
®
U709
[MUX_CPU_nMODEM 21p 8 af=2
1 > sl
K Q
7 g o
NRESWARM > £ 1R 2 o o
— z
SN74LVC1G74DQE 1oon S
NXP 74LVC1G04GS =
o—eo N 5
GND GND Q
S| o3| <|3
U703 SEEEEE
ol ol ol
1 11 U711
> Vref A Vref_B
V8 L VGEN 12 VSIMCPU VSIMH1 vsimi 2 VSIM_t
CPU_SIM_RST 2 | o112 RSTHI RsT |2 S st
CPU_SIM_CLK 3 e B2 -2 CLKHI okt L SV DATA T
CPU_SIM_IO ‘; A B3 ‘; DATAH1 DATAT 8
— 5
6 (A;:\ID B4 VSIMH2 VSIM2 15 ;ﬁJ‘MﬁZST 2
RSTH2 RST2 14 SIM’CLK’Z
LSF204RUT CLKH2 Clke 12 SIM DATA 2
DATAH2 pATA2 |12 = =
GND i
vee o OF
[ I seL 22
| FSA2866
IS
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GND

VGNSS_SENSE

R801
——{ ook
FD V8
GPS LNA
L801
8n2;LQW15AN8N2G00D
U801~ T | oson

9
el

Antenna switch for GPS kill

VGNSS_OVERRIDE|

8
pgoz 50 Ohm - n Ug02
GNSS RF 3 6 e 1 B VDD

| REIN RFOUT f }— ‘o) . 50 Ohm Jos

P z o GND o1 X I TR 1 ——

803 5 z 3 5 T T o

GNSS_GND GND . =0 cont G\N
PE4259
r'Y GND GND GND
BGM1034N7
50 Ohm
tbd.
c802
Ant connector
50 Ohm 50 Ohm
- [ CPL-WBF-00D3 o T ]—{GSM_ANT_TRX]
GSM_RF O P804
I o o o
= & & & 9
P801  P805 E
GSM_GND GSM_GND
uso4
R806
GND 21 ReIN vour t——"70K — ADCH1
GND GND
GND . .
EN REF X
|__3 anD Voo ——@- ® 27|
GND c805 | C806 JEED"
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
RFIN vour (—2 — o —@ ADC2
GSM_MON_EN EN REF —2—X C807
8 .°2| ® =
Ug06
GND VDD
R I <&
VDD § g g GPIO17 L LMV221SD-WRONGPACK cs10 GND
[CHCRC) 16 GSM_CMP_P
e e TS 15 GSM_CMP_OUT L
GPIO! GPIO1S [—2— o CNIP [GSM_DETECT
GP\Oj GPIO:i 4 GSM_CMP_N =
13
GPIOS GPIO13 [——
GPlos 33 . GPoOt2 2 GND
Grio7 88 5 anp 1
T oo
GGG
SLG46531

L TODO:
TODO:

TODO:

