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To CPU

To keyboard matrix
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Battery charger with USB OTG
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Power distribution and sequencing
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Most high-current consumers are on VBAT_SWITCHED.
1V8 signals that the regulators on UPPER are operational.
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Modem current monitor
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TODO: update SLG design for changed pins
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nBATTERY_PRESENT

Battery and cage contacts

2|~ SN74AUP1GO4DSF
NXP 74AUP1GO4GF
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Note: BQ.GPOUT needs pull-up at GPIO.
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SIM B bus

TP619
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RFU-DNU/GPIO1 TPesr © MODEM_J14 assigned to them in PLS8. TPE11 = M601C
J15
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RFU-GND/DNU |24 MODEM_D14 vmic -S4 VMIC 2.7V
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AFUGNDIDNU TP657 & MODEM F13 Place taps close to modem
TP658 " PHS8
RFUGNDIDNU MODEM_G13 oD onD GO OND MODEM_VMIC_SENSE
PH
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The resistors indicate cuttable traces.
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Diodes 74LVC2GO7FW4 Diodes 74LVC1G32FW4 in 220n
Hn o0 Parthas contacts bt no switch o _
— R o o o
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Small logic gates are placed CPU_CD_2 b
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VGNSS_SENSE

R801
[VGNSS ook } VGNSS_OVERRIDE]
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e
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“ of o I
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o Ea— —
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PE4259
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0R e
Mz
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Antenna connector
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4 1 en REF —2-%
f GND Voo ——@- ® V7.
GND c805 | C806 C804
LMV221SD-WRONGPACK = = T
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
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L2 ren vour (—2 ok —e ADC2
[CELL_MON_EN 4 fen fEF 2 _LCW
144 = T
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[ive> 11 vop aaa aprot7 Ix GND  LMV221SD-WRONGPACK C810 GND
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TODO: complete comparator circuit
GND GND u
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WiLink8

WLAN/BT antenna

TODO: assign footprints for c-spring contacts

U901E Ug01F
Place taps close to module ] o [ ]
GND GND
7 G2
U901A 50 Ohm J901 50 Ohm % N po0 o pom Bt
RE_aNTH |22  — 'S ”F 'S WLAN_RF [ N
RE_ANTe |12 o Ezz o Ezz
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EXT_seKHA—22 CLK32KHZ | | QOZWLAN &N 7 ano G 1 ano
L cH H B - ) D
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WL1837MODGIMOC S0 { anp
— L e
U901C U901D Ug018 _ GND 2 | o
> WL _GPIO11 P05 = 3
WL_SDIO_CMD WLAN_SDIO_CMD BT_HCI_RTS BT_UART_RTS RSV/GPIO11 Wi IO WL_GPIO11 '; GND
WL_SDIO_CLK WLAN_SDIO_CLK BT_HCICTS BT_UART_CTS] RSV/GPIO9 [—2 WE P10 TPSOs WL_GPIO9 ) 634§ anp
WL_SDIO_DO WLAN_SDIO_DATO BT_HCLTX BT_UART_TX RSVIGPIO10 [—% WL PO P07 & WL_GPIO10 § 835 1 ano
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3 =
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o
g
w
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F4 17
GPO3/DOLE, ——X
H
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—— =5 S SE o
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3 VDD cs 7 C1012 $1005
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' ol 35 oA T aND. Addr: 0x76 GND
1 ano so—4 12C3_SCL_U keep away from liquids and extreme temperatures
LIS302DLTR
Addr: 0x1d

9-axis (acceleration, gyroscope, magnetometer)

1v8_U)

C1008

100n

R1002
$1004
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13 { yppio
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— 8
100n s | \C
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) 02 INT1 ‘19 * SENSJNT1;
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[CODEC_nRESET

mcbsp2
[CODEC_MCLK
[CODEC_DIN A
CODEC_DOUT} 1k
[CODEC_BCLK
[CODEC_WCLK
UT101A uUt101B
G2 | REseT A LG | feser s
2 | Gpior a HB_DMIC_CLOCK} 3 | ot s
12 ] Gpios A [HB_DMIC_DATA 1 G0z 8
L7 L8
ADDR_A ADDR B
micaias_a [-B10 DMIC_BIAS Miceias_s B MIC_BIAS
oD X2 wicoer A oD X weoer 8
2 1 veik A L weik s
KS DIN_A L4 DIN_B
K8 1 bout A L5 1 bour B
K3 L2
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K& 1 weik A L3 1 wek s
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H10 Hit 12C
LINE2LP_A L_OUT] LINE2LP B HB_LINE_IN]| 12C2 SDA [ET .
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LINE2RM A [-E10 Line2am B [—EU1 c1102 | c1103
AVSS_DAC
ut101J GND U1101K 2u2 100n AVSS_DAG
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UNEiLp A [KO MIC_P UNE1Lp 5 [ K8 [INE_IN_] AVSS_DAC
GND
ALING) BLINL)
UNETLM A IO MIC_M ENSTIR:Y S LINE_IN_GND| ® ® @—21 brvop DRYSS
c1104 [ ci105 A4 oRvop DRVSS
B9
ut1oiL U1101M DRVDD DRVSS
2u2 100n A9 1 bavop
UNEtRP_A K10 IR_AUDIOIN] Lnetrp g (I LINE_IN_R] POWERED Dvss
A-LIIN(R) B-L1IN(R) pvss
UNETRM A |10 5¢ LINETRM B =2t GND ovss
[Ve>——-——e—— o ovo
u1101C U1101D C1107 | C1108 pvss
R1102 H7_1 jovop ovss
B8 A8 K7
HPLOUT A HPLOUT B EAR P> 2u2 100n 1ovoD ovss
C1106 =
AHPOUT(L) R1103 BHPOUT(L)
HPLCOM A [—BZ i HpLcOM B A7 EAR_M> 1iv320aic34
GND
UT01E U1101F
R1104
HpROUT A |—ES. SPKR_R_P HpROUT B A5 3¢
AHPOUT(R) R1105 Ciioo B-HPOUT(R)
HPRCOM A |28 i HPRCOM B |28 3¢
SPKR
U1101H ut1o1l
R1106 HSL_P_FML
LeFT Lop A |-C2 c1110 LeFT Lop 8 S HB_LINE_OUT Ly
A-LOUT(L) o R1107 N3 B-LOUT(L) o
LEFT_LOM_A HSL_M LEFT Lom B |—2L¢
Ut101W U1101x
R1108
RIGHT LoP A |E2 c1in RIGHT_LoP B | HB_LINE_OUT_R»
A-LOUTR) o R1109 3n3 B-LOUT(R) .
RIGHT_LOM_A HSR_M RIGHT_LOM B f[—15¢
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o R1110 "
MONO_LOP_A MONO_LOP_B |—215¢
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MONO_LOM A |2 [ 560 | MONO_LoM B B¢
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MIC_BIAS

