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

No. UOL+ or UOL- can either be connected to GPIOs

or drive two FETs that sit in the keyboard matrix

in any case it is sufficient to connect GPIO-UOL+ and UOL- to tuo pins on the B2B
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Ok for U2b

Layout: place test points in battery bay
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Ok for U2b

replace by BQ24161B7?
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Ok for U2b
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Ok for U2b
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Ok for U2b
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Ok for U2b
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Ok for U2b
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problem: this is a 8.5mm BGA making louer board expensive!

Ok for U2b conflict with bmc1587? but it appears to be not extremely critical Conly 3 rous and innmer ring is GND>
problem: analog mic 1s on upper board!
address: Bx18-0x1b alternative: place on upper board (to be evaluated
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Ok for U2b
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Ok for U2b
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Ok for U2b

optional
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Ok for U2b

replace by tpd4s@12dryr?

less space?
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Charging bypass
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do we need to control D+/D- of USB3 to enable high charging current?

latchup risk by reverse current? (limited to 2.1 uf)
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hput: 1.1-1.3V typ.
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Ok for U2b
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pin assignment tbd. (draf
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[MCBSP4-CLKX/6.2A 2 59 (—22
MCBSP4—-F SX/6.2R SH 58 28
I—msm—oxmm b 57 |24 UBUS/13.2D
[MCBSP4-DR/6.2R > s 56 2o
= ¢ 55 =, 0TG-ID/2.2B
[ViB+ — 7 54 23 |
GND/14.2D 8 53 3U3/14.1A
[EAR+/3.3C Sl 52 |22 LEDS]
EAR-/9.3C 1? 10 51 gé
; v BATTEMP/5.4A]
TE/AT ASTX-R el I BATTID/5.3A]
— TN 13 ‘}8 ﬁDCINz
Hu v B
— [0T6G-D+/3.1B o 15 46 o KEYIRQ]
[0TG-D-/3.1B o sl v STARTADC |
17 44
% 18 43 jg UART2-RTS/12.1B |
e = é; :f = UART2-CTS] SR
- 21 40
[RS+ o A e NRESPWRON |
ZEN I 12C3-SDA/8 4%E|GEN |
24 37 v
i IR e 12C3-SCL/8.4B]
o 25 36 35 UART3-TX/13.4A] |
26 35 UART3-RX/13.4A
g; 27 34 gg UART3-RTS|
[USYS/14.2B == = 32 gg = | UART3-CTS |
T [Cs= 30 | 35 31 |32
[CS ) MIC/AV]

DF40C-68DS-0.4U
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t copied from GTAB4Custom)

P1302
[BKBATT/5.1C Tu Y] so |52
WAKEUP_IND 212 59 99 (Fps L
[MCSPI3-CLK 213 58 (28 CNFED4
| MCSPI3-SIMO>—3— 4 57 —2c—<LED3 :
MCSPI3-S0MI 5 56 [F02
MCSPI3-CS)—5— 6 55 |[-22—<USB-LLAN-D-Z&.3E]
[USER/AUX —— 7 54 25 USB-WWAN-D+/6.38B |
g8 53 3U3/14.1A
|12c2—sm/14‘mzc2 — — ° S MCBSP5-CLKX |
I - a 10 51 —
[CEDT 1] 7 gp [Toe TeBSEO FSXIMCBS%—DXI
12 49 -
LED® = 12 49 75 \CBSPS5-DR
[NRESWARM 13 48 GPT11/PWM]
[QART2-RX/12.1B)—i— 14 47 |=<—<pss7]
[DART2-TX/12.1B o 15 ds e Dssg|
16 45 *-DSSS
[DS523 “. 17 44 jg ool 05510
[DSS275 18 43 DSS11
[DsSsé rmE DSS12]
[DSS5 > 20 41 {Ds513]
[DSS4 2121 40 50 DSS14]
[DSS3> 22 39 {DS515 |
[DSS2 ey IR Dss16]
[DSS1> 24 37 {Dss17]
[DSSe = 5 3 (=2 Dss18]
[DED 26 35 {pss19]
27 34
[USYNC S 27 3 s 05529
551 28 33 5> <bss21L
[PCLK =129 %2 =7
{3 3 HAIN-TMIC+E s
GND DF40C-60DS-0.4V

B2B to upper board
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Ok for U2b

