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StUF (Stacked UPP & Flash)

RFpart, OMAP, |\ 10 (31.0) <>

| StUF = Stacked UPP & Flash|

Schematics / Layouts
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Schematics / Layouts
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OMAP, IRDA, MMC, APE power supply
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Schematics / Layouts
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G9 7CS ¢4 | ne NC H5 6 0 3 —<»] CAM_D6. KBC1 323 1
_ | H5 i
) oo 502 o b e ey o et : .
C6 | nC Ne | H10 "o} S | cAmHs Kaca [ c21 4 <> apPe_KevB(10:0) | Hinge flex connector|
6 F2_lcik C7 |nc Ne |1 10, He o o] camRsTz  Kees [ c20
5 F3 | cke c8 |ne Ne | J10 M Cogptn e
12, N g7y KBRO 6
C9 Inc NC | K1 13, B4 KBR1 [(F19 7
4 F1_|ubam c10 | ne NG [ K10 1 D KaR [Hid )
3 E8_ | (pam D1 | Ne Ne [t 1 1] 051 KBRS | 222 n
E2 | NC D2 | ne ne L2 GND KBR4
GNDL 1 C D9 |Nc NC | Lo
94 MHz bus A8 e o
0 V' DATAIXO NG [
B9 M2 . . n
A e e ws Control interface for Audio DAC, QWERTY controller e Audio DAC,
S - Ny | QWERTY controller
5 gg., s A1 NC | M6
6 A2 NC [ M7
L e
7 E9. V28V 8
ﬁ"’ :j :g % oI GPIOO J;lg 44824
S NEEEE—— F—— TDO GPIO1
o 0 D2..] A5 NC [ M10 TS apioz [o Bluetooth,
10 D1 N1 R4800 TCK GPIO3 | o218 ]
10 D1 ] A6 NC o
1 gf e A7 ne [ N2 L4800 22 | RSt GPIO4 > APE_GPIO(150) Hlnge flex connector
12 N9
A2 Gl A8 NC 0 f s nEMUT IO | P10
A3 B2, A9 NC [ N10 2 ]| STATICVALID  GPIOT |4 15 <= armio(i1:0) | QWERTY keyboard
14 Bl A10 Ne [Pt s ¢ s GPIOB [ypll A o
A5 A2 L] A1 NC P2 B 2 2 [CIN P P19 e UART3(1:0) 4 N4490
- A2 NC PO s F GPiot1 | 420 RPM960-H14E3A VBAT
A9,E7,J9= VSDRAM NC |_P10 7 E: AA20 | CLK32K CTRL  GPIO12 | o N18 R4490
A7,83,C7,D3= V18 7 s Ve con GPiot3 L {119 SD 5 fpwown LEDAH!
E3,J1,A1= GND 3 782 : = o oo 4%2210 Qwamn sl7lsla|3|2(1]0 4R7
A3,87,C3,07= GND - ol o4 GPIot8 3]txp  Rxp|4
B 2 WE RSRVD | D4 Nl e
e RSRVD |__ D5 N2 G2 FADD ARMIOT | (1. C4490
D0 s o ARMIO? [ ¢ V15 2 Vee  LEDC |2 4u7
D1 RSRVD | E4 . T ARMIOS [ (V8 “ oND 8
V18 SRVD | _E6 15 H3 NFBEO | L3 0 19 j:_‘gg? V6 Tx2 ARMIOA [ o719 vio  GND|9 GND
_LOCK RSRVD |__E7 16 7 NFBE1 |_ME 1 23 EiEa) 52 RX2 ARMIO5 | 5720
IF.CFG  RSRvD | E9 V28 17 crs2 3 GND
5000 " A s Newe | w2 ior T W | rise e 0 IRDA interface
0k 5 RST IN RSRVD 6 19 NFOE |_U 14802 3 Y4 BDCLK2 RX3 | pt14 1 Q
| 2 NFwp [V 4 <> KEYB(10:0)
12 CLK RSRVD [_F9 Rego1 o ] e ‘% XBUS: Main communication interface between StUF and OMAP %[
_DMARQ RSRVD |__J9 10k 2 NFADY | L4 24804 u XBUS UARTZ <> GENIO(31:0)
RQ ReRVD | K2 2 " \roso bz _ssaaos . BT UART Bluetooth control interface <> UART1(20) |Bluetooth
| C NFCst M 8 :
K3 L 1 H7__| WAIT/FRDYNFCS2 [~ M4 9
0 V  DATAIXO GND 12 J4806 N3 | Fok NFCS3 [~N8 10,
1 4 won o VBAT
|
4 J4807 ov FDATA AA21 VSS VDD A9 4 R4202
l—m 15 - NZE : Y15 |vss VDD |_Y20 2|2 N
B |
s e Viz_lvss  vops| M2 4814 220k | yaz00 — = XBUS lines
7 3 20 |vss vop |_P12
5 L7, DMy 20 =) 112100 D 25K3019-TL
%"3 Eé i : R21 522 v\é%? A3 d XAB .
SPUETALY R3] U20 AA3 G —_— = US I
8 L3 el = vss voD2 | AAS nes
9 1 Mol vss VDD2 TR
0 ke 5 AAT J21
10 K4 Ty vss vDD3
11 155" 8 gy V5 lvss vDD3 | R20§ | C4807 | C4808 |C4806 S
12 K7 Yiepf12 Y3 |vss voD3 |_B13 100n | 100n | 10U aND
13 J7 if i AAT fvss vDD3 | B20 V28 é’-\‘D N4201
3 7]
14 L8 vie e 2 |vss VDDA |_Y21 » 3.3Vlvas
14 L8]
15 58 B5 |vss ‘ LM2708HTLX-1.57V_NOPB
15 U8 ]
B7 _lvss VDDsHv1| A15 1 Ui
K5= V28 A1l Jvss VDDsHv1 | A19 FAszo C4815 4809 A2 A1
K6= V28 A13 |vss vppsHv1 [ _E21 ] on 1on 10n onol 1 SN B
H3,K9= GND B16  |vss L A3 B1
e B18 lvss VDDSHv2 | AA2 GND vbp VSEL
4203
/':22’ 355 VDDSHV3 | Y7 VSDﬁRAM B3 | pvIN ISEL | C1 TOn
cw0t J/ caso N1 v:z castt | e S . N ce208] C4206 Lazot &0
10u n c3 D1
1f 113 K2 A5 (5083 | C5084 | C5085 [C5086 | C5087 [ C5086 [ C5089 4 PRV SWSYNC/MODE
12MHz clock for Bluetooth %5 ; 210 com_meLk_ReQ VSS  VDDSHV4 1on e Rt s e et 4 VFLASHT
12M_osc <} 84800 1 COM_MCLK_OUT |__Y2 9 G1 VSS VDDSHV4 A7 GND GND
= — R13_| UARTS_CLKREQ E2 B10 GND £ D3 | pGND EN|D2 4
. L 5 UARTS_cLkio | Y13 VSS  VDDSHV4 - c4214] c4215
Level shifter 12z vz |osct Bl |vss vDDsHv4| B12 F4816 C4s16  [casto GND 214 Ca21
a0 vy OSc1-out L B2 ]vss vDDSHv4| Al /2100 [2/210n 1(j<in o
D4801 1 A W12 | 0SC32K_IN
74LVC2G07DCKS Rag10 GND 150 Lo R12_| 0scazk_out v2 GND GND  GND
10k CLK32K OUT f¥12 4 GND VDDSHV5
off 74808 51: CLK32K_IN VDDSHv5 | R1
15| MPU_nRESET VDDSHV5 | P3
R 1 519 | nresewroN VDDSHVS | L1 R o
2 SLEEPCLK s L1 S VDDSHV5 | __H2 FABW 54817 F4812 " 1.8
2=GND TPS3103E12DBVR V28 o
0 R4802 RS04 NRESET_OUT VDDSHv5 | E1 /2100 2/210n 1000 GND N4200 GND GND
PURX from UEMEK W g 620 weaser_cks VDDSHYS [ C2 = VEN V8
PUSL(3:0) G21 MCBSP1_BCLK MCSI1_DIN GND VOUT VIN VIO N4202
H16 ] MCPSP1_SYNC  MCSI1_DOUT AT [ vout, LP3981YDX o n
H18 "l MCBSP1_DOUT  MCSI1_BCLK VDDSHV6 — C4201 | C4200
- H20 | cBsP1_DIN MCSI1_SYNC voosHvr | Y16 | [ SENSE = 2w LP2985ITLX-
e [ Time delay N N voosHvs |21 § | Cag1s _| C4818 C5003_| €8000 _| C5004 __|C5001_| 4202 BECHE 1.8_NOPB
4 Y10 g MCSI2_CLK MCBSP2_DIN 2 B = 1on—100n 10n 100 202 —
Diital audio to audio DAC a2 1 7 oo ucsi e wemsrs oout VDDSHV9 2t fzion Lt L 1 G}E 1 GND  GND
3 1gital audio to audio MCSI2 DIN  MCBSP2_RSYNC GND GND GND
Audio DAC MCBSP1(4:0) <> 9 12 W9_] MCSI2_ DoUT  MCBSP2_XSYNC &b
GENIOE1:0) <> XABUS: Serial interface for audio data transfer between DSPs of StUF and OMAP 7 N Jrar | asusoor  Mcsseecii S0 o S0
Nl ets fcom shumoomn  wire_sor Interface for Bluetooth audio
B WIRE_SDO <> MCSI1(3:0)
- W1 fcBPs CLK - WRE Sol Interface to control the audio PA
GND - - 1 ifi
o0 T WIRE rScso C interface for CMT & PDA dis] <> wncespzs:0)|Audio amplifier
1 R8 | uss_om - ontrol interface for 1Splays . :
wa—_ use_puew lock e <>uwirewo) |Hinge flex connector,
System connector | uss(:0) < Master clock for audio DAC < Hewkeo)  |Audio DAC
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NICIC 1A Nokia Customer Care
Audio DAC, audio amplifier

