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2 7 8 9 0
USB OTG connector
POWERED
P201
o Le s Battery charger with USB OTG
SH ] SHELL
o |22 OTG_DM
i SHELL
b 2R OTG_DP.
sha | el U203 Loon
41D 1 19
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2 foe & s BATTEMP_CHARGER
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KiCad bureaucracy
Power distribution and sequencing
POWERED | [ POWERED POWERED
Most high-current consumers are on VBAT_SWITCHED.
1V8 signals that the regulators on UPPER are operational.
—av7> 2V7_ U VBAT_SWITCHED_U
oo [Poweren|  [Powerep]
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L vour AL —- 1V8_U
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BATT

R302

2|~ SN74AUP1GO4DSF

nBATTERY_PRESENT

Battery and cage contacts

C302 H
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- 2 N =2
g 2 g 2
'Sé a 5 O Il
GND 2l £ g
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GND GND
o
U302 & GND C309
& { gar 2 vee —2—@ ”i"
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> T srn RB\‘4¢3‘0"—0
g 058 20 To0n Legacy fuel gauge
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BQ_GPIO »
U303
2 bar vop (B BQ27421 may use clock stretching
22 1 smx sou A2 12C3_SCL
C307
= BN [ BATTID|
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AL arout son 22 12C3_SDA Advanced fuel gauge
St | vss vss”ﬁ_
J BQ27421YZFR-G1A (4V2) oND
GND

BQ.VDD

100k

C306
BQ_GPOUT IL

Note: BQ.GPOUT needs pull-up at GPIO.
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10u
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Modem current monitor

R402
VSYS > o} . a VMODEM )
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B2 VIN vout Ll
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SIM current sensing SIM power supply
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. .
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TODO: update SLG design for changed pins
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SIM B bus

TP528

VSIM_B © VSIM_B

TP529
MODEM_RST_B)| © MODEM_RST_B
— o Modem (module) oD
MODEM_DATA_B © MODEM_DATA B
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TP548 © RX aarmosw [ *—2 o
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Fe | TPStE TPS49Q RTS Ms01A _csor _Tcesos_Tcsto
RFU-DNU/GPIO10 MODEM_F16 i,
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RFU-DNU/GPIO7 MODEM_G14 = 47u GND GND
a1 TP520 TPS50 @ TX BATT.WCDMA
RFU-DNU/GPIOB Toep; © MODEM_G15 URRTTRX e |
R d o TP522 VODEM. G16 Pads that are DNU in PHS8 but — TP551Q RING
H15 I i
[ Trspa O MODEMLHIS have a GPIO or ADC function RING AING 8
RFU-DNU/GPIO! Trsoe & MODEM_J14 assigned to them in PLS8. TPss2 F M501C
J15
frupnuenoz Tpsas O MODEMJIS DCD % 1 oeo ANT_GNSS
o
RFU-DNU/GPIO3 [—418 Treps© MODEM 16 s
M12
RFU-DNU/ADC2 IODEM_M12 Py
. O———— o8 2
RFU-DNU/ADCH [-M12 TP527 & MODEM M13 DS$P554 . B e § NSS N
PHS8 DTR G——2 oA E ; E B
z z . .
Anti-eavesdropping
M501E o N
g T
M5010
M501F
RFU-GND/DNU |-S12 ls:gi MODEM_C12
RFU-GND/DNU 312 a5 © MODEM C13 earp [-E185¢
RFU-GND/DNU |12 T MODEM_D12 eaRN -E185¢
RFU-GND/DNU 212 rogy © MODEM D13
RFU-GNDIDNU |24 reos© MODEM D14 o St WMIC 27V
E12 D15
Honon e [CELL_ANT_DRX] [CELL_ANT TAX el
RFU-GND/DNU [-E12 IE:E MODEM_E13 CELL ANT DRX CELL ANT TRX mion [-21E5¢ R511
AFU-GND/DNU [E12 reg © MODEM_E14 AcnD |12 100k
RFU-GND/DNU T MODEM_F13 Place taps close to modem S
RFUGNDDNU MODEM_G13 GND GND GND GND Prse MODEM_VMIC_SENSE
GND
PH:
% Rs12
Pads RFU (GND) in PHS8 and RFU (DNU) in PLS8. 100k
The resistors indicate cuttable traces.
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el el D
Edao B os oo
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©| S1
veosn m/l voc > 1 CO A SIM GND & z::zz
< MODEM_CD_A o Q| 1 4 2 05 [—2 o - o
GND K 8 10
- 8
SN74AUP2GO7DSF & SN74AUP1G32DSF ) ESDABV1-5P6 2
Diodes 74AUP2GO7FW4 Diodss 74AUP1G3ZFWA 5‘)
Note: MODEM_CD_* (CCIN) J 22 1 pst - - g swio (<8 SWIO_1
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— 4 3
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2] elle
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GND L . .
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'é Toon FSA2866 ESDA6V1-5P6
2 8§ & 8 8 3
o
o o ] | | -
GND  GND
R609
V8 SN74AUP1G32DSF 51
D The FSA2866s operate at 3.3 V, for e
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e
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NEEEFE
U602 § = § = § =
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VGNSS_SENSE
GPS monitor and override
R703
VGNSS) T00c} VGNSS_OVERRIDE] Cellular diversity
| 50 Ohm
o7 o | ]—[CELL_ANT DRX
{ANT_GNSS_DC} D 1 }—{CELL_ANT |
ANT_GNSS_DC GPS LNA I or
L703 H B
i o
8n2;,LQW15ANBN2GO0D GPS Kill
“ of 1
GND U701 C702
s = g —_ GND
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GNSS_RF 3 1 rein RFoUT & [ — 'o) — ot
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E % 1 4
1 PE4259
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>-o prmmee] w | CPLWAROIS _ lour }—{CELL ANT_TRX]
CELL RF O P704
1 o o o
=l 8 & 3 9
P703 P705 M3
CELL_GND CELL_GND
U704 wor TODO: see if we can keep ADC1 and ADC2.
GND 3 vour b8 o} ° @ (The Silego can act as ADC by varying the PWM voltages.)
GND GND
GND T CELL_INBOUND
4 5 °
o il CELL_DETECT_IRQ
ﬁ ano voo ——@ ® 2V7] CELL_MON_IN_EN
|3 <|3
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LMV221SD-WRONGPACK — v S H
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o3 o|F
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The RC filter should have C large enough
enough to hold a charge in pulsed operation,
yet be fast enough to detect short activity. OUT_DIV N
With 10 kOhm and 1 nF, we get about 16 kHz. : |3 IN_DIV_BIAS =2
& & &
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1u Tu
GND  GND
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WiLink8

