Introduction

IMPORTANT:

This document is intended for use by authorized NOKIA service centers only.

“Service Schematics” was created with focus on customer care.

The purpose of this document is to provide further technical repair information for
NOKIA mobile phones on Level 3/4 service activities.

It contains additional information such as e.g. “Component finder”.

The “Signal overview” page gives a good and fast overview about the most
important signals and voltages on board.

Saving process time and improving the repair quality is the aim of this document.
It is to be used additionally to the service manual and other training

or service information such as Service Bulletins.

All measurements were made using following equipment:

Nokia repair SW : Phoenix version 2006.20.9.148
Oscilloscope : Fluke PM 3380A/B

Spectrum Analyzer . Advantest R3162 with an analog probe
RF-Generator / GSM Tester  : Rhode & Schwarz (MU 200

Multimeter : Fluke 73 Series II

While every endeavour has been made to ensure the accuracy of this document, some
errors may exist. If the reader finds any errors, NOKIA shall be notified in writing.

Please send E-Mail to: training.sace@nokia.com

Customer Care / Training & Vendor Development/ Content Creation Team

Confidential - Copyright © 2006 NOKIA Only for training and service purposes
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CAM_CTRL CMT(10:0) <__>
STROBE signal (flash)
D1020
RAP3G 1.8V STV0984N
—— ST984_PwrDwn J1020 A7 [ron GPIOO |10
12C(1:0) <__> VCAM_1V8 VCAM_1V8 ST984_LDOEN J1023 K4 |ipo_En GPIO1
K2 | ADC_IN GPIO2
§ N § N ST984_Reset J1021 Al RST GPIO3
CCP_CMT(3:0) 21 & 21 & OR GND|_L7A3RST_DIR GPIO4
0 CCPCIkP o« o« HWA+CAM_CLK — J1022 F8 | syscLk GPIO5
~ Tozz Bt INcC GPIO6
<[]8 @ 1 _SDA G9 | sspA GPIO7
8 E oscL 4 H10 |sscL PIEZO1
PIEZO2
1 ‘CCPCIkN ST984_LDOStby J1024 Ha | 1po stey O:
CCPdaP 16
PDATA1P
C4 | HoLkP  PDATAIN
D3} HoLkn PCLK1P
D} HpATAP  PCLKIN
D21 HpATAN
c2_. | mspa 1v2_ouT |__H5
cs_ | mscL vDD1vV2 | A6
B4
F2_lpoatace  VODIVZ |7
Fi | poaTazn [1.8V]
E2  |PpCLkeP
d d A9
E1 | poLken TEST GND VCAM_1v8
VCAM_1v8 VCAM_2v8 o
TMS_OCl  vypptvs| Gt
Camera connector A4 | Tms vDD1ve | J2
¥ £ o |l @ 3 |TcK VDD1Ve | J4
= = Ny S - B
832 835 X1010 ~T6 1.8v c?s oI voD1ve/2ve | F10
3|3 33 —_— e TDO  yppive/avs |2
] ] VCAP GND VCAM_1V8  VCAM_1V8 36__{ne
3 3 AGND B5 |Inc VDD_PIEZO J5
VANA 1.8V B7 _INcC vbD_GPIO [ K9
R1012 R1013 o D9 -
XSHUTDOWN 27 2k7 = Ne
L EXTCLK VCAM_IVE8 g9 | nc Dcive | G2 4
C1013 CCISCL DC1ve/2ve | AS G1021
220n CCISDA ki |vana DC GPIO |48 100n
DGND GND ——FK8 1 AGND NC | B2
o CCPCLKN o
ND
CCPCLKP K8,A8,C1,J3,F3,H9,J6,E3,K6= GND
VIO c1022 [C1023 [C102
CCPDATAN ion | ton | ton
° _ CCPDATAP
S5 . —L ctot2 4| DGND GND GND GND
- o - 15) 27,
) ) p GND
GND GND GND
o
VBAT
g
z| |8 N1005 VCAM_1v8
2.8V = LM3671TLX-1.82V_NOPB
VCAM_2v8 uin
i Al vin FB[C3
GND GND N1000 | N
A3 ci
VEN [ ermix | YoUT GND EN
MODE] 5 85-NOPB L1005
° swiB2 | A~
GND S 2 C1005
S=—a au |
5 E=
C1006
10u
GND GND GND  GND 1
J1005 GND
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17500

as00 600R/100MHZ

h
wr L

GND 17551 7552

N7500
PIHLN2.0

asos l
39 I

GND

R7500
our 67500 veon
Katbonzs — <1 « |Retu
38.
GND

asos ==
? aMiz 100 I 2 TXC_CONV (2:0)

