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DCT-4 common baseband
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NICIC 1A Nokia Customer Care

System connector, audio

Schematics / Layouts
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Pop-Port System Connector
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UEMEK, SIM, Zocus

Schematics / Layouts
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StUF (Stacked UPP & Flash)

RF-part, OMAP,
System connector
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| StUF = Stacked UPP & Flash|
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Schematics / Layouts
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APE connection overview
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Schematics / Layouts
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NICIC 1A Nokia Customer Care
OMAP, IRDA, MMC, APE power supply

SDRAM_DA(15:0)

Schematics / Layouts

RA-8
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Ne Ne calily —<>Joa ozt DAT2 [eplii0 1 play — Lco(19:0) |Hinge flex connector
B10 | NC NC | G6 DM __¢s|CAM_D3  MMCTDAT3 11 6
F8 ] RAS c2 |nc NC [ 610 p DM D A Host wakeup for Bluetooth & (S for WLAN
1 F7 | cAs c3 | ne Ne |_H1 5 D8 —<»{cAM D5 Keco | —E18 0 <> ARMIO(11:0) Bluetooth, WLAN
sorofes e ok e ‘
2 ONDLgg ] "
_WE C5 INC NC | H6 o Boeufy —es{cam vs KBC3 | —E18
c6 NC NC |_H10 9 c6 —«»|CAM_HS KBC4 c21 4
6 F2 CLK c7_|nc NC J1 10 LD pry ——=]CAM_RsTZ KBC5. c20
5 0 F3 ICKE c8 [nc NC [-J10 " S paq i 18 6 <> :
D6 KBRO APE_KEYB(10:0;
co | ne v e = efa Koo e g _Keve(10:0) |Hinge flex connector
4 _ F1Jupam <10 |ne Ne | K10 o Caplta el by 5
3 0 E8 |ipam D1 |Nne NC | L1 JN-D ?1 D54 5155 e e o
GND. L_EZ; NC D2 |ne NC | L2 G
94 MHz bus a . D9 _fne NC L9 : ; z
s A8 o NC [_L10 Control interface for Audio DAC, QWERTY controller Audio DAC
DATA IXO NG | w1 > eero QWERTY : Il
% ) controller
NC | M2
R ne |
3 C945] NC
c8 M5
4 C8 AO/DPD NC
5 Desf NC | M6 28V Bluetooth, Audio amplifier
6 D8] NC | M7 v <_>APE_GPIO(15:0) |y 42
T e NG | u v — — o s Hinge flex connector, WLAN
/‘E—B"‘P NC |- M9 D0 GPIOT |<B12
9 0 D241 NC [-M10 ™S GPIO2 | (14
! 2 no (M1 e b <= arwiocito) [QWERTY keyboard, WLAN
Cc2 2x2k2 nTRST GPIO4 920 B y
NC | N2 44800 1620105 nEMUO i
2 Gl V28 Ne [No M [T e J o IRDA interface
/13—52«, NC | N10 2 D3 STATIC_VALID ~ GPIO7 | 4f115 Jaata
14 Blgy 3 c1 GPIO8 8
NG = 4 E4 — - scL GPIO9 e RXD
A5 A2 NC sg 5 D2 1 V20 4 ,f SDA 1 N4490
120 -|
A9,E7,J9= VSDRAM NS [P0 . w0 oo orme aors [ R o | e rasso VBAT
A7,83,C7,03=V18 8 J7 _Lvic PI013 |19 5 Jowpwn LeDAH
E3,J1,A1= GND a F3 GPIO14 |21 i
A3 B7I03'D7- GND 3 _ 0 G4 GPIO15 120 Ka 2(11 7l6la(3l2 1o 4 4R7
1B7.C3,07= 2 “WE RSRVD | D4 1 ca N XD RXD £ cats
RSRVD | D5 1 G2 FADD ARMION | 419
N15 2
k E:Ezg Eg :j :i 19 J4820 V6 i:mlgi T19 Ca492 e Lgﬁg % v
15 H3 NFBEO | L3 0 Y6 T2 ARMIO4 4 100n GND
GND F8 | |OoCK RSRVD | E7 16 K7 NFBE{ | M8 1 0 24821 _Roryy ARMIOS [-45120 VIO __GND E_,_
G4 IFCFG RSRVD [ E9 iy f - -  F—T o P s UART3(10) GND m GND
- 18 J4 W2 44801 RTS2 TX3 0
R5000 11 F5 ~J BUSY RSRVD | F4 o J 'LFFV(V)E - 14802 P &3 oLk s |aal 1t 1
10k 1; %B RST_IN  RSRVD ;3 20 g NFWP | V4 4 <> KEYB(10:0)
CLK RSRVD 21 L8 NFRP W1 J4803 5 . . . . .
He | o ara o e resor 2 R e 6US UART l%' XBUS: Main communication interface between StUF and OMAP '%l cENIO@10)
69 r]TRQ RSRVD | K2 21— i :
! 4 L 7 21805 7 BT UART Bluetooth control interface . _
o C > Nrcss [oms s <>UART1(30) |Bluetooth
ra i H7 | wAIT/FROYNFCS2 M4 9
o YV DATAIXO GND NI 14806 2 N3 F NFGS3 N8 10
1 H4. = z V15 VBAT
N4
TN W Ty rosm ARl |vss VDD | A9 cas14 C4813 C4803 R4202
/3 qu > N2 oo Y15 |vss vop |_Y20 22'10n 2 12 10n 100n
4 Vi2_ lvss vDD4 | M2 C4804 220k
JS‘ e N C4814 C4813 44 V42
L : e I B IR e o e
H7. i fe——— vss VDD l
7 K8 R2 R21 Vss vDD1 | A3 Rragos V15 ]
8 13 B | U20  |vss VDD2 | _AA3 DPLL Power, == 4 G
9 4 W20 lvss vop2 | Y1
H}@ D : a7 ves voos oz 10R N4201
L5 X9 m V5 Vss vDD3 | R20 C4807 |C4808 (C4806 S LM2708HTLX-1.57V_NOPB V15
<7 U1 Ya_Jvss vbD3 |_B13 100n | 100n | 10U GND
DM 1 AAT 820 un
13 57 I vss VDD3 | V28 a2 Al
4 s L U2 |vss VDDA |_Y21 » o2 sene FB
15 Bes g: vee A15 U; L V33 A3 {vpp VSEL | B1 J—
VSS VDDSHV1
K5= V28 Al VSS  VDDSHV1 [A19 i C4820 c4§15 ©4203
K6= V28 A3 |vss vbpsHv1 |_E21 ] e g 4809 B3 fpyin 1seL |11 10n
= 1 L4201
H3,K9= GND B16 |yss o Ton c4208] C4206 e o
B18  JvSS VDDSHV2 | AA2 10u n f Y C3 | SWSYNC/MODE | D1
A21 Fl
a2t vss “ GND VSDFAM vlrs & e | i - o Loz VFLASH1
UL cgpoo rE c4214 | ca215
I I s10 2 vss A5 014:” C5083 | C5084 |C5085 |C5086 |C5087 |C5088 | C5089 Tou | ~%ou
¥ s ( OO o o our Gt |Vss vbosHve [ A7 " 100n [1on  [10n  Jio0n |10 10 10 GND
0 | S n n n n n n
= rifuarrs cikreo H = 10| 7 C4e16 | caste| casro| GND  GND
L= 3 UARTS_CLKIO | Y13 V8S  VDDSHV4 GND
Level shifter V28 12MHz Y. 0SC1IN - B1 VSS VDDSHv4 | B12 1/210n | 2/210n 100n J_
It osci_out B2 |vss vDDsHva | A1 oo
D4801 cagg 1 w12 | oscazc N CA%O% C4207
74LVC2GO7DCKE Rés10 L R12__| oscazk_out L V2 GND u 10n
10k GND CLK32K_OUT [4pY12 4 GND VDDSHV5 R1
Kl IR P13 1 CLK32K_IN VDDSHV5 VIO GND GND
| 94808 V15 | mpU_nRESET VDDSHV5 | P3
Rz T 619 | respuron " cast7  |cast7  |c4s12 F
2 SLEEPCLK oo v 1.8V — s ez Vonsve | 2 T T cagto N2
5 2= GND TPS3103E12DBVR R VDDSHV5 1/210n 2/210n | 100n o T vio
TR e R4802 R4804 6 NRESET_OUT VDDSHV5 | E1 + GND N4200 T
PURX from UEMEK N> _PFO 100k G20 | MCBSP1_CLKS VDDSHV5 |_C: VEN ONIOFE [ e, |vout
PUSL(3:0) RESET VDD G21 4, MCBSP1_BCLK MCSI1_DIN GND V28 T VIN BYP -
= GND H1 MCPSP1_SYNC ~ MCSI1_DOUT i LP3981YDX 1.8_NOPB
H18 | MCBSP1_DOUT ~ MCSIH_BCLK VDDSHV6 | AAT1 1 % VOUT {5 o vops [BYR 4200
20 ¥ r Y16 SENSE L= =
% [Time deley oo o Lo Jown oo o Jome |y ol T
Y4l Y10 gp) MCSI2_CLK MCBSP2_DIN |43P10 e i) T T 042;022 33n T
Digital audi dio DAC 432t y —Y8qp{ OS2 SYNC  MOBSP2 DOUT fepa23 VDDSHVY 12100 |2/210n oo oo o I GND  GND GND GND GND
- ]g]ta audio to audio i MCSI2DIN  MCBSP2_RSYNC h GND GND GND
Aud]o DA( MCBSP1(4:0) <> W9, MCSI2_DOUT  MCBSP2_XSYNC W7
. X 6 GND
GENIO(31‘0)C>XABUS: Serial interface for audio data transfer between DSPs of StUF and OMAP 27 ) 17| arv soor  MaBSPS LK [ Y6 3
N e Jcou swuroomn ik soi s Interface for Bluetooth audio
. J_a/ WIRE_sDo [~ w1 ” | <>MCsi1(3:0)
W16 MCBSP3_CLK WIRE_SCLK In r ntr WLAN
oo 1% S x:i,:zg:g s te acg to contro - OMCBSPZ(S:O)I"]"'I
: = | USa DI - A Control interface for CMT & PDA displays <—uwreao) [
We USB_PUEN (4:0) H]n ge ﬂex Connector