WLAN/BT antenna

TODO: assign footprints for c-spring contacts

UBO1E UB01F
Place taps close to module ] o [ ]
GND GND
IS 7 a2
UsoiA 50 Ohm 4501 50 Ohm 8.0 P80t 5 gzg o gzg
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RFID/NFC Transceiver
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This is just the collection of signhals we have.
Proper assignment still pending.

IO expanders (on LOWER)
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5 ' e ' o e
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s |, s s |, s
'.i%i*i%ﬁ*ﬂ b o 2 <ive_U| VINTANAZ U b o 2 SPEAKER_EN_U| U501
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nRESWARM_U K 54 |24 < SD_VDD_U| MCBSP4_CLKX_U K 54 |24 WLAN_SDIO_DAT1_U po 2 BATT_LID|
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[VAUDIO_U 29 52 [—22 [BATTEMP_COMPANION_U [UART1_RTS_U 29 52 22 WLAN_SDIO_DAT3_U "0x40" = 0x20 o—21 as a2 SD_CD[
SCREEN_LOCK U 10 5 (2L BATTID_U [UARTI_TX_U 10 {4 5 [ mLANJRCLU 241 2 ps |2 FM_nINT] (medium)
VOL_UP_U LU 50 (22 {EAR_P_U UART1_CTS_U} LU 50 (22 {BT_UART_RTS_U pe | LC_INDJ
VOL_DOWN_U 2152 49 |22 {EAR_M_U UART1_RX_| 212 49 22 BT_UART_CTS_U] GND p7 2 BQ_GPOUT
POWERON_| 21 a2 [MODEM_EMERG_U 21 a5 |2 [BT_UART_TX_U IOX1 INT_ 77 22 f r
CAM_CAP_1_U :: 14 a7 %x UPPER part of OTG USB [CPU_SIM_CLK_U :: 14 a7 :: BT_UART_RX_U| P8 %x
CAM_CAP 2 _U| 15 5 ¢ not equipped in v2 CPU_SIM_10_U 15 45 BT_PCM_DX_U| P9 (medium)
CHG_IND_U| LI oy SRV B AU SCH P Py [BT_PCM_DR_U P10 |2
[VIODEM_EN_U 71 e auallable HB B U 71 Py BT _PCM _FSYNG_U 112 CPU_3V_nive
INA231_INT_U} 181 e USB_MODEM_DM_U HB C_U 181 e BT_PCM_CLK_U 21 | yee pi2 4 MUX_SEL
Hackerbus USB E X s a2 2 USB_MODEM_DP_U HB D_U 219 a2 2 CODEC_nRESET_U| p1g 3 MUX_CPU_nMODEM
ot equipped in v2 22 2 a4 [CELL_DETECT IRQ_U TOX1_INT | 20 {5 a4 CODEC_MCLK_U[ 1501 S ) P14 L NFC_SWD_DIO
]%%‘IZ\?AC\QR7U 2 1, Py FLASH_INT U ADC1_U 2 1, Py s CODEC_DIN_U| PADY anD pis 7 NFC_SWD_CLK
|PRIVACY_G_U = a9 22 be FLASH_STROBE_U] ADC2_U = a9 22 {CODEC_DOUT_U 100n
[PRIVACY B_U - P ] SD_CMD_U HEADPH_IND_U - P ] CODEG_BCLK U XRAT201P
UART3_TX_IRTX_U =B a7 L SD_CLK_U[ TOX2_INT_| =B a7 2L CODEC_WCLK_U| Pull-ups enabled after reset
UART3_CTS_RCTX_U 21 o5 a6 22 SD_DATO_U NFC_INT_U 21 o5 a6 22 TVOUT_U GND aND
UART3_RTS_U 2 {2 a5 22 SD_DAT1_U N a5 22 ECIO_U
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16 55 [—22¢ MCBSP4_DX 16 55 (22 WLAN_SDIO_DATO
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MODEM_EN} LA Y EEINVY 71 Py BT_PCM_FSYNG 2 pp ps -8
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PRIVACY_B| = E T I7§D7CMD [HEADPH_IND = E T {CODEC_BCLK P10 2% © El
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UART3_RX_IRRX 2, o |24 SD_DAT2 VIB_M} L. P o |4 ECI 1503 o e pia 8¢ GND GND
X2 2 a2 SD_DAT3 [ECIZADC 2 {5 a2 ECI_OUT PAD] np pis I
e E a2 2 e E a2 2 100n
VSVS > Bl IS Py {VsYS VSVS > Bl IS By I {VsYS XRA1201
DF40HC-60DS0.4V DF40HC-60DS0.4V | Pull-ups disabled after reset R-array alternatives:
— — GND GND CTS 746X101104JP
GND GND GND GND

