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1 3 4
See Helen2_3 uses cases before remapping pins
Not pin compatible with Helen3 (OMAP1710)
D4800
HELEN3PS2.0_N3 ———<__> SDRAM_DA APE(15:0)
D6 14800 0
LPRF_APE(6:0) SDRMDa0
O 0 P20 gpio_4 SDRMDal C6 1
5 T20 armio_5 SDRMDa2 C5 2
6 u20 armio_14 SDRMDa3 D7 3
For v ' SDRMDa4 | 45 D5 4
-or wing use only 2 R13 x1 SDRMDa5 c7 5
RX3_SW TX3_SW 1 Vid o SDRMDA6 ca 5
3 R14 ctsl SDRMDa7 D8 7
4 AALS, I rts1 SDRMDa8 cio 8
SDRMDa9 D14 9
14832 M8 . |3 SDRMDal10 D11 10
14833 L14 X3 SDRMDa11 | ¢, C13 11
R19 o I ns3 SDRMDa12 gi; ig
MESSI_VIDEO_APE(25:0) SDRMDa13
<= 0 DO D18 ledda0 SDRMDal4 D12 14
1 D1 B21 | Icdda1 SDRMDal5 | 4C12 15 .
> o3 g P > SDRAM_AD_APE(15:0)
3 D3 Gl4_ | icdda3 SDRMAdO A2 4802 0
4 D4 H13 Icdda4 SDRMAd1 B2 1
5 D5 A20 Icddas SDRMAd2 B6 2
6 D6 B19 Icdda6 SDRMAd3 AL 3
7 D7 c18 Icdda? SDRMAd4 | G10 4
8 D17 Icdda8 SDRMAd5 B9 S
9 D16 Icdda9 SDRMAd6 G12 6
SLIDE_SW 19/1\10 €17 o, | icddato SDRMAd7 | G11 7
11 B17 leddall SDRMAd8 G9 8
2/1N\12 G13 Icdda12 SDRMAd9 B12 9
1 >
NOTE !l FOR CamReg18 Enable 13 AL7 lcdda1s SORMAGI0 B8 0
14 C16 Icdda14 SDRMAd11 H10 1
15 D15 | icdda1s SDRMAd12 Ho 12
16 csx €20 ledesx SDRMAd13 H11 13
17_WRX C15 ] icdwrx .
j—< > SDRAM_BA_APE(L:0)
18 RDX B18 Iedrdx SDRMBSAL B3 0
19 D/CX B15 ledemd SDRMBSA2 c3 1
\20_RESX M8 .1 gpio_60 SDRMWEX H8 J4803 4
2L TE G0yt SDRMCLK | €9 SN <> SDRAM_CTRL_APE(10:0)
KEYB_APE(19:0) <> SDRMCKE | H12 1
8 F18 kbc_0 SDRMRASX H7 2
9 D20 kbe_1 SDRMCASX B4 3
10 D19 kbe_2 SDRMDQMU D10 6
11 E18 kbe_3 SDRMDQML cs 14807 5
12 cal kbc_4 SDRMCLKX D9 7
13 G19 kbc_5 SDRMLDQSH c14 9
14 P15 kbc_6 SDRMUDQSL D4 14808 8
SD_PREWARNING_SW 15 15 V1o Kbo_7 cs._stham |68
0 G18 kbr_0 ExtAdDa0 N4 0
1 F19 Kbr_1 ExtAdDal N2 1
2 H14 kbr_2 ExtAdDa2 N7 2
3 E20 4o fkbr3 ExtAdDa3 |45 P2 3
4 E19 kbr_4 ExtAdDa4 P4 4
5 N19 kbr_5 ExtAdDa5 P7 5
6 N21 kbr_6 ExtAdDa6 R2 6
7 M20 | kbr_7 ExtAdDa7 R3 7
R4 8
CCP_APE(3:0) ExtAdDa8
O 2 wi4 ccpdap ExtAdDa9 T2 9
3 Yi4 ccpdan ExtAdDa10 T3 10
0 Yi2 cepelkp ExtAdDall P8 11
1 W13 1 cepelkn ExtAdDal2 u1 1
CAM_CTRL_APE(4:0) < 0 Y15 cam clk ExtAdDal3 u3 1
1 P19 gpio_6 ExtAdDal4 T4 14
2 Swi2csCL V7 V3
. gpio_11 ExtAdDal5 15
12C_APE(1:0) oo ‘ SWI2GSDA M7 Shlo62
0 ‘ T8 |scl ExtAd17 J2 16
1 V20 . | sda ExtAd18 J4 17
. 14810 ExtAd19 33 18
INTUSB(8:0)
y 4811 P9 usb_puen EXtAd20 F2 19
d 4812 AA9 | usbo_vp ExtAd21 L8 20
° 4813 w9 usb0_txen ExtAd22 K4 21
9 4814 R9 usb0_vm ExtAd23 K3 22
2 4815 Y5 usho_rev ExtAd24 L7 23
¢ 4816 W5 ush0_se0 EXtAd25 E1 24
3 14817 V6 . | usbo_txd <> MEMADDA_APE(25:0)
) we va R4809 0
mmc2_dato nfes_1 | M3 1
3 V8 mmc2_dat1 FIsCS2X M4
" WIS _ N8 10 GEN_CTRL_APE(20:0)
MMC_APE(15:0) O mmc2_dat2 FISCS3X
5 R10 mmc2_dat3 nfes_1b | qp Y1 6
0 Yio mme2_clk nfcs_2b P3 5
1 Y8 mmc2_cmd FIsCLK N3 0
SDISENA 8 6 Vo mme2_cmddir FISWrX w2 3
SD_PREWARNING SW 9 7 V5 mmc2_datdir FlsWaitX V2 7