complete comparator circuit
add silego i2c assignment

To) ¢
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WiLink8

Place taps close to module

US01A 50 Ohm Jo1 50 Ohm 5 po0
AT |22 T e — P | MY
e s |18 k ! ° e I WHANLAE TODO . f . e P
WL ANT N aSSIQH OOtprlnts ! -
. - GND GND
EXT_32KH]} CLK32KHZ| Py
< CLK32KHZ] 5 . N WLAN_GND ; ano Ei ano
3
opiot | TP w7 ) GND EL i PP D P
GP\OZZS—TP%ZOWLRX For debugging 16 o a5 e
GND GND
o L - 1 e G 1 ano
B < GND GND GND 12 o T eno
i 21 ano S 1 ano
WL1837MODGIMOC = ano o ano
coo4 | coos Co06 N ]
— GND GND s e i
100n 10u u £ oo pov Ko
3 ano G141 o
23 _{ ano 812 1 ano
GND  GND GND P e P e
2 { ano G171 ano
37| ano 818 ] ano
o e 812 1 ano
41 anp L
4 1 ano 8211 anp
41 anp 82 1 ano
49 G23
GND
U010 Ug01D Ug018 2 ano o 222
WL_SDI0_CMD WLAN_SDIO_CMD BT HOLATS BT UART RTS SVIGRIOT 2 “—1201 TP905 o i GPIOT1 = :: aND z: aND
wi_soi0_cix WLAN_SDIO_CL o7 oi c7s |51 BT_UART CT§ rsvpion [—2— WL GPIO! e wcpios | & P =
wL_spi0,_00 WLAN_SDIO_DATO o7 on T |2 BT UART TX rovcpion [—4— WL GRIOI0 TRO07 5, vy g9 | B o Bt e
wL_spi0, 01 WLAN_SDIO_DATT ar vt |2 BT UART RX] Asviapion (5 WL GPIOT2  TR908 o)y “gpigr, [ 5 e e b
WL spio_b2 WLAN_SDIO_DATZ 87_uART_pBa |42 TPO0L o UarT 0BG sy |2 WL_RSV1 TP909 o\ Rsvi 3 2 oo
w510 08 WLAN SDIO DAT3 _UART_| novo |22 WL _RSV2 TPI10 -\ “Reva [ WL1837MODGIMOC S0 { anp
B BT_AUD_IN asvipios |22 WL_GPIO4 TP & wi_GPIO4 GND ::; e
N Ina —= BT_AUD_OUT BT_PCM_DR asvs |2 WL_RSV3 P2 wirsvs | e GND oo
YN EN (= {WLAN_EN] BT AUD_FSYNG BT_PCM_FSYNC asy |e¢ WL RSV S S
WL_UART_DBG BT_AUD_CLK BT_PCM_CLK 5 841 6o
WL1837MODGIMOC TP903 emonames g e b
WL_UART_DBG a7 en 4L BT_EN g e oo
WL1837MODGIMOC & g
£ —L— wiiss7mopaiMoc
g GND
w
GND
TODO: check caps
U902
. Loutiors |1+ Co8 ] 470n FM L OUT
2
&
FM-RX I—2 Ml epoz,ucé,Lx
FM_TX]| il -
filter 3-4 GHz FM_RFGND I [P Aouo |2 G909 ” 4700 FM_R_OUT
R904 Loot
Loop. GLOOP_P P FM_TXO o anoous |15 coto | 4700 VRN
connect >10cm MLZ1608M100W 3 I —
. Lnors e —cott | 47on PV LN
s
loop or stub antenna 2 B
P o V5.SMLAGB03N g e = FM_nINT
LOOP M FM RX/TX )
LOOP- ! I 10 1o apot |12 %¢ To select 12C, GPO2 must be driven
low at time of nRST rising.
o V3 ° 11 op ot (FW_aRsT]
Cco02 903
- B ano TN p2—p
100n 100n
22 { Gno soLrd—L 12C2_SCL]
Address: 0x11
GND soio |2 12C2_SDA
RoL— < CLK32KHZ]
SI4721BG -
GND
Si4705 is pin compatible (mostly) but RX-only
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VoD vDDIO 1V8_UPPER| [1v8_UPPER L 2
C1001 C1002 3 VDD cs 7 C1012 $1005
- s
10u 100n B B 100n Voo vopio =
ano Wit SENS_INTTY avesso SO 12C3_SDA_UPPER
sC = 12C3_SCL_UPPER|
e INT2 |2 SENS_INT2 > GND  mbar css 2
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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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neze [ MO (CFML OUT] ezt s [ (12C2_SDAY L1 son
A-L2IN(L) B-L2IN(L) =
LNEzL A |-8105¢ gz 8 -8l Y
ut101P ut101Q POWERED
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Hands Free
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Stylus detect
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\.z so—2 12C3_SCL_UPPER Ij
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C1601 C1602
C1603 C1604
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The LOWER-BOB interconnect is defined in the Hackerbus specification
http:/neo900.org/stuff/papers/hb.pdf

R1809

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

TODO: define NFC-GND
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CON1801
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USE_HB_DM 4 =
2 16 NFG_GND
[NFC_ANT s 1
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VBAT_SWITCHED 2 19 HB_GPIO_D_2V7
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 CT5_] s D
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Qisos o~
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2 D 3
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s T 7F T b HB_GPIO_B
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S T 7F T D HB_GPIO_C
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T HB_GPIO_D

D
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2 D
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100p
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D1801
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FLASH_A

C1803

4u7; 12V

FLASH_K

9

HPLED

TODO: =
. Use arrays [FASHSTROBE
t) FLASH_EN »
-
TODO: 2V7+SW / LDO % i
GND e
12C
ol of & U1801B
GND
Missing 10 level shifter chip (or do we really have the space for 10x discrete T+R+D ca. 3x3mm each?)
Missing 6x 2R for alternate function select (do we have the space for ca. 2.5 x 5mm?)
TODO: HB USB PHY goes here
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AUDIOIN

TODO: update D1901 footprint

NOTE: 1V8 may be quite noisy

1V8 > 4
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Configuration inputs. May be unnecessary with SLG46531,

once configuration through 12C is confirmed.
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This is just the collection of signals we have.