N connector | usseo) <
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NICIC 1A Nokia Customer Care
Audio DAC, audio amplifier

Schematics / Layouts

APE_GPIO(15:0) <>

Audio amplifier

RA-8

L2110
MCZ1210AD221T
L Lt
217 el \QWERTY flex connector
R2115
R2115
12vWMmiey | 2/2VWMI6Y
c2118 2118
17210
2210 Gap G
GND  GND
82
D
R2111 xear@0) |System connector
B6 — "XEARP" 1
o R2112
D6 ‘ 1R I — "XEARN" 0
E7 ‘ LT
1R REM3 "XEARLP" 2
ca V]
= v 1R R214 "XEARLN" 3
—
VBAT
10R
c1
7
c2117
2u
GND GND

<_>XAUDIO(17:0)

VDAC L4100 N2100
LM4855ITLX_NOPB
600R/300mA E3 |eng “SPKRout-
cat00 _| C4101 E; cLK SPKROUt+
DATA
SNOAO’\::)ZOZQER oo o R2108 c2113 ROut+
2 ROUT Il c2113 A5
12c(1:0) <> 09 ND 1 i 0 1 |Rin ROUt-
_cs AVDD Lin Lout+
10k d
1 F9_ISpIN VMID . | cat03 o100 tztom Lot
0 G9_|SCLK MICBIAS [ A7 c4sz Tmu a7 A1 {5y oass
E9 _{wmoDE WAFR® 100n e caia VBAT
" RLINEIN ig EART GND cat04] &N c2e 02‘1‘14 £ Prone _inks  VBAT
NC MICIN 1
A9 INC  LUINEIN | G VAFL® o foon o Lour [R216 \ | 2721000 Phone_inlHF
J9 c2119 g 100n 112 100n GND
NC c2119 _lc catos 2% ™ gno
MCBSP1(4:0 J_|nc RrHPouT| C1 1/2100n
(“:0) ROUT | A3 2 2/2 100n an7 R2117
2 244101 TH1 LRCIN  LouT|A2 0 T R;:;‘) c2115
3 J4100 J2 D1 s ——
~o) o rPeuT G5 G0 APE_AUDIO(4:0) aNo
4 _pJa102 G1 Ho LHPOUT
DOUTXTIMCLK
1 44103 43 |BcLk xT0 | 98 — A GND GND
R4101
CLKOUT | J4 47R
VDAC
B1 1HPGND HPVDD | E1 @
J6 IDGND  DVDD |7
A5 1aGND  BVDD 95
H8 INC NC | B2
H7 INc NC |- B3
H6 INC NC | B4
H5 InNc NC |-B5
H4 fne Ne | B8
M3 Inc Ne |87
H2 |Ne NC | B8
, G8 INC NC |-C2
G7_|Inc NC | C4
G6_INC NC |-C5
G5 INC NC |-C6
G4 INC NC |-CZ
G3 |NC NC | C8
G2 |NC NC | D2
F8 INC NC | D3
F7_INC NC | D4
F6_INC NC |-DS
E5 INC NC | D6
F4 INC NC |-D7
F3 |ne Ne |8
F2 |nc NG | E2
E8 |nc NC |LE3
E7 |nc NC |LE4
E6 |nC NC |LES
GND GND