Issue 1 12/04

12C(1:0)

MCBSP1(4:0)

VDAC

[OMAP] wmcBSP2(5:0)

XAUDIO(17:0)

APE_AUDIO(4:0)

T L4100
600R/100MHz
c4100 | C4101
N4100
100n 22p
TLV320AIC23BIZQE GND GND
D9 | cs AVDD | A4
1 F9 |soin vmiD| A6
0 G9 [scLK MICBIAS | A7 ca102 —— . %2})3
,  E9 |moDE 100n
RLINEIN| B9 "VAFR" GND GND
Al INC MICIN | A8 "XEAR" e C4104|
AFL" R410
A9 INC  LLINEIN| C9 VAFL! oo 3ok 100n]
J9_fNc c2119 _lc
J1 {Nc RHPOUT|.C1 1/2100n C4105
ROUT| A3 2 2121000 =T~ 47
H1 firciN  LouT| A2 0
34100 [ 92 |on  wpouT| D1 T GND
[_F1 |ircout GND
G1 {pouT XTiMCLK | HE 8
J3_1BCLK xTO| J8 Ra101
CLKOUT| J4  vDAC 47R
B1 {HPGND HPVDD | E1
J6 {peND  DVDD | Y7
A5 |AGND  BVDD| J5
H8 Inc NC | B2
H7 Inc NC| B3
H6 Inc NC | B4
H5 Inc NC | BS
H4 Inc NC | B6
H3 nc NC| B7
H2 Inc NC| B8
\  G8 INC NC| C2
s ST INC NC| C4
G6 Inc NC | C5
G5 Inc NC | C6
G4 Inc NC | €7
G3 Inc NC| C8
G2 Inc NC| D2
F8 Inc NC| D3
F7_{nC NC | D4
Fé Inc NC | D5
F5 Inc NC| D6
F4_Inc NC | D7
F3 Inc NC | D8
F2 Inc NC | _E2
i E8 INC NC | E3
E7 Inc NC | E4
i E6 INC NC | ES
GND GND

HCLK(8:0)

Schematics / Layouts

RAE-6/RA-4

1

12110
MCZ1210AD221T
e " QWERTY Tl tor|
ex connector
: UM B IHF_P
z |z
2Hs 2 HE
abz gz
. o o > o >
Audio amplifier, L u S
- «
@ c2118 Co118
21n 2/21n an
N2100 GND  GND
LM48S5ITLX_NOPB
@ GND  GND
3 svne S I2120 ES feng DspKRom- B2
o = Egfo  sprRous B2 System connector
1 _pout 92122 E5 | paTa 211t XEARE:0) DY
86 . . 1
) R2108 02‘1‘13 o113 s Rout+ (B8 T EARP
I Rin ROUt- TR R2112
Il B4 Lout+ | B8 — "XEARN" 0
10K 1721000 _ 1| n ol =
R2109 2/2100n A1 LOut- 10rR R2113 i ; N
4k7 Bypass Cc3 1 EARL P
c2114 VBAT —
A3 vBaT [-€2 1R R2tt4 . 3
GND 021‘16 02‘1‘14 !—Him Phone_inHS VBAT
R2116 Phone_inlHF
o lour == 2 | i 2721000 onein c 10R
L1 100n 1/2100n ono |2t —
10k GND
R2117
a7 R2110 B
c2115 GND c2117
3Kk3 w0 == 2
GND
GND
L HPOUT oo
GND