MIC_P|

MIC_M|

PO

L1201

[VBAT_SWITCHED
MPZ16085221A
U1202A address: 0x60
12C2_SCL » e
126 C1203
12C2_SDA 7 soa 1u
Headset Amplifier Jd . ’—‘
utz2028 8| ¥ ®
58 s 8
J|_ct204 2 | gz © ) 14 R1210 . G219 ||_-
HSL_:EEMIM: S T | e Lout T =1 [NE_IN_R
~ a7on] | R
| |_c1207 o | Addr: 0x60 . I R1211 c220 |I_-
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£ 553535 2
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Ci208]
22p)
4 4
e = GND 8 8
GND AGND GND Bypass to GND < s P1201
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3 3 ®
sl =5 -~ l HS_SH
L1 o
HB_JACK_4GND] E— * i :
tbd HS_R
- i
HB_JACK 2R e — i 1
tbd HS_SW.
- -3
tbd HS L
L1 o
[VBAT SWITCHED HB_JACK_1[] " — i 3
tbd HS_M
_ L1208 o 5 3M
w1203 [FB_JACK 3} -— $
tbd
12C2_SCL 1 scL z z z N900-HEADSET
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g g g
12C2_SDA 2 1 soa \%; ; ;
ci211 TS3A225ERTE o § § §
=" 8
100n RI:I a
T
R1204 R1205 = GND
AGND *—
[HEADPH_SENSE >
VBAT SWITCHED HEADPH_SENSE
20 ut203s ¥ ¥
2 o
GND R1206 Detour for TV, ECI s
IGCS‘HQ‘S k2 > ] - SLEEVE_SENSE [—2—@ SOWERED
R1207
Iaca'nzm 4 2k2 > = SLEEVE |2 GND
Addr: 0x3b13c
C1215 | C1216 = ADDR,sE’LX RING2_SENSE |—4—@
in n MIC_nPRESENT] 8| e presenT fiNG2 f—L MPZ16085221A
N GND o
AGND 5 _{ DET_TRIGGER TiP_SENSE |2 Ty AGND
AGND ci217 se o
< @ — 55 &
o o 1oon o TS3A225ERTE
Q Q [
= = L .
AGND AGND
Video Switch
Microphone Switch
U1201
(ECILOW| D2 Ince — — et 2 TVOUT]
e comt &
ECI_HIGH B3 Nozj Ewm B1
ECI_OUT A3 1 e Nt (AL
D2 {00 anp B2
A2 { o anp -2
ci21s
TSA5A22366
1u
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[SPEAKER_EN

C1401 | C1402

10u 100n

[0}

ND

Hands-free

C1403 : PVDD

27p

ITPA2012D2RTJ

GND

Speakers

V5.5MLAOB03N

g < U1401A n n V5.5MLA0B03N
SPRA L P>— I; 19 f our | - 1 P14t
MPZ1608S221A SPKR_L_P =
~ E‘ Left
g s
T S5 " , L1402 SPKRLM @ N
_ IN+ ouT+
[SPRRLIW II SPEAKER
MPZ1608S221A
ITPA2012D2RTJ
g ¢ U1401C
ST L1403
SPRR R P >—— Ii‘7 " P SPKRR+ Prace
MPZ1608S221A SPKR_R_P = y
2 I:‘ Right
-—|_SPKR R M 5 |7§ 16 P e 1
IN+ ouT+
—— SPEAKER
MPZ1608S221A
TPA2012D2RTJ
D1404
V5.5MLA0BOSN
V5.5MLA0603N
GND
Digital Microphones
POWERED
L1405
DVIC_BIAS » _—
tbd M1401
VDD 1
DMIC_DATA} 41 our GND 2
[DMIC_CLOCK TS 3 Q vy | c44
cla12 21 in GND ; T oon
GND
27p SPKO415HM4H
GND3  GND3 GND3  GND3
POWERED
L1406
tbd M1402
VDD 1
out anp |2
& Q GND 8 __C|4|5
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Shield Contacts on UPPER