. . - SHIELD
Proper assignment still pending.
G2001 _N G2005 G2007
G2002 ’_N G2006 G2008
q
G2003 G2009
P2003 P2004
G2004
VBATT_UPPER b 60 [—22 VBATT_UPPER VBATT_UPPER b 60 22
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X2 20 o A i available | —— % o < CODEC_MCLK_UPPER|  TODO: HFCLK not exported by BB-xM P10 ==
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PRIVACY_B 212 o -2 document [HEADPH_IND o B o -2 {CODEC_BCLK pio (2
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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
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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
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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 2L KEYIRQ_UPPER >
. 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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POWERED

L2401
[DMIC_BIAS ]
tod M2401
Voo L
DMIC_DATA} out anp =2
[DMIC_CLOCK ® ( 1GND 5 _ cau02
2403 LR GND ; “Toon
GND
27p SPK0415HM4H
GND3 GND3 GND3 GND3
POWI
L2402
tod M2402
Voo L
5
out GND
Resistive Touch (display connector) QGND s o404
‘ 7 ==
LR GND 5 100n
GND
SPK0415HM4H
PN 2 un U2402 sot—2L — 1
e I . con |28 GND3 GND3  GND3
O 5 xursws ADDRSEL R—_l_
v .I-, S vswuL
X 2L ® 1 R2402 FTERT 1 comm_seLecT |-22¢  GND3
— 1% 15
X-/5WLL
N900-DISPLAY _fcasos [ Cos07 | C2408 _| C2409 T R2408 — TR 17 va AUTOBAUD [—22-¢
; ; ; ; e UART_TX [—225¢
n n n n 2 cieoTa UART_RX [—215¢
2 eiecTs
ED 8 Eieere wakeup [—25¢
GND3 N TPENDING 22 PENIRQ
R2401 ReseT —285¢
[1v8_UPPER ® 10R > VDDA
C2401 VssA
VREG_IN |—125¢
4u7 241 vop
1 vss VREG_OUT —13%¢
GND3 Evs g
2 CRTOUCH
%
C2410 | C2411 N
100n 100nF
GND3 GND3 GND3 GND3
Sheet: /Display-Peripherals/
File: neo900_SS_24.sch
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220 _ Vv LCD_LED

TWLA4030, GPIO6/PWMO, ball M4

LCD_LEDS_PWM 0

LCD_CABC

[VBATT_UPPER
10uH,750mA,LQH3NPN100NMO populate
. DP1:serial
- - a  for*
u2501 slo| & 2lo| & Zle| & one1: parallel with mirror
el el N
L sw |—4— gLl e gLl e =
Current mirror
R2501 _ ) s | o ol Q2501 Veceo >= 30V, Ic >=20 mA
Tav 20m0
E2 c2 2
2 cowe aND —— 1 6
TPS61160DRV B2 B1
< o o250 _| cesor (or other) 2 7% 5
g8 2P e C1 e
ol o 220n 1u 3 4
PMBT3906VS Display Connector
ESD Py
DNP1 P1G
GND3 GND3 o . T
LeD: N {EARM|
l:‘ = ESD, choke, caps ?
e E - 20 Leo- P _-5 -EAFLP
1 g %
R2512 Bl
CAEC {Foor} ° - g
2le 74X1G04_6 ® 2 | (eos soa |2 12C2_SDA_CPU
DNP R2508 12C ESD
100n DNP {0 1 2] Leo- scL 2 12C2_SCL_CPU|
T N900-DISPLAY
Z 3|
GND3 GND3 GND3 o)
NG 2
NG 8
GND3  GND3
2x(10.5V, 15 mA) PiB
ALSINT £ AvBNT vAmB-2v5 [—2 2V5_UPPER
TODO: 22k on PROXY ? (N900) < PROXY] 101 opsw Disp-1ve 2% 1V8_CPU| )
Bead + C on power supplies ?
ESD [CAMBEN 121 camsHuTON oisp-2vs -——— Ve
ESD CAM_CLK 9] CAM-EXTCLK cam-voia L CAM_VDIG_1V8|
ESpD SABC = loee canvana | CAM_VANA 2Vg

ESD, PU ?