Copyright © Nokia 2004. All rights reserved.
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NICIC 1A Nokia Customer Care

Bluetooth

LPRF_ANT(1:0) < >—2F00%0 ooy
L=18.5

Issue 1 12/04

1@

R6040
330R

R6039

Schematics / Layouts

27k

26032

=0.40

W:

GND

—<> APE_GPIO(15:0)

R6042 ]—ceoas
27k 10n
-[ﬂ!m 12M_0SC >
J6036
Bluetooth
NB030
RZ‘;‘(‘)} BC213143A-17-RK-E4
C7 | RESET
GND [ pg |
T D8 | RESETB SPI_MIsO | B9
C9  |spl_csB
€10 |spi_cLk
C8  |spi_mosI
C6 | TEST EN
B8 |FLASH EN
T6030 D1 D3
LDB212G4005C-001 16032 GNDLFq | .'?;*LN AUXDAC ==
163 Co049 —— an3H E1|1xs XTAL_OUT |43 v28
il Lo §| PS5 K |y GND
26030 4 GND H2_|1ooP_FILTER RE030
2441MHz 2 6046 -
08 L6031 10k
I\ 1 G9  fpcm_IN
5 3 G10 _fpcm_SyYNC
GND GND 3n3H 2 6034 H10 | pom oLk UART.RTs [ H7
GND o a8 PCM_OUT  UART_CTS H8 J6032 | 3
UART_TX | J10 | »J6035 | 1 6030
HY J6033
16030 UART_RX 0
PIO0 | 4,81
csggzs L 22nH PIO1 [ ¢5B2
P UART_RTS_P/PIO2 | (B3 2
oD UART_CTS_P/PIO3 | B4 N
H4 . AIO0 BT WakeUp/PIO4 4.,&‘
H5 . | A0 PIO5 | ¢ F8
ﬁ AlO2  Host_WakeUp/PIO6 F10 J6031 11
C6036 C6035 PIO7 | pF9
1u0 10n C6043 PIO8 | ¢5C5
10n PIO9 | ¢5.C3
GND GND GNL ke VREG_IN PIO10 | 45C4
L6033 c1 VDD_RADIO PIO11 | B3
29nH c2 VDD_RADIO
H1 VDD_VCO
K4 VDD_ANA  VSS_RADIO D2
E10 |vDD_CORE VSS_RADIO E2
K9 {vpp_lo VSS_RADIO F2
— A3 lvbD_Io vss_vco | G1
D10 {vpp o vss_vco [ G2 1
A6 VDD_MEM VSS_ANA J2
GND A7 VDD_MEM VSS_ANA J4 RE031
A9 VDD_MEM VSS_ANA K2 OR
R6034 H6  |vbD_MEM  vss CORe| E9
2R2 K7 VDD_MEM
— 46 |vop_mem GND
L T - GND |
C6047 ©6033
202 10n

J9,K10,A1,A2,09,B5,87,A10,810,J7,F3= GND

\—O ARMIO(11:0)

<> UART1(3:0)
}

Copyright © Nokia 2004. All rights reserved.
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NICIC 1A Nokia Customer Care

Ul flex connector

Schematics / Layouts

EAR(1:0) >
3 DLIGHT
4
KLIGHT
UIDRV(5:0) VeAT UI flex connector
X4402
1 V18
YyYYYVYy 1 2
risto)| & X X &K 0 3 T
=) 4
z
5 APE_GPIO(12) 5
ESDA14V2-4BF2 EARN 6
EARP 7
PWRONX 8
| ono KBRO 9
4 } cs3 10
X 3 cso 1
APE_GPIO(15:0) <_> s ] KBR2 2
KBR1 13
2 SCLK 14
[OMAP] ; sD0 5
| x| x| x 0 SDI 16
8| 8| 8| 8 8 KBR3 17
Do I Rl S 7 KBR4 18
Rad24| |~ N o ¥ 2 I
ook | | §U gL U & F_APE_KEYB(10:0) 10 P
ST 97 §7 ¢ : 21
§ ST ST 37 3 A
APE_KEYB(10:0) <_>—— T & |2 24400 22
EMIF10-COMO1F2 23
5 KBCS | BAV7OW
8 A1 i1 out1| Et 4 KBC4 24 ! V4400
10 A2 | N2 ouT2| E2 10 3 KBC3 25 J
9 A3 |IN3 ouT3| E3 9 2 KBC2 26
A4 | g ouTs| E4 _ 1 KBC1 27
Rear ; 51 | e Srelor 6 z » DRVEN
ING ouTe i
PWRONX < — B2 | N7 outr|[ D2 g 30 DLIGHT VBAT
B3 |ing ouTs | D3 5, 3, |
B4 | N9 ouTg| D4 w 32 l
V28 B5 | n10 ouT10| D5 APE_GPIO(13) 33
GND| C3 34
C1 | GND GND| C4 10 35
Ra419 | | Ra420 €2 |eNp GND[ €5 GND 0 i?
100k 100k GND ; 38
UWIRE(4:0) s : 5
2 EMIF10-COMO1F2 19 40 Va8
0 J4405 A1 IIN1  z4401 oOuT1|El 0 “1 L4401 vis
1 J4404 A2 |iNn2 ouT2| E2 1 42
2 14406 A3 | N3 ouTs| E3 2 43
600R/100MHz
Ad |iNg ouT4| E4 4 44
A5 |INs ouTs| E5 3 18 45 C4408 LA AR A A
46 1u0
5 B1 Jine outs | D1 7 ¢ RSN I N Y
4 B2 |in7 out7|D2 5 4 47
3 B3 |iNg ours| D3 4 9 48
2 B4 |ing ouTe| D4 | 3 P 29 GND GND
1 BS |iN10 ouT10| DS | 2 11 50 ESDA14V2-4BF2
GND | C3 1 16 51 GND
C1 IGND GND| C4 7 52 =
C2 |GND GND | C5 6 58
oD J_: s ®
GND 55
i 13
LCD(19:0) > . 5
EMIF10-COMO1F2 15 57
7 A1 |IN1 za402 ouT1| El 7 5 58
1 A2 N2 out2| E2 1 59
2 A3 |ing ouTa| E3 2 60
3 A4 | iNg ouT4 | E4 3 61
4 14410 A5 |INs ouTs | E5 4
10 B1 |iNe ouTe | D1 10 I
6 J4at1 B2 | N7 ouT7 | D2 6
0 B3 |ins outs| D3 0
8 B4 |ing ouTg | D4 8 =
9 B5 |iINto ouT10| D5 9 GND
GND| C3
1 Jano GND (LG4 F_LCD(19:0)
L c2 c5 |
Eo GND GND
74403 GND
EMIF10-COMO1F2
5 A1 JINt ouTt | E1 5
" A2 N2 outz| E2 11
13 14412 A3 | N3 ouTa| E3 13
12 A4 |INg ouT4 | E4 12
15 A5 |INs outs| ES 15
14 B1 |ine ouTs | D1 14
19 RA40T—— B2 | N7 ouT7| D2 19
17 14408 330R — B3 |ins outs| D3 1
18 14407 B4 |ino ouTo | D4 18
16 J4409 BS |iN10 ouT1o0| DS 16
GND| C3
J__ﬁGND GND| C4
c2 c5
&R GND GND &