For the display For the key mat For the "key frame hook"
G2201 _N G2202 62203
G2204 G2205 2208
q
G2207 G2208
G2209
GND3 GND3 GND3
Stylus detect
POWERED )
Vibramotor
U1501
R1501 |
2V7_U > 22 s VDD VIB1501B
GND VIB+Q
N soA 12C3_SDA_U VIB_P 2 {p
\.z so—2 12C3_SCL_U Ij
GND2 [ STYLUS_INT VIB_M i
4
N igi % VIB-O PREC-MICRO-304-106
__ClSOI __C|502 : LDR SHI VIB1501A
T T TMD26713 e
GND
GND2 GND2
Slide sensor
2
C1503
| (.8v-36V)
10n u1502
8
g
GND2 >< oot
HALL
o
s
100p
o] MLX90248ESE
GND2
GND2
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NFC_ASK_OOK

2.7-5.5V
2v7
1.8-VIN GND  GND GND GND
VB> ° ° ) _GND
C1601 C1602
C1603 C1604
2u2 10n —_—
2u2 10n
GND  GND
(NFC_IRQ D
e o s o o = o o
° < 8 ¢ ¥ = 4 = "
g ig g
J_—” 10_0 RXINT FE
NFC_IO1 I GND 1810, vss_Ax |
[NFC_TXEN 190 165 ves pa £ ﬂD
[NFC_TXD_MoD L] JTN  our |5
NFC SS 2l 1o s u1601 . p,\j o ” et
(NFG TRXCIK————————2f 105 TRF7970A P %'
o
23 2 C1619
NFC_MISO 10.6 wn =9
NFC_MOSI 24 o 7 VOD_A Zcuwzezz 9
. I ciezs &
5 3 o 3 = x 10n
e ¢ - g g ¢ 8 |_‘°‘624 b
g 5 5 8 ¢ &8 8 ¢ o
&) & i 8| & 8 &) Bl
|— GND
GND GND J: | xi601
GND
[NFC_SCLK .,_<| |:| ls_0
NFC_CLK] <[ 27.12MHz
[
[NFC_EN C1625 C1626 c1627 | c1e28
8p 8p 2u2 10n
GND GND GND GND GND

Some choices, 3.2 x 2.6 mm, 8-10 pF:
NDK NX3225GA-27.12M-STD-CRG-2
NDK NX3225SA-27.12M-STD-CSR-3

Taitien XXCCEINANF-27.120000
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52875z ¢8¢8
- g £ ;w 4 %\ g‘ g‘ 1000 .
C1703
MKL16Z128VFM4 U
PIN
1 Pre0 PTCaLLWU_P7 [—24
NFC_TXD_MOD)] 2 pres prce 22 NFC_INT » GND
NFC_SS] : PTETS PTC/LLWU_PS/RTC_GLKIN i U1701A
< NFC_SCLK| PTE17 PTBI 12C2_SDA
NFC_MOS] 21 pres PTBOLLWY.Ps [—22 12C2_SCI] EE_ iy
NFC_MISO > & prete Prazo (12 NFC_nRESET]
PTA19 18
s PTAts 1L
EEEREE GND
EEEEESR
EEREEEE
D1701
NFC_LED L%
= L H—vg
LTST-C190KRKT
GND
{NFC_TXEN| NFC_SWD_CLK]
[NFC_IRQ
{NFC_EN]
{NFC_ASK_OOK] NFC_SWD_DIO
[NFC_CLK
< NFC_IOf|
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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
C1803
e
F1801 VBAT RAW L1801 2u2;MDMK3030T2R2MM GND
BATT TS ]
0ZCHO175FF2E R1809 ferrite L1802 FLASH_K
1.75A,06s Cc1802 E——
1801 CON18!
FLASH_A 1 - FLASH K 1 1ou 5 o o
2 13 CAM_COVER_INT] 2 L L L
T4 EIZCZ_SDAJ g E g
USE_FE DM ! s USB_HB_DP] [PRIVACY R ! GND E
6 PRIVACY_B C1801
[NFC_ANT - I NFC_GND| SD_DATT 2 et eo
15 SD_CD} 100p
VBAT_SWITCHED >z 8 10 FE GPIO_ D V7 </BUS] SD_CMD 8 ] serr
b UART CTS - 20 HB_UART_RX SD_DAT2 >— =i A 9 HB_GPIO C 2] sere
AR ‘1‘3 21 HB_UART_RTS e ‘1‘3 HB_GPIO_B GND SeT!
DF9-21S-1V DF9-21S-1V FLASH_STROBE » 2 {sta
P J FLASH_EN B en
GND GND
(FLASH_INT A b
10 INTF
USB_DP (3 —,—_
. _DP(3 {OTG DP)
Level shifters for Hackerbus GPIO and UART GND son [ 12C2_SOA]
TP22 126
usB DM (3 OTG_DM 222 scL =2 12C2_SCL
@ of of ¥ U18018
Q1801 Q1803 s
RS0t s | —Ph HB_UART_TX f1805 sl —PH | o HB_GPIO_A
HB_TX_IRTX 100 aamil L1 T
G1 G1
2 2
R1803 R1807
HB CTS_RCTX 342 Jff]_ HB_UART_CTS 342 Jff} Dsz HB_GPIO_B
o— o o— o
FC6946010R FC6946010R
Q1802 Q1804 .
Patchfield
p1802 s | —Ph HB_UART_RTS AL sl o HB_GPIO_C
UART3_RTS 100 7 J_ JL J_ {HB_C> 100 7 J_ JL J_ 3
o '— o '— TP1801Q 12C3_SDA
2 2 TP1802G 12C3_SCL
R1804 R1808
s2 HB_UART_RX s2 D2 HB_GPIO_D_2v7
UART3_RX_IRRX —441:51 {HB_D) —4Jffl 3 1808 ————< OTG_ID|
G2 G2 TP1804 G HB_LINE_OUT (]
5 5
TP1805 G HB_LINE_OUT_R
FC6946010R FC6946010R The following signals (or some of them) - **IF
FEASIBLE** - should be made available on TP1806 G HB_LINE_IN
testpoints next to the 100 Ohm array of R1801
to R1808 for easy yellow wire solder-patching TP18070 HB_AUDIO_GND)
Q18xx alternative: DMN63D8LV by Diodes Inc. of secondary HB pin functions. TP1808 O HB_JACK 10
TP1809 G HB_JACK 2H]
o0 TP18100 HE_JACK 3M
A2
2V7 N vour TP1B110 HB_JACK 4GND)
B2
" vour TP1812G HB_DMIC_CLOCK]
document [HB_2V7_EN 21 on aND TP1813G HE_DMIC_DATA
TPS22963CYZP
C1804 C1805
1u 100n
GND GND
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TODO: update D1901 footprint