VAT
NC26

IN_850 VRLRX
VRLTX
VR2.TX

GND

N 900 oo |—R1L
VDAC

wio | P12 17550

asn
B0l 1800 T 330 ‘

s pa o)
02 osan

12 B12 _JIN 1900 R14

I REF_OUTG |———

a5 rrca

g T wor } RAP3G
REF OUTN
vec| 77500 B T RECLKN RFCLK (1:0)
R7522 N1 s R7501
el i I E ouTP_900 VB_BXT r
m ’ oUTN 900 a
WsMa3ar-341 [z e -
as07
P15 1000 I \
17500 ®_OUTINT
GND EHFZBEZ134 GND

[0.2-1.9Vpp dep. on TX power level| : T s e

6ND g B13__{inn 2000 RXOUTR.L | ¢
2

RXIP

RXOUTN.IT

prssootscons 2.8Vpp (Ed ) o RAP3G
e : eon s - ;
< . o zim Bp 04 P o oo | s hi— gt RFCONV (11:0)
™2 UT_1800

2 =
WT———w

R547
21 N2 PS 17519
X8000 M [} 0UT_2000 10SDATA
GSM antenna pads — : i 7S] wosowr
OR RFBUSCLK
! 2] igent ) 535 XENA R 152l ¢ RFBUSENA
! | Vgain il LR XRESET [ o2 / I\ \ ] RFCTRL (8:0)
o TXRESETX
Xa001 L b1 | //
N Vet |4 ]7533 B
21
e wa |2 y7534 o fercs @
) y\

N va jz 17530 29 o5 rrcr X fet 11526 <3 « | Retu
X8002 RX2 u ! TXC_CONV (2:0)

ve |8 17531 B4 _olorca

s . our pxr |12
15 va |2 17532 as_|wa
R4 N4
Icont] |28 / 7536 B4 oACLO? WCO_EXT
1) vee2 9 17529 B3 202 LOINN B8

( o / 1l S D

2= Vi | Ve [ Vo |1.2Vpp/217Hz (GSM900 TX)| o a2 <]
L (GSM900 RX - - - - < o
i == N 62
“ ISTIEVDRE S WEARTTINS ENSESNN S 2L [1.2Vpp/217Hz (GSM1800/1900 TX)| o [ = \ [RAP3G
oo GSM1800TX | 2.7vpp | 2.7Vpp | 2.7Vpp 5l RFCONV (11:0)
(GSM1900 RX - 2.7Vpp | 2.7Vpp H—ejracz0s weer.or | LIS v B VREFQH
GSMIS00TX | 2.7Vpp | 2.7vpp | 2.7vpp D2 foncaot oAc ey (2 FETREA OACREFL
sz 8 o w T
— 86 Inoiu N Mux out |24 oD
a2 g
B9 lreco @
116 1nc N2
G616 Ing NG
FT (1 N
Lo 29 NCS
016 30 NG
AL3 NG31 NCT
A2 nez2 NC8
ALl NG33 NC9
A0 InGa NC10
— A9 NG35. NC1L

'WC(DMA antennapads | - = o o

_m R7540
[—— i 37 Na13
| A6

x nGs NC14
! | - 39 NC1s
4

X8004 L 11580 N7540 4 nca NC16
QCPM-8883 K4-06 “ NC41 NC1T
ANT T a INC4: NG18
DUPLEX N3 NC43 NC19
L;S;é \inm P 1 |io Icontll |16 p3 NC44 NC20 R7504
xe00s o006 @ " - 2 fwar o |14 @ o 7] we
& e P yisse e Nzt
108 afyen  ven |z GND 512
6 Jpout vear |10 IZ"Z
8 | vreg vaet |0
ST
Eﬁml mzl WCDMA Band ) [T0) VC
I o I DC-DC converter GSM 900 ~2.01V 3589.6MHz| ~1.70V
& E e GSM 1800 3685.6MHz| ~1.79v 3495.6MHz| ~1.33v
un e GSM 1900 3920.0MHz| ~2.62v 3760.0MHz| ~2.38V
AL PN w2 g W(DMA 3900MHz | ~3.24v
B1 Jvop paND A3 3uH
a len SGND B3 ;
@ Jveon [ & 6N
. I > reeme
v T Retu
12 an SLOWAD (6:0)
: = wioer
o D / R543 zmi
dBm J[ VoON T Vel T Vdet 1o o
0 0.35V 1.3V 0.14V I
10 | 035V [ 13v | 0a9v o awo
20 | o8 | 21v | 04wV
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1) 32.768kHz at R2203 2) Sleepclock at J2818 3) G7500 out 4) CBUSenabIe at 12209