SD_DET_sw 11 15 W19 . | mmc2_datdirl  FISADVX L4 1
10 R18 .| mmc2_clkin FISWrPr va 9
FISOEX u4 4
2 Y19 TDI nfrp w1 2
4 AA19 I TDO 8
3 V17| 1ms MEMCTRL_APE(15:0)
1 Y18 NRST NFISFDO F3 0
. 0 W18 | Tck NFISFD1 D3 1
JTAG_APE(7:0) .
<> 5 Vié EMUO NFIsFD2 c1 2 CS3 (N8) is default CS for NOR FLASH
6 w17 EMUL NFIsFD3 E4 3
7 Y17 rtck NFIsFD4 D2 4
NFISFD5 F4 5
1 L19 ETMPktO NFISFD6 E3 6
. 2 K14 ETMPktL NFIsFD7 G2 7 NAND_APE(15:0)
ETM_APE(16:0) . :
<= 3 K15 ETMPKt2 <>
4830 4 K19 ETMPKt3 NFISCEL G3 10
. ; 5 K18 ETMPkt4 NFISCE2 G4 15
IR(7:0) STI muxed with ETM
14831 6 J14 ETMPKE5 NFISCLE H4 8
7 J19 ETMPkt6 NFISALE H3 9
1 5 8 Ji8 ETMPKt7 NFIsWP J7 13
0 4 NFISWE K8 12
2 2 0 J15 ETMClk NFISRE J8 11
SLIDE_SW 3 9 H19 ETMTS1 NFISRDY K7 14
1 M15 ETMTS2
10 M19 . | ETMPSTATO spiclk | 45Y19 y
<> SPI_APE(3:0)
11 L15 ETMPSTATL spidin | 45 Y18
JOYSTICK(7:0) <> 12 L18 ETMPSTAT2 spidout [ ¢pW21
spi_ncs0 | ¢ N14
14 P18 ETMPSTAT3 spi_ncsl |45 N15
15 M14 ETMPSTAT4
16 N20 ETMPSTATS conf 4,LpND
"%H, mcbsp_din oscl_in 4,%pND
McBSP1 can not be configured as a GPIO output H18 4 f mebspt_dout  oscl out | W ) o
. . G21 . | mbsp1_bclk osc32k_in | ¢ VI3 4 VCOREA According to application note
if APE_CMT (ACWAKE) is used H15 .. | mebspl_sync  osc32k_out L'GND
PUSL(7:0)
. AAL7, bsp3_din  reset_mode P12 vio NMP Reset Mode
FCI_APE(3:0) <> <] Mebsp3 L fe— >
SD_DET_SwW P14 mchsp3_dout SleepClk P13 L <
W16 | mebsp3_clk PURX R12 0
N18 . | mcbsp3_fsync APESleepX w4 J4818] 4
Y4 14819 6 WLAN(15:0)
MESSI_CMT(25:0) : SysClk
O 4 » 14820 Wil acflag arm_boot 4H,LF;ND 4{ GND
5 pJ4821 Vil caready C4813 R4801
6 24822 V1o acdata mcbsp2_din P10 1n0 WIAN_SPI_DOUT — 1
0_»J4823 w10 caflag mcbsp2_dout AA5 WIAN_SPI DIN . 0
J4824 R11 acready mcbsp2_xsync w7 WIAN_SPI CS 2
14825 P11 cadata mebsp2_clkx | Y6 WIAN_SPL CLK 3
734826 V15 acwake gpio_9 R8 R4802 4
I lap——
3 pJ4827 w6 gpio_12 armio_4 T19 WIAN_IRQ I p— 5
VCOREA gpio_41 | ¢ £A20 SD_LS ENA 6
REY VDD4 gpio_59 L3 WLAN_EN_RST
reserved | ES
K2 vss VDD A15
cagol Gl vss vop [ M2 VCOREA
1u0 B1 vss VDD Y9
Helen2 bypass oND T AAl|ves VoD |20
u2 vss VDD2 A3
N1 vss vDD1 | AA3
VCOREA VCOREA VCOREA Y13 vss VDD2 E2
AA7 vss VDD2 A9
K20 vss VDD3 J21
R21 vss VDD3 R20
€4803 €4804 c4802 W20 vss VDD3 B20
100n 100n 100n AA21 | yss vDD3 | B13
GND GND GND B16 VSs
A2l VSs VDDSHV1 | Al9 vio
F20 vss VDDSHV1 E21
VCOREA VCOREA VCOREA BS Vss VDDSHV2 | AA2
B7 Vss VDDSHV3 Y7
Al3 Vss VDDSHV4 A5
onb Y3 vss VDDSHV4 A7
C4805 €4806 €4807 VDDSHV4 B10
100n 100n 100n VDDSHV4 B14
GND GND GND L e VDDSHV5 R1
VDDSHV5 H2
Vioe V12 | VDDSHV_RTC VDDSHV5 c2
R4800 VCOREA¢ W12 |vDD _RTC VDDSHV6 [ AALL
vio vio vio vio vio VCORE, VDDSHV7 Y16
All VDD_DLL VDDSHV8 L21
10R
€4800 VCOREA¢— Y21 DDA VDDSHV9| U2l
100n
c4808 c4809 | cas10 c4811 c4812 377201
100n 100n 100n 100n 100n GND
GND GND GND GND GND
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EMU_APE