Current rating per contact: 0.3 A

Bourns CAY17-104JALF
Panasonic EXB-D10C104J

Sheet: /B2B LOWER-UPPER/
File: b2b.sch
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LOWER-BOB Interconnect (LOWER side) Flash/Torch
FLASH_A
Defined in the Hackerbus specification, http://neo900.org/stuff/papers/hb.pdf
C1603
e
BATT m VBAT_RAW L1601 2u2;MDMK3030T2R2MM plsot GND
— [VBAT_SWITCHED OO »
0ZCHO175FF2E = . I
175A,06 R1609 ferrite Cle02 L1602 RSX101M-30 FLASH_K
CON1601
FLASH_A ; 1 FLASH K ; 1o E E N -
13 CAM_COVER_INT] _
2 14 USSR EIZCZ_SDAJ 3 i [BATT D> 8 E 5 g
USB_HB_DM 2 i5 Suls [PRIVACY R 2 GND x
16 PRIVACY_B C1601
[NFC_ANT = e NFC_GND| SD_DATT 2 ] o
18 SD_CD} 100p
VBAT_SWITCHED »— e 8 19 HB_GPIO_D_VDD <VBUg] \SSD_CMD 8 19 1 serr
HB_UART_CTS m |2 HB_UART_RX SD_DAT2 >—re5pio A = | 20 HBGPIOC 2 | sere
— m 21 HB_UART_RTS — m 21 HB_GPIO_B GND seTl PRSI
DF9-218-1V DF9-218-1V [FCASH_STROBE 2 {stm
J J . FLASH_EN 5 en
GND GND GND
 FLASH_INT] 1w
10 INTF
USB_DP ' J—_
. _DPS {OTG_DP»
Level shifters for Hackerbus GPIO and UART GND 12C2_SDA
12C
usB DM (3 OTG_DM 222 scL 12C2_SCL]
@ o of % U1601B
Q1601 Q1603 aND
piso! sl —PH | o o HB_UART_TX s s —Ph | o s HB_GPIO_A
HB_TX_IRTX 100 > 5 0 > 5 0
1sl 1sl
G1 G1
2 2
R1602 R1611 R1606 R1615
HB_CTS_RCTX 100 s2 Jl:f]_ o2 0 HB_UART_CTS FE B = Jl:f]_ o2 o} HB_GPIO B
o— o o— o
FC6946010R FC6946010R
Q1602 Q1604 .
Patch field
pose s P | o e HB_UART RTS — s P | o fiete HB_GPIO_C
UART3_RTS 100 > J_ JL J_ 5 0 > J_ JL J_ 5 0
wl T wl T TP1603 @ 12C3_SDA
2 2 TP1604 @ 12C3_SCL]
R1604 R1613 R1608 R1617
s2 D2 1 HB_UART_RX s2 D2 _ HB_GPIO_D_VDD
UARTS_RX_JRRX 100 - Jl:f]_ . 0 {FB D) - Jl:f]_ X 5 | HBGPIO D VDD 1o oTET]
G2 G2 TP1606 @ HB_LINE_OUT_[J
5 5
FC6946010R FC6946010R TP1807e HB_LINE OUT_R
The following signals (or some of them) - **IF TP1608 G HB_LINE_IN
FEASIBLE** - should be made available on [HB_AUDIO_GND|
testpoints next to the 0 Ohm (jumper) array of TP16090 HB_AUDIO_GND)
. " R1610 to R1617 for easy yellow wire
Q16xx alternative: DMN63D8LV by Diodes Inc. solder-patching of secondary HB pin functions. TP16100 HB_JACK 10
VHB TP16110 HB_JACK 2H]
TP16120 HB_JACK_3M
The resistors R1610 to R1617 indicate cuttable traces. TP1613G HB_JACK_4GND|
TP16140 HB_DMIC_CLOCK
TP16150 HB_DMIC_DATA
Sheet: /Hackerbus/
File: hb.sch
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Camera Cover detect