fohlide < 1.67 v, e = 2,18 v | || |ohlific = 1.60V, pma= 1,36V | | | |chi:fc o SoomV, rma 4 63pmv [oniiac = 256av, ma = 737V
phpk= 663V, frecm 32.8kHz | |- phph= 1.91 V, freq= 32.5kHz | pkpk= 726mV, frege 38.4MHz | | | phpk= 2.08 V, froge 78.4kHz |

fan mzw maz.n.-:qu m cmwow- [ dszolous | 5.l b | i ;;o@- ,,,,, x.mz,q.:on- qx;;«, un P g O L e R
5) SYSCLK at J2819 6) FLSCLK at J2827 7) PWM300 at R2500 (50%1nten51ty] 8) SMPSCLK at ]2308
e 2 B 1 F:i;m =t R R A L

(AT A
(7
R
= 1§

/
|
f

———
|t

| SR

|
\
\\\4

fan ‘wuglvr- mwon.- chl- pCH1 | S00=Vy | lé'nlﬂ Qaa | 1. b1t : fCH1 ‘m ‘ . MIB2.COma ‘ chl+ Gﬂ 05\“- mz!m: =h1' !E -
9) ACI at 72005 10) VSIM at CZZZO 11) BT REF_CLK at R6010 12) MMC_CLK at ]3200 /"
SRR T T T I S S R Do
] [ ¥ | % L4 il I\ Lt # ‘_-' {.J"
l | | “ Lu i
Ol £

L | w1th 3v SIM

| I ] L ] [ | [ i & [ 1 | 1 T | | 1 b
1, | s00mv= ‘ M1 14mns-|1 50y, chl- o r00ve | MIB10.0mo-|1.80dv chi+ | ificm | soc " mas,qm:- 0.90dv cb1+ | fici | soomv= M52 .00ma chlt ]

&

A
P

13) MMC_CMDDIR at J3201 14) MMC | DATA at 13206 15) (AM(LK at]1022 16) CAMSCL at R1021
chiide = 1.21 V, oma 4 1,40 V || |  i|ebl:fc 4 1.13°V, ms <+ 1.87 ¥ | | | |ehlife = 980mv, zma = 1.28 ¥ i3 f:hld:-t‘ﬂ'l, s = 1.60 V|
pkpk= 1.90 ¥, frog= 6768z | | | | prok= 3.72 V. frece o37kHz | | | phek= 2.02 Vo frew s.mO | | Phpks 1.92 V, froge €.66kHz

cm. | soosv= |

MIB S00us-|1.20av cb1r | [: Jom |soome= | urs scous-l1.esltv eme | |

PA 716

17) (AMSDA at R1020 18) CCPCLK at R1023 20) RFBUSENA at J7521
chlifc < 908aV, mma = 1.30 V | | | Jichiific < Z6.6aV, bms = 49.1m¥ | | | |lchlific = 45.8mV, kms < 76.9uV | | |  i|<chlidc = 94bav, mas = 1.38V | | | .

okpk= 1.90 V ,h:uq- 50. D)&(t pkpk= llh\' frogs 10.8kHz | Pkpk= 1,96 V; frege ---+ Hz