RESET

N900-DISPLAY

E LCD_CS A 1o =
4
L2502 LCD_MISO] 2 som 3
CDP_D0_P s g
= LCD_MOSI S EC %
CDP_D0_M D 2
ACM2012H LCD_SCLK 38 1 ok >
@
L2503
CDP_D1_P
— 201 po+
CDP_D1_M 2 oo
ACM2012H Dsics!
46 D1+
a7

CDP_CLK_P

D1

O
=]
N
(o]
=
s
S

—

I

3

S

|| -

CLK+

ACM2012H

Choke is enough for ESD ?

LK

not shown here:
Camera, Touch, LEDs

GND3

N900-DISPLAY

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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OMAP is not part of v2
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eMMC is not part of v2
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Companion chip (TPS65950) is not part of v2
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simple capless 400mA LDO for TPS65950 substitute

(only for prototype)

[VBAT(->TPS65950)_UPPER

U2901
IN LDO out
o
N 1 Nerrs =X "0R" bridge to separate nets
[ TPs73e33DBY VWRICEGPU
GND3
U2902
o PO oyl [iV8_CPUY
EN 2 NCFB f—2=X
TPS73618DBV
of
GND3

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

L3001

N3001
N97-CAMERA
2 ano
> anp
5 ano
L anp
X ano
T ano
M eno
M2 ano
GND3
P30011
72C3 SCL CPU iH
12C
72C3 SDA CPU 20 | oo

DF37NB-20DS-0.4/N97CAM

Main Camera ¢ VAUX??
1
C3001 C3002
P30018 ey
B 27p 2u2
vooA
R3001 voon [+
47R o
CAM_XCLK GND3
CAM_CLK vio |12 1V8_UPPER]
vio (2 C3003 | C3004
[CAM_MAIN_SHDN 18 1 shon
27p 2u2
VBAT 15
VBAT 18
GND3
VCSI=VAUX2??77] I 3005 VEATT_UPPER]
< VDDA
U3001 il 2u2
[CAM B EN A {>—/I/ GND3
Net
P COM1 oI
o L Not CSI_B_CP P3001A
B1
ol N2 L N
[CAM LK P coue = '
—= & I noz CSI_B CM w0 | o
B3
CAM_CLK_M
ol ofy TsaDs26227 DF37NB-20DS-0.4/N97CAM
g% &
CAM_DATA P
CAM_DATA N
GND3
C3006 | C3007
gq 2l 100n 100n
U3002 Front camera (display connector)
GND3
i
AT P1A
Ne 57
o D\‘ % DATA+
DATA-
ci L tor Csl_B_DP bsicsi
N2 1 54
2|3 rg CLe
Bl 53 X
i {>—/I/ . o
comz 03 N900-DISPLAY
hd a3 L w0z CSI_B_DM
B3

[TS3DS26227

GND
[
GND
B2

GND3

No ESD ? (N900)

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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AUX and Display LEDs