NOTE: 1V8 may be quite noisy

@ _ VBAT_SWITCHED
R1902 y
w LM —7 D%z
D1901 § 55l 2 VSMB2948SL
~ s 8] EZ
N\ = e
z
g
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cis01 JAEEI. IR_COMP_P
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IR_COMP_N
groo2 IR_TX_LED | = Q1901
o] P _TX_| o—S{k
2|= =1 1=]
2[= 2] 100n | DMN26DOUT
o o |_
|
GND GND
BQ_GPIO » § § %
i i
8l
vt = GND GND
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2 5
z Y
2 1
B
Zl> NxavigesGM
Lo gl
100n o
GND GND GND
U1901
§83
V8> e R F;‘fg“”‘,_,'W‘ UART3_TX_RTX|
2 Gpiz GPIO16 & 10k UART3_CTS_RCTX]
[Ba_GPIO j GPIO3 GPIOTS —x:j R1905
X— GPIO4 GPIO14 UART3_RX_IRRX
I Sowp out 5 fepios |, . opioa |12 HEADPH_SENSE]
8 laros 3 9 GpPio12 2 {HEADPH_IND
IR_COMP_N 7 88 o m {
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This is just the collection of signals we have.
Proper assignment still pending.

POWERED
P2003 P2004
{VSYS_U =k L 1 60 22
2 2 59 2 2 59 59
12C2_SDA_U = E 56 (2 {ive_U VINTANA2_U = E 56 22 i
12C2_SCL_U A1 7 X | ayai VSIM_SENSE_U! A1 57 ==L WLAN_SDIO_CMD_U
12C3_SDA_U s 56 [—22 {2v7_U MCBSP4_DR_U} s 56 (22 WLAN_SDIO_CLK_U[
s 16 552X | ayail ToDO MCBSP4_DX_U s s 55 |2 WLAN_SDIO_DATO0_U
nRESWARM_U 7 54 22 < SD_VDD_U| MCBSP4_CLKX_U 7 54 22 WLAN_SDIO_DAT1_U
[CLK32KHZ_U 51s 55 22 available MCBSP4_FSX_U 51s 55 (22 WLAN_SDIO_DAT2_U
i X 52 22 {BATTEMP_COMPANION_U [UARTI_RTS_U 219 52 22 WLAN_SDIO_DAT3_U
SCREEN_LOCK_U 210 51 =21 BATTID_U [UARTT_TX_U 210 51 =21 mLANJRCLU
VOL_UP_U LU 50 (22 [EAR_P_U UART1_CTS_U} R 50 (22 {BT_UART_RTS_U
VOL_DOWN_Ui 21, 49 22 {EAR_M_U UART1_RX_U} 212 a9 2 BT_UART _CTS U]
POWERON_U| B a5 5 [MODEM_EMERG_U B a5 2 [BT_UART_TX_U
CAM_CAP_1_U M a7 I . . [CPU_SIM_CLK_U M a7 (=L BT_UART_RX_U|
CAM_CAP 2 _U| 151 Py LR Not equipped in v2 CPU_SIM_10_U 151 ' BT _PCM_DX_U]
CHG_IND_U| L6 a5 ¢ HB_A_U L6 a5 42 [BT_PCM_DR_U
[MODEM_EN_U e R 4 available B B U e R 4 |2 BT_PCM_FSYNC_U
INA231_INT_U} 2 s e USB_MODEM_DM_U HB_C_U 2 s . 2 BT_PCM_CLK_U
R _ X a2 22 SB_MODEM_DP_U HB_D_U 2 e a2 22 [{IOX3_INT_U
Not equipped inv2 [ X2 5 ) SN - TOX1_INT_U| 20 | 5 a4 CODEC_MCLK_U|
[PRIVACY_R_U 2 o 40 2 FLASH_INT_U ADC1_U 2 o 40 2 CODEC_DIN_U[