S5TADJOW X

[¥%)
=
=)
[t}
=
=
=~
(=3
=
(=

Y8

To MID =
e 2
s -"‘I
I 1 | T | | 1 i 1 1 I | | 1 e=={
| CH1 | 500xV= MTB 500us-| 1.88dv chl+ Jea | lm MTB2. om- 1.32dv chl+ | |c | soomve MTB 500ma- 1.70dv chl- =l 1
21) RFBUSCLK at J7520 22) RFBUSDAT at ]7519 23) TXCat J7526 24) TXIO atJ7522/25/27/28 S VBUS 5V :
chlific = 1.08 V, rms = 1.43 V T febiiEc = 9mv, rms < 1.36 v | || |enlifie = ilimv, mms = 2egav | | | | [chiitc = 113V, ms = 279V | L — :
pkpk= 2,71 ¥, freg= 9.78Hz | | | |  pkpk= 2.18 V, freqs 4.76MHz | i Phpk=_ 84%mV, froge 217 Hz | | pkpk=_ 6TimV, freg= 217 Hz [ =] X S
b 3 | | ! ]

=

BplaeH S8

o1 s00mv- MTB_500na- 1.70dv chit Jer | soomv- M8 500ns- 1.70dv chl+ Jom | zoomv=_ | sme1.ooma-|1.40dav enie | |

25) VVCO_EXT at R7505 (TX] 27) GSM900 TX at R7522

chl:de = 631mV, ma = 1.21'V
| pkpk= 2.70 V, freqe 217 Hz| | | e
— & Bl =] T T i e | B cenrer

b ] ¥ | 1.95000 GHz

s r— |

__MTB1.00ms-|1.40dv cbis | |

W\ -'Il l

sy

MTB1.00ma= 1.40dv chl+

29) VPD atJ7534 31) VREFCM at (7518 (RX)

32) RXIQ at J7515 &J7517

chlific = 4dfaV, ma = i8pmV [T |er1zac < 369V, ms = 42emv

b Him kpk= 685V, freqs 677 Hz | pkpk=_ 849mV, freqe 676 Hz
E 71 i
1 1
RX Ty T
.
T=
i 1.00 V- | Mre1.Qome- 1 3dv cais || MIB 500us- 1.40dv chlt

U BT TR . T
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B (2804 | K2 | J2218 | 18 | L2302 [ F4 | R7543 | P6
B2200 | I7 ] (2805 | 12 | J2219 | 17 | L2303 | G6 | R7544 | P8

C (2806 | 13 | J2306 | H4 | L2304 [ H5 | R7547 [ N5
(1000 [ N8 | (2807 | 12 | J2307 | G4 | L2400 | IS S
C1005 | G7 ) (2808 | J2 | J2308 | G4 | L2401 | H6 | 52580 | T7
C1006 | F7 ) (2809 | J2 | J2700 [ E8 | L2500 | F5 | 52596 | D9
(1010 | L6 ) (2810 | L2 J J2701 [ E8 | L2501 | E5 | S2597 | R2
(1011 [ M8 ) (2811 | K4 | J2702 | E8 | 13200 | G2 | 52598 | S9

x8002]

(2205 | H7 | (7508 [ M3 [ J6009 | E2 | R2012 | A4 | 73004 [ H4
(2206 | H7 | (7500 [ M3 [ J6010 | E2 | R2013 | A4 | 73005 [ H2
(2207 | J7 | (7510 | M4 | J6011 | E2 | R2015 | B5 | Z3006 | J6
(2208 16 | (7511 | N3 [ J6012 | (3 | R2016 | B5 | 73007 | J6
(2209 | 16 | (7512 [ M4 | 16020 | F8 | R2017 | J7 | 23210 | G2
(2210 | 19 | (7514 [ P4 | 16021 | F8 | R2018 | H7 | 73211 | G3
(2211 19 | (7515 [ P4 [ J7515 | 04 | R2019 | D5 | 73212 | G2
(2212 | J8 | (7516 | M3 | J7517 | N4 [ R2022 | B6 | Z6050 | D4 22401

JTU0 | 5

C2800

1012 | M8 | (2812 | J4 | J2703 | E8 | L7500 | N3 | 52599 | P9 —_— —
1013 | 18 | (2813 | K4 | 12818 | 12 [ L7520 | RS T

CL014 | N8 | (2814 | 13 | J2819 | K2 | L7540 | R7 [ T7500] P4 S S S
1015 | N8 | (2815 | J2 | J2827 | 13 | L7542 | P7 | 17501 M4

1020 | E7 | 2819 | 12 | 12828 | B3 M v

1021 | F7 | (3000 | H4 ] 2829 | 13 [M2100] B7 [ V2000 ] B3 X8000
C1022 | D8 | (3001 | R4 [ 3100 | M2 N X R = 8 R
1023 | E7 | (3002 | W2 | J3101 | N2 | NI000 ] M8 | XI010] M7 R 2 S =+