Issue 1 11/2005
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NICIC 1A Nokia Customer Care

Bluetooth

APE_GPIO(15:0) <>

Issue 1 11/2005

Schematics / Layouts

RA-8

MCSI1(3:0) <>

SLEEPCLK

D6031
74LVC1G32YZPR
BT CLOCK REQUEST =
- 4
WLAN CLOCK REQUEST 2
100k o VBAT  N6031_ | VCont /9
R6054 R6056 3= GND VOut +Vee |KT21P-UCW28N [OUT ’&‘ System clock for WLAN & Bluetooth
TK63128B-G
100k -38.400M-T
C6044 C6045 C6051 R6058
GND 1u0 16 10p 38.4MHz
GND I I I
GND GND GND GND 6052
GND 4p7
GND
Bluetooth
NB030
PBRF6150DZSLR
T E5 UART_TX 1
rTs |__E7 UART RTs P 2
o PCMOUT  ¢7 |,up po RX £4 UART_RX 0
1 PCM_IN S5 |aup DI cTs|__Es UART CTS_P 3
3 PCM_SYNC AUD_FSYNC
2 PCM_CLK AUD CLK
T6030 B5 fms
LDB182G4505C-110 D4 ftck DO | _E6
6 S foi
1 TX_DBG A8
| H1 RFP
H2 IRFM C6030
L6030 C6031 B2 |ANATST1 FREFP | __E2 || SYSCLK
22nH 15p 3 C1___JANATST2 !
100p
F6 SLOW_CLK
GND E1 FREFM HOST WAKEUP | D7 CLOCK REQUEST
C8 [T WAKEUP
@ D6 {EMRST
C6033
VBAT H GNDG5 _|vipo out 101 |, ,C6 WLAN_GEMINI_EN
VBAT_BTH l F5__ {BBLDO_IN 102 <587
Q 1__BT_WAKEUP 4u7 G6__|ka ouT 103 | 4oD5 WLAN_GIU2_FREQ
2 BT RESETX GND E3  |ExTEN 104 | <»A6 WLAN GIU1_STATUS
V28 105 | ,C4 WLAN_GIUO_RF_ACTIVE
H6  {vBAT 1014 | 45B4
VIO_1v8_BTH 67 |vppsar 1015 | «oF7 HOST_WAKEUP
D8 |vDDs18
A3 lVDDS3L vss | B8
H8 |VvDDS3R_F vss | _G8
V28 i B3 VDDS3L_F vss | H7
F8 _ |vbD vss | _AS
FLASH_2V8_BTHH 1 H5  lypp vss | A2
! VDD HVM_VSS F4 l
D2 lvppa vssa | H4
F2__{vDDA1 VSSA | D1 GND
F1__ lvopa4 vssat |61
B1 VDDAS5 VSSA1 G2
A1 |vDDA6 VSSRF F3 )
C2 _{vDDA8
H3_ {vDDA9 GND
G3___|vDDA10
G4 |vDDA11
C6036 | C6037|  C6038 C6039 |  C6040| C6041| C6042 |  C6043

4u7 7I 1us I
GND GND

1u5T WOOnI 100nI 0u47I 1UOI OUMI
GND

GND

GND

GND GND

> LPRFCLK

<> UART1(3:0)

<> WLAN_BT(4:0)

" > ARMIO (11:0)

GND

Copyright © Nokia 2005. All rights reserved.
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NICIC 1A Nokia Customer Care
WLAN