Issue 1 12/04

Copyright © Nokia 2004. All rights reserved.

RAE-6/RA-4

Page 10



NIOK A Nokia Customer Care Schematics / Layouts RAE-6/RA-4

Flex foil

D100

74LVC2G34DCKR ‘
\ Hinge flex connector\ 8100 . | 3] N E \
‘ ‘ 5=V18 } —L
= c110
Vi X100 @ ‘ 3=GND ‘ 220p
V28 1 V18 _

- 1 a D100 GND 1 8V
[ e clo7 27p \ 74LVC2G34DCKR ‘ d
12, s : V18
et Power switch | 1] > e |
4 | 3 |

! e 1 1
e EARN 2 s128 5-\18 }
| ! 3= GND ci12 c109 | cit4
A EARP H—/ UWIRE(4:0) 220p 700n | 100n
: . : BURONX —— GND GND  GND
9
o° | v
P ~4Vif unpressed D101 ‘ \ (MT display connector\ 2.8V]
— 74LVC2G34DCKR
M2 1 GND X101 v28_1
113 _ 1 2 \ 1 D 6 ‘ — v
I T
14 VLED- | 1
I o—t—
" ‘ 5=V18 ‘ VoDl | 2
[P APE_GPIO(15:0) 3= GND ‘ c111 3
117 1 . 220p SDA | 4
e T UWIRE(4:0) ‘ ‘ TS
119 D101 GND 5
01 74LVC2G34DCKR ‘ 7
o— 1 ' °
121 | X APE_KEYB(10:0) 12 | 3 4 | RESX | 8
19297 T 1 i SCL 9
'23 i CMT Keypad Light | ‘ 10
1% 0—— eypad Lights 5=V18
‘246 | s=onp | cus vop |11
:;: : 4 3 L J 220p VLED+ |12
:27°—v7 Me M - GND P—] 1
‘286 ) KLIGHT 5 2 2l s ells “Tci00 Jci01
o © o ©
1290 DRVEN 100n | 100n
VBAT 130 1 DLIGHT
I T
31 6 1 4L L L
e /LCIE: | TK11§;?I1TL G foon “a o oot e
- N102
133 | 13 iF i
134% APE_GPIO(15:0) AN UIU ad ~10.8V if hghts on GND J101 ;& V101 !E&-NOS-WHHE-D-TS
1%, L 10 8 |en Vin 100 GND 4 3 P u
%% 0 10 c104 | 68 22uH V103 S
87T ‘t d 7 fex Is|2 A M | 3 —_—
1387 1 I I 5 2 2
'39 "_ﬁig \ 6 JoND  EXT |3 Y 1PeTesE3t jﬁ 2 - |
et ©
140 19 105 | C106 2 V102 W1 -270S-WHHE-D-TS ‘ 25
o Y
[P C50vb vowp |4 w0 | 1u0 6 1 = N |
14291 LCD(19:0) °J100 UMD3NTR & ‘ ‘
143 T 1 N103
g1 GND  GNb oD 1 | GND)
e g .
145 | 18 GND J102
146 1 17
1479_,774
48 9, GND
1491 8 © =
150° 1 1 e § 2 §
'51 16 14 ©
10 o—t— —— PR - 77“
52 7
12 ‘ 4 ‘ s
| | 6 | ‘ ‘ ‘ ‘
1541 12
[ — - -M. c102 T
e 13 ‘ } S B E | foon [PDA display connector
| o T R —
157 1 15 GND N ‘ ‘ ‘ ‘ X102
158° 1 5 ‘ L ﬂqﬂ ‘ ‘ GND
o ] | [ # owl, \ 1 DGND
! ? — | GND GND
60, 4 ] [ |_GNDL LOGND 2 VLED+
161 X 3 VLED1-
. 4 VLED2-
- 5 DGND
APE_GPIO(15:0) 6 VDDI
7 DGND
oD 13 8 DGND
UWIRE(4:0) 9 VDD
10 RES
4 gl
LCD(19:0) DGND
2 13 scL
1 14 DIN
CMT keypad 0 15 DOUT
16 DGND
Col 0 Col 1 Col 2 Col3 Col4 Col5 18 17 VSYNC
17 18 HSYNC
APE_KEYB(10:0) 19 19 DE
1 2 3 4 5 20 DGND
16 21 PCLK
22 DGND
1 23
uP cMT1 cMT2 cBA1 cBA2 n Z ;:)
o1 T 1T 13 25 R2
B B - o Iy i % Rs
B < ©B_ « 15 27 R4
Row 0 6 5101 $102 5103 $104 $105 28 DGND
) 5 29 Go
6 30
PUSH SEND END cBA3 cBAe G1
7 31 &2
ael T 1T 8 32 G3
/ / /) T TS i w o
B ~ B < 10 34 G5
7 $106 s107 $108 $109 $110 35 DGND
) 0 36 BO
Row 1 *
DOWN ! 2 3 1 87 B1
2 38 B2
3 39
L L L L L 4 40 gi
—
Row2 8 s111 s112 s113 s114 S5 |
LEFT 4 5 6 0 e
Row 3 L L L L L
9 s116 s117 s118 s119 5120
Row 4 RIGHT 7 8 9 #
10 s121 i s122i s123i swzai s1zsjz
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NICIC 1A Nokia Customer Care
QWERTY keyboard

Schematics / Layouts

COLXE

COL xC

COL x4

Qwerty keyboard

COL x8

COL x0

COL x2

COL x4

KB_ROW(11:0)