Battery Cover detect

Memory card holder

Camera flash

P1701
POWERED SD_DAT3 2 [ o ormson Sb_cD FLASH_A
2v7
SD_DAT2 ' oone oo lsw SD_CD
R1701 172 C1703
2v7 i | (1.5V-3.6V) SD_DAT1 s o LED1702
L2t 3 (v;zz 1on U1704 soonmt L130-5780002011001
s 12C2_SDA A SD_DATO .
gz o 1262_SOL = sporTe g
GND2 - CAM_COVER_INT GND2 >< oo |2 BATT_LID SD_CMD 5 | eoom &
41 Leoa HALL 2
s S Z\- A SD_CLK s g
— — | MLxgo24sESE SD_VDD - I NS 5 L130-5780002011001
Tu 1u TMD26713
ci7os £ sovss 2222
Output filter is on LOWER, o990 °
due to access to 1.8 V rail. 100n alel ol g
GND2 GND2 o2 o & 8| 3
GND2
GND2 GND2
Privacy LED
Camera lens plate
LED1701
/7
G1701 VBAT_SWITCHED o | IR ] e PRIVACY B
1 IB/| 6
/7
GND2 A 'R\I A PRIVACY R
2 I/‘ 5
/7
o | N | e PRIVACY G
LOWER-BOB Interconnect (BOB side) e
Defined in the Hackerbus specification, http://neo900.org/stuff/papers/hb.pdf
POWERED
FLASH A , CON1701 LA | CON1702
VBAT_RA 2 — = CAM_COVER_INT 2 — 2v7
13 VBAT_RAW 13 BATT_LID
VBAT RAl 3 USs Fi5 DP 2C2_SDA 3 12C2_SCL
USB_HB_DM 4 1 = PRIVACY R 4 1 L2,
T is PRIVACY_G
5 PRIVACY B 5
NFC_ANT 6 — NFC_GND SD_DAT1 3 — SD_DATO
2 7 SD_CLK Hackerbus
z VBUS_OTG SD_CD z SD_VDD
VBAT_SWITCHED s — > SD_CMD s — =
19 HB_GPIO_D_VDD 19 SD_DAT3
HB_UART_TX 2 HB_UART_RX SD_DAT2 9 HB_GPIO_C CON1703
HB_UART CTS 10 — B DART RTS HB_GPIO_A 10 — 5 GPIc B VBAT_RAW P VBAT_RAW
" 21 _UART | m 21 _GPIO | USB_HB_DP 3 4 USB_HB_DM
st s2 st s2 5 6
R e I = xS NFC_ANT 7 8 NFC_GND
| DF9-21P-1V | | DFg2iP-1v LS 9 10
GND2 GND2 GND2 200 VBUS_OTG 11 12 VBAT_SWITCHED
D1701 HB_GPIO_D_VDD 13 14 HB_GPIO_C
HB_GPIO_A 15 16 HB_GPIO_B
VOMLAOO3N HB_UART_TX 17 18 HB_UART_RX
GND2 HB_UART_CTS 19 20 HB_UART_RTS
—— M50-3151042
GND2 . .
GND2 GND2
| of <] 0] ©f ] o o <| 0| o| | | o | of <] 0] ©f ] o o | of <] 0] ©f ] o o
u1701 r’_“:"ﬁ anp 2 uU1703 r’_“:"ﬁ anp 2 u1705 r’_“:"ﬁ anp 2 U1706 r’_“:"ﬁ aND 2
SP7538P SP7538P SP7538P SP7538P
GND2 GND2 GND2 GND2
ESD pin assignment is only indicative.
Actual assignment to be defined by layout.
Sheet: /uSD Breakout Board/
File: bob.sch
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To keyboard matrix

2 7 8 9 0
RESWARM_U
[REswARM U>—————— Keyboard controller (v2 only)
Keyboard matrix ciso01 u o ol ST
100n 20 | e 23 <12C2_SCL_U|
12 v o = KEYIRQ
peer [KEviRe>
coLo s o
Address: 0xB4
coLt 0] o
coL2 1] coz Rowo f—2
CoL3 2 cous Row f—=
CoL4 2 1 cous Rowz [—2
COL5 14 cois ROWs |—=
CoLe 1 cos ROW4 f—24¢
coL7 18 | cor Rows —2-X
coLs 71 cois Rrows |—2
COL9  1s |0 Row? |—1
TCAB418RTW
ROW7 ROW7
ROW6 °
Case switchgs
ROW6
R1801 R1802 Q1801
™ ™
s1 _<]_| D1 coL9
B1804 B1808 B1812 B1816 B1820 B1824 B1828 B1832 B1836 1 J_ J_ 6
— — — — — — — — — —
Left Down Right Dot Up Enter P Comma Del [VOL_UP_U ® Gl
ROWS & D2
4 J_ 3
B1801 B1805 B1809 B1813 B1817 Bi821 B1825 B1829 B1833 B1837 el
¢ JE— — — — — — — — — — [vOL_DOWN_U 5
o @ 1 W 1 £ 1 A 1 ! 1 v 1 v 1 : 1 © 1 ROW2 NX3008PBKV
Alternative: DMP56DOUV
B1802 B1806 B1810 B1814 B1818 B1822 B1826 B1830 B1834 B1838
< — — — — — — — — —
Fn D180: A S D F G H J K L ROW1
. —m_ ; | L L L L L L L L L
5 1111 2
B1803 K3 B1807 B1811 B1815 B1819 B1823 B1827 B1831 B1835 B1839
Shift NXP BASTOVV, 115 | z X [o] \ B N M Space-L Space-R ROWO
Alternative: Diodes Inc. BAS16VV-7
Warning: Diodes Inc. have cathodes on pin 1 side, NXP anodes !
Volume Camera trigger On-off Lock switch
P-PLUS1801A
— P-ON1801A P-LOCK1801C
_N P-PLUS1801C
POWERONI _N P-ON1801C SCREEN_LOCK _N P-LOCK1801A
¢ P-PLUS1801B ’
’-N D1804. PCAMERATE01A To companion chip bisos To CPU pieo7
Vo SMLAGOSN EVQP42B3M V5.5MLA0BOSN
To CPU EVQP40B3M ESE16J001

