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published version for this document.

If you find any errors in the document please send email to:

Version information

This document is intended for use by authorized Nokia 
service centers only. Please use the document together 
with other  documents such as the Service Manual and 
Service Bulletins. 

All measurements were made using the following equipment:

Nokia repair SW : Phoenix 2009.34.014.40684 
Oscilloscope :
Spectrum Analyzer : Advantest R3162

PicoScope 3206

Multimeter : Fluke 175

Measurements

   The measurement points in the schematics are linked to the oscillo-
grams on the signal overview page. The links cycle between the 
measurement point in the schematics, the oscillogram and the 
measurement point in the component finder.
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1k0
R2802

GenIO23 V10

C2852
100n

ADCAVDD2P5W11

GND

VANA2

IHFAVDD2P5AC21

VDDO_SIM A12

GND

33p
C2832

GNDBBL_VDDO R20
T20

PWRGOOD

VIO

VDDO_1P8
V1VDDO_1P8
AC18

VDDO_1P8
A9

100n
C2837

VAMP1

GND

C2839
100n

V14 DDACSPVDDR30

AB12 DDACSPVDDL30

AC11 VBRSPVDD

GND

100n
C2860

GND

100n
C2861

W8 APLL_AVDD1P2

MPLL_AVDD1P2W9

Y3 USBVDD12PLL
AA3 USBVDD12

VANA1

CCP2_AVDD1P2AC4
DDACDVDD1P2AB14

AC7 DSI_AVDD1P2

CAMD4
W6

R2863

100k

RF_VDD_XO
A7

VDCXO

C2815
220p

GND GND

C2813
22p

GND

C2866
22p

GND

C2810
2u2

VRF2

H3 RF_VDD_PA
RF_VDD_RX2p7B3

ACI_AVDD2P5
W23

VOUT

USBAVDD25
Y2

GND

C2855
100n

GND

C2026
10n

GND

C2854
100n

D2800

JUNO

GND

C2821
100n

GND

C2872
220n

GND

2/180k 3/180k

4/180kC2878
27p

ADCIN1
V11

VBAT

GND

R2853 R2853 R2853

1/180k

R2853

47k
R2302

GND

1n0
C2834 1n0

C2880

0

4

R2854
4/180k

GND

R2827

1M0

GND

3
Y11 ADCIN3

V20 AUXADCIN1

ADCIN2W10

U20 AUXADCIN0

ADCIN0
AB11

C2873
1n0

1/180k

2/180k
R2854

R2854

3/180k

68k
R2857

GND

R2854

GND GND

SLOWAD(6:0)