Schematics / Layouts

Bluetooth BT_RF <>
V28_WLAN_RF
421B034 VBAT
4 3 T
C6345
7
6330 2"“ N6301
5 2 a7 | g II L L RF5924_ES3
T 98 4 1 RXIN- TRSW-M |7
GND GND e 3§
T H P 5 | RXIN+ TRSW-P | 8 BT/ WLAN
124 antenna
. N6302
m PUSL(3:0) <> SleepClk GND C6344 12 | p_DETECT ANSW-M |9
2 I
C6335 13 |vee ANSW-P [10 RF_PATTERN
220p C6338
| h 47p 15 1 pa EN BTH |8
Bluetooth | wiLAN_BT(4:0) <= WLAN clock request R6402 GND .
R 2 I X6300
TXIN our fi
GND
1 |eND L0 LI
o Pt T 76300
D6305 16 | enD NC |4 2450MHZ
74AVC2T45YZTR
17= GND GND GND
onp 2P 1 GND
A1 B1 [ 7_host irg GND
\J 3 | a2 g2 | 6 tx conf
4 1 ] vccA vees |8 4396247
N6300
0 vz 4= GND V18 STLC4370
c1 G1
| — LNA_IN+ TX_OUT
4 = D1 LNA_IN- TX_RSRV H1
o358 ces9 6399 Bt |INASHELD  TX_GND [t L
Go " "GND o E1 |INASHELD  TX_GND | H2 GND
E2 LNA_SHIELD TX_GND G2
D2 LNA_SHIELD TX_GND F1
( ARMIO(11:0)O GND ;3/'22 LNA_SHIELD ~ TX_GND | F2
6 M2 _<{Pa_BIAS
N2__|PA_BIAS TRSW+ NS
A12 PA_DET1 TRSW- M5
2 4—0‘,’:2 gate B12 PA_DETO ANTSEL+ N4 T
: - ANTSEL- | M4
MCBSP2(5:0) <> weaos 2 | smom
! 6307 A19 | spI_DOUT REF_CLK | N10 J e
3 jzggg o i:—gf}f SLECéSPCEE: =y V12_WLAN_CORE Cogog | ce35g |Co356 | Coget
P P
5 L _
B20 HOST_IRQ C6300
2.8V if WLAN T4V GOS8 ZPR PwM |24 22u V18_WLAN_VCO GND  GND  GND  GND
5 |—| C19 TX_CONF PWM_SENSE |« G23
active INN 3 D 4 C20 | RF_ACTIVE V18_WLAN_RF V18 WLAN_DIG
; D6303 Agﬁ STATUS viouT Eéa GND R6410
5=V18 74LVC2G34YZPR C FREQ V20UT 3
2= GND ) 6 Va2xouT | K24 "F 1 R V28_WLAN_RF
\ APE_GPIO(15:0) <> > POWER_UP \/F480312' 3222 03
WO J6313 D24 VBAT FB_V2X K23 —L - -
VBAT R6304 E24 VBAT 6301 [C6302 |C6303
(— VBAT Q_TEST+ | _A10 1u5 2u2 1ub
OR ;L i VBAT Q_TesT- | B10
VBAT | TEST+ | A9 - -
ceao cssos VBAT |_TEST- | B9 GND  GND  GND
PMU_CREF
] o ()
PMU_RSET TRSTn
R6301 oNe V28_WLAN_RF DI costn f 36.4 M
4 || - iz
Voo £ Tz ow I <iprrcik [Bluetooth
b 10
L PA_RREF "
C6346 06347 6348 PA_RREF GPIO8 | ¢5B16
1u0 MODE4 GPIO7 | «s£16
MODE3 GPIO6 | ¢5B18
V18_WLAN_DIG M8 MODE2 GPIO5 | <4C18
M10__{ MODE1 GPIO4 | 819
V18_WLAN_RF Jeswzl_ M1 MODEO GPIO3 | 5522
I A 1vopa GPIO2 | <123
GND A2 |vppa GPIO1 | 522
11 VDDA V4_SEL |«D2
I S (R PP i
C6312  |C6360  [C6317 C6313 (06314 K1 VDDA GP28_0 |-es-L
1u5 220p 100n 1n0 | 100n L K2 {vDDA GP28_1 L2
J2 VDDA
C6357
l 1n0 N7__Ivppa UART_SOUT |—A23 J6304
N12 VDDA UART_SIN A24 J6305
R6303 GND  GND N N
V18_WLAN_VCO VDD_VCO RSRV_GND
R A4 VDD_QLO  RSRV_GND L18
RSRV_GND M16
C6351 RSRV_GND M17
1n0 6308 V28 WEAN,RF N RSRV_GND N17
n0 VDD_BIAS RSRV NC | B13 L
€6309 A
GND 1n0 L L 14 VDDD RSRV_NC | B14 GND
GND C6310 C6355 A18 VDDD RSRV_NC |__C12
100n 100n E14 VDDD RSRV_NC 4@3014
VDDD RSRV_NC [ €14
PMU VDIG GND ot
V18_WLAN_DIG VDDD RSRV_NC | D14
VDDD RSRV_NC | D16
VDDD RSRV_NC | G14
VDIG RSRV_NC |—H14
C6316 C6318 [C6319 (C6320 |C6321 RSRV_NC | H16
4u7 0 | 1n0 | 1n0 | 1n0 VDD CORE  RSRV NG 14
VDD_CORE ~ RSRV_NC | _J16
L VDD_CORE  RSRV_NC K14
V12_WLAN_CORE o VDD_CORE  RSRV_NC |_K16
VDD_CORE ~ RSRV_NC L12
VDD_CORE ~ RSRV_NC |—L14
VDD_CORE ~ RSRV_NC | _M13
VDD_CORE ~ RSRV_NC | M19 A J6311
VDD_CORE ~ RSRVNC [ M20 |
C6352 VDD_CORE  RSRV_NC M21
150p VCO_LOOP RSRVNC | N6 ~J6310
VIO RSRV_NC | N20
AGND= GND
DGND= GND

Issue 1 11/2005
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Ul flex connector

Schematics / Layouts

ESDA14V2-4BF2

EAR(1:0) [=>
b
4
r KLIGHT
UbRV(5:0) [> VeAT UI flex connector
1
YyYYYVYy )
risto] & B X X 3
4
APE_GPIO(12) 5
ESDA14V2-4BF2 EARN 6
EARP 7
PWRONX 8
- KBRO
GND 4 c
APE_GPIO(15:0) <__> 3 os0
KBR1
Vi 2 SCLK
: Do
ol 2| x| x 0 DI
g g8 e kers
RS KBR4
- o~ © <«
P sl gl al] g
T3 3 F_APE KEYB(10:0)
APE_KEYB(10:0) <> M 24400
EMIF10-COMO1F2 -
8 AT 1INt ouT1 | E1 KBC4
10 A2 |in2 ouT2 [E2 KBC3
9 A3 |iN3 ouT3 | E3 KBC2
_A4 liNg ouT4 | E4 . KBC1
UEMEK] R4427 ; gf IN5 ouTs [E)‘:’ s KLIGHT
PWRONX < IN6 ouTe o DRVEN
B2 |iN7 ouT7 | b2 % DLIGHT VBAT
B3 JiNg ouTs | D3 5
B4 ]iNg ouTy | b4 w
V28 V28 B5 |iIN10 ouT10 D5 APE_GPIO(13)
GND
1-{eno GND
R4419 | | R4420 €2 _|GND GND | C5
100k 100k
[OMAP] uwiRE@40) <> Ns ND o
4 ] EMIF10-COMO1F2 v
0 14405 A1 [Nt za401 ouTt|E1 0 L4401 I
! 4404 A2 1IN2 ouT2 | E2 1 -
2 14406 A3 E£3 2
IN3 ouT3
As | ine OUTa | E4 4 600R/100MHz
A5 |IN5 ouTs | ES 3 13 C4408
5 B1 |INe ouTe | D1 1u0
4 B2 |IN7 ouT7 | b2 5 4 Rad1s
3 B3 {ing outs | D3 ‘ 4 9
2 B4 Jing oute | 24 ‘ 3 8 GND
! B5 {into outio [ 25 ‘ 2 1
GND [ C3 L 1 16
C1 1GND GND | C4 7
_LEGND GND | C5
Leo(ie0) > enD
EMIF10-COMO1F2
7 AT fIN1  Zz4402 OUT1|E1 7
1 A2 N2 ouT2 | E2 1
2 A3 N3 OUT3 | E3 2
3 A4 |iNg ouT4 | E4
4 J4410 A5 ing ours | E5 4
10 B1 |iNe ouTe | D1 10
6 J4411 B2 |in7 out7 | D2 6
0 B3 |iNg ouTs | D3 0
8 B4 1iNg ouTe [ D4 8
9 B5 |iN10 ouT1o [ D5 9
GND
’__ﬁewo GND
C2 |GND GND | C5 F_LCD(19:0)
24403 GND
EMIF10-COMO1F2
5 A1 Nt ouT1 | E1 5
M A2 |IN2 ouT2 | E2 kil
13 J4412 23 |ing ouTs|LE 13
12 A4 g ouTs | E4 12
15 A5 |INs ouTs | E5 15
14 B1 |iNg ouTs | D1 14
19 RA4401— B2 |7 ouT7 | D2 19
17 14408 330R ——— B3 | g outs | D 17
18 J4407 B4 |iNg ouTg | D4 18
16 44409 B5 {in10 outto [ 5 16
GND | €3
C1 IGND GND | C4
L T e GNp|cs
GND