GND

P-CAMERA1801B L L
EVQ-Q0G03K

GND

P-MINUS1801A

_N P-MINUS1801C
’_N P-MINUS1801B

GND | 2nd

P-CAMERA1801C 0—& P-ON18018 "-N P-LOCK1801B
st V5.5MLA0G03N V5.5MLA0G03N

D1805
V5.5MLAOB03N

Evapazesm Sheet: /Keypad and buttons/
File: keys.sch
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Parallel Serial
D1901 arale’ ena Populate EITHER parallel (with current
[VBAT SWITGHED T L1901 _ %’! _ _ vV _LCD_LED _ mirror) OR serial.
- - 10uH,750mA,LQH3NPN100NMO
RSX101M-30 C1904
U1901 1u;50V slo e
L sw =+ z i &
R1901 GND3 o GND3 o GND3
[CD_LEDS PWM 0 5 ’ Slom et Q1901 e L e L
E2 c2 e z 2
LCD_LEDS_PWM shall connect to 2_{ cowp anp |2 1 6 ° °
TWL4030, GPIOB/PWMO, ball M4. B2 B1 ESD ESDA25-4BP6 ESD ESDABV1-5P6
Cisot Cie02 TPS61160DRV 2 5
g alef —
8 8 (or othen) o KR 58 3 8 8 3 58 3 8 8 3
i © 3 4 .
seon '“ STETI0E7S J T . Display Connector -
TODO: check choke
P1901G
GND3 GND3 GND3 GND3 5 L1905
i oy EAR_M_U|
[ve>— i *
Current mirror b
e Vceo >=30V, Ic >= 20 mA L 2 Leo -t > EAR_P_U|
© DNP DNP < ACM2012H
CABC R1904 v R1905 §
100K ® " {ovF —o onp & c1918 Cc1919
C190s  2|™ SN74AUP1GO4DSF 1905 . 2% 1 ko, son |2 12C2 SDA U - -
— — n n
i 12C
100n B;?S%ilﬁ}‘{'gﬁ%ﬁrw" DNP 2 1 e scL 2 {12C2_SCL_U
N N900-DISPLAY GND3 GND3
20|
>
GND3 GND3 GND3 =
© POWERED POWERED
NG 2
N - -
e e POWERED | [[Poweren |
2x(10.5V, 15 mA) P19018 Lo
ALS_INT, £ ave.wr vaus.2vs |—2 ® L orToe {av7_U
/
N900 has 22k pull-up to 1V8 on PROXY. SFH7741 data sheet 10 24 Akl
says 10 kOhm to 1 MOhm is fine, so we just leave the pulling PROXY| orrsw piseve L — 120R/100MHz V8 U
to the OMAP, Ipull(min) = 50 uA = 36 kOhm @1.8 V. s 2 L1908
[CAM_B_EN CAM-SHUTON DISP-2v8 L orToe 2v7_U
L1909
[CAM_CLK 20 { cavexToLk camvoia |2 ? PN 1v8_U
1
CABC 2 19 P
cABC CAM-VANA L orToe <{2v7_U
PU ? LCDiRST 37 RESET __CTQT:' __CTQV‘ __CTQTS _CTQTG C1917
N90O-DISPLAY 100n 100n 100n 100n 100n
[Cco_cs ¥ s
4 GND3 GND3 GND3 GND3 GND3
(TCO_MISO < 5
SPI %
[CCD_MosT LT §
[LCD_SCLK L g
L1902 %]
CDP_DO0_P
[ (R N B [ (R N B — |
(COP D0 >— 51
ves[ 5 8 8 35 8 vies[ 5 § 8 & 8 CDP_DOM o
5 & &8 & 8 & & & & & ACM2012H psiest P1901H
4 1 o1, {HiELD
L1903 a7
ESD ESD D1
CDP_Di_P /| eert Not shown here:
2 p— 8 mera, LED:
] ] :9 ot P1901J Camera, s
CLK- RHIELD
| ESDA6V1-5P6 | ESDA6V1-5P6 ACM2012H P1901K
L1904 {fieLD
CDP_CLK_P
GND3 GND3 CDP CLK M GND3
ACM2012H
Touch screen controller -
o
27 bl U1903 UR 2% E
2 _{ spn VasswLR [ 21 vy o
28 pooRse xe/sws [ “_{ v Z
Y-/5WUL s ? CLEN RV %
GND3 3¢ 29 1 comm_seLecT X/SWVLT “5 F1908 o I ® e &
2 17 R1909 ——— T cies| cieto| cret1| crer2
X2 wrosan @ e oL S CEL N900-DISPLAY
== UART TX | w0} < ol - GND3
31 UaRT Rx eLecT4 22 n n n n 11
ELECTs 2 8§ & &8 & &y
2 wakeup ELECT2 2
(PENRQ 225 TPENDING ELeoTt 8% GND3 ESD
RESET R1910
VoA = ’ 10 ® <{1ve_U| %
vssa =2 C1909
12 vRea IN «|  ESDA6V1-5P6
vop (2% 4u7
21 vReG_out vss
g vesp= GND3
CRTOUCH >
C1906 C1907 GND3
% ——
100n 100 Sheet: /Display/
File: display.sch
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7 8 9 0
Main Camera POWERED
N2001
P20018 N97-CAMERA
R2001
L 2 ano
CAM_XCLK GND3 5 o
CAM_CLK vio |2 S ano
vio [ C2004 | c2006 [REE,
[CAM_MAIN_SHDN 18 1 shon 4 o
27p 2u2 7 o
VBAT 15 il GND
VBAT 18 M2, GND
GND3
Camera switch E VBAT_SWITCHED_U|
2V7 U C2007 GND3
U2001 il 202
P20011
[cAM_B_EN o GND3 12C3_SCL_U 12 sou 6
o — 12C3_SDA U 20 { spn
c1
L NBC:‘ csi B cP P2001A DF37NB-20DS-0.4/N97CAM
olg| @——R &1 oaras
psicst
[CAM CLK P couz B s Lo
— e L No2 CSI_B_CM 10 | o
CAM CLK N ®
g o %% TS3Ds26227 DF37NB-20DS-0.4/N97CAM
CAM_DATA P
CAM_DATA N
GND3
C2001 C2002
desy T Ioon Front camera (display connector)
U2002
- GND3
Al P1901A
Net 57
2 : ra i
L ot Csl_B_DP osicst
2[4 — o Lo,
P cou » N900-DISPLAY
s | noz2 CSI_B_DM
B3 - o | ©|
ol [y TS3DS26227 vz008 L
3le 5|8 5 &8 8 8
21 Gno veus 2%
GND3 ESD
GND3 1P4220CZ6
Sheet: /Cameras/
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Basic LED controllers