testpoints

JTAG_APE(7:0) <_>

JTAG_APE(7:0)

ETM_APE(16:0) <__>

ETM_APE(16:0)

PUSL(7:0) <_>

LPRFCLK_I1 <>

PUSL(7:0)

5100-5199

WLAN

BLUETOOTH

PCM(3:0) <>
LPRF(6:0) <__>

PCM(3:0)

LPRF(6:0)

PUSL(7:0)

G_LPRF(23:0) <_>

G_LPRF(23:0)

LPRFCLK WLAN_BT(6:0)

BT_RF

LPRFCLK

WLAN_CTRL(3:0)
MCBSP2(3:0)

WLAN_BT(6:0)

gen25

PUSL(7:0)
WLAN(15:0)

BT_RF

6300-6499

6000-6099

MMC

venus

SIM(6:0) <_>
MMC(15:0) <_>

SIM(:0)

MMC(15:0)

MMC_WING(7:0) <_>

CCP_APE(3:0)[—>

MMC_WING(7:0)

5200-5299

CAMERA

ETM_APE(16:0)

PUSL(7:0)

12C_APE(1:0)

CCP_APE(3:0)

CAM_CTRL_APE(4:0) <_>

CAM_CTRL_APE(4:0)
— SPLCMT(5:0)

— GEN_CTRL_CMT(20:0)

FLEX_AUDIO(3:0) >

FLEX_AUDIO(3:0)