VANA

VDIG

I2C_SCL
I2C_SDA

XSHUTDOWN
EXTCLK

DGND

CCP_DATAN
CCP_DATAP

CCP_StrobeP

VCAP

CCP_StrobeN

GND

VCAM_1V8
GNDGNDGND

C1403

VCAM_2V8

100n

2
3
4
5
6
7
8
9

X1400

1

10
11
12J1405

J1401

C1402
27p

J1402
J1403

J1404

GND

100n

C1401
220n

C1404

E1401

120R/100MHz

E1402

120R/100MHz

27p
C1505

GND

0R

E2301

U19 AUXCOMP100NF

ARXBP1P2P22

RF_VDD_VCOD3

RF_VDD_TXVCOK3

C2865
2u2

GND

C2808
10n

GND

10n

GND

C2809
2u2

GND

C2870
100n

GND

E7
RF_DSP_VDDC

GND

18nH

L2819

C2822
5p6

GND

C2858
100n

GND

C2856
2u2

VCORE

C2835

GND

100n
C2301

1.8V

1.8V

JUNO

SIM card connector

Flash LED driver Flash LED

μSD card connector

Camera socket

3.3V

PMU > LOVIISA

PMU > USB connector

PMU > LOVIISA

1.2V 3.0V

2.5V

2.5V

1.3V

1.2V

2.7V

1.3V

3.7V

3.0V

1.8V/3.0V, SIM card inserted

1.8V, Camera on

2.8V, Camera on

BTEMP NTC

ASIP

ASIP
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LOVIISA

3.7V

2.5V

1.3V

2.7V

3.0V

2.5V

3.0V

1.3V

1.2V

1.2V

1.8V

USB connector

Battery connector

Charger plug

Current sense resistor

JUNO

JUNO

JUNO

JUNO

JUNO

JUNO

JUNO

UI > Keyboard

JUNO
BTFM > BT/FM module

3.3V

VBUS 5.0V, USB cable connected

1.8V/3.0V, 
SIM card inserted

JUNO

JUNO

ASIP

USB charger protection circuit

BTEMP NTC

32K NTC

GND

R2303
47k

GND

R2310

R2309

100R

5.6V/15V/0.05J

143k
R2206

2.8V,
Camera on 1.8V,

Camera on

1

1.8V

2.8V

V2205

GND

1
2X3460

not_assembled A

R2000
C2203
1u0

K

GND GNDGND GND

2.0A

F2000

5k6
R2001

N2201

LOVIISA

A1,C3,C4,D10,K10,L1,L11=
F1,F2=VIOGND

GND

47k
R2213

-t

174k
R2211

4

GND

150k
R2222

C2230
1n0

GND

143k
R2203

NTC_BIASK9
33RR2223 L10 BAT_PRSNT

C2070
27p

C2075
10p100n

C2074
150u_10V

C2071

VBAT

R2202 
0R1

GND

2u2
C2210

2u2

VAUX

C2220

VRF2

VRF1

VOUT

VDCXO

2u2
C2216

VSIM

VCAM_2V8

GND

2u2

6u8H

L2202

C2221

2
6

1

VANA3

C2211
2u2

33R

R2217

2u2
C2218C2213

2u2

VAMP1

C2208

VAMP2

2u2

GND GNDGND

C2217
2u2

L7

L8
VAUXLDO1

VAUXLDO2
L9

GND

VIOLDO
L3

L4
VHCLDO1

L5
VHCLDO2

VMSLDO1
L6

VMSLDO2

J4
VHCLDO1SNS

VHCLDO2SNS
J5

J8
NTC

A11
FGSNS2

B11
FGSNS1

H11 VCHGR

J10 PDRIVE

VMBATSNS

VBSW2
E10
E11

VBSW1

RSENSE
F10

VLVLDO2
B3

VLVLDO1
B4

VLCLDO
B8

VRFLDO2
A6

VALDO2
A7

VALDO1
A8

A9
VSIMLDO

C2224
4u7100n

C2233

GND

10u
C2204

GND GND

C2234
1u

GND

C2225
4u7

GND

C2223
10u

GND

+

GND GND GND GND

VIVCCK3

G10

VHBAT1K4
VHBAT2K5

K7 VMSBAT

K8 VAXBAT

VCSRBATK1

B6 VRFBAT

VABATB7

B9 VLSBAT

B1 VIOSRBAT

A5
VRFLDO1

GND

330k

R2219

L2005

220R/100MHz

GNDGND

C2219
2u21u

C2212 C2215
1u

GND GND

VANA1

VANA2

GNDGND

VUSB2

VCAM_1V8

VIO

R2218

33R

C2207
2u2

C2222
2u22u2

C2214

GND

12p
C2205

XTALID1

C1 XTALO

B2200
32.768kHz 10.0M

R2209
C2206

12p

0

GND GND

3

C2209
2u2

CHARGER

GND

1

2

H1
CLK32

GPIO2/_BATRM
ZG3

E2
SDA
SCL

E3

D2
_RESET

_INT
D3

1

0

1
0

PUSL(15:0)

I2C1(1:0)

EMINT(3:0)

SLOWAD(6:0)

2

ID_OUT
H2

H3
_OFFBUS

G1
STAT1 G2
STAT2

E1

PC2
C9

DISCHGR

A10
PC1

0
3
1
2

OTG_CTRL(4:0)

BT(23:0)

ID_BB

TXC(2:0)