Issue 1 11/2005
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Flex foil

3
3
8

Schematics / Layouts

Level shifters

RA-8

e
| D100 |
74LVC2G34DCKR
Hinge flex connector B100 [ 5] P ‘
1 | 5=V18 | j—
| 3= GND | 110
\ | *#*
0 D100 GND
¢ c107  27p | 7a1vcaGaanckr ‘
I Power switch | 1] > | | Vi
! 3
| ‘ |
12 S126
! EARN c109 | c114
‘ AR J’_’_/ UWIRE(4:0) ‘ 100n | 100n
! PWRONX |
! GND  GND
T
4V if unpressed CMT display connector]
GND X101 V28 1
2
SCLK_ 2 VLED- | 4
SDO_ 1 VDDl | 2
APE_GPIO(15:0) on i
UWIRE(4:0) s
6
APE_KEYB(10:0; 7o
— (10:0) 12 RESX | g
scL g
CMT Keypad Lights 10
VDD 1"
4 3 VLED+ |12
—
1 R101 R102 D == =
KLIGHT 5 2 820R 820R c100 [c101
DRVEN 100n 100n
DLIGHT
6 1 4L 1L 4L
TK11,\:5?1TL G %gf C;SS UMDSNTR 1 GND GND  GND
13 - 2T N102 R106
APE_GPIO(15:0) ) L "‘10.8V ]f |lght5 on GND J101 % V101 g CL-270S-WHHE-D-TS
10 8 |eEn Vin GND 4 3 5 %Y
L100 8
| o
clo4 || 68p . 22uH vios S
1 Cx — S e
2 f Ll 5 2 o ‘ 2 |
1PS79SB31 S
3 6 JoND  EXT |3 3
19 c108 | o106 b V102 W CL-270S-WHHE-D-TS [ |
_ 5 lvb Vovp |4 1u0 1u0 6 1 N
LCD(19:0) J100 Ur\r\ﬁ(?gTR R105 | ‘
GND  GND GND - ‘i __GND|
» GND J102
17
4
9 GND
— (e [
T
16
7 | 1 1 | ] ,
& \ KR \
i B o d 3 | s -
14 1 \ ‘ | \ n PDA display connector
15 GND e—— |
5 - | \ I | ‘ éno xto2_
GND GND
‘ Liiij | GND J ‘ GND GND N 1 DGND
P . 2 VLED+
3 VLED1-
4
VLED2-
5 DGND
6
APE_GPIO(15:0) 7 \62[&'9
- kﬁ 8 DGND
GND 3 9 VDD
UWIRE(4:0,
“0 10 RES
n cs
LCD(19:0) 4 12 DGND
2 13 scL
1 14 DIN
CMT keypad 0 15 out
16 DGND
Col 0 Col 1 Col 2 Col 3 Col4 Col 5 18 17 VSYNC
a7 18 HSYNC
APE_KEYB(10:0) 19 19 DE
1 2 3 4 5 20 DGND
16 21 PCLK
22 DGND
Gl 23
uP cMT1 cMmT2 CBAT cBA2 " 2 E?
g . ;T 1 T2 13 25 R2
i . 14 26 R3
Row 0 34 34 15 27 R4
ow 6 5101 5102 5103 S104 $105 28 DGND
5 29 Go
PUSH SEND END CBA3 CBA4 6 30 &1
7 31 G2
. . 1Ty 1T, 8 32 e
[ — [ — 9 33 G4
3 4 B 10 34 a5
’ 5106 s107 $108 s109 ] 110 35 DGND
Row 1 0 36 BO
ow .
DOWN ! 2 N 1 37 B1
2 38 B2
i : i : > i : 3 39
I B3
@ @ 4 © B4
—
Row 2 8 st s112 s113 st114 S115 —
LEFT 4 5 6 0 GND
9 S116 S117 S118 S119 $120
Row 4 RIGHT 7
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QWERTY keyboard

: oo IHF_N
Audio amplifier | -

f APE_GPIO(15:0) <> 4

1

12C(1:0) O—h

0

Issue 1 11/2005

\ ARMIO(11:0) <>, ¥ Jaat?

Schematics / Layouts

RA-8

Engine Module
(1py_02)

QWERTY keyboard
(1cp_09b)