LED3101

O G

5 = g ¢ 3
ETEEITE
BK
5
~ af - ]
MSL0104RGBU1 —
U3101A K 54 8 GND3
12C3_SCL_UPPER 2 bect D1 )
RGB LEDs (display connector)
12C3_SDA_UPPER £ son o2 |2
RGB_CTRL_EN S en s L ESD 9
CLK32KHZ_UPPER & Peik 4 |2 L]
RGB_INT| INT s |12
N
Addr: 0x32 . LEps102 N
2| aselo — G
21 13 RK
ASEL1 D7 e W ry
10 12 7 /7
e o —| GA '\J\I GK_
2 3
[VBAT_SWITCHED oo oo (1! =1 )
7, note: D7, D8, D9 are powered differently
I P 2 our 22 8A IB\I 8K checkme: assignment of LED location to output number
] 6 I/‘ 5
LPS5231 & MSLO104RGBU1
C3103
1u GND3
GND3  GND3 GND3 GND3
Sheet: /Fancy LEDs/
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VSYS_UPPER [VBAT_SWITCHED VSYS_UPPER
C3201 C3202 NS C3203 C3204
202 Jtoon B[ % &’T mT QT Us201B 202 Jtoon B[ % &’T m’T mT U32028
88 S g 8 A 88 S g 8
- E] - E| Kbd
. LED3201 LED3202
GND3 fes MSL0201RGB fes MSL0201RGB
8
LED3203 LED3204
[iV8 UPPER = VN LP55281YZR N = VN LP55281YZR \
3205 o U3201C 3206 U3202C
—"— VODA —"— VODA
3207, " 3208
o—"— VREF o—"— VREF
100n 100n
Razow RGB C R3202 RGB Kbd
g ——> rres O—{bd ——= es
R3203 - B R3204 -
q tbd. IRT q td. IRT
LP55281YZR LP55281YZR
B4 B4
0 U3201D X0 U3202D
*X— MSL0201RGB
4 1 sumo €4 1 sino Y -] PRIVACY_R_UPPER
B LED3205 B2 D5 Privacy
. o bepszos FseL nee PRIVACY G_UPPER (on BOB)
3 | WmsT B | wmet [y - PRIVACY_B_UPPER
GND3 D2 LP55281YZR GND3 D2 LP55281YZR
GND3 22 pseq GND3 22 pseq “
U3201E U3202E LED3207
2 pseo 2 pseo
Red
U3Z0TA U3IZ02A R
B [ e . LED3208 B [ . . LED3209 Orange MOD
126 MSL0201RGB 126
< | son ggggee < | son ggggee o [ LISTCTo0eFKT
5566656 5566656 NS Bl
LP55281YZR LP55281YZR LP55281YZR LP55281YZR LED3210 v
3| | 5| 2| 2| 2 i It I ) LTST-C190TBKT
GND3 GND3 CHG_IND
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. c

v 3.7V

1

(VSYS/VBATT)
BB-VSYS

cococooo
EN 222222 N8
56555656

Ersetzen durch 2A buck converter

TPS73701DRB

D D
P3304E
E GND 5/GN E
o 4P 5 GND3
connect to BB 0. |20 MODEM-CPU-D
by some Micro-USB cable =
o 22 MODEM-CPU-D-
ety mmemer  TODO: VBUS-MODEM ?
R3301 - -
105017-0001 VBUS-CPY
R3302
OTG-CPU-D-
R3303
OTG-CPU-D+
F F
G| |

Sheet: /Connector to BB-XM/
File: neo900_SS_33.sch
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P3401J3A

=] o
z 278 np onp (228 z
S o]
XA pecen mESET |24 nRESWARM_UPPER
12C2_SDA_UPPER 238 | 2c28DAGPIOT83 l2c2scLGPIOtes (244 12C2_SCL_UPPER
218 \MC2CLKO/GPIOT30 MCBSPIFSRIGPIOTS7 222
124 { \mcacmpicriotat & MCBSP1CLKRIGPIOT56 [—228—
o
178 { MmczpATOGPIO132 = MCBSPIDR/GPIOT59 (88—
158 { \mc2DATIGPIO133 D MCBSP1FSX/GPIOT61 22
=z
124 { \mczpAT2GPIO134 E MCBSP1CLKX/GPIOT62 [~
X
1A \mc2DAT3GPIO135 w MCBSP1DXGPIO158 |28~
| yozoaraiceionss UARTZRTSIGPTI/GPIOT4S [ 102 BT UART ATS UPPER
7 o
Ry —— MCBSPaF o143 BT UART RX UPPER
58 | yozoarsiceionss UARTZTXIGPTI/GPIOT4S |8 BT UART TX_UPPER]
3 | \ozoarriceionss I ——— BT UART CTS UPPER
(weak) BB_1V8] 1A 1 vio_tve DC_5V —-2“ BB 5V

Top View on BB

BB-xM Main Expansion Header (P9, 7.24)