2u2H

2u2H

L2200

L2201

GND

C2200
10u

VMEM

VCORE

GND

L2
VCSRL

K2
VCSRFB

VIOSRFB
B2

VIOSRL
A2

VLVVDD
A4 C2201

10u
C2202
2u2

GND

GND

K11 REFBP

C2229
10n

GND

J11
VBBAT

G2301
2.6V

GND

C2307
2u2

1
2 3

4
R2304

GND BGND

J2073

J2070

J2072

GND

GND

3

X3500

VBATT

BSI

GNDGND GND

27p
C2072

R2072

V2301

V2203 1/2

R2305

1M0

J2201

_PONKEY
J1 PWRONX

GND

C2250
4u7-5u5

10k

R2201

V2206

5

3

4

V2203 2/2

G

D

GND

V2201

V2202

G

S

S

D

GND

V2200

CCPH10

ID_IN
F9

VBFBG11

VBSTBUS1
F11

VBSTBUS2
D11

R2221

4k7

R2204

33R
R2200

GND

1M0
R2220
47k

10n
C2235

GND

GND

VBUS
D-
D+
ID

X3300

GND GND

GND

V3300

A1

A2

B1 B2

0
1

2.0A
F3300

R3300
5.6V/15V/0.05J

C3300

GND

1u0

R3305 100R

GND

K

A

USB(20:0)

R3301

C2219
470n

GND

J3521
J3522

Z3300
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4u7-5u5
C2403

GND

VOUT
C1

Soft Left

END/Power On

ROW5

LCD_D5

LCD_CSX

LCD_D4

D0

D2

D1

ROW2

WRX

LCD_RESX

RDX

#

RSX

1

Soft Right

Down

Select

LCD_D6

Send

6

LCD_D2

LCD_D0
LCD_WRX

VLED1+

*

Up

VDDI

LCD_RDX

LCD_D/CX

ROW3

ROW4

COL2COL1

TE

LCD_TE

9

Vol+

LCD_D1
LCD_D3

D4

4

7

Left

ROW6

Music Play Music FW

5

8

0

D6

D7

COL0

ROW0

CAM

Vol-

VLED1-

3

Music RW

D3

LCD_D7

Right

ROW1

VDD

CSX

D/CX

D5

COL3

2

2

0R
R2402

27

L2404

120nH

6

2k2
R2441 R2442

2k2

7

S2416

A3,B3,C3,D3=GND

A3,B3,C3,D3=GND

R2440

2k2

S2417

GND

OUT6
OUT7
OUT8
OUT9
OUT10

OUT1
OUT2
OUT3
OUT4
OUT5

IN5

IN6
IN7

IN8

IN9

IN10

1

Z2400

IN1

IN2
IN3

IN4

100nH 100nH
L2407L2406

100nH
L2405

120nH

L2403

S2404

S2401

VIO

470R
R2451

10

5

S2413

33R
R2425

V2403

2

V2402

6
7
8
9

GND

S2427

1

15
16
17
18
19

2

20
21
22
23
24

GND

3
4
5

Out7 D4

Out6 D5

X2400

1

10
11
12
13
14

In3B1

Out3 B5

In5C1
In4C2

Out5 C4

Out4 C5

In7D1
In6D2

9
8

Z2401

In2A1

In1
A2

Out2 A4

Out1 A5

S2402

GND

S2421

S2400

D2 In6

D4Out7

D5Out6

A4Out2

A5Out1

B1 In3

B5Out3

C1 In5

C2 In4

C4Out5

C5Out4

D1 In7

Z2402

A1 In2

A2 In1

28

R2423

2k2

V2406

1

2

6

S2410

470R

S2408

3

0

R2450

2

470R

R2452

16

3

GND

VAUX

S2430

1

S2414

C2400

100n

R2424
33R

S2422

S2418

47R
R2429

2k2
R2445

J2401

J2400

GND

S2420

B3FB

A1,C3=GND

N2400

EN
A2

A3
LD

S2406

L2411

240R/100MHz

C2404

27p

V2406

4

5

3

600R/100MHz

L2400

V2401

V2400

J2405

27R
R2428 2

S2428

1

2

30

GND

S2429

1

100n

C2401

S2409

7

S2407

S2411

4

R2427
75R

2
GND

75R
R2426

4

2

1

S2426

1

J2408

S2403

J2406

S2405

0

4

S2425

1

2

S2412

29
5

V2421

26

R2401
0R

2k2

R2439

27p
C2412

GND

J2409

8

GND

ROW4

LCD(99:0)

ROW5

ROW2

KEYB(15:0)

ROW0

ROW1

COL0
COL1
COL2
COL3

6

#LCD_RDX

#LCD_WRX

#LCD_D0

#LCD_D2

#LCD_D4

#LCD_D6

#LCD_CSX

LED(10:0)