|PRIVACY_G_U e E a9 22 FLASH_STROBE_U| ADC2_U B a9 22 {CODEC_DOUT_U
[PRIVACY_B_U = E a8 [ SD_CMD_U HEADPH_IND_U| = E a8 2 CODEC_BCLK_U|
UART3_TX_IRTX_U e E a7 2L SD_CLK_U[ 10X2_INT_U| e E a7 2L CODEC_WCLK_U
UART3_CTS_RCTX_U v a5 2 SD_DATO_U NFC_INT_U v s =X | Only available on BB-xM P4.3 (S-Video connector)
UART3_RTS_U e a5 22 SD_DAT1_U ] a5 22 {ECI0_U
UART3_RX_IRRX_U 2 |, oy SD_DAT2_U TODO: VIB* not exported by BB-xM [ 2 o7 as |24 [Eciu
available % 28 33 32 SD_DAT3_U {ECI_ADC_U| : 28 33 32 ECI_OUT_U|
2 2 2 2
{VSYs_U e E a1 =21 VSYS_U> {VSYs_U e E a1 =21 VSYS_U>
_ | DF40C-60DP-0.4V | _ | DF40C-60DP-0.4V |
GND3 GND3 GND3 GND3
UPPER
LOWER
59 59 59 59
ss 2 V8 3 s |28 ¢
o |- K 4 57 (L WLAN_SDIO_CMD
56 |22 2V7 ) MCBSP4_DR 2 56 (22 [WLAN_SDIO_CLK
55 22 MCBSP4_DX] 2 55 (22 WLAN_SDIO_DATO
50 |24 SD_VDD Modem audio MCBSP4_CLKX} L 50 |24 WLAN_SDIO_DAT1
55 22 MCBSP4_FSX| 2 55 (22 WLAN_SDIO_DAT2
52 22 BATTEMP_COMPANION| UART1_RTS 219 52 22 WLAN_SDIO_DAT3
[SCREEN_LOCK 210 51 =21 BATTID, UART1_TX} 210 51 =21 WLAN_IRQ]
[VOL_uP SLE 50 |2 EAR_P| Modem UART [UARTI_CTS 1 50 |2 BT _UART_RT9|
[VOL_DOWN 21 49 22 EAR_M [UART1_RX 21 49 22 [BT_UART_CTS
POWERON > K a2 VBUS[__ For level detection MODEM_EMERG} K e BT_UART_TX]
CAM_CAP_1 M a7 (=L OTG_DM CPU_SIM_CLK M a7 (=L [BT_UART_RX
|CAM_CAP 2 21 46 (22 OTG_DP /2 CPU_SIM_IO S B s pry ] {BT_PCM_DX
[CHG_IND B 16 ry . OTG_ID] 16 ry . BT_PCM_DR|
MODEM_EN} L 4 L 4 |2 BT_PCM_FSYNC
INA231_INT B a3 USB_MODEM_DM B g a3 BT_PCM_CLK
19 P 19 2 10X3_INT
USB_HB_DP 19 2 USB_MODEM_DP | 19 2
éUSBiHBiDM 2 {4 o CELL_DETECT] fast? IOX1_INT 2 {4 oy [CODEC_MGLK
PRIVACY_R] 2] 5 40 42 ADC1 2] 5 40 42 {CODEC_DIN
PRIVACY_ 2 {5 a0 22 ADC2 2 {5 a0 22 CODEC_DOUT]
PRIVACY_B| = E a8 2 document [HEADPH_IND = E a8 2 {CODEC_BCLK
UART3_TX_IRTX 2 {5 o7 2L $D_CLK 10X2_INT 2 {5 o7 2L [CODEC_WCLK
UART3_CTS_RCTX 21 o5 a6 22 SD_DATO [NFC_INT 21 o5 E TVOUT]
HB/IR UART3_RTS 2 % as |2 SD_DAT1 VIB_P} 2 % 3 2 ECIO]
UART3_RX_IRRX 2] o 34 |22 SD_DAT2 VIB_M} o 34 |22 Q ECI
] a5 22 SD_DAT3 [ECI_ADC e El a5 22 {ECOUT
2 29 32 22 2 29 32 22
VSYS > = E a2 B8 VSYS > = E ar 2 <{VsYs]
_ DF40HC-60DS-0.4V _ | DF40HC-60DS-0.4V
GND GND GND GND