P-MICRO-SD
ESD on CPU side 2 | sp-paT3/CD
e ek ,— co
USD-12C2-5DA g. o Lt { sppat2 —e1SH @
USD-12C2-5CL 8
Camera Cover detect Battery Cover detect l USD-5T 7 : :3 8 1| sp-paT1 \cu
= J 1o
r% e O z |
uise1 - 1.5V |- 3.6V - e oL [~ sp-DaTo g
ol
USD-3U3 5 1 uopproG |- visas™ e e:° S _{ sp-cMD S
Trer |2 = e L N
coe | cis 9 e o 5 Isp-cLk ® 5
= W GND2 8 5 ‘E{\g
1 | 47 |<]+_i GND2 >D@T 2 FX6-205-0/8$Y 4 | <o-unp <
() hpooo
=z 6 ¥ = =Z =
HALL USD-UBATT S o
i 3 C1401
N MLX98248ESE =
Shdons | 2 v 108n b e R B
SFH7741 pullup? or through GPIO?
GND2
GND2
& GND2 GNDBND2 GND2 GND2 GND2
£
3
X
\O| < %
Flash/Torch C1502 % I
- 0
4u7; 12V @5 é 2
™
D1501 HE
USD-UBATT GND2 E
ferrite B [ 2 \DL:EI g
8 S L
= 5 i S,S%Z 2
[ o 1 87 )
— a a o T
© | 1LeD -
GND2 i ) 0 R
1
SETT
Ié SETF
(5 | gemr
[USD-STR 16 { o1
[USD=EN 15 1 en
[USD-INT 11 mr
19 1 i
ADP1653
e —. S uSD Breakout Board
oono
ZZZZ
555 26 |2 USD-12C2-SCL
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to be adjusted to louwer board connector

GND3/18.3R
P1501 ND3 P1502
11 so | -23—<UAC_UPPER] [BKBATT_UPPER 111 e |52
[MCBSP4-CLKX_UPPER = 2 59 2 [PWRON_UPPER = 2 59 [ mm
[M{BSP4—F SX_UPPER 3 58 [MCSPI3-CLK_UPPER 3 58 ZLED4_UPPER
[FICBSP4-DX_UPPER>—2 4 57 |24 [ICSP13-SIMO_UPPER »——— 4 57 |22 —<ED3_UPPER]
[fCBSP4-DR_UPPER s 56 |22 MCSPI3-S0MI_UPPER — s 56 |22 [E02_UPPER]
6 55 0TG-ID_UPPER PI3—CS_UPPER 6 55 USB-WWAN-D-_UPDER
[UIB+_UPPER — 54 22 [USER/AUX_UPPER o 54 |22 TSB-WNAN-D+_UPPER]
GND_UPPER >—:— 8 53 = 3U3-CPU/22.24] [1Us-CPU/18.3A>—:— 8 53 —2>—3U3-CPU/22.28
[EpR+_UPPER/19.3A =1 ¢ 52 =25 [ED&_UPPER] [12C2-SDA-CPU/18.4A =1 ¢ 52 (=5 MCBSP-CLKX_UPPER]
[EAR—_UPPER/19.3A>—2— 10 51 |2= [[OC7-SCL-CPU/18.4A>—2— 10 51 (2 —HCBSPS-FSX LDDED]
: S 1t 50— BATTEMP_UPPER] [LED1_UPPER > 1L 50 3 MCBSP5-DX_UPPER]|
[HS/AUX-RISPPER rm B T BATTID_UPPER] LEDG_UPPER> 32— 12 49 |—3—{CBSP5-DR_UDDER]
HS/AUX-L _UPPER y—IHNE= ] 18 48 e ADCINZ2_UPPER] [NRESWARM_UPPER ] 18 48 e GPT111/PUM_UPPER]
14 47 [OART2-RX_UPPER 14 47 DSS7 UPPER |
[OTG-D+_UPPER 15 | 15 46 |28 KEYIRQ_UPPER/18.4A] [UART2-TX_UPPER 15 1 15 46 |26 DSS8_UPPER |
[0TG-D-_UPPER e B STARTADC_UPPER] o s 16 45 ——~DSS9_UPPER] |
17 44 _ 17 44 DSS18_UPPER
% 18 43 g UART2-RTS _UPPER] DSS22_UPPER g 18 43 jg DS511 UPPER]
s a2 UART2-CTS_UDPER] [DSS6_UPPER T 1s a2 0SS12_UPPER]
[RS-_UPPER o e PENIRQ_UPPER/19.3B] [DSS5_UPPER 5 28 41 [>—<0SS13_UPPER]
[RS+_UPPER 21 40 NRESPWRON_UBPER] [DSS4_UPPER 21 40 )SS14_UPPER]
221 22 39 |2 REGEN _UPPER] DSS3_UPPER>—22- 22 39 |-33<DSS15_UPPER]
S 23 38 =55 [2C3-SDA-CPII/21.3R [DSS2_UPPER =23 38 =53 0SS16_UPPER]
o IR e ToC3-SCL_UPPER| [DSST_UPPER>—£1 24 37 [-25—<DSS17_UPPER]
25 36 UART3-TX_UPDER] [DSS@_UPPER 25 36 0SS18_UPPER]
26 | 56 35 |39 JART3-RX_UPPER]| [DE_UPPERY> 25+ 26 35 2205519 UPPER]
2 | o7 34 |24 UART3-RTS_UDDER [USYNC_UPPER 22 | 57 34 (32 [)SS20_UPPER]
[VBRTT_UPPER/20.2A gg 28 33 g; UART3-CTS_UPPER ] [FSYNC_UPPER gg 28 33 gg DSS21_UPPER]|
[LS-_UPPER 29 32 [PCLK_UPPER 29 32
[CS+_UPPER S I T 316ND3 MIC/AU_UPPER] Ot 50 a1 FE<AResRIC_UPPER |
ONDOo
DF 40C-60DP-0.4U GND3 DF 40C-60DP-0.4U
no longer needed: additionally needed:
DSsS main camera CSI-A
keyirqg, penirqg SHIELD