KEYB(19:0)

CAM_WING(12:0) <_>

CAM_WING(12:0)

SIDE_KEYS(3:0)

venus

ul

venus

FLEX_AUDIO(3:0)

PWRONX <>

PWRONX

SLOW_AD(6:0) <__>

SLOWAD(6:0)

MESSI_VIDEO_APE(25:0) <__>

MESSI_VIDEO_APE(25:0)

KEYB(19:0) <>
SPI(3:0) <>

KEYB(19:0)

SPI(3:0)

FCI(3:0) <>

FCI(3:0)

12C_APE(1:0) <>
IR(7:0) <>

12C_APE(1:0)

IR(7:0)

JOYSTICK(7:0) <>
GEN_CTRL_CMT(20:0) >

JOYSTICK(7:0)

BETTY_CTRL_CMT(4:0) >

GEN_CTRL_CMT(20:0)

BETTY_CTRL_CMT(4:0)

SIDE_KEYS(3:0)

4400-4599

<> WLAN(15:0)
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1500-1999

STV984

CAM_WING(12:0)

For wing use only

VCAM18 VCAM18 10
9
voAMIs VoA 7 lye flex connector
6
R1573| R1574 5
ak7 aKk7 T
12C_APE(1:0) Rfﬁ/l lefk‘; 7 X1550
1. |shield
100R 0 2,
1 — 1 2 HFSPP| 3
T}
4 R1557  R1561 R1558 3 HFSPN g
0 — — 5
) i 6 VCAM28
< ES 100R O0R - FLEX_AUDIO(3:0) :
CAM_CTRL_APE(4:0) S| [~ ) ) o )
ol |38 S STD\}SSQAN EINE Lenght difference between differential signal pairs +/-2mm SCL 400kHz g shioid 3
Cl;?g °LE Cl;;ﬁ 10 [Gmoo mon A7 VCAMLS Lenght difference between differential signal lines (CLK vs. DATA) +/-7mm 10 Sh::m g ©
10, | - P N @
ND o ND k10| epio1 0o En | xa ND MSDA Differential lines impedance should be between 80 - 120 ohm EXTCLK 27MHz |11 %l z g
N MSCL XSHUTDOWN |12 =
not_assembled 39| gpioz2 ADc N |_K2 11550 J1555 CAMCLK ‘ ‘ VANA 2.8V[13 <
G, | apios RST [ (pAL XSHUTDOWN u c1553 | c1554
. <I3— H8 4] GPIO4 RST_DIR | A3 15 Shield
CCP_APE(3:0) Place these near STV984 - ND
3<770 GPIOS SYSCLK ;? roe 4 139 Shield 27p | s
GPIO6 NC c
g
CCPCIkP H7 .| GPIO7 SSDA G9 kbr 3[18 GND _| GND
H6,, | PIEZO1 sscL | _H10 kbr 4 [19
“arp
gl | K545 | PIEZO2 PDATALP | H1 Place these near STV984 kbe 5/20
2118 PDATAIN | H2 ) ) ) 21 |Shield
pCLK1P | H3 11561 Differential clk signal 22 Shield
PCLKIN | G3 11562 23
C4  |Hclkp  LDO_STBY | H4 11564 DATA+ |24
CCPCIkN — [ BND
D3 | HCLKN PDATA2P F2 I 1156 DATA-[25
D1 HDATAP PDATA2N F1 I Differential data signal 71550 26 VCAM18
CCPDaP D2 | HDATAN PCLK2P | E2 |P5040GK1L LF CLK- 416MHz |27
PCLK2N | El = CLK+ 416MHz |28
e | |8 HS  |1v2_ouT 3 kbc 5 AL R A3 VDIG 1.8V|29
gl |5 A6 | vooiv2 MSDA |..C2 1 kbr 4 -Lc %0, Shield C1555 | C1556
& . B4 |vpp1v2 MSCL | ¢5C5 0 kbr3 ‘
CcPDaN C1557 J1 VDD1V2 2 kbc 4 B1 R B3 GND wo| 27
aur SIDE_KEYS(3:0) Lc ono| onp
A9 | TEST —
GND
- TMS_OCI A2 c1 R c3
Place these near HELEN VCAM18 G1_|vppivs T™MS | A4 § _LC ; Pl oD
32 c3
2 VDD1V8 TCK < o1 o 5269800
VDD1V8 DI R T
F10 | vDD1v8/2v8 TDO |, C6
c
1 C9 | vopivsrvs A2 SMIA85 Camera
C1558 NC |__B6 c2 IHF speaker )
100n D 35 | vpp_PIEZO nc| B GNO | D2 Vol up/down, voice key
K9 VDD_GPIO NC | B7
GND
NC | D9
G2 |pcivs NC | E9 VCAM18
A5 | pcive/ave T
J8 DC_GPIO VANA K1
B2 NC AGND | K3
ND C1559 VBAT VCAM28
C1570 |C1571 |C1566 _ 100n
T Tl e K8,A8,C1,J3,F3,H9,J6, E3K6=  GND ND
ND  GND _GND