Contacts

1
=4
@
J

Left Arr

OYSTICK

GND

B010
1 1
2
I Qwerty keyboard
I COLXE COL xC COL xA COL x8 COLX0 x2 COL COLx4 COL x6
0 1 2 3 4 5 6
I KB_COL(7:0)
col0 colt col2 col3 cold col col6 col?
V28 I KB_ROW(11:0) Desk Documents Telephone Messaging My own Web Calendar
L L L L ' L L
[QWERTY flex connector |
c4f053 C4;‘004 L} 0 S010 S015 S011 S012 S017 S013 S016
u n ROW 3. row0
I X
GND GND
ul X4401 I
ROW(I10) 0 — 7 Esc 1 2 3 4 5 6 7
' oo T 0
.| L . . v v L . . .
Ruwo U Qwerty controller 3, )
OUT2 GND  IN2 4 M 1 S018 s019 5020 s021 s022 5023 S024 S025
D4400 N . 5 rowt
COPSTABSHYQ OUTN1 SO*J I ROW 4x
® Lo EMIF02-MICO2F2 7o ] I Tab Q w R T v u
3 _RESET 24404 8, | N
GND 6 9 6 L L L L i L L L
| C 7 10, | 7
M FO Jo S il 1 5 2 5031 S032 S033 5034 5035 S036 5037 5038
3 5 1 P 3 12 3
T ) J2 4 13, | | 4 ROW 5x row2
0 7. |F3 J3 14, L
1
A Bas] 2 j‘; A :2 i Caps A s D F G H J
2 9 41 ]
3—1?«* E‘; js 2N 1; A ) L L L L L L L L
VIR [ a1
.0 19, 1 )
sate o soa 12 |, - 37 ; 20 4 044 045 046 s047 048 soa9 050 S051
Jaats| 12c scL 13 _ |11 c1 38 2 21 1 2 ROW 6x 3 row3
KBIRQ 1a__ |5 c2 |39 3 22 | 3
15, |ia ca |40 4 23 I 4 z x c v B N M
| 16 4 8 24, 8
Sa v ol 5 25 L] 5 ! - - b - - -
2 < |L5 cs5
22 ¢ 16 c6 18 N 10 26, 10
o0 23> o pust 19 7\ \]91 7% ! 1; sos7 sos8 059 S060 061 so62 5063
4 rowd
GO/INT |52 29 B ROW 7x 1 L
G1/WD 1 30%4'7 \ ;
G2/T1B |epdd GND 3 PR R | 1 . . .
GITIA [«s23 ’_I 3207:|:, . N
G4/SO 4% oUTe oo e 33, | 3 so72 S055 053 S054
G5/SK ﬁ ROW 9x 5 rous S070 S071
ceis! |
G7/CKO 35 ouTi N1
42= V28 EMIF02-MIC02F2 - ! 8 BackSpace .- , ,
41,45= GND GND 74405 I GND ] ] | |
L L
COoL(7:0) GND I 5039 5026 S030 5029
,J 027 028
T ROW Ax N 6 rows
OUT2 GND  IN2 I
_ - e
ouri D="Fim1 Hall switch for lid . , . .
EMIF02-MIC02F2
z4406 0 = — ——— . 5
NO10 sos2 065 s043
TLE4917 7 row? soa2 040 S041
PRG
— = Vs shift
| Shift
Qo Gnd I
Gnd
Gnd 5066
o o8 sos6
h Ctrl Menu
I 068 s078
I ROW 2x 1\9 row
chr Right Arr Down Arr Upp Arr
I i ] L
I 5069 s077 s076 064 so7s
I ROW 8x \10 rowto
I 1 rowt1
MRIBIE!
I 00 | ! EEES
— 5566
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RF part

r Care

Schematics / Layouts

RA-8

Vel Vc2 Vc3
EGSM RX - - - Band | Channel RX VCORX__ | VO/RX X VO/TX | VOiX
GSM1800 RX N N B EGSM 900 37 942 AMHz | 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 -
27 4.75V A -
26 VRIA VR5 VR4 VR6
L7500
600R/300mA
RF IC
i N7500
C7605 | c7603 _| c7604 HONI56F_TFD1E
22p 22p 22p C7505 K11 [ygs
1 L I 27601 100 D10__|vRF RX
GND GND GND  SAFEKO42MFLOFO4R13 @ n ] e Vi
942.5MH;
Antenna - iz é8) . GND :Z VPRE
s c7607 18nH T A cpoTOS || F8
g © VDIG CM_DTOS_| E8
X7600 1p0 L7604 19 |vF Rx e [F10
180 ﬁ? VRF_TX Nes | F11
n
Z7600 VPAB_VLNA
e z E—S_E s o E11_ lvanT 3 Ner cn
< S |> SAFEK1G84FCOF04R13 i
GSM850/900_Rx 1842.5MHz B4 {VANT_1 nes |H10 J_
GSMB850/900_Tx DIPLEXER | GSM1800_Rx - out L7602 @@ T7500 E2 VANT_2 NC9 oo
G SM1800/1900 T ZFL836QB11A_ES13 GSM1900_Rx out 4n7H RE;\;{;;QZDELDEZWSGSD%OC'ODW 0 Line RFCONV 2)
GND e R _
~| L7601 < c . erl—{mm_c_rx ouT_BB1_| |-L10 RXI
INP_G_RX B Q H8
GND o 1176 gl B11_|INP_D_RX ourest.a RXQ
« o 4 AT INM D R 47501 -
1 R7602 gl 8 2 A10__|INP P RX (Line RFCONV 0)
ND L1 C7500 T T A9 JINM_P_RX
.. 47R
Antenna switch crs01 GND GNP gnp i
o £ B VrefRFO1
5n6H 1 )
| 56 8 finarp vB_Ext |_Jnt prses, A
R7502 L11
R7601 o8 1z o A omsoe | a
" c7502 7504 L6 INM_LO GND f0on T
7503 :
4TR c7519 180p 220p J oUT CP SDATA | G4 GND 17502 rrBuspata ) [(Line RFICCNTRL 2:0)
27603 5p6 L 5 vt SCLK [F2 —* S RFBusCIk
NWA19P_G &ND GND GND &ND oD =V RE;; &2 — j;gg‘s‘ RFBusEnat
Reset <
nooooum crs1s  R7510 DISEL [ H2 @/ ese (Line Genio 6)
[GAIN  OUT2 R7600
icmoz GND VCC 1 47p 4K7 D8 |vp p sEL 0SC_IN L1 @
T“P 1960MHz 10R OSCBUF_REF L2
C7601 C7600
GND B10
GND ZZPT TwOn R7511 22k R7507 D4 | \é%DET
1
GND  gnp — D5 |VPGCTRL_FB
4k7 k8 D1 |VPECTRL_FB
B6 VPCTRL_G
A4 VPCTRL_P
}C7515 Soeral B4 VPECTRL1
ny  BLod6] 5
100R
N our V%\T 83 |ypecTris NKG3138D e arc ) [Line RFAUXCONV 2)
1 cr702 1 ™ h00r ors0r OND| zeMHz [ foon O UEMEK
C7705 crrol F1__|MODOUTP_G_TX *C |10 GND GND__ 7508
1 G
T u 279 - I £ | MobouTh & 1 e o 7 < xc J [Line RFAUXCONV 0
o o - 7o ma [k 0.4Vpp - 1.6Vpp (79)
n 56p
it T T dep. on TX PL
N I L1 GND
0.9Vpp - 1.6Vpp dep. on TX PL —— = [ o T
2.7Vpp = Edge on o T R [evoniEd ; 80T X (GUF]
s i e onj~. (StUF|
o AS_{outm_G_Tx bp 9 7506 A
R7712
7512
J\ 33R < ™@P
cr708
B1
ton L MODOUTP_P_TX 17511 \
nGND 0.9Vpp - 1.5Vpp dep. on TX PL crs20 | T a1t |uopoutM F1x TXI_0 }l(-: £ \® TXIM UEMEK
TXI_180
- 15 - .
7700 2.7Vpp = Edge on o 45_oue p 1x oo Ko L7510 — maw | |(Line RFCONV 4-7)
0.3Vpp - 1.7Vpp RF9250E5.1 oD OUTM_P_TX TXQ_180
dep. on TX PL . > o 27700 B2 |GNDRF_Tx2 REFOUT H1 J7509
P 850‘;‘9_00 GND 1 R7705 SAFEK897MFMOF04R13 :s GNDBB_TX e & TXQP
2| v, oo |z2_cNo RESNET_1DB - - 2 gzg_tmz RFTEMP
850/900 1 In _|
RITIS, 3 | vdetect_ Vpetrl_ |22 GND — GND oo EZ EZEE{BFUEX :g; [B]z [ rrok
850/900 850/900 —
R7717 1008 4{GND Vbat_ |21 < x 897.5MHz 100 :170 aNoRE nes % = e
10 c7715 L 8 s o GNDRF_RX GND
1n0 5 | Iref. Vbat |20 GND_LO
850/900 - GND c7718 K6 GND_PRE VTX_B_G B7
GND GND 6 |RFout_ vbat |19 7710 _L_C7709 GND  GND 1p5 511 GND_CP VTX_B_P gg
8501900 - T T aw 17700 - gzgf}\& VIxto G | D7
Vbat_ Vpetrl_ |18 R7710 LDB211G8010C-001 €705 o =
i \ 130(:41:00 1 GND GND RESNET 1DB N 3 ” 1
n Z
0771103 T GND 1800/1900 ] [ ;l 5 15p
n 9 Vixb_ |16 SR77 C7706
GND Vmode 1800/1900 x ﬁ :'gﬁ E A l ”
10 15 = = 2 771
t GND oND (15— T h‘ 15p crme
GND 11 |ypat Vdetect_ [14 _ GND
L - 1800/1900 GND  GND GND 1p5
C7714 RFOut_ Iref_ |13 GND
1800/1900 __1800/1900
10n
GND —
Power amplifier
@ < Jiref_1800_1900
\ R7701 -m
[ ———<ief 900
L7701 10R
o Mode
600R/300mA
ﬂ"‘“’ = I [StUF
1.8Vpp T o Line Genio 9)
GND
(Edge on)
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NICIC 1A Nokia Customer Care