lockswitch: 113 cam—focus: 58 cam-trigger: 69

G2101

—M 62102
’—M 62105

—N 62103

’—N G2186
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Ok for U2b

BUTTQ

BUTTQ

BUTTQ|

BUTTQ|

M

M

M

M

needs final tuning (which button on which position)

UOL+ and UOL- could drive FETs sitting in the matrix

1VU8-CPU/17.3B

RESET_UPPER

[SERZER

21

C1608120

10

11

12

13

14

15

16

17

BUTTPN-NS@@

e

18
BUTTPN=NSOT

12C2-SDA-CPU/19.3B]

12C2-SCL-CPU/19.3B]

KEYIRQ_UPPER/17.2B]

uce soa 22
RESET soL<—22
GND T 2
Lo-e Address: |BOx34
coLL
coL2 RoWg |8
coL3 ROWL |2
coL4 ROW2 |8
coLs ROW3 |2
coLs ROW4 |2
coL? ROUS |2
coLs ROWs |2
1

e

CoLS ROW7Z
TCAB418RTH

J\

/1 /1 /1 /1

»—/’/;1

»—/’/;1

| | | | | | |
B7S/1601 B8G/1601
BUTTPN-NS8@ BUTTPN-NS@G
| | | | | | | 1 1
B6S/0 B70/P
BUTTPN-NS8@ BUTTPN-NS@G
y y y y y y y
B68/~1601 B68/"~
BUTTONMPERNDER l l l l l l l l
REANDER 532,/ FHEENMREANDER
DOs03
ﬁ’# k| L~
%\UN\HLHNULR 1 l l l l l l l
B31/ALT16 ’_/@6@3 B33/ESC
D1602 —
REANDER 527, BUB@NMAEANDERUTTONMREANDERUTTONMREANDERUTTONMREANDERUTTONMREANDERUTTONMREANDERUTTONMREANDERUTTONMREANDER

»—/’/;1

DBsB3 .
BZi/DE_Ll—% TONT HLHNLJLR

Keypad
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replace by 2x RB5212S8A30 for space constraints
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B8/ B9/SPC1601