VBAT_SWITCHED_U
C2101 C2104 Cc2108 c2111
202 [toon 8 ET & ‘TT 21018 202 [toon 8 ET & 'TT U21038
g8 &t g g8 & £ g Kbd
LED2101 GND3 LED2107
GND3 fes MSL0201RGB fes MSL0201RGB
LED2103 LED2108
<3 LP55281YZR N Ve U e | LP55281YZR N
c2102] | 0 I, uz2101¢ c2109] | 81 | oon U2103C
LI LLIED!
c2103] — o | e p c2110) — o | e
n P I n
R2101 RGB R2103 RGB Kbd
@—[ b ——2 e q ] iree
R2102 o2 R2104. o2
o< -
" LP55281YZR " LP55281YZR
B B
X0 U2101D X0 U2103D
MSL0201RGB
St 1 sumo R 4 ¢ 1 sino RI-E2 PRIVACY R _U
-l ey res s LED2102 B2 | gt res i PRIVACY G U Prlvacy LED
MSL0201RGB BOB
£ | WmsT 8 £ | Wret B[22 PRIVACY B_U (On )
GND3 02 | oe LP55281YZR GND3 02 | oe LP55281YZR N
x x \)
o4 U2101E o4 U2103E LED2109
24 ase2 24 ase2
— R — R LTST-C190KRKT Red
83 LED2104 B3 e LED2110__
o 12C fee N MSL0201RGB ser 12¢ RG8 G Orange MOD
< ] son gees2e B < ] son geesee o | LISTC190FKT
§66606056 §6660606 NS Blue
LP56281YZR T[] Lessestvza LP56281YZR o o] o] | -] LPsszstvzR LED21
FEEEEE of zf 2 5 & @ LTST-C190TBKT
GND3 GND3 CHG_IND_U
12C3_SDA_U °
12C3_SCL_U >
[NRESWARM_U
Fancy LED controller Lepeios
N AUX LED
AK GND3
:H}{ 4 U2104 N
0 © /7 2
5.8 &,.8 P et ]
o ~ o ~ 3
> ESD ESDABV1-5P6
i
3 o Bl w0 @ o =
N 3| g 1B>1 = 8 3 8 8 &
UzT02A | 58 8 MSLOT04RGBUI ~ —L— I I I
GND3
9 .
L D1
RGB LED (display connector)
8 soa o2 [—1&
RGB_CTRL_EN el oo L
CLK32KHZ_U & beik Py
RGB_INT] e D5 [—15
IAddr: 0x32 o5 |14 LED2106
2 aseLo — /7
21 13 RK
ASEL1 o7
RA2 R 4
2 R oe 2 7 /7
GA 'u\l K Note: outputs D1 through D6 are powered from the
2 3 H
[VBAT SWITCHED_U I . [ T 21 charge pump while D7 to D9 are powered from VDD.
/7 This should result in no practical difference in our case.
o] 6 I/‘ 5
LPs5231 & MSLO104RGBU1
c2107
1u GND3 Sheet: /LEDs/
File: leds.sch
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Size: A3 | Date: 2016-11-18 15:48:54 | Rev:
(c) CC-BY-SA 2014-2016 Neo900 & GDC Plotted by eeshow agb66dd+ 20161113-21:01Z | Id: 21/25
2 I 3 I 4 I 5 I 6 I 7 8 I 9 | i |




simple capless 400mA LDO for TPS65950 substitute

(only for prototype)

VSYS_U >

TODO: use REGEN ? [TV

L Lbo our
EN 2 nore
5

TPS73601D
of
GND3
U2202
L Lbo out
31 en 2 NCIFB
TPS73618D
GND3

connect to BB

by some Micro-USB cable

GND3

Modem USB

32 kHz clock

U2203

P2201E

GND

VB

L

USE_MODEM _DP_U
USE_MODEM _DM_U

105017-0001

4 Ve

CSX-252FAP32768

GND

3 CLK32KHZ U

€2201

1u

GND

Alternative: OYKTGLJANF-0.032768

19.2 MHz clock

SG-210STF 19.2000ML

Alternative: KC2520B19.2000C1GEO0

Sheet: /Adaptation (v2 only)/

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

File: v2.sch
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10

TODO: update pin names in footprint

BB-xM Main Expansion Header (P9, 7.24)