Signal overview

1) Sleepclock at 2802

2) 26MHz RFCLK at (2902

3) VSIM at X2700

4) SMPS clock at N101 pin 7

chlide = @limV, mma = 122V
pRpk= 1.8 ¥, freq= 32.9Hs

chlida < B35mV, ms = 907m¥
Phpk= B33V, Freae 26.0Mt

chligs = ASimW, s = 585V
Phok= 608NV, freqe  250KHz |

i =
0L Sea JENES{Qugri 1 Muty chis Qi 200V HTE20.0ns <hls 1.00 MTBZ0.Oms- 0.34dv chl+ CH1L | 200mv= MTB2.00us chis
5) 12MHz clock at (4801 6) Sleepclock at R4810 7) SDRAMCLK at R4808 8) LPRFCLK at R6058

chligde =3.30aV, rms = 217V
phpk= 63TV, frea- 12.0M:

ATAVAVAVATRY

CH)_ [ 200x¥- | MIRSD.Cue | e |

ehlige = 1MV, ma- 187V
phpk= 2,94 V, frege 32.7kis

AUUHLL

on 1,00 v= MIE20.0us- 0.520v el

chlidc = B30V, me = 1.00 V
phok= 1,00 V, frea 75,08

CHI  S00mV= MIB10.0na- 0.52dv chls

chlide = Se%mV, mma - 5S6@mV
prpk= 430sN, freq= 38, Sz

MR

EH1  100mV= MTB20.0ns

9) DIN at J4100

10) HCLK at R4101

11) N2100 Sync at ]2120

12) N2100 (LK atJ2121

chlide = 30a¥, ms = 163V
phok= 3.23 ¥, fregs 2.00MH

A

€N 1.00 V= | MTM 500me- 2.02dv chls

chlide = 137V, ms= 1.9V
phpk= 4.01 ¥, freg= 12.(iz

€1 1.00 V= WIBS50.Ome- 2.03dw chls

chlide = 147V, e = 1.63 V
pok= 1,91 V, frege — Hz

on | S00= MEE1.00us~ 1,108y ahls

chlide = B5%V, rma = 1.25V
plpi= 2,01 V, frege 1.0t

200ni= MIBI . O00us— 1.10dv chie

13) N2100 Dout atJ2122

14) MMCCLK at R4807

15) (SX at D100 pin 1

16) SCLat D101 pin 1

chlide = 823W, rms = S5V
whpk= 1,68 V, foea- 103kHs

e e

Ofl 300miv= MTBS.00us~ 1.10dv chilv

chlige = 1.36V, pas = LMV
phpk= 3,11 V, frec= §.00MH:

FASEARRE

oMl 1.00 V= MIBS0.Ons= ©.52dv chlse

chlide = 121aV, mw = 723V
Pipk= 1.9 V, freqe 207TkH:

]

CHL 1.00 V= MTBL.00us— 1,10dv chl+

CH1 1.00 V= HOBL.C0us~ 1.10dv chils

17) SDA at D100 pin 3

18) TX1/Q at J7509-]7512

19) TXC at]J7508

20)RFBUSENA atJ7504

chiide = 1.7V, o= 151 V
ppk= 3.11 V. Ereqm 1.30MH:

v-
1-
| On 1.00 V= MIH1.00us= 1.10dv chls

21) RFBUSCLK at J7503

chlide = ¥V, rms = 580V
Pipk= 1,43 V, freo= 217 Hz

RE§RRREESH

chlige = 91.0uV, mma = eV
plphe

70mV, frege I17 Bz

chlrge = 423V, rma = S02aV
Phpk= 2.06 V, freqe —— Mz

-
1- -

N 00w | WIEL.O0me- 2aev ol oo zowwe | sm.ome  cie  |ion soow- | e 2ens 1100w cm-

22) RFBUSDATA at J7502 23) Iref900 at R7701

chiide = @73V, ow = 1.5V
phpi= 2,18 V, freo= 12,806

an_ soom- MEB 230na~ 1,184v ealt

chlidc = ddSmV, ma = G52V
phok= 2,16 V, freqs 3,254

on | sooy- MOB 250na- 1,38dv chls

chlide = 16V, e = iV
phok= 1.72 ¥, freq= 217 Mz

5 |RaS1SE

= MTEL.OOme- 2.28dv chls

24) 3589.6MHz at R

7512 (GSM900 TX)