B1@/0K

B23/TAB B24/BSP B25/RET B26/PIPE B27/PGUP B28/HOME B29/UP B30/0ON
D1604 —
REANDER 512,/ FRIBRINMREANDERUTTONMAEANDERUTTONMPEANDERUTTONMREANDERUT TONMAEANDERUTTONMPEANDERUTTONMREANDERUTTONMAEANDER
.-/D%@a J_N_/ )—/—l)—/—l)—/—l)—/—l)—/—l)—/—l)—/—{
B11/ALT E”“UN“*“’”WW B13/SPC1601 | B14/SPC1661 | B15/M B16/, B17/PGDN B18/END B1S/LEFT B20/RGH
D1606 —
REANDER 52, c THYBGNMEEANDERUTTONMAEANDERUTTONMREANDERUTTONMREANDERUTTONMAEANDERUTTONMPEANDERUTTONMREANDERUTTONMAEANDER
DBs83
[ﬂiﬁb4ﬁ_ L L *d///i_l L *d///i_l L L L
Bi/CTL_l—i@

Document Number:

REU:

Date: 03.10.14 23:14

Sheet: 18/29




Ok for U2b

R1701

12C2-SDA-CPU/28.1B |

12C2-SCL-CPU/28.1A |

PENIRQ_UPPER/17.2B]

— Py 0o 1
[TUs—CPU/18.3A ]
4u7
GND3
u1701
2 1 x+ uDD/REF L
wi R spa 1L
P-DISP-TOUCH
S v scL <12
U e
YL jf 5 1 v-  peENRe OA9
XL
xR 4 18 1 aux a1 L3
NS@B-DISPLAY s GND Ao 14
TSC20871PW
N
Q
3 ¢ GND3 GND3
5 -
gﬂg :jr_ UR U1782-CHIP  5C| gz
»Q-E I vessuLR soa |25
a8 c 2 x+/5Ms ADDRSEL
"r\E RI70 1 Y-/5WUL 29
S S —Ez 1 YR COMM_SELECT ==
EERDze1" 15
0—E 5493 2 x-/suLL -
1 XR AUTOBAUD |22
5608R;17 UART_TX ﬁ
% ELECT4 UART_RX 3L
To ELECT3 o
To—{ ELECT2 WAKEUP 32
16 1 FlEcTe TPENDING |2
: RESET 28
Z—{ uooa
uUssA -
UREG_IN
24
14| YD 13
UsSs UREG_OUT L3
25 1 yss
CRTOUCH
Ci1706 cive7
100n 100nF UL702-PAD

GND3
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GND3 GND3 GND3 GND3

P-DISP-EAR
[EAR+_UPPER/17.1B s Dlj

[EAR-_UPPER/17.1B = IV

NS@B-DISPLAY

L2101
[DMIC_BIAS . *

M2181G$2 2108
[DMIC DATA ; QR 10N
Py p
[DrIC_CroCK — —p 4
27p <) GNEQ 0415HM4H
»g— GND
—— GND
GND3 GND3  GND3
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Ok for U2b

PUM_UPPER

Adjust sense resistor+Z-Diode to voltage&current

Wil

connector pin assigment needs intensive revie

Check uwith data sheet of Sony ACX565AKM
U1902MCSPIL N9@@-DISPLAY pisel
L1804 - -
CLK AB3 34 cs _ HM . P-DISP-LED2
aB4 35 10uH,458mA,BRC2818T188K LED+
SIMO SOMI RSX181Mtrho -
meser [ .y spI u1se1 LED-
ot SIro 5 1 NS@@-DISPLAY
o - [UBATT_UPPER/17.1C VUIN  SW
- tLe C1801 B 3 P-DISP-LEDL
DM3738CBP P-DISP-SPI — 1.233U 28
P-DISP-12C o LED+
w7 NI |
[[2C2-SCL-CPU/19.3B 12 SChoc v‘TD%i@MDB 29 1 |ep-
[a o~
Z[M e =
[[2C2-5DA-CPU/15.38 12 1 opa D[g]a : N9@e-DISPLAY
@ \E\Z‘TMK325E§7475MG
NSB@-DISPLAY o
U1902015PLAY GND3 GND3 GND3 GND3 GND3
E27
DSS_ACBIAS |[—%£f ,
DSS_PCLK %2 18U, 28BmA each string
DSS_HSYNC [—225
DSS_USYNC |—=%£
AG22
DSS_DO
Dss_pD1  |aH22
- AG23
DSS_D2 |22
AHZ3
DSS_D3 |-
DSs_pD4  |0024
— AH24 L1801
DSS_D5 —o% — P-DISP-PANEL
DSS D6 =50 —_— 2 =
DSS_D7 =% L Do+ X
DSS_D8 %é ACHZB1ZH  L1gep 9L ] Do- 5
| 2£C DSI/CS O
DSS_DY I hog -_ ke 0
DSS_D18 |—;=55 —_— t>— Di+ >
DSS_D11 [—2=2¢ . D1- g
DSS_D12 AB27 L1803 ACM2012H 48
DSS_D13 [-H2C ] o] CLK+ Z
DSS_D14 |t — CLK- o}
DSS_D15 %57 »
DSS_D16 |—= ACM2812H NS@@-DISPLAY
H27
DSS_D17 (—-5¢
DSS D18 [—-=2
DSS D19 =52
DSS_D26 [—=2
DSS_D21 ==
AC27
DSS_D22 [—oE58
DSS_D23
DM3730CBP