1024 | D8 | (3003 | H2 [ J3102 | N2 | NI005 | F7_| X2000] A6 - = o |

2000 | B3 | (3004 | 16 | J3103 | N2 | N2200 | 18 [ X206L[ F3 —_— : E3001 g N/520 < & } —
2001 | 3 | (3005 | 16 [ J3104 | M2 | N2300] G5 | X2070 | k7 .S = 1o

2002 | B6 | (3006 | 14 | 13105 | M2 | N2500 | E6 | X2401| 16 Q — 34 Q GSM FEM DE iy Q
2003 | 3 | 3007 | J5 [ 13110 | M2 | N2600 | M9 | X2580 G5 J1001 G NT540 5 g

2004 | B5 | (3008 | 14 [ J3111 | L2 [ [N3200 F2 | X2700 | D8 -+ + I & 41002

2005 | A5 | (3009 | J5 | J3112 | M3 | N6050 E4 | X3200 | D3 — [ = WCDMA PA + I
2006 | D5 | (3010 | 14 | J3113 | M3 | N7500 04 | X8000 | R2 , £

2007 | B7| 3100 | K2 | 13114 | 13 | N7520 04 | X8001] T2 P P p
(2008 | B8 | (3200 | 62 | J3115 | M3 | N7540 | 07 [ X8002 | T2 juJmoo 7500

2009 | A6 | (3201 | G2 | J3116 | M3 | N7541| R7 | X8003 | S8 o O | |l 2

(2010 [ B7 | 3202 G3 | 13117 [ M3 R X8004 | R9 /7540 O © 21003

2011 | B8 | (3203 | G2 | J3118 | N2 | RI005 [ F7 | X8005 | R9 O O + O
2012 | B7 | (3221 | £5 | 13119 | N3 | R1012 | D7 | X8006 | T3 O M~

2013 | B7 | (6000 | E3 | J3120 | M2 | R1013 | E7 | X8010 | I2 < N7500

(2014 | B6 | (6001 [ E3 | J3200 | F3 | R1020| F8 | X801L| 18 _ —
2015 | A4 | (6002 | D4 | J3201 | F3 | R1021[ F8 [ X8012 | B2 RF chip

2016 | A5 | (6003 | D2 | J3202 | F3 | R1022 | F8 | X8013 | BB N N - N
2071 | D6 | (6004 | D4 [ 3203 | 3 | R1023 | 14 7 =l ’

2100 | G7 | C6005 | D2 | J3204 | F2 | R1024 | 14 | 71000] N8 M~

(2101 | 67 [ 6010 E3 | J3205 | F2 [[R2000] A5 [ z2000 | A4 A1010 C75°2E st o)

(2102 | H6 | (6011 | E2 | J3206 | F2 | R2001 | B6 | 72001 | B5 Camera connector & To)

(2106 | HO | (6050 | E4 | 13221 | F5 | R2002 | B5 | 22005 | B4 M M 67500 G750 ™~ M
(2107 | H9 | 6051 | E3 [ 16000 | E2 | R2003 | A6 | 22210 | &7 - Voo v, O

(2108 | B6 | (6052 | E4 | J6001 | E2 | R2004 | A5 | z2400| 15 - -
2109 | H9 | (7500 | 03 | J6002 | E2 | R2005 | A7 | z2401 | 18

C2110 | H9 | C7501 | M5 [ J6003 | E2 | R2006 | A7 | 22580 D6 L mi| L
2200 | 67 | (7502 | M5 | J6004 | C3 | R2007 | A7 | Z2581 [ D5 L = = S o

(2201 | J6 | (7503 | 03 | J6005 | D2 | R2008 | A7 | 22597 | 02 S

(2202 | H6 | (7504 [ M5 | 16006 | 3 | R2009 | A7 | 72598 | 19 R X2070 o E——
2203 | 17 | <7505 | M5 | 16007 | C2 | R2010 | A8 | 22599 | P9 =

2204 | A7 | 7507 | P3 | 16008 | E2 | R2011 [ B4 | 22600 | O K K Battery connector - K