25) 897.4MHz at (7721 (GSMI00 TX)

26) VC2 at 7604 (GSM1900 TX)

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

Schematics / Layouts

VREF01=1.35V

o LVAUX2=2.8V [Jy) g WiAN RF &
A AR ANTE

TR TR e
& @ p &N Ny s N
1

. 0508078 S
vz2 [l d

chlids = 3¥iaV, ons = 0wy
Phpk= 2,06 V, freg~ 217 M=

S

on 1.00 Ve MIB1 . O0me- 2. 26cv chle

chlids = 623V, e = 1.M V
plpi= 2.30 ¥, frege T3 Hz

AT

oHl 1.00 V= MTE) . O0ma— 2, 28w chle

30) RX 1/Q at J7500 & J7501

chlide = 60laV, s = 605V
plpiem 2.04 V, frege= 769 Hz
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NIOKK 1A Nokia Customer Care Schematics / Layouts RA-8

Component finder, Ul

¢ 12 12

013 [A8

. 1] 1]

NO10]A8
R
RO11 A9

R012 |A9 g ),
51005|x3 s s011 @ @@l/ @W 2 ’:@ JSO” T
oa\ 024 /025 /826\/07\/802\ 029 /ozo s

(
\
S032 < (soz)) S037 Q 038 (S)m) Qsow) &3041) S042
S045 (3046 /S 47 /5045\ /304 \ S050 /3051 (3352\ (8053\ (5054\ S055
{ l )
( (

5058 (S 59) (SO O) <SO61) S062 5063 QS 64

(o B8
|

S04/

|
N

S05

9
8
/
6 503
5
4
5
2

9
3
/
e O
(e 1 ~ 1cp_09b
4
35
7

Ny
8|

100 D9 W 5 W 5

101 [p9

(102 712 ] J100 + JIOT ey
(103 V14 14 + + @S
(104 V14 S

J
105 Ju14 13 5 TN Ve ~ 15
el [T 10) (100) (oe) (L) il
(108 w14 12 N— N \J

€109 D7
110 D8

a
o
AN
(111 E8 (N o
%
S —
@)
\&/
B
S
o
B

=

N
iomAve)
o]
1]
£

Gl

o8

N0
N

o =
L
=28

(112 D8
(113 [E8

(114 [p8 1 Q

B100O

D100 D7
D101 [E7

TJ
E
=

L100 [w14

N101 |W14
N102 |T14
N103 |U14

SARE
L

k\w_:r

1bd_10b

R101 |T14
R102 |T14
R103 V14
R104 |V14
R105 |W9
R106 |W11

5104 |B13
5105 [B11
5109 B9
5110 B8
5126 [F12

N N B O O] | Co O
N | N B~ O O] ~I| Co| O

V101 W11
V102 W9 W W
V103 (W14

101 e A JAIBICIDIEIFIGIH] T IIKITLIMINITOIPIQ|IRIS|TTIUIV WX Y | Z]AA-A

102 V12 -1 -1
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Component finder, engine module

k8632117 | 6355 [H7]c7510 [D8[C7703 F7|14411 [E2] 14812

k8 |c6322 KBHCYSIZ D9 |C7704 F6 | 14412 [62] 4813
(2014 [H 4] 17 [6323] J9 [ 6357 [H8 [ 7513 [ c6 7705
(4816 | K4 k8]c6324 k7 | 6358117 [ 7514 [D7]C7706] C6 |D6303 |19 ]

4817 | K4 k8 |c6325] 19 | 6359 [H7] 7515 [ c6 7708

(4818 [ H5 k8]c6326] 71 c6360]19 [7516 [D7]C7709 IN6300]18 |

4800 [K6 6327/ 19 (7518 |6 JC7710

[ (2219 | 8] 4801 [K6 | 4820 | H4] (7519 [B9Jc7713
(4802 [ 15 (7520 [D7|C7714

6410 | 17 | 7600 |B6 JC7715
7500 | B8] 7601 |B6 [C7718 B7 X 77601

6344 H8[ 7501 (B8] (7602 [B6 |C7719] (6 R7701] G 77602 [B7
H8 Jc6345[H8] (7502 |B9| 7603 | c4]c7721[D6]a7501 | D9 4404 H6 |R6354 19 | R7705 | D3 |X2021 |M6] 27603 [B6
17 6346 19 | 7503 |B9 | 7604 |BS [R3000 ] H5 R7707 [D4|x2060 | k3 | z7700] D6
19 634719 | 750497605 |BS H6 |R6410 [ K7 | R7710

6348| 19 | (7505 | 87607 [BT A8|R7712 | E4
6349 19 | 7506 [B8]c7700 [ 4 9 |r7715
(7508 B8] 7701 [B4D4800] I5 | 9 |R7717

21H91(06320{19 16352119 1(75091D3)(C77021B3
1
O b J O O‘ ‘m L) 47000 1 o f (\
[c2707 [Ca7n1
B Q o = B * é 7700 Q
= o g g | LR B
S|E g = L
El= = = 1 ‘ o~ T
g CHD — = - T% 5 x2700
Lio 8| S ez BT = j 3 2 B
EE ] gy, BN =
RJ01 == U513 ey %
= - . o E
= = g zE
G207 R = 2
D | % o D N
j s T7700
RIZIRIY +; ;]5 g
E o[k L
E = ] E E E
- +Jle < [eax
S A F U
J409 4410 4400 -+ {7509 . B
’j + Jsoat T . - ’j 2| - ’j
S 417506 S E [
S E E E‘+ 150? = =1
3 ST LEE - N
[REYI] =R
G ii [ G > [l G
= 2018
5 = =2 Y4401
H B B8N - o -
= = +4+ " -JH\ JA% ki
=== = /= o
Zss — N8 O &
= ﬁ\g%ﬁ = ety o _E N p}
= 2 © =
‘ < ‘ 2 Y5200 i s s TS T s i = LA TR i ‘
z 2 = &0 B 88 | o GEY i
£ L g -@ o 2 7
=] g 0J
NE ) -~
J i g J o [g D4400 J
= 0
==l T +06304 5 T
SlElE & J6305 g‘ T
5 = RB410 | (6305 03 = &
K W ot s g x K 3 a4 K
SEl £2005 =z =
84800 s (02005 ]
T J X1 U .
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