TODO: update pin names in footprint

:
WLAN_SDIO_DAT2_UPPER s
5

WLAN_SDIO_DAT3_UPPER

7
9

p?
Vio_1v8 AUX (P1 7) VMMC2
MMC3_DAT2 MMC3_DAT7/GPIO21
MMC_DAT3 GPIO_16
GPIO_15 MMC3_DAT1

MMC3_DATS/GPIO23 MMC3_DAT4/GPIO14

z VMMC2

4

[

8 WLAN_SDIO_DAT1_UPPER

10

WLAN_SDIO_DATO_UPPER 11_{ \wcs pato Mvics oo |12 WLAN_SDIO_CMD_UPPER
—13_1 \mca_DATe/GPIO22 MMC3_CLK |1 WLAN_SDIO_CLK_UPPER
HDQ_UPPER 2 _{ Hpa_SI0/GPI0_170 DMAREQ3/GPIO43 [—E— FM_nINT (on IO expander)
—7 { avcine PwRON [—12 POWERON_UPPER]
2 1 ano aND %j_
BB-XM-AUX
GND GND
Sheet: /BB-XM Adapter (CPU)/
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P11 (7.25)

P3401B
=
o <
4 208 1 6no anp (128 S
© 5]
JVRLTH PV LCD (P11) DSS_VSYNC/GPIO_68 (7B CAM_CAP_1_UPPER] (N900 cc GPIO)
CDP_DO_P 168 1 b11/DSS_D11/SDI_DATIP/GPIO_81 2caspa (128 12C3_SDA_UPPER
148 138 .
GHG_INT (on 10 expander) D22/SYS_BOOTSMMC2_DIR_DAT3/DSS_D22/GPIO_7 D19/SYS_BOOT1/DSS_D19/GPIO_3 PROXY] (N900 compatible GPIO)
128 11B
D14/DSS_D14/SDI_DAT3N/GPIO_84 D23/SYS_BOOT6/DSS_D23/GPIO_8
CDP_DO_M 108 | b10/DSS_D10/SDLDATINIGPIO_80 D121DSS_D12/SDI_DAT2N/GPIO_82 |22 CDP_D1_M
CDP_CLK_P| 88 ] D4/DSS_D22/SDI_CLKPIMcSPI3_CS1/DSS_D4/GPIO_82 D5/DSS_D23/SDI_CLKN/DSS_DS/GPIO_93 |2 CDP_CLK_M
LCD_MISO 88 1 D2/DSS_D20/SDI_DENMcSPI3_SOMIDSS_D2/GPIO_S0 DAIDSS_D21/SDI_STPIMcSPI3_CSOIDSS_DI/GPIO_91 (22 LCD_CS
LCD_SCLK| 48 1 Do/DSS_D18/SDI VSYNGMCSPI3_CLKIDSS_DO/GPIO_88 D1/DSS_D19/SDI_HSYNC/McSPI3_SIMOIDSS_D1/GPIO_89 —3& LCD_MOSI
28 1 pc_sv oe_sv |
Top View on BB
BB_5V >
P3401C
<
a <
4 20 1 6no anp (12 S
° 5]
18C_{ HSYNCIDSS_HSYNG/GPIO_67 DENIDSS_ACBIASIGPIO_69 [—7C. CAM_CAP_2 UPPER]  (N900 cc GPIO)
16C CLK+/DSS_PCLK/GPIO_66 D6/DSS_D6/UART1_TX/GPIO_76 15
12C3_SDA_UPPER 140 1 pcascl D9IDSS DOIGRIO 79 12
126 1 N D8IDSS_DB/GPIO_78 [—1C
CDP_D1_P 19C 1 b13/DSS_D13/SDI_DAT2P/GPIO_83 D7/DSS_D7/UART1_RX/GPIO_77 |-2C
8C . 7C
D16/DSS_D1/GPIO_86 DIS/DSS_D1S/SDI_DATIPIGPIO_85
6C 5C
D18/SYS_BOOTOIDSS_DI8/GPIO_2 D17/DSS_DI7IGPIO_87 WLAN_EN (on IO expander)
4C ] D21/SYS_BOOT4MMC2_DIR_DAT2IDSS_D21/GPIO_6 D20/SYS_BOOT3IDSS_D20/GPI0_S [—3C LCD_RST (GPIO reassigned in Neo900)
BB_1V8 2 1 vio_1vs sov 2 BB_3V3

Top View on BB

P13 (7.25)

TODO: update pin names in footprint

Sheet: /BB-XM Adapter (DISP)/
File: neo900_SS_35.sch
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Processor Camera Port Interface (P19, 7.20.3)

CAMERA (P19)

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

pP?

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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