PCM switch

P2301A
o an [ ol o BT_PCM_DR_U|
© o BT PCM_FSYNC U
10 expander XA recen FEseT (28— [NRESWARM_U > ST PCV CIK U
12C2_SDA_U 28 ] |2c2sDAGPIONES l2czscLGpiotes (244 12C2_SCL_U BT_PCM_DX_U
SENS_INTT 21A 1 MMC2CLKISPI3_CLK/GRIOT30 MCBSP1FSRICAM_RESET/GPIO157 [-22A ECI1_U|
U2301 Only for v2
12C3 SDA U 20 | spa - :HFCLK EN SENS_INT2 19A_| MMC2CMD/SPI3_SIMOIGPIO131 gz\ MCBSP1CLKRISPI4_CLK/GPIO156 ——2"" 1OX2_INT_U| vasos S o| o
= 19 = =
12C3 _SCL U sek STYLUS_INT 17A_{ \MMC2DATOSPI3_SOMIGPIO132 E MCBSPIDRISPI4 o159 (184 SEE
1 SR
VB U 18 | 40 R2301 o Q o U > B VDD 558 1014
23 |, IOX1_INT_U MMC2DAT1/GPIO133 %) M 161 1 PG UX FSYNG XT 100 1013
N " 24 =z = 101 1012/A3+
0x22" = 0x11 2 KEYIRQ 137 { \mc2DAT2/SPI3_CS1/GPIO134 E MCBSP1CLKX/BSPACLKXGPIOT62 [—14A 1 :g t;iqu ‘; 102 1011/A2- :; MCBSP4_DR_U]
> — 103 1010/A2+ MCBSP4_CLKX_U
GND_ ,, T RGB_INT, 1A \MC2DATS/SPI3_CSO/GPION35 w MCBSP1DX/SPI4_SIMO/BSP3DXIGPIO158 |22 PCM_MUX_DX {1040+ . 1o9/a1- (12 MCBSP4_DX_U
" \ D2301 " - 7 Jiosmo- 35+ el
\/ N LTST-C190KRKT ECI0_U MMC2DAT4/MMCIDATO/GPIO136 UART2RT 10/GPIO145 BT_UART_RTS_U] 858
SLIDE_SW ZA_| \MGZDATS/OAM RESETMMCSDATIIGPIO1S7 o AxapioTes 2 BT_UART RX_U> o 2303 « SJ( SLG46533V
14 = —
V8 U 211 vee :i 15X ADC_MUX_SO WLAN_IRQ_U A \MCZDATSICAM. SHUTTERMMGIDATZIGRIO138 UART2TX/BSPIOLKXIGPT11/GPIOT 46 [—2A BT_UART TX U E 1000
2301 9 { oo pia |16 ADC_MUX_S1_ "\ GND " R
PAD | o o1 |17 ADC_MUX_S2 SCREEN_LOCK_U MMC2DAT7MMG3DATIGPIO139 UART2CT o144 BT_UART CTS U> ~P
Toon . " GND 1= GND
XRA1201 (weak) BB_1V8| VIo_1v8 pe_sv 2R m‘:
Q1O
GND  GND o ewen s 435-40-228-00-160000 S
Same part, as "breakaway" strip (72 positions):
435-40-272-00-160000
MCBSP4_FSX_U
Auxiliary Expansion Header (P17, 7.26)
P2302
BB_1V3 e AU P17) ez |2 SD_VDD_U
WLAN_SDIO_DAT2_U 31 uwica pat2 WMC3_DAT7GRIO2T |—% CELL_DETECT_IRQ_U
WLAN_SDIO_DAT3_U 5| wca oats P10 16 |8 INAZ31_INT U
No UART3_RTS on BB-xM, using GPIO UART3_RTS_U 71 ario_t5 Mmca_DATT |2 WLAN_SDIO_DAT1_U
No UARTS_CTS on BB-xM, using GPIO UART3_CTS_RCTX U 21 \mMc3_DATS/GPIO23 MMC3_DAT4/GPIO14 10 HEADPH_IND_U]
ADC ltiol WLAN_SDIO_DATO0_U 111 wmmcs paTo Mmca_cvp 12 WLAN_SDIO_CMD_U
multiplexer
P ADC_MUX PROXY 13 ] MMC3_DATBIGRIOZ2 mvics oLk |14 WLAN_SDIO_CLK_U
— S {HDQ)> 2 { Hoa SI0/GPI0_170 DMAREGa/GPIOS7 L& CODEC_nRESET_U FM_nINT (on IO expander)
27 0>———9—{ViINTANAZ U
= = AUX_ADC 17 18
ADCING PWRON POWERON_U|
U2302 2 1 ano ano (22
[ADCT_U :3 vo zp=2
ADC2_U Y1 852-10-020-10-001000
ot 151y, sofU ADC_MUX_S0 GND GaND
B;’I‘I’ID_U 12 f s g1 |10 ADC_MUX_S1
= 1 9 ADC_MUX_S2
rBA'I'I'EMP_COMPANION_U 5 4 s2 5 Same part, as "breakaway" strip (100 positions):
[VSIM_SENSE_U A Y5  nEN 852-10-1000-10-001000
X—=— Y6
%2 vz veo &
& fanp vee L
NXaL4osipw  _LG%02 GND
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TODO: update pin names in footprint

P11 (7.25)