B010
I 1
2
I KB_COL(7:0)
V28 I
04‘;3% Cﬂgﬁl [ QWERTY flex connector | |
: o IHF_N
Ne
GND  Grp Audio amplifier P |
- X4401 ;
ROW(11:0) ; T | &
R4430 6 2 - 0
oon D Qwerty controller 0 3 !
4
D4400 1T
COPBTABSHYQ ST
3% |ex 7 110
( APE_GPIO(15:0) <> 44 oND K et To—]
B 6 9 [ | 6
u 7 1 Ll 7
74 1F0 Jo 5 1 N 5
8 5 o] F1 a 3 1 | 3
9 6 1F J2 4 1 4
O TenFs %3 o
1 8 p | Fa m 1 15 1 1
2 9., IF5 J5 16
3 10, 1F6 J6 17 I
1 F7 77 2 18 2
. "
12C(1:0) z 1 2
1 J4416 | 12C_SDA 12_. o <o 1 20 | 1
K 0 J4415 | 12C_SCL 3. |1 c1 2 21 " 2
. J4417_| KB_IRQ 14, |2 c2 3 22 . 3
ARMIO(11:0) % T 2 e i = i 2
3 20, |14 c4 16 4 8 24 8
2 21 L5 c5 17 5 5 25 1 5
1 22 .16 c6 18 6 10 26 | 10
0 23 L7 c7 19 7 Ul 27 1"
9 28 I 9
GO/INT | g5 2 29 VKBC
G1/WD 1 V28 30 . »
G2IT1B | ¢34 31 !
G3IT1A | 43 32,
G4/SO | ¢332 33
G5/SK | ¢33
G6/S! 34 E—
G7/CKO :%
42= V28
41,45= GND GND
COL(7:0)

Engine Module
(1bc_10e)

Issue 1 12/04

Hall switch for lid

ROW 3x

ROW 4x

ROW 5x

ROW 6x

ROW 7x

ROW 9x

ROW Ax

NOTO VKBC
TLE4917

PRG

— = Vs

!
(el Gnd
Gnd
Gnd

GNDGND

(1cp_09Db)

ROW 2x

ROW 8x

QWERTY keyboard

row0

col0

Desk

5010

1

colt

Documents

2

col2

Telephone

3

col3

Messaging

cold.

My own

015

_@
;@

501

S012

@

s01

;@

cols

Web

6

Calendar

RAE-6/RA-4

COL x6

col?

Contacts

s01

;’@

5016

@

1
=3
=
4444<E£E:>

row!

ot

so018

s019

5020

S021

S022

502

5024

S025

row2

Ky

Tab

5031

5032

L

5034

5035

503

s03

5038

Ry

Caps

S044

5045

5046

047

5048

S04

5050

S05

o P

PO PO

O e re o He

3 rows
S057 5058 5059 5060 S06 S062 S063
4 rowd
L
505 05 S054
5070 S0
5 rows
8 BackSpace
039 5026 5030 5029
502 S028
6 rows

TFOrY Y Ho

- O

5052

Enter

5085

504

_“@

o

RO PO PO Y
o Mot e Rt

5042

@
.j@
9

S04

S041

shift

5056 %

shift

5066

B

Cr

5068 %

Menu

s078

B

Left Arr

N\ rows
chr Right Arr Down Arr Upp A
L L L
5069 s077 5076 S064 075
10 rowto
Mrowtt L
ol el gk glblslole
3 ZI21z12
1 1 666
5100

JOYSTICK
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NICIC 1A Nokia Customer Care