LP3985ITLX
-2.8_NOPB

| cises
C1567 1u0
10n
GND | GND

2.8V DC-DC Regulator

KEYB(19:0) >
J1552
ETM_APE(16:0) <> VCAM18
0 VBAT
~ o
LM3677TLX-1.82_NOPB
pUSL(7:0) <__> uin
GND AL | vin FB [ C3
A3 | GND EN[CL
c1g63 GND 52 L1553
GEN_CTRL_CMT(20:0) <_> sw 8
GND 1uH
SPI_CMT(5:0) <__> =
c1564
10u
GND
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> MMC_WING(7:0)
X2420 V_sD
For wing use only
1
MMC(15:0) <S> ont2 | 2 N
R N5200
Note! CLK and CLK_FB lines must be equal lenght EMIEOSS002F3 e s 1
0 15208 CLK Clkh CLK-B CMD | 5 2
10 35206 | cikFs | Clkf VDD | 6
—
CLK CD/DAT3| 7
1 5200 cMD cMD.h cMD-B CMD 8
6 J5201 CMD_DIR CMD-dir DATAOQ DATO | 9 4
‘ DATAL DATL |10 5
2 35209 DATAQ Dato.h Dato-B DATA2 11
7 35202 DATA_DIRO Dat0-dir DATA3 CARD PRESENCE |12 6
CARD INSERTION/REMOVAL PREWARNING |13 7
3 15210 DATAL DatLh Dat1-B 14 VsiM1
15 15205 DATA DIRL Dat123-dir VSIM |15 ~
16
4 J5204 DATA2 Dat2.h Dat2-B 0 SIMCLK |17
18
5 J5211 DATA3 Dat3.h Dat3-B 2 SIMRST |19
VBAT 20
o Vv sp 1 SIMDATA |21
8 35203 LS_ENABLE P 2
Enable wef VIO SIM(6:0)
VBat —
vceB . .
GND
GND 5469493
GND VCCA
4340380 S|z
f— — n -
C5204 c5201 | C5203 | 5202 &
2u2 100n 100n 2u2
1 enp GND 1 np GND GND | GND
R5206 is to discharge VSD cap.
Card may not start properly
if not discharged after previous usage.
1
9