P2301B
b=y =<
S 28 ] ano anp |2 S
© [}
198 | oy pup LCD (P11) 0SS VSYNCIGPIO_68 -T2 < CAM_CAP_i_U] (N900 compatible GPIO)
CDP_DO0_P 168 { 011/DSS_D11/SDI_DATIPIGPIO 81 12casoa (28 12C3_SDA_U
CHG_INT (0 10 expander) -8 022555 BOOTSMNG2 DIR DATIDSS D22GPIO 7 D19/SYS_BOOT1/DSS_D18/GPI0_3 [—1283¢
ECI_OUT_U| 128 { b14/DSS_D14/SDI_DATINIGPIO_84 D23/SYS_BOOTS/DSS_D23/GPIO_8 |—L1E. CPU_SIM_CLK_U
CDP_DO_M 108 { b10/DSS_D10/SDI_DATINIGPIO_80 D12/DSS_D12/SDI_DAT2N/GPIO_82 |—2& CDP_D1_M
CDP_CLK_P| 88 1 D4/DSS_D22/SDI_CLKP/IMcSPI3_CS1/DSS_DA4/GPIO_92 DS/DSS_D23/SDI_CLKN/DSS_DS/GPIO_93 |—L2 CDP_CLK_M
LCD_MISO S8 ] D2iDSS_D20/SDI_DEN/MeSPI3_SOMIIDSS_D2IGPIO_90 DA/DSS_D21/SDI_STPMcSPI3_CS0/DSS_DI/GPIO_91 |22 LCD_CS
LCD_SCLK 48 1 poDss_Dis/sDLY _CLKIDSS_DO/GPIO_88 D1/DSS_D19/SDI_HSYNC/MCSPI3_SIMO/DSS_D1/GPIO_89 [—2E- LCD_MOSI
281 pesv C_sv (B¢
Topviewen B3 852-10-020-10-001000
Same part, as "breakaway" strip (100 positions):
852-10-1000-10-001000
P2301C
3 =<
2 20 1 ano anp [ S
© [}
CPU_SIM_IO_U 18C | HSYNCIDSS HSYNG/GPIO_ 67 DENIDSS_ACBIAS/GPIO 69 |7 CAM_CAP 2 _U| (N900 compatible GPIO)
RGB_CTRL_EN| 18C { G1K-/DSS_PCLK/GRIO_66 D6IDSS_DS/UARTI_TX/GPIO_76 [15C UART1_TX_U Modem
12C3_SCL_U 14 1 logasol DeIDSS D8/GPIO_70 13 UART3_TX_IRTX_U |R/Hackerbus
X2 o DBIDSS_DB/GPIO_78 [—1C UART3_RX_IRRX_U |R/Hackerbus
LCD (P13)
CDP_D1_P 19C | p13DsS_D13/SDI_DAT2PIGPIO_83 D7/DSS_D7/UART1_RX/GPIO_77 |—2C UART1_RX_U| Modem
MODEM_EN_U| 8C 1 b16iDSS_D16/GPIO_86 D15/DSS_D15/SDI_DATIPIGPIO_85 [—C LCD_LEDS_PWM
MODEM_EMERG_U| 5¢ | b18/5v5_80OTODSS_DIBGPI0_2 0171085 D17/GPI0_87 |-2S¢ WLAN_EN (on IO expander)
LCD_CABC 4C_{ D21/SYS_BOOT4MMG2 DIR DAT2IDSS_D21/GPIO_6 D20/SYS_BOOT3/DSS_D20/GPI0_5 —3C LCD_RST. (GPIO reassigned in Neo900)
(weak) BB_1V8| 2 1 vio_1ve 3av 8¢

P4

GND4

(7.19)
CON2401

DNP
2x1 100 mil TH

Top View on BB

852-10-020-10-001000

Same part, as "breakaway" strip (100 positions):

852-10-1000-10-001000

Connect to BB-xM P4.3 (S-Video connector)
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7 8 9 10
Processor Camera Port Interface (P10, 7.20.3)
P2501 CON2501 CON2502
34 1 e anp -2 20 34— —— 34
2 33 33 s
32 1 vauxa vsiGPIogs |2t L 24 32 | 32 s
6 31 L s &
201 vauxa HS/GPI094 [—22 —za—zg %ﬂ
I |20 |
8 8 VHB_U VAUX3, up to 200 mA, 1.5-3.0 V
2 _{ oo PeLK/GPIOS7 [—2L e =
34 27 27
2 1 avs ava (2 33 zg —12‘; >
o m . {FLASH STROBE U N900: unused No FLASH_STROBE on BB-xM, using GPIO
2 v po/GPIosy |2 - P P NFC_INT_U] N900: unused
. o o | LCAMBEN (N900 compatible GPIO)
2 { oo S Di/GPIO100 |21 5 o 2 %
o o . | 3 o o ALS_INT] (N900 compatible GPIO)
ano D2/GPIOT01 . s PENIRQ] (N900 compatible GPIO)
< | 10 19 19
" o 7 18 T N900: BTHOSTWAKE
VAUX4 L D3/GPIO102 1 = = CAM_MAIN_SHDN (N900 compatible GPIO, cam_d3)
E I 1 I I UARTI_RTS U N900: unused No UART1_RTS on BB-xM, using GPIO
18 { vauxa I} D4/GPIO103 |12 = TSC_RST (N900 compatible GPIO)
| 1 15 15 CAM_CLK_P|
14 1 6N D5/GPIO104 |12 9 14 14 CAM_CLK_N|
— — CAM_DATA_P
12 ] wenapiots? osiapiotos |1 5 “f “f CAM_DATA_N
© . : I I UARTT_CTS U] N900: unused No UART1_CTS on BB-xM, using GPIO
FLD/GPIO98 D7/GPIO106 B TX AM_COVER_INT_U (cam_d11, on 10 expander)
CAM_XCLK
& reca-scL DBIGPIO107 |—— 4 3 3
6 5 : 6 s X 12C2 also on EXPANSION
12C2-SDA D9/GPIO108 o - _xs 12C2 also on EXPANSION
" T)( HEADPH_EN_U (on IO expander)
41 e D10/GPIO109 [—2 1 FLASH_INT_U]
14 3 3
2| XCLKAGPIO96 D11/GPIOT10 =T 18 ? ? ? VAUDIO_U> VAUX4, up to 100 mA, 0.7-3.15 V
18
Top View on BB — —
852-80-034-10-001101 CONN_34 CONN_34 L
GND
Equivalent part as "breakaway" strip (100 positions):
852-10-1000-10-001000 34 x 1, 1.27 mm TH row (for ribbon cable)
Adapter board

TODO: update pin names in footprint

P2502
CODEC_DIN_U]| 11 McBSP2_DX MCBSP2_FSX [—2 CODEC_WCLK_U

Audio (P18)

CODEC_DOUT_U 2 _{ McesPz_ DR MCBSP2_CLKX |—% CODEC_BCLK_U

852-10-020-10-001000

This part is a "breakaway" strip (20 positions) and needs to be
customized (cut) before assembly.
Alternatively, 852-10-100-10-001000 (100 positions) could be used.
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