C3007
C2812

(2215 | 8 | (7518 | K2 [ 17519 [ N5 | R2070 | 6 | 26051 ] E2 il (S
2217 | 17 | 7521 | RS | 17520 | N4 | R2071] 17 | 26052 E4 ‘
(2220 | 19 | 7541 07 [ 1752 [ N5 | R2100 | G6 | 26053 | D4 X2401 ”

010857

(2221 [ 19 | (7542 | R7 | J7522 | 05 | R2101 | H6 | Z7500 | P5
(2222 | J8 | (7543 | Q7 | J7525 | 05 | R2102 | G7 | 77520 | Q3
(2223 [ H8 | (7544 | P6 | J7526 [ 05 | R2103 | B6 | 77540 | P7
(2224 | H7 | (7545 | P7 | J7527 | 05 | R2104 | G9
(2225 J8 | (7597 [ M3 ] J7528 | 05 | R2117 [ S7

Display connector

D3001

(2413

C3003|¢3002]

2226 | 18 D 7529 | 04 | R2119 | M2
(2230 | J7 | D1020] E8 | J7530 | 04 | R2200 | H7

(2231 | H8 | D2800 | K3 | J7531 | Q4 | R2201] J7 N2300

ooy fomal s (i ep o Sl Vi n—
(2301 | F2 | D6000| D3 | J7534 | 04 | R2223 | A7 _ ° g8 =
2302 | B F 7535 | Q5 | R2300 | K7 JAiL

(2303 | 6 | F2000 ] B3 | J7536 | 05 | R2410 | A7 i”‘m —

(2304 | F4 G 7537 | 05 | R2411 | H6 12703 42701 5221

L2501 J

(2307 | G6 | G2200 | L8 | J7538 | Q7 | R2412 | H7 J2700++++J2701

(2309 | F3 | G7500 | M5 | J7550 | N3 [ R2413 | A7 ,w,mij+ ——J = ERNOO

(2313 | H5 | G7501 | M4 | J7551 | 19 | R2500 | E6 960094 S o

2409 | 15 ] 7552 | 19 | R2501 | E6 01+ < N

(2410 | 15 | J1000 | P2 | 17553 | 04 | R2580 | 17 S

(2411 | He | J1001 | Q2 L R2581 | (4 X3200

(2412 | H6 | J1002 | P2 ] L1005 | F8 | R2600 | 09
(2413 | H6 | J1003 | 02 ] L1010 | L6 | R2700 [ E8
(2416 | H6 | J1005 | F7 J 11011 | M8 | R2800 | I2
(2417 | H7 | J1020 | E7 ] L2002 | A6 | R3000 [ H4
(2500 | F5 ] J1021 | D7 ) L2003 | B7 | R3200 [ F2
(2501 [ F5 ] J1022 | F8 ] L2004 | B8 | R3204 [ G2

j—
S2596

X2700

SIM connector

microSD connector

6005 1
16007+ - E—
J60D4  J6006 JB012

22600

(2502 | F6 | J1023 | F8 | L2006 | B6 | R3205 | F2 s : X2580

(2503 | F6 | J1024 | D7 | L2100 B5 | R3221] 5 A E L\

2505 | E6 | 12000 | H5 | L2101 | HO ['R60107 E2 il Keyboard connector

(2581 ] 17 | 12001 | H5 | L2102 | M2 | Re01L] E3 M2100 =
(582 | D5 ] 12002 | H5 | L2103 [ N2 | R6015 [ Vibra 5

(2600 | 09 ] J2008 | B7 J L2105 [ H9 | R6050 [ H7
(2601 [ M9 | J2010 | B7 ] L2108 [ H9 | R7500 [ M5
(2602 | M9 | J2060 | G8 | L2110 | H9 | R7501 | P3
(2603 | M9 | J2067 | H6 | L2120 [ S7 | R7503 | M4
(2700 | E8 | J2070 | L5 J 12202 [ J9 | R7504 | M5
(2701 | E8 | J2071 | K5 ] 12203 [ J8 | R7505 | N4
(2800 | J4 | J2072 | K5 ] 12204 [ J7 | R7520 | Q5
(2801 | J2 | J2101 | L2 J L2205 [ G8 | R7522 | Q5

SR P (e 1121314156789 |10 1019|8716 514|321

>|lm|olo|m|nlo]z

EmE
> | W OO [ M T | T

Top

200

x2000 Bottom

System connector
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