Current rating per contact: 0.3 A

U2001
12C2_SDA 20 1 spa
12C2_SCL 19 fscL
18 A0
23
"0x40" = 0x20 o A1
A2
1 document
GND
10X1_INT 2 |
P8 10
P9 u
P10 12
P11 :j MUX_SEL
21 P12 MUX_STROBE
[1ve> vee pig 5 MUX_CPU_nMODEM
2001 e P4 8 {NFC_SWD_DIO>
PAD] Gnp pis L [NFC_SWD_CLK
100n
XRA1201
GND GND
U2002
12C2_SDA 20 { spa po L MODEM_WAKEUP|  (medium)
12C2_SCL 12 1 scL pit (medium)
P2 i
= 8], i (medium)
gj A1 Pa :
"0x42" = 0x21 A2 P
P6 B
GND P7 VGNSS_SENSE
10X2_INT 2 |
P8 ““’ CPU_SIM_RST > (medium)
o 11 CPU_PWR EN> (medium)
P10 VODEM_IGT
P11 :j VGNSS_OVERRIDE
21 P12 CELL_MON_EN
vee ST
C2002 9 GND P14 16
PAD Gnp P15 L
100n
XRA1201
GND GND
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U2003
20 1 spa Po L MIC_nPRESENT| gocument
19 fscL P12 SD_CD
P2 |2 MODEM_VMIC_SENSE]
"0x44" = 0x22 18| . oy ¢
2 a1 Pa X
241 po B
1 PB—;)(
10X3 INT__GND_ 5, X
nINT
pe 2
po I
P10 2%
P11 3¢
21 | oo P‘Z document
9 Pre =y document
C2003 GND P14 —>X
B0l pis [T EATER
00n
XRA1201
GND GND
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A A
Memory card holder
P2101
D_DAT: SD_CD
Camera Cover detect Battery Cover detect SD_DATS c R I .
SD_DAT2 T o |sw SD_CD |
SD_DAT1 8 | oo o
2v7 SD_DATO 2 coommo o
8
u2102 C2105 SD_CMD 3 4
2v7 R2101 | _ (1 5V - 36V) SD-CMD 3
L22 T P 10n U2101 SD CLK 5 2
8 o on s 12C2_SDA S o s 8
gz o2 12C2_SCL = SD_VDD N PR N &
GND2 o CAM_COVER_INT GND2 >< our |2 BATT_LID
41 Leoa HALL ceio4 £ 1 sovss g g g g
2 Leok % 2
6 S 100n | | o <l
C2101 C2102 LDR ol ol o| o
—— —— | MLX90248ESE
T T TMD26713 ||
GND2
Output filter is on LOWER, .
due to access to 1.8 V rail. GND2 GND2
GND2 GND2 o2
A e 4 o B e
U2103 U2104
c 5 8 8 8 & 8 8 8 c
21 ano veus (—2 21 ano vBus 2%
ESD ESD
GND2 GND2
1P4220CZ6 1P4220CZ6
LOWER-BOB Interconnect (BOB side)
Defined in the Hackerbus specification, http://neo900.org/stuff/papers/hb.pdf
D Camera flash ik
POWERED
CON2101 CON2102 FLASH A
FLASH_A 1 FLASH K 1 ov
VBAT_RA 2 LA A T CAM_COVER_INT 2 2 7
13 VBAT_RAW 13 BATT_LID
VBAT_RA 3 USE 118 DP 1262_SDA 3 12C2_SCL
USB_HB_DM 4 u Sas PRIVACY R 4 u BRIVACY & LED2101
5 15 NFC_GND PRIVACY_B 5 15 SD DATI.O L130-5780002011001 N
NFC_ANT 6 — = SD_DATH 3 — =
= 17 SoCD = 17 SD_CLK
VBAT_SWITCHED 3 — VBUS OTG SD_CMD s — SD_VDD
19 HB_GPIO_D_2V7 19 SD_DAT3
HB_UART_TX 9 SD_DAT2 9
HB UART CTS o 20 HB_UART_RX HEGPIO A 2 2 HB_GPIO G
m 21 HB_UART_RTS m 21 HB_GPIO_B Leosi0n
£ L130-5780002011001 E
> St S2 X > St S2 X
| DFg21P-1V | | oreziptv  _LSF%®
GND2 GND2 GND2 ou
GND2
Privacy LED
Hackerbus
LED2103
VBAT_RAW | CON2IOS VBAT_RAW 7,
F USB_HB_DP 3 4 USB_HB_DM VBAT_SWITCHED oA IB\I B PRIVACY_B F
5 6 T
NFC_ANT 7 3 NFC_GND /
9 10 AA 'R\I Ak PRIVACY R
VBUS_OTG 11 12 VBAT_SWITCHED 2 21
HB_GPIO_D_2V7 13 14 HB_GPIO_C /
HB_GPIO_A 15 16 HB_GPIO_B e | IN | e PRIVACY G
HB_UART_TX 17 18 HB_UART_RX ST
HB_UART CTS 19 20 HB_UART_RTS e
M50-3151042
GND2 GND2
1< af
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TODO: consider sheet for deletion
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nRESWARM_U

1ve U U2301
C2301 2t { oo soa 22 12C2_SDA_U
100n 20 | e so—22 <12C2_SCL_U|
21 e - KEYIRQ
pegr [KEviRa>
coLo I
Address: 0x$4
coLt 0 oot
CoL2 1] coz Rowo [—2
CoL3 21 cows Row f——
CoL4 2 1 cows Rowz [—2
COLS 1 cois Rows |—2
CoL6 B cows Rows f—=
coL7 18 coL7 ROWS 3
coLs 1 cois Rrows |—2
COL9 18 o Row7 f—L
TCAB418RTW
ROW7 ROW7
ROW6 °
Case switchgs
ROW6
R2302 R2303 Q2301
™ ™
St Kt D1 CcoL9
ROWS5 [ J_ J_ 6
[VoL_UP_U ° g
s2 D2
e : Jl:F] ‘
B32 B33 B34 B35 B36 B37 B3g B39 B40 [VOL_DOWN_U 652 u
— — — — — — — — —
. NX3008PBKV
Left Down Right Dot Up Enter P Comma Del ROW3
® ® ® ® ® ® ® @ Alternative: DMP56DOUV
B21 B22 B23 B24 B25 B26 B27 B28 B29 B30
S — — — — — — — — —
Ctrl Q W E R T Y u | o ROW2
B11 B12 B13 B4 B15 B16 B17 B18 B19 B20
, — — — — — — — — —
Fn D2301 A S D F G H J K L ROW1
. _=<]- , | L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4 L 4
5 1] 2
Bt <t B2 83 B4 85 86 B7 88 89 B10
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 !
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Resistive Touch (display connector)