#LCD_RESX

PWRONX

ROW3

#LCD_TE

#LCD_D7

#LCD_D5

#LCD_D3

#LCD_D1

#LCD_D_CX

VBAT

L2401
220R/100MHz

22uH

L2402

GND

2u2
C2402

B1

IND
C2

VDD

Display connector

LED driver

LCD filter

LCD filter

Keyboard backglight LEDs

PMU > LOVIISA

JUNO

JUNO

JUNO

3.7V

ASIP

1.8V

2.8V
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A3,B2,B6,C2,C6=VIO
A6,B7,C4,D4,E4,F4,G6,H5=GND

GND

470nH
L6053

A2

B1 B2
GND

V6051

A1

GND

R6055

10R

GNDGND

C6053
47p

C6051
47p

L6052

100nH

330p
C6063

RF-Out
5

6 VCC
J6053

1,7=GND

N6002

J6054

C6064

R6058

10R

330p

L6057

470nH

GND
56nH

L6058

C6056
330p

A1A2 B1

B2

V6053

2 RF-In

3 Bias-Out

C6059

1p8

X6001

GND

C6093
47n

GND

L6051

120nH

12nH
L6059

47n
C6092

GND

R6056
56R

C6090
10n

120R/100MHz

L6090

VAUX

GND

UART_RTS

UART_CTS

I2S/PCM_SYNC

BT_RESETX

SLEEP_CLK

I2S/PCM_CLK

UART_RX

UART_WAKE
BT_WAKEUP

UART_TX

I2S/PCM_OUT

21

2

I2S/PCM_IN

BTH_CLK_REQ

GND

1
11

180nH

L6001

100RR6000

G3 HCI_RTS

G7
FM_RFP_IN

HCI_CTS
H1
H3 HCI_RX

F1

F2 HCI_TX

F6

D7

E1
AUD_CLK

E2
AUD_FSYNC

C1
AUD_IN

IO1

SLOW_CLK_IN

IO2

CLK_REQ_OUTC7

AUD_OUT
D1

XON

C6095
12p

47p
C6094

GND

RFCLKExt(5:0)FREFP
A2

A5
BT_RF

nSHUTDB3

N6001

C6032

22p

100RR6002

7
10
8
9
6
5
3

4

Z6000

2450MHz
OUTIN

R6001 100R

FMANT

On/Off

10n
C6091

L6091

120R/100MHz

R6059

18k

GND

C6052
10n

GND

4 FMRADIO(20:0)

0

BT(23:0)

C6011
100n

C6012
1u0

C6001
1u0

FM_LDO_IN
F5

L6002

270nH

2u2
C6008

GNDGNDGNDGND

VIO

C6002
100n

100n
C6004

G1 DIG_LDO_OUT

A1
SRAM_LDO_OUT

A4
ADCPPA_LDO_OUT

A7
DCO_LDO_OUT

B1 DIG_LDO_OUT

B4
CL1.5_LDO_OUT

100n
C6005

100n
C6006

GND

FM_BGAPF7

220n
C6007

GND

C6003
100n

GND

GND

GND

GND

ASIP

ASIP

RX filter
BT/FM combo 
antenna connector

FM amplifier

 BT/FM module

JUNO

JUNO

JUNO

JUNO
PMU > LOVIISA

1.8V

2.8V
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Average 26 MHz
50ns/div 200mV/div Probe 10x

2) RF clock at B2800

Average 32.768 kHz
20µs/div 200mV/div Probe 10x

1) Sleep clock at B2200

(1) - Display needs to be removed.
(2) - SIM card connected.
(3) - USB cable connected.
(4) - Camera on.

VBAT 3.7V

VANA1 1.2V

VOUT 2.5VVOUT 2.5V
VRF2 2.7V

VRF1 1.3V

VIO 1.8V (1)

VAUX 2.8V (1)

2

VANA2 2.5V
VMEM 1.8V VANA3 3.0V

VDCXO 1.3V
VSIM 1.8/3.0V (2)

VBUS 5.0V (3)

VUSB2 3.3V

VCORE 1.2V VAMP1 3.0V

VCAM_1V8 1.8V

VCAM_2V8 2.8V (4)

VCAM_1V8 1.8V (4)