RF part

Schematics / Layouts

RAE-6/RA-4

Vel Vc2 Ve3
EGSM RX Band Channel RX VCO/RX VC/RX X VCO/TX VC/TX
GSM1800 RX B R B EGSM 900 37 942.4MHz | 3769.6MHz ~2.76V 3589.6MHz ~2.03V
GSM1900 RX 27V GSM 1800 700 3685.6MHz ~2.43V 3495.6MHz ~1.63V
VPP GSM 1900 661 3920MHz ~3.32V 3760MHz ~2.73V
EGSM TX - - 2.7Vpp
GSM1800 TX| 2.7Vpp | 2.7Vpp -
GSM1900 TX] 2.7Vpp 2.7Vpp - 2.8V
30 VRIA VRS VR4 VRE®
L7500
600R/300mA
RF IC
C7506 N7500
icmos | cro0s | creoa f 100n HONIS6F_TFD1E
22 K11
L= 1= 2 27601 017235 D10 \v/gg RX
SAFEK942MFLOF04R13 "L K7 lvo
Antenna 942.5MHz H6 VPRE
RE L7603 K2 ven e
o
G G creor] 18nH G1 VDIG Cﬂ'}glﬁ?} E8
F X7600 1p0 L7604 L9 VF_RX " Nca|__F10
< c2 VRF_TX NCs| Fi1
18nH AT
. 27600 %__\ 11602 " VPABVLNA NCe | G10
EIEs
Z SN SAFEK1GB4FCOF04R13 Ef x:z;f xg; ﬁ:; J-
0_Rx 1842.5MHz L7602 E2 VANT 2 Nco| H11
GSM850/900_Tx | DIPLEXER GSM1800_Rx n out @@ LDBzwaTégg?oc 001 -
GSM1B00/1900 T |e 7 gapp11A_Esta| CSMIO R out h e e 3 (Line RFCONV 2)
GND L7601 \ - e
T S [ o1 | INM_G_Rx out_ge1_I|._L10 RXI
an7H 2.8V 11R6 BT | N o out_gs1 Q| HS RXQ
A11__| INM_D_RX F
R7602 A10__| INp_P_RX (Line RFCONV 0),
4 — A9 INM_P_RX
z 47R
Antenna switch J s o |owe e
% 5n6H - VrefRFO1
B9 [inAP ve_ext|__un R7503 A
R7601 7 lweio RBEXT LU crsos | aw @
L6 INM_LO 1000 T ez
47R SDATA | G4 502 Line RFICCNTRL 2:0
27603 2 our-cp SCLK F2 7503 EE::ZST L )
NWA19P_G L fvea SLE (éi //, j;gg‘; rreusenat ¢|STUF
RESET
out c7518 R7510 DISEL | __H2 Roset (Line Genio 6)
AN OUT: R7600 -—{
Lcmoz GND VCC L1 47p 4K7 D8 |vp p_sEL 0SC_IN @
T 1960MHz . i i 10R R7509 OSCBUF_REF
% 7601 €7600
810
20 [ ] 1oon st 26 Ryso7 o el 2.8V
T D5 VPGCTRL_FB Va3
7 22k D1 VPECTRL_FB
B6 VPCTRL_G
VPCTRL_P
C7515 (=g VPECTRL1
o
VBAT m [CT513 e VPECTRLS o arc ) |(Line RFAUXCONV 2)
IN  ouT N g B2 6k8
L p— i 100R G7501 GND | 26MHz TWOOn UEMEK|
C7708 crro1 F1__ | MODOUTP_G_TX @c [ J10 47508 <] 7
T " e 2 L T_ET | mopoutm_c_Tx P [_K10 ¢ ) |(Line RFAUXCONV 0)
_lerste Cc7514 o ™A K9 0.4Vpp - 1.6Vpp
10n 561
R7707 I T P dep. on TX PL
—
1
0.9Vpp - 1.6Vpp dep. on TX PL—— Cs | Grsor (Line Genio 5)
2.7Vpp = Edge on 1on <J »
I &2 ouree 1x [1.8Vpp (Edge on)=— s ™ StUF
R7712 i o (Line Genio 7)
d 7512
p - < TXIP
c7708
B1 MODOUTP_P_TX
o P J7511
oL 0.9Vpp - 1.5Vpp dep. on TX PL C7520 T A |wmopoutm P 1x TXI_0 l&: va TXIM UEMEK
= TXI_180
700 2.7Vpp = Edge on el a5 oute p 1 ™aol K LIT510 wam [ |(Line RFCONV 4-7)
0.3Vpp - 1.7Vpp RF9250E4.1 OUTM_P_TX TXQ_180
) > Z7700 B2 GNDRF_TX2 REFOUT H J7509
dep. on TX PL _— ?;;’/‘500 GND ‘_‘24 R7705  SAFEK897MFMOF04R13 gg GNDBB_TX e < e
2| vixo_ oND L_L RESNETIDB [0 In — gzgftmz RFTEMP
850/900 | |
e 3 | vaetect_ Vpetrl_ | 22 oD Ez gzgﬁiu':x zg; g: > rroc |SEUFE
T 850/900 850/900 ” SR77 190 @ H7 GND_BB NC3 % > rerew UEMEK
R7717 4 Vbat z 3 = :
- oms | L :3“:[’ o . HI S £l onore rx (Line SLOWAD 6)
Tmo 801900 Voal- 11 c7718 K6 | GND_PRE vix B G|  B7
6 | RFOUL Vbat_ |19 ;Lcmo,,cnos 1p5 f: g:g—g‘z \)’:;(L—g—g Sg
850/900 T 10n T 27p T7700 a8 Pt G 27
7] vbat_ Vpotrl_ | 18 R7710 LDB211G8010C-001 c7705 =
i . 1800;1':?0 17 RESNET_1DB ; 3 it 1
C771103 T GND 1800/1900 ] [ ;l 5 15p
" 9 Vixb_ | 16 5R77
Vmode 1800/1900 4 x 4 C7ﬁ6
L]
Yoo onp 18— !-BL QJ_ J_—Zl 15 c7719
1| vbat Vdetect_ | 14
L - 1800/1900 1p5
T4 12 | RFOut_ Iref_| 13
1800/1900 _ 1800/1900
10n
Power amplifier
@\ < iref_1800_1900
\ R7701 UEMEK|
1 et o0
L7701 10R
ﬂ BO0R/300mA <3 ode StUF
c7700 . X
1.8Vpp I o (Line Genio 9)
(Edge on)
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NICIC 1A Nokia Customer Care

Signal overview

Schematics / Layouts

1) Sleepclock at J2802 2) 26MHz RFCLK at 2902 3) (BUSENX at J2806 4) (BUSCLK at J2804
ahlids = @lémY, rmas = 1.22 V chlide = B5%aV, rma = 307mY chlide = 007aY, ms = 1.27 V chlide = SddaV, ma = 1.25 V
Bkpk= 1.88 V, freq= 32,8kHz phpk= B33V, freqe 26.0MHz Ppipi= 1,80 V, freq- —— Hz pkpk= 1.88 ¥, frogq- 1.00Miz

i AR SRt
H AT A
| ||||”|| N

phpk= 2,94 ¥, fregs 32.7kH:z

sHHUHY

ppk= 1,80 V, freg= 75,0MH:

phpk= 2,00 ¥, freqe ——-r Hz

= g it LR
a1, | 500mv= MTHZ0.Ous-| 1.08dv chl- | zomev- | WrB20.0ns. . | CHL | 300ue MTBS, Oflus- 2.00dv, chi- cH1 | 500mN- MTBS.0Dus- 2.00dv chis
5) CBUSDATA at J2805 6) VSIM at X2700 7) SMPS clock at N101 pin 7 8) 12MHz clock at (4801
chlide = SéSaV, rma = 1.26 ¥V NI ettt e chlide = S83aW, rma - S8SaW chlide =5.90aV, rms = 217mV
phpk= 1,86 V, frage 500kHz m_mﬂ phpk=  60%V, frece 250kHz phpke  637aN, frege 12,01
T=- WA with ¥ card
1
T- -
CHL 500N MBS, CDus- 2.00dv chl+ 100N MTHZ0. Gma 0. Mdv chit o, | 200uk- HER2-gous gl low | 200m= | Wt |, 0., chir |3
9) Sleepclock at R4810 10) SDRAMCLK at R4806 11) BTCLK at R6044 12) DIN at J4100
chlge = 1.24 V, mma = 1.7 V chlfe = B3%V, bma = 1.03 V eblide = 1.30°V, mma = 140V ahlide = $idm¥, rma 4 1.6 ¥

pkpk= 3.23 ¥, fregq- 2.00MH:

L2
CHL 1.00 Ve MIBE0.Ous- O, Bidv chis CHL | 500mV= MIB10.Ons-|0. 32dv chl+ CH1_ S00mv- MTRZ. S0ma— 0. 40dv ahl+ [€H1 1.00 W= | WTR 500ns-| 2.02dv chl+ | |
13) HCLK at R4101 14) N2100 Sync at J2120 15) N2100 CLK atJ2121 16) N2100 Dout at J2122

ablide = 1.37 ¥, ma 41,90 ¥
pkpk= 4.00 ¥, freq- 12.0MH:

chiide = 1,47V, bma = 1,63V
phok= 1.91 V, fregm — Hs |

chiide < BS%V, bma = 1.25 V
phok= 2,00 V, freas 1.00Mis

CHL  S00mi— MTEL.00us— 1.10dv chl+

chlige = 523V, mma = 986aN
phpk= 1,88 V, freqe 102kHz

et

CH1 | 500m= MBS . 00us- |1, 10dv chis+

17) MMCCLK at R4807

18) CSX at D100 pin 1

19) SCL at D101 pin 1

20) SDA at D100 pin 3

chlege = 1.36 V, rma = 1.94 V
phpk= 3.11 ¥, freg 8,00HH:

LR

chlige = 121sV, fma = 723N
phkpk= 2,98 V, frege 207kH:z

e

chlids = 1,31V, kma = 1.91 ¥
pipk= 3.11 ¥, freqe 1.50Miz

5158 5/msi)

MTEL.00ma- | 2,12dv ahlé

hesEEl

CH1 | 500m= MIB1. 00mse- | O, 10dv chi+

ML 1.00 V= MBS0 Oma= |0, 52dv chls CHL 1.00 V= MIEL. O0us=- 1. 10dv chis CHL 1.00 V= MITB1.COus- 1,10dv chl+ ;n 1.00 ¥= | MFB1.00us-|1.10dy chl+
21) TXI/Q at J7509 22) TXC at J7508 23) TXP at J7507 24)RFBUSENA at J7504
chlige = 37haV, mma = S8%aN chlida = 91.0nV, mma = 246w chlife = Z224nW, mma = GdEaN chlifle 5 423V, bma = S0deV

phpk= 1,45 V; freqe 217 Hz pipk= 720, frea= 217 Hz plpke 1,86 V, freqe 217 He | phpk= 2,06 ¥, foeqm ——= Hs |

G0, | Socwts | R0 20es. 11,100 s |,

25) RFBUSCLK at J7503

26) RFBUSDATA at J7502

27) Iref900 at R7701

28) 3589.6MHz at R7512 (GSM900 TX)

chlide = 073V, ma = 1.21 V
Fhpk= 2,19V, Srege 12.0MH:

CHL | 500mN- HTB 250ns-|1.18dv chl+

chlide = 449V, ma = 09k
e 2,16 ¥, foeq= .25

CHL | S00mM= MR 250ne- 1. 18dv chle

‘chide = Tifal, Dno = 302nN
phok= 1,72 ¥, fre 217 He

-

i1 | S00u= | MIBL.00ms- 2,28dv chis

29) 897.4MHz at (7721 (GSM900 TX)

30) VC2 at C7604 (GSM1900 TX)

31) V(2 at (7604 (GSM1900 RX)

=N VR7=2.8V,
nﬁfnl, - i

VREF1=1.35V

VR2=2.8V
/

g N
= LAl NG =y

8854832

33) 3769.6MHz at R7512 (GSM900 RX)

34) RX1/Q atJ7500 & J7501

CENTEI
BOT.

)
2000 MHz

chlide = 33al, ma = 992V
phok= 2.06 ¥, frege 217 Hz |

chlide = 623V, ma = 1.4 V

88880

€L 1.00 V= | MEL.Oma- | 2.20dv chils

phpke 2,90 V, frage 7169 Mz
MIB). O0ma- | 2,20dv chls

CHL 1.00 N=

ahlide = 601=V, pma = 0%V
| phpke 2,04 ¥, freqs 769 M= |

MID1.C0ma- | 3.50dv chl-

Issue 1 12/04
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NIOK A Nokia Customer Care Schematics / Layouts RAE-6/RA-4

Component finder, Ul

< 12 12

(013 [A8

N N N

N010 |A8

R
RO11 A9 10 10

RO12 [A9 -
SO | @ @T;)k/ Ggw SO13 5016 JSO}7 W

)

/

)

)

S
100 [X3

([@I@ B EEW

D

=

Ot

S031 S032 033

DN

5042 EK ‘ B010

S055

1cp 09b

[ sob2 )
NI

(SO 5) S03 S037 QOBS (S)39) QS(MO) QSOM
(saks ) (

5051

(%]
w
N
RS
w
o
&
L
Y
w
o
[@2]
L

046 /S 47\
(=) G (=
:

n

S045 S050

S062

063 QS 64)

s

N | | B O] OO ] G0 O

|

= |}

-

~

° )
+§i)\i
LF/L

B

5 15

(101 |D9
(102 712 | J100 + J10
(103 |v14
(104 |v14
(105 |U14

(106 |U14 w 5
(107 |E9

@L = 9
(108 w14 12 \\;Q//, ° kij;) S125

—
(@]
n

17N
[@)
O
=)

NG

[Ri02

I~
+
+
BB
N107)
[ero8}
[v103]
[CT05)
[C103]
i B
INTUT

26

()
=
)

O
)

|
|

(109 |D7
(110 |D8

02
o
N

(111 (E8 W W
(112 (D8
(113 [E8

(114 |D8 1 (}

D

00
98]
=

V101
W]
—
RID6

D100 [D7
D101 [E7

L
1100 |W14

1
o)
o
V102

[
J
R0

N | N B~ O] Oy | G| WO
J
N | W B~ O] O | G0 O

N
N101 |W14
N102 |T14
N103 [U14

2
g
£
o
w
o

\ (

1bd_10b

R
R101 |T14
R102 |T14
R103 V14

R104 (V14
R105 (W9
R106 (W11
S

5104 |B13
5105 |B11
5109 |B9
5110 |B8
5126 |E12
v
V101 |W11
V102 |W9 w
V103 (W14
X

X101 [o8 *AABCDEFGH\JKLMNOPQRSTUVWXYZAA*AW

X102 |V12 -] -
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NIOK A Nokia Customer Care Schematics / Layouts RAE-6/RA-4

Component finder, engine module

B (2026 L5 | C2117] 19 J(2216| F8 | (2351| E7 | C4104| G8 | (4800| K7 | (4819 E5 | (6035| J8 | (7510| D8 | (7703| (3 D5000| J5 |J2033| E6 |]2809| F6 |J4409 | F2 | J4810( J4 ]J6034| 17 |L2001] K5 JL6031) J9 |N4800| G4 |R2103| G6 |R2353| G6 |R4424| G4 |R5202| H6 |R7510| D7 T7700| D5 | 74402| F2
B2200 G9 | (2070 D3 | C2118| G3 | (2217| G8 | (2353 G8 | C4105| H8 | (4801 | K7 | (4820 H4 | (6036| I8 | (7512| D9 | (7704 D4 D5080| 13 |J2060| 14 |]J2810| F6 |]4410| F2 |J4811| J2 |J6035] 17 |L2002| J4 |L6032| 19 |N5200| H7 |R2104| K7 |R2354| F7 |R4425| G4 |R6030| J8 |R7511( D6 V 74403| F2
B4800 J7 | (2100 E7 JC2119| I8 | (2218| F7 | C2700| B6 | C4200) E5 | C4802| J7 | €5000] 16 | C6038| K8 | (7513| (6 | (7705 (6 F J2120| J7 |J2811| F7 |]4411) E2 |J4812| J2 |J6036] I7 |L2003) K7 | L6033| 18 |N6030] I8 JR2105| K7 |R2700f D6 |R4427] G4 |R6031| 19 JR7512{ (9 JV2020] M5 |Z6030| H9