Touch screen controller

PIN
2 un U2402 soK
Yu 0 4 Y+/5WLR SDA
XR 4 = X+/5WS ADDRSEL
(= * S vswuL
e ° R2402 —— o L VY comm seLect 225 GND3
— s60i1% 15
X-/SWLL
N900-DISPLAY _|coa0s _[cod07 | Coaos | Co409 T R2408 —— - 7 | e AUTOBAUD 22
B I I S e UART_TX [—325¢
Ll n n n n 2| o UART Ax —313¢
uaoi| & 8 8 8 8 X2 elects
8 Fieer2 wakeup [—25¢
ESD GND3 )‘hﬁ ELECT1 TPENDING |—2
R2401 ReseT (22
2 1V8_U)> * [0} * ; VoDA
C2401 VSSA
«| ESDA6V1-5P6 VREG_IN |—125¢
4u7 241 vop
1 vss VREG_OUT —13%¢
2 fvss @
GND3 GND3 > CRTOUCH
o
bl
C2410 | C2411
100n 100n
GND3 GND3 GND3 GND3
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Parallel Serial
D2501 arale ena quUI)a\SFEITH.EIF{ parallel (with current
L2501 mirror, serial.
[VBAT SWITCHED_U %P ° gV LCD LED
10uH,750mA,LQHSNPN100NMO
RSX101M-30 C2502
<
U2501 5o 2|q| 5|2
6 4 & . b3
VIN sWp— ol ol
GND3 GND3
R2501 o o
[CD_LEDS_PWM 0 » ’ S o g | Q2501 (2508 (2508
it 2oy o o
E2 c2 " 3 5
LCD_LEDS_PWAM shall connect to 2_{ cowp GND —2— 6
TWL4030, GPIOB/PWMO, ball M4. FeeTTeIoRY B2 B1 ESD ESDA25-4BP6 ESD ESDA6V1-5P6
S [al ol C2503 | cesot (or other) 2 ( 5
33 3[8 e Cl E1 8 & 8 &8 & 8 & 8 &8 &
ol o 220n 1u s 4
PMBT3906VS (T R I Display Connector S I I
pay TODO: check choke
J PIG
GND3 GND3 GND3 GND3 . L2510
LED+ N EAR_M_U|
Current mirror * b
[CD_CABC ° Voo 5= 30 V. Ic 5= 20 mA Leo- = > EAR_P_U|
osia 1 «© DNP ° ACM2012H
)
CABC oo} Py X & C2511 C2512
2| SN74LVC1G04DSF ° Lepe son |2 12C2_SDA_U ; ;
n n
NXP 74LVC1GO4GF 12C 5
100n DNP LED- scL <12C2_SCl
o N900-DISPLAY GND3  GND3
gl
2
GND3 GND3 GND3 g
= POWERED POWERED POWERED
NG 2
Ne 8 - -
55| T POWERED | [Poweren |
2x(10.5V, 15 mA) PiB L2505
o
ALS_INT] AMB-INT VAVB2V5 ° L oo <av7_U
N900 has 22k pull-up to 1V8 on PROXY. SFH7741 data sheet 2 22200
says 10 kOhm to 1 MOhm is fine, so we just leave the pulling PROXY| oPTSW DISP-1v8 L 20ROV 1v8_U|
to the OMAP, Ipull(min) = 50 uA = 36 kOhm @1.8 V. L2507
26
[CAM_B_EN CAM-SHUTDN DISP-2v8 L oo <{2v7_U
L2508
I
[CAM_CLK CAM-EXTCLK CAM-VDIG L oo {1v8_U|
CABC cABC CAM-VANA [—2 O % <{2v7_U
120R/100MHz —
PU n LCD RST RESET C2506 C2507 C2508 C2509 C2510
N900-DISPLAY 100n 100n 100n 100n 100n
GND3 ~ GND3  GND3  GND3  GND3
[Eco_cs cs =
<
< LCD_MISO somi g
SPI o
TCD_MOSI swo P
[ten. (3]
<
LCD_SCLK > (<N >
o
@»
A e e e e [ I R [ B o502
L L CDP_DO_P Do
use21 5 8 8 3 8 uso4l 5 8 8 3 8 pr— o0 not shown here:
CDP_DO_M Dsics| Camera, Touch, LEDs
ESD ESD ACM2012H DI+
D1
o o
] 3 L2503

«~  ESDA6V1-5P6

GND3

«~  ESDA6V1-5P6

GND3

CDP_D1_M

CDP_CLK_P
CDP_CLK_M

H

ACM2012H

L2504

ACM2012H

N900-DISPLAY
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OMAP is not part of v2

(c) CC-BY-SA 2014-2016 Neo900 & GDC
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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: use REGEN ?

simple capless 400mA LDO for TPS65950 substitute

(only for prototype)
u2901
VSYS U N
3 en g NCIFB
TPS73601DI
of
GND3
GND3
U2902
T Lbo out
BB_1V8) S en 2 nors