1
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B2175

Top Bottom

C2190 Q2 C2494 R8 C2871 N4 C7521 P7 L2405 R4 R2001 C6 R2445 R9 R7510 O7
B2175 B6 C2200 P6 C2495 Q8 C2872 N7 C7522 O8 L2406 R6 R2004 G4 R2450 U9 R7511 P8
B2100 S2 C2201 P6 C2800 M8 C2873 N7 C7523 O8 L2407 R9 R2013 G3 R2451 T9 R7512 P8
B2101 T3 C2202 O5 C2801 M8 C2875 N8 C7524 O8 L2411 H5 R2016 F3 R2452 T9 R7516 N8
B2102 D7 C2203 N3 C2802 M8 C2876 N8 C7525 O7 L2800 M8 R2072 Q5 R2802 K5
B2200 P6 C2204 Q5 C2803 L8 C2878 M3 C7526 M8 L2801 M8 R2100 R2 R2804 K3 S2425 H1
B2800 K7 C2205 P6 C2804 L8 C2879 N4 C7527 P8 L2802 L8 R2101 R1 R2805 N7 S2426 K1

C2206 P6 C2805 L8 C2880 N6 C7529 P7 L2803 L8 R2102 S2 R2806 K4 S2427 E1
C1400 G5 C2207 O6 C2806 L8 C2881 N5 L2804 M8 R2103 S2 R2807 K3 S2428 E9
C1401 D4 C2208 O5 C2807 M8 C2882 M2 D2800 M6 L2805 M8 R2104 R5 R2808 K7 S2429 G9
C1402 D5 C2209 O5 C2808 M8 C2883 L2 D3000 M4 L2806 L8 R2105 R5 R2813 K4 S2430 Q9
C1403 D5 C2210 O4 C2809 K8 C2884 L2 L2807 M8 R2106 A7 R2814 K4
C1404 F6 C2211 O4 C2810 L8 C2885 L2 E1401 D4 L2808 L8 R2107 B7 R2816 N4 V2200 N3
C1410 H4 C2212 O4 C2813 L7 C2886 M2 E1402 F6 L2809 L8 R2110 R2 R2817 N4 V2201 O3
C1411 F5 C2213 O4 C2815 K7 C2888 N2 E2100 A6 L2810 L8 R2111 R2 R2818 N4 V2202 O4
C1412 G5 C2214 O5 C2816 K7 C3000 L5 E2101 B6 L2811 L8 R2112 R1 R2819 N4 V2203 N3
C1413 C5 C2215 P4 C2817 K8 C3001 K3 E2102 B5 L2812 M8 R2113 R1 R2824 N4 V2205 P3
C1505 F6 C2216 Q5 C2818 L8 C3003 K4 E2103 A5 L2814 L3 R2114 C9 R2825 N8 V2206 P3
C2001 C6 C2217 Q5 C2819 L8 C3004 M5 E2110 U2 L2815 M3 R2115 C9 R2827 N4 V2301 R5
C2002 G3 C2218 Q4 C2820 N6 C3300 B6 E2111 S2 L2816 M2 R2200 P3 R2828 N8 V2400 S4
C2003 C6 C2219 Q5 C2821 L6 C3301 B6 E2120 C6 L2819 K6 R2201 P3 R2829 L2 V2401 S6
C2004 G2 C2220 Q5 C2822 L6 C3500 Q4 E2121 C8 L2820 M2 R2202 Q4 R2830 L3 V2402 Q4
C2005 G2 C2221 Q4 C2823 N5 C3501 Q4 E3461 A5 L2821 L2 R2203 N4 R2831 L2 V2403 Q6
C2006 G2 C2222 Q5 C2824 K6 C3502 Q2 E3462 A5 L2822 L2 R2204 P3 R2834 N6 V2406 Q2
C2007 G2 C2223 Q5 C2825 N4 C3503 Q2 L2823 K2 R2206 N4 R2835 L5 V2421 H5
C2008 G3 C2224 P6 C2826 N4 C6001 E3 F2000 B5 L2824 K2 R2209 P5 R2840 N8 V2800 N8
C2009 G3 C2225 P3 C2827 N5 C6002 D3 F3300 B6 L2825 N2 R2211 N5 R2852 L5 V3300 B6
C2010 G4 C2229 Q4 C2828 N5 C6003 D3 L2826 N2 R2213 O6 R2853 M3 V6051 F4