8

P-DISP-CTL+PWR

190

AMB-INT UAMB-2U5

OPT-SU

GPI09,/24.28 >—15
CAM-CLK/24.1A >—29
N$41_UPPER 22

37

DISP-1U8

CAM-SHUTDN DISP-2U8

CAM-EXTCLK CAM-UDIG

CABC CAM-UANA

RESET

NS©@Q-DISPLAY
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Ok for U2b

POP or eMMC or both?

U1902B00T
U19g1 SYs_BooTe |—H26
KCE@BEBACA  gys poors |-HG26
R sys_gooT2 |AEL4
£ SYS_NRESPLRON .
s sys_BooT3 |—AE
£ SYS_NRESWARM R
R sys_BooT4 A
£2( SsYS_NIRQ -
SYs_B0o0TS A&
sys_pooTe [—AE21
DM3738CBP
U19802MMC1L
N28 [ crk
M2Z | cmp
N2Z 1 pate
N2 1 pars
NZ5_1 par2
P28 | para
P2Z 1 par4
P26 | pars
R2Z 1 pars
RZS 1 parz
DM3730CBP
U13802MMC2
AE2 [ crk
ABS | cmp
AES 1 pate
At 1 pate
AG% 1 par2
AEE L para
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DM3738CBP

U180212C2

SCL

i2c-master

SDA

DM3730CBP
U1380212C3

SCL

i2c-master

SDA

DM3730CBP

AF15

AE15

AF14

AG14

12C2-SCL-CPU/20.1A |

12C2-SDA-CPU/20.1B |

12C3-SCL-CPU/24.48 |

12C3-SDA-CPU/24.48 |

CPU + PoP

RAM/NAND
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Ok for U2b

U2111-1F U2111-PUWR
H6 1 ok Y 1 et uppr  |K2
45 1 cmp uss RO
3U3-CPU/17.3B uce uss |5
H3 ] pate i
p
Bt | pate
85 1 pare 1US—CPU/20.2D 24
12 v
DAT3 -
13 ] par4 vg)
34 | pats EMMC-169
51 pats
GND3
6 | paty
EMMC-169
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Ok for U2b =1
—
@R )
should drive TPS&5950
[USYS_UPPER/25.18 U2002 UBAT<->TPS6595@)_UPPER]
LTC3355
+| C2001
tbd
simple capless 4@0mA LDO for TPS659%50 substitute
u2ee3 @@ 2202
" . [UBAT(—>TP565950)_UPPER N LDO gur |5 3U3-CPU/22.2A
£ ISREFCLK UBAT |—= 2 4
EN  Ono/FB -
83 1 s7p
TPS73633DBY
U2081MISC 84 1 bR ugus £2 o
€8 1 10.1p8 BS 1 wxr oM (8L GND3
GP1013/LEDSYNC |-8Ll B4 | paTho pp EL -
B4 | apcine
LEDA/VIBRAP |25 £5 | patat o Bt i LDO gy p2 1U8-CPU/24.3A
J3 ]
o 615 c4 z 4
LEDB/UIBRA.M |CL 4 1 pataz EN  One/FR -
83 | apcinz
LEDGND |16 D5 | patas spk_L |E3 N
19 D4 E2
I3 | sTArTADC B4 1 pata4 SPK_R |E2
e |84 - GND3
E5 1 patas
N16
UREF o -
DATAS upD3.3 |22
N15 1 aeND - -
DATA? upp1.s |82
82 | RrID.EN MSECURE |8 B2 ResETB RBIAS AL
Peensse 85 1 cikout G6ND |2
U2001UsE USB332XC-GJ-TR
Li UCLK U2881CHARGER
Lt f g1p vac |8
LS ) pie pcHeAC
M3 ) nxT PCHGUSB |N&
KL% | paTAe/TX uBUS |8 cTLace N2
KL3 ) paTa1/RX DN/UARTR.TXD 121 IcTLAC2 P2
J14 1 pATA2/RTSI DP/UARTR.RXD L2 IcTLUSBL |E& U2091CL 00K
J13 1 paTA3/CTSO m ELE 1cTLUsB2 |BL PLé | sokxIN  32KCLKOUT N9 DMU-I—COdeC
614 1 paTa4 UPRECH N2 PLS | 3okxouT  HFCLkouT RE2
613 ! patas uces |2 AL% ] HFCLKIN CLkreq [-619 TITLE: GTAB4b7
F14 1 pates usaTs B €6 1 CLKEN CLk256Fs 243 5 Nomb EU
ocument umbera: H
F13 1 pataz N1 gciputo ueaT FR2 87 1 cLkeEN2 BkAT (L4
TPSe5958 TPS65950 TPS65950
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Ok for U2b