TPS73618DBV

GND3
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Main Camera POWERED
L3001
{2v7 U
N3001
P3001B N97-CAMEHR
vooA
R3001 ) VDDA B
47 CLK GND
CAM_XCLK R3002 GND3 5 ano
CAM_CLK vio |12 1V8_U 5 ano
vio 12 C3003 | C3004 1 ano
[CAM_MAIN_SHDN 18 1 shon [T,
27p 2u2 7 anp
VBAT 15 it GND
VBAT 18 M2 GND
GND3
. - VBAT_SWITCHED_U]
1V8_U| = =
Camera switch AL Tcms S
U3001 il 2u2
P30011
[CAM_B_EN = GND3 12C3_ SCL_U 2 1 sc G
5 12C3 SDAU 2 | g
° com
ol L NOT CSI_B_CP P3001A DF37NB-20DS-0.4/N97CAM
N2 81 6
8|8 A3 DATA+
3|~ 7 oATA-
o NC(,:; psicst
COoMm2 9
[CAM_CLK_P, o ) o CS1B M 2 o
CAM_CLK N = -
ol ofy TsaDs26227 DF37NB-20DS-0.4/N97CAM
g% &
CAM_DATA P
CAM_DATA N
GND3
C3006 | C3007
desls oo Im Front camera (display connector)
U3002 |
- GND3
AT P1A
Net 57
2 : el
L tor Csl_B_DP osics!
IN2 54
CLK+
o NC2
comz 03 N900-DISPLAY
h e L noz CSIB_DM
B3 - L] < ©|
olq ol TS3DS26227 Us00s -
2|8 2le 5 8 8 @
21 Gno vBus 2%
GND3 ESD
GND3 1P4220CZ6
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1
23

AUX LED

3102
470n

LED3101
RA1 7/,
Tt
o GND3
'<I U3102
GK 2
2171 E]
|<| ESD
BK
BT
8 8 8 & 8
MSL0104RGBU1 —_—
GND3 of e <] o -

ESDA6V1-5P6

18

17

LED3102

RAT

RA2
7

S
5115
) J
U3101A * -
5 5
12C3_SCL_U 2 bect
12C3_SDA_U £ son
RGB_CTRL_EN S en
CLK32KHZ_U & Peik
RGB_INT] It
Addr: 0x32
2 pseLo
21 nseLt
10 e
VBAT_SWITCHED_U 3 voo
L
LP55231
GND3 GND3

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

GND3 GND3

Y Y B

MSL0104RGBU1

GND3

AUX LED
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Note: outputs D1 through D6 are powered from the
3 charge pump while D7 to D9 are powered from VDD.
This should result in no practical difference in our case.

RGB LED (display connector)
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[VBAT_SWITCHED_U
C3201 C3202 NS C3203 C3204
202 Jtoon B[ % &’T 8 QT Us201B 202 Jtoon B[ % &’T 8 mT U32028
) s ® o S o = )
88 g g " 88 & g Kbd
LED3201 GND3 LED3202
G
GND3 fes MSL0201RGB fes MSL0201RGB
8
LP55281YZR LExe0s LP55281YZR N
[ive 0> & {vio 5 \ & {vo o5 \
©3205) B1 us201C 3206 5 U3202C
—I VDDA —"— VDDA
1u . 1u
‘ 3207 — e | s ‘ 3208 — e | s
P I n P II n
R3201 RGB C R3202 RGB Kbd
tbd C U q 21 rce
R3203 - B R3204 -
tod IRT p—{bd ——= T
¢ LP55281YZR ¢ LP55281YZR
B4 B4
0 U3201D X0 U3202D
*X— MSL0201RGB
4 1 sumo R €4 1 sino Y -] PRIVACY_R_U
LED3205 B2 05 Privacy LED
21 st Rae e IFSEL Rae e PRIVACY G_U y
MSL0201RGB — BOB
3 | WmsT 8 B | wmet [y - PRIVACY B_U (on )
GND3 02 | e LP55281YZR GND3 02 | e LP55281YZR N
e U3201E e U3202E LED3207
24 ase2 24 ase2
R R Red
U320TA U3202A
83 LED3208 83 e LED3209 g
scL G scL G
126 RGB MSL0201RGB 126 RGB Orange MOD
LP55281YZR LP55281YZR LP55281YZR LP55281YZR LED3210 Blue
3| | 5| 2| 2| 2 i It I ) LTST-C190TBKT
GND3 GND3 CHG_IND_U
1263 SCL U
[2C3 SDA_U
nRESWARM_U
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Cleaning up. The connections to
BB-xM are on the next sheets.

Modem USB

P3304E

SIGN

o 405 GND3
connect to BB o, R0 USB_MODEM _DP_U
by some Micro-USB cable = —

o |22 USB_MODEM_DM_U

s Lve

105017-0001

32 kHz clock

U3302
P el vop 4 <{1v8_U|
2 1 6N out -2 CLK32KHZ_ Uy

CSX-252FAP32768 €3303

T

GND GND

Alternative: OYKTGLJANF-0.032768
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TODO: update pin names in footprint
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Same part, as "breakaway" strip (100 positions):
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TODO: update pin names in footprint
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Same part, as "breakaway" strip (100 positions):
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Processor Camera Port Interface (P10, 7.20.3)
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34 x 1, 1.27 mm TH row (for ribbon cable)

TODO: update pin names in footprint

P3601
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Audio (P18)
CODEC_DOUT_U 2 _{ mcesP2 DR MCBSP2_CLKX —4 CODEC_BCLK_U
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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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Molex Jumper cables to connect BB-XM-Adapter to Uppwer board
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