C (2101 D2 | C2200| F9 | (2219| E8 | (2880| F6 | (4201| G5 | C4803| H3 | (5001 16 | (6043| H8 | (7514) D7 | (7706| (6 F2020| K5 |J2121] J7 | J2812| F6 |]4412| G2 | J4813| J4 |]7500] (8 | L2004 J8 | L7500| D8 |N7500f C7 |R2106{ K7 JR2900| E7 |R4430] I3 |R6034]| I8 |R7600( B6 |V4200f C6 |77600| B4
(2000f D3 | (2102 G7 | C2201| G7 | C2220| G9 | (2881| F6 | C4202| E5 | C4804| H3 | (5003| I5 | (6044| 19 | (7515| (6 | (7708| E4 G J2122| J7 |J2813| F6 |J4413| D9 | J4814| J2 |J7501| E7 |L2005| J8 | L7600| B7 |N7700] D4 |R2107| K7 |R2901| E7 |R4490| E8 |R6039| ]J8 |R7601| B6 [V4400| F4 | Z7601| B7
(2001 D7 | C2103] G7 | C2202| G9 | (2221| G7 | (2882| E6 | C4203| E4 | C4805| H3 | (5004| 16 | C6045| J9 | C7516| D7 | C7709| D4 |G2400| D9 | J2700| C6 |J2814| E7 |]4414| D9 | J4820| G5 | J7502| F4 |L2100| (2 JL7601| B7 R R2108| 19 |R2902| E5 |R4800| H6 |R6040| K8 |R7602| B7 |V6030| K8 | Z7602| B7
(2002| D7 | C2104] G6 | C2203] G9 | (2222| E7 | (2883| E5 | (4206| E4 | (4806| H5 | (5083 K3 | (6046| J9 | (7518| D6 | C7710| D4 |G7500| B9 |J2701| D7 | J2815| G6 |J4415] K3 | J4821| G4 |J7503| F4 |L2101] M6 |L7602| B7 JR2001) F9 JR2109| H9 |R2903{ E7 JR4801) K5 |R6041| K8 JR7701{ (3 JV6031] K8 | Z7603| B6
(2003| K6 | C2105| L6 | C2204| G6 | (2223| E8 | (2884| F6 | C4207| E5 | (4807| H6 | (5084| K3 | (6047| J8 | (7519| B9 | (7713 (4 |G7501) D9 |J2702| D6 | J2816| F4 |J4416| K3 | J4822| G4 | J7504| F4 |12110| G3 |L7603| B7 |R2002| K6 |R2110| 19 |R3000( E4 |R4802| H4 |R6042| K8 |R7705( D3 X 27700] D6
(2005 K4 | C2106| K8 | C2205| F6 | (2224| E8 | (2885| E5 | C4208| D5 | (4808| H5 | (5085| K2 | (6048| 19 | (7520| D7 | (7714| (5 ] J2703| D6 | J2817| E6 |J4417| K3 | J4823| J7 |J7505| F4 |L2200| F8 | L7604| B7 |R2003| K5 JR2111| J9 |R4100| H8 |R4803| H6 |R6043| K8 |R7707| D4 |X2020| A4
(2006 J3 | C2107| K7 | C2206) E7 | (2225| E8 | (2900 E7 JC4209) E5 | (4809| K6 | (5086 K2 | (6049| I9 | (7600| B6 | C7715| (4 | J470 | G4 | J2704| D7 | J2818| E6 |]4800| I5 |J4824| G5 |J7506| F4 |L2330| E8 |L7701| (4 |R2004] J4 |R2112| ]9 |R4101{ H7 |R4804) H5 |R6044| K8 JR7710{ D4 |X2021] M6
(2007| K4 | €2108] K7 | 2207| E7 | (2226 E7 | (2901| E7 | C4211| E4 | (4810| K4 | C5087] K2 | (7500 B8 | (7601 B6 | (7718| (6 | J471 | H4 | J2800| G4 | J4100) G9 |J4801| K5 |]4825 G5 |J7507| E6 |L2331| F8 N R2006) K7 |R2113| I8 |R4202| D4 |R4805[ H7 |R7500| A8 JR7712| E4 |X2060| K3
(2008 K8 | C2109] K7 | C2208] E9 | (2227 E8 | (2902| E6 | C(4212| E4 | (4811| K6 | (5088 K2 | C7501| B8 | (7602| B6 | (7719| C6 | J472 | H4 | J2801 | E6 | J4101| G9 |J4802| I5 |J4826| H7 |J7508| B8 JL2332| E9 |N2001| K3 JR2007| J8 |R2114| J8 |R4401| G2 |R4806| H4 |R7501] C9 |R7715[ D3 |X2700) C7
(2009 J9 | C2110| K8 | C2209| E9 | (2330| E8 | (3030| ES | C4214| D4 | (4812| K5 | (5089 K2 | C7502| B9 | (7603| (4 | (7721| D6 | J473 | H4 | J2802| F6 | J4102| H5 |]4803| K6 |J4827| J4 |J7509| (8 |L2333| E8 |N2070| D3 |R2008| I3 JR2115| G3 |R4410| D3 |R4807| H6 |R7502| (9 |R7717| D4 |X4401| H2
(2010 J8 | (2111} G8 | C2210| E9 J(2331| F8 | (3031| E5 | C4215| D4 | (4813| H3 | (5200| 16 | C7503| B9 | (7604| B D J474 | H4 | ]2803| F6 | J4103| H5 | J4804 | K5 | J4828| J4 |]7510| (8 |L2334| E8 |N2100| J9 |R2021| K2 |R2116| H9 JR4411| 12 |R4808| J4 |R7503| B8 JR7718| G8 | X4402| D2

I
I

X2021

011] J8 [2112] 68 [2211] 9 [@332] 9 | 032| 4 [caa03] 12 [cas1a] w3 | c5201] 66 [ c7504] oo [c7605] B5 [D2200] F8 | 1999 | M4 [72804] D3 | ja404] 2 [7a805] 15 [1a829] k3 |17511] 8 [12335] F7 [Nazoo]| Ho |R2044] 13 |R2117] 19 |Ra412] 12 |Rasio] F5 |r7504] o s |xs5200] 17
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