€5205 | C5206 |
1n0 1n0

GND GND

Place close to corresponding pins of Helen

4
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JOYSTICK(7:0) <>

12C_APE(1:0) <>

SPI(3:0) <>
MESSI_VIDEO_APE(25:0) <>
FCI(3:0) <> R
74401
EMIF10-LCDO2F3
Module has 33kohm internal resistor in enable line together with R4402 they will limit enable current. kbc_5 D5 | outputl inputt. | D2
Small current => EL lamp will discharge slowly => a bit dimmer lamp and less audible noise 7 D7 \;ii Output2 Input2 ‘121
~ i : i - Output3 Input3
Enable curr.ent must be between 10 - 50uA, with 82k external resistor current will be 27.8 - 36.5uA 5 D5 B4 | Outputs nputd |BL To Betty sheet From Betty sheet
(VBAT varying between 3.2 - 4.2V) €5 | outputs Inputs | €2 SETCURR1 VLEDOUT1
B3 D38  CA4loutpu Inputé |CL1 fl
VAUX 1 D1 D4 | output7 Input7 | D1 Ul flex connector
. VBAT 19 piex E4 | outputs Inputg |EL X4400
EL d river 185?(4755 Output9 Inputo | E2 —
C_ A5 | output10 Input10 [A2 1 it P
’—‘ » 2 S60 KEY VLED- S60 & T9 keypad lighting constant current circuit
r = s A3 | GND GND | €3 3 S60 KEY VLED+
¢ E3 | GND GND | D3 Kbca| 4
ox - = @ 5
g9 5 8 GND 4129289 GND Kbe 3
3= ] 8 Kbc2| 6 VAUX
w —
zy 5 N4401 o1 7 < ©
< R4402 1DDD381AA-C33 24400 D5 8 F w
27k ¥ oo
L = — ‘ 2w . c v 4 radts X4402 EMIF10-LCDO2F3 D3| 9 o é ge g =
2 GND VOUT 3 — D5 | output1 Input1 [ D2 D1|10 § = g S5
l ‘—‘UR 17 WRX €5 | ouputz inputz [E2 p/Cx[11 § Iu
0 Do E4 | output3 input3 | EL RDX| 12 3
R4400 4346395 P p
GND 220k Ccasol R4406 X4403 2 D2 D4 | outputa Inputa [D1 13 VLED2- L4403 - ~ =
GND OR C5 | outputs Inputs | €2 WING_ALS_VDD |14 VLED1+ —
not_assembled 4 D4 C4 | outpute Inputé |C1 15 VDD 2.78V
6 D06 B4 |output7 Input7 | BL 16 ALS VDD 600R/100MHz GND
GND S 16 CSX B5 | outputs Inputg |B2 ALS SIGNAL OUT[17 caa14
20 RESX A4 | outputo Inputo [ AL EARP|18 27p |
BETTY_CTRL_CM 0
ca413 2L TE A5 | Qutputio Input10 [A2 EARN|19 ca403 | cas11 4 = = (40)
n 20 27p 27p GND 1
Note! X4402 & X4403 pads for EL-lamp not_assembled A3 | enp GND |c3 21 not_assembled 2
EL lamp polarity must be correct to decrease audible noise E3 ] GND GND | D3 T 22 GND
GND 4129289 GN RESX|23 GND
GND csx|24
D6[25
Dal26 2SC5658QRS
V4406
D2[27 VIO
Da400 BETTY_CTRL_CMT(4:0) bo}28
74AUC1GO8YZTR _CTRL ¢ g . 29 L
1 / SLOWAD(G'O) 5 Light sensor 30 - g
4 & To Betty GENIO1 6 Light sensor 31 gt g
B vio temperature WRX|32 - T x 8
C4410 33 VDDI 1.8V 3 13
5=VIO 2 | o POWER KEY | 34 Sl
36ND G802 Kbr 0[35
" Kbr 1
Ra410 Kbr 2 5 R GND
POWER KEY r2[37 27p
PWRONX<} Kbc 0] 38
a7
e L GND S60 keypad lighting switch
C4409 20
27p
GND GND
VAUX FLEX_AUDIO(3:0)
o) 0 EARP
1 _EARN
Pl
resoL N4402 RA4404
100R
100k SH248CSP 5469785
GND
vop | 1 -
IR(7:0) <_>——+
(7:0) 2 [output GND |3 04‘2’8‘2‘
C4405 ¢
1n0
2320744
&N eNb G5 ALS supply voltage switch
SLIDE POSITION DETECTION TSSA’;;’ig:ZTR
3 |nc VAUX
24402 oMm| 7
EMIF10-LCDO2F3 1 E\L
KEYB(19:0)<__> NO .,
’ A5 | outputl Inputl | A2 | vio
A4 | output2 Input2 | AL 6 |IN > vio| 4
TFBQ??S;TRs R4403 VEAT B4 ] outputs Input3 | B1
4R7 BS | output4 Inputs {B2 5= VAUX
IREDA |1 €5 foutputs Inputs | €2 2,8= GND
D5 | outpute Inputé | D2
2ltxp  rxp|3_| C433$ C4 | output7 Input7 | C1 1
D4 | outputs Inputg | BL i i f
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