Main Camera

L2201

UAUX??

N2181
N3S7-CAMERA
uDDA
U19@2CAMERA R2401 1 ubDA >
pio2 CLK —— GND
CAM_XCLKA 525 ¢42R,, - GND3 | »g— GND
CAM-CLK/20.2D VIO 1U8-CPU/26.1A - — GND
CAM_XCLKB 225  47R o uio |43 _Jce]cs % GND
GPIN102 SHDN -——  GND
CAM_HS |-h24 . 270l 202 Lz oD
UBAT b GND
cAM_us |23 usaT L GND3 2 GND
oo - UBATT_UPPER/28.2A |
CAM_PCLK GP1097/20.2D +
UCSTI=UAUX2?7?7? —_—
CAM_De |-0817 R UGoA] 202 GND3
U2401 <ED|
cAm_py |AHLY GND3 P218112C
o +
cam_p2 B2 al IN{::>1 5> [[2C3-SCL-CPU/21.3B 19 scp,.
I
C24 e | D1 A 20
CAM_D3 o1 NWA/\,* |I2C3 SDA-CPU/21.3B SDA
004 E6Ms - B1 p21041CSI DF 37NB-20DS-0.4/N97CAM
CAM_D4 NB4
a3 INIf>—| € | paTA+
caM_ps |25 olEl | - Z DATA-
™ (o] [ NTalal
cAM_Ds K28 L1 s | pupet S | cLk+
- adar-—-4
55 b B3 18 | cik-
cam_py |28
B TS3D%$206227 DF37NB-28DS-0.4/NS7CAM
K27 Sl
CAM_DS O
L27
CAM_DS
- GND3
cAM_D1g |B2°
CAM_D11 C26 NN C45| C4e6
cAM_FLD €23 u24e2 |- 100 100n
o +
CAM_WEN 823 GP10167 | el IN{L>—| 5= GND3 P-DISP-CAM
I
D25 D1 57
CAM_STROBE CAM-STR] e DATA+
C1 coma 56 -
DM3730C8P T NB4 B1 DHSSHI/CSI
Wy 2 INIf>—| 21 ol
e . 03 CLK-
3| NS@@-DISPLAY
z
55 Npa{-B3
TS3D%$2(6227
SN
us181
slide magnetic sensor C a m e r a
GND3
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Ok for U2b

AUX and Display LEDs

LED2481R
2 5

ANY
LED-RGB-SMLP36

ED24016G
g ¢ 8§ ¢ 3 4
I & % 8
&) <+ 8] <+ ANY
LED-RGB-SMLP36
LED2401B
o N N u2101psL g
+ |+ | LED*QGB*S%LD36
i 1 (N N —_—
[12C3-SCL-CPU/24.4B S P>scl p1 |18 el
ANY
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checkme: assignment of LED location to output number

LEDs

TITLE: GTAB4b~

Document Numbers:

REU:

Date: 03.10.14 23:14

Sheet: 25/29




Ok for U2b
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Connect to OMAP3
DSS, McSPI1, I2C, Camera, some GPIOs
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Ok for U2b
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