C2011 H2 C2230 N5 C2829 N5 C6004 E3 G2301 F7 L2827 R5 R2217 P4 R2854 N3 V6053 E2
C2012 G2 C2233 Q3 C2830 N5 C6005 E3 L2828 R5 R2218 P3 R2855 N4
C2013 G3 C2234 O5 C2831 N8 C6006 D3 J2070 S3 L6001 E4 R2219 P4 R2856 N4 X1400 E5
C2014 G3 C2235 P4 C2832 M5 C6007 E3 J2072 S3 L6002 E3 R2220 N3 R2857 N2 X1401 C4
C2015 G3 C2250 N3 C2834 N7 C6008 E3 J2073 S4 L6051 E2 R2221 N3 R2863 N8 X1402 D4
C2016 F3 C2251 N3 C2835 N4 C6011 D3 L6052 F4 R2222 N4 R2864 N5 X2001 B2
C2017 G3 C2300 O9 C2837 K6 C6012 E3 L1400 G4 L6053 D1 R2223 Q4 R2865 N4 X2061 Q9
C2018 G3 C2301 I5 C2839 N6 C6032 E3 L1410 H5 L6057 E2 R2302 R9 R2866 N3 X2400 A2
C2019 C5 C2303 H8 C2841 L3 C6051 F4 L1411 F4 L6058 E2 R2303 H2 R2881 M2 X2700 I3
C2026 F3 C2304 H8 C2842 L3 C6052 F3 L2000 F4 L6059 D1 R2304 S4 R2882 M2 X3300 A7
C2027 H2 C2305 J3 C2845 M3 C6053 F4 L2001 F3 L6090 F3 R2305 S5 R3300 B6 X3460 A5
C2030 G2 C2306 J3 C2847 M2 C6056 E2 L2002 G3 L6091 E2 R2309 P9 R3301 B6 X3500 R3
C2070 Q3 C2307 F8 C2850 N2 C6059 D1 L2003 G4 L7510 O7 R2310 P9 R3305 A6 X4800 I8
C2071 R2 C2400 B2 C2851 N7 C6063 F3 L2005 N2 R2311 G4 R4805 I5 X6001 B1
C2072 R5 C2401 B3 C2852 N5 C6064 F3 L2012 G2 M2100 R7 R2312 G4 R6000 D4 X7400 S7
C2074 Q2 C2402 O1 C2854 N4 C6090 F3 L2071 R6 R2401 B2 R6001 D4 X7402 T8
C2075 S2 C2403 O2 C2855 N8 C6091 E2 L2100 R1 N1400 G4 R2402 B2 R6002 E4 X7403 T7
C2101 R1 C2404 O2 C2856 K6 C6092 F3 L2102 T2 N2000 G2 R2423 Q2 R6055 F3 X7404 T7
C2103 A7 C2405 B3 C2857 L6 C6093 E2 L2103 T1 N2001 G3 R2424 O3 R6056 F3
C2104 B7 C2406 B3 C2858 N6 C6094 H4 L2104 B7 N2201 P5 R2425 O2 R6058 F3 Z2000 G3
C2107 Q2 C2407 B2 C2860 N6 C6095 H4 L2200 Q6 N2400 P2 R2426 O2 R6059 D2 Z2301 J5
C2108 Q1 C2408 B2 C2861 N7 C7509 O7 L2201 O6 N2801 L3 R2427 O2 R7500 O7 Z2400 I4
C2110 R5 C2409 Q1 C2865 M8 C7510 O7 L2202 P4 N2802 M2 R2428 O2 R7504 O7 Z2401 B7
C2111 S5 C2412 H5 C2866 L8 C7515 T7 L2400 P2 N6001 E3 R2429 Q2 R7505 T7 Z2402 A7
C2112 S5 C2490 H9 C2867 K6 C7516 Q7 L2401 Q2 N6002 F2 R2439 R9 R7506 P7 Z3300 B6
C2120 C9 C2491 F9 C2868 L7 C7518 Q7 L2402 P2 N7500 P7 R2440 R9 R7507 O8 Z6000 E3
C2121 C9 C2492 F9 C2869 L8 C7519 P7 L2403 R9 R2441 R4 R7508 O8 Z7500 Q8
C2122 C9 C2493 F9 C2870 N5 C7520 P7 L2404 R9 R2000 C6 R2442 R6 R7509 O8 Z7501 P8
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