
8. Level 3 Repair

8-1
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9-1. Battery Replacement

→ Whenever the battery should be changed from broken one to new one,
"Battery accumulation usage-amount initialization" should be done like below.

9-1-1. Required items in order to repair battery

 SM-A500F/G/H Mobile Phone
 SM-A500F/G/H Battery
 PC
• JIG BOX (GH81-11888A)
• JIG Cable (GH81-10952A)
• Serial Cable

※ Settings

Connect ANYWAY JIG
with JIG CABLE (Phone to JIG)
and PC to Anyway JIG Using Serial cable
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8-2

9-1-2. Battery replacement procedure.

- To Be Determined soon.
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8-3

9-1. Speaker module Replacement

→ Whenever speaker module should be changed from broken one to new one,
"SPK calibration" should be done like below.

9-1-1. Required items in order to repair speaker module

 SM-A500F/G/H Mobile Phone
 SM-A500F/G/H Speaker module
 PC
 Earphone
• JIG BOX (GH81-11888A)
• JIG Cable (GH81-10952A)
• Serial Cable

※ Settings

Connect ANYWAY JIG
with JIG CABLE (Phone to JIG)
and PC to Anyway JIG Using Serial cable
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8-4

9-1-2. Speaker module replacement procedure.

- To Be Determined soon.
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8-1. Block Diagram
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8-2. PCB Diagrams
8-2-1. Main PCB Top
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8-2-2. Bottom
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8-2-3. Equipments

 Oscilloscope  Digital Multimeter

 Power Supply  + driver, ESD Safe Tweezer

 8960 & Spectrum Analyzer  Soldering iron
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8-3. Flow Chart of Troubleshooting
8-3-1. Power On

Check the HDC5002
(soldering crack, open, etc)

Cell-phone can`t power on.

Change the HDC5002 (Key-CON)

And retry to the power-on operation.

END

No

Yes

Check the U4000 output
voltage

(C4046=1.15V, C4047=1.15V)

If the output voltage is not satisfied with normal

condition, replace U4000.
No

Yes

Check the U4000 output signal
(MSM_PS_HOLD(TP4003)) =

1.8V

If the output voltage is not satisfied with normal.

condition, replace U4000.
No

Yes

Check the Battery Voltage.
Battery > 3.4V?

Connect TA to charge the battery.

check the initial operation

Yes

Abnormal

Yes

Change the OCTA ASSY

Power-on the phone and check

the power-on sound

or motor vibration.

Sound or vibration ok ?

Yes

No
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8-3-2. Initial

Initial Failure

END

Check the AP Reset
PM8916's PON_RESET_N =

1.8V(High)

Yes

Check the U4000

Check the oscillator clock waveforms.
19.2Mhz : OSC4000

Check the OSC4000
Check the output clock waveforms and frequency.

※ Test condition (Oscilloscope setting)
: 20.0us.div (time division)

Abnormal

Yes

Normal

No

Re-download Software

Change UCP3000

Abnormal

Abnormal

Change PBA
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8-3-3. No Service

No service

END

Check the voltage level

U4000 MSM_RESIN_N = HIGH
(1.8V)

Yes

Replace the U4000

Yes

Check OSC4000
Frequency = 19.2MHz Replace the OSC4000

Yes

No

No

Check memu setting

setting → connections → more networks → mobile networks →

network mode → setting is auto mode ?

Check the connection of RF coaxial cable

Replace UCP3000

PHONE : A500HXXXX

PHONE : unknown

Menu → Phone → Keypad →
*#1234# → check Phone version →

PHONE : SM-A500HXXXX or
PHONE : unknown

Yes
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8-3-4. SIM Part

Insert SIM card

Check the status of
SIM6000

Yes

Yes

No

END

Check the SIM Voltage.
C6044>= 1.8?

Replace to SIM6000

Replace the U4000
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No
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8-3-5. Micro SD Socket Part

Insert SD card

Check the status of
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Yes

No
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Check the SIM Voltage.
C6052 >= 2.95?

Replace to SIM6001

Replace the U4000

Yes

No

C6040

ZD6002

1

2

3 4 5 6

R6014
R6019

DATAC7

CD CD
GNDGND

GND2 GND2

VSS6
7 DAT0

DAT18

9 MOUNT

C1 VCC
RSTC2

C3 CLK
GNDC5

C6 VPP

MOUNT16
17 MOUNT

MOUNT18

2 CD_DAT3
3 CMD

VDD4
5 CLK

1 DAT2

MOUNT10
11 MOUNT

MOUNT12
13 MOUNT

MOUNT14
15 MOUNT

SIM6001

VREG_L5_1P8

R6017

VREG_L15_UIM2

C
60

45

R6015 R6018

VREG_L12_SDC

R6016VREG_L11_SDC

R6024 R6023

C6052

C
60

49

C
60

50

SDC3_DATA(3)
SDC3_DATA(2)

SDC3_DATA(1)
SDC3_DATA(0)

SDC3_CMD

TRAY_DETECT

SDC3_CLK

UIM2_CLK
UIM2_RST

UIM2_DATA

VDD_UIM1_P5

600mA

1200mA

1800mA

VDD_RF

QPA

600mA

VDD_CORE

3000mA

VDD_GR3,6,7_CODECHPH

50mA

VDD_RF
1200mA

50mA

600mA

150mA
TS_SNS_LNA

300mA

VDD_GR1,2_WCN_WLAN_A1

VDD_UIM2_P6

VDD_APC

150mA

VDD_P1_DSI_CSI

VCC_NAND

1500mA

VDD_USBPHY3P3

VDD_MEM_PLL1

TOUCHKEY

VDD_SDC3

300mA

600mA
VDD_CAMAF

MSM_1.8V_IO_EMC_VDD1LPDDR3_P7
LCD_TS_CAM_SENSOR_

50mA

50mA

VDD_SDC3

VDD_WCN
600mA

150mA

150mA

2500mA

300mA

VDD_USBPHY_PLL2_A2

100nF

L4002

V
D

D
_G

R
3

V
D

D
_S

3

TP4004

V
D

D
_S

2

C4015

VPH_PWR

C
40

13

C4014
C4012

V
D

D
_S

4

VBATT_CELL

V
D

D
_S

1

TP4003

C4011

L4000

VD
D

_G
R

4

V
D

D
_G

R
5

VD
D

_G
R

6

L4001

VD
D

_G
R

7

C4004

V
D

D
_G

R
2VD

D
_G

R
1

VREG_L5_1P8

G
N

D
_S

3
P3

VSW_S3
P4

V
D

D
_S

3
P5

V
D

D
_S

4
P6

VSW_S4 P7

G
N

D
_S

4
P8

V
D

D
_L

4_
5_

6
P9

G
N

D
_S

4
N

8

V
D

D
_L

4_
5_

6
N

9

VREG_L3 P1

VREG_L5
P10

V
B

A
T

P1
2

USB_INP13

VPRE_BYP
P14

VREG_L1
P2

USB_IN
N13

VREF_BAT_THM
N14

V
D

D
_L

1_
3

N
2

G
N

D
_S

3
N

3

VSW_S3 N4

V
D

D
_S

3
N

5

V
D

D
_S

4
N

6

VSW_S4 N7

V
D

D
_S

4
M

6

VSW_S4
M7

VREG_L6
M8

VREG_L4
M9

V
D

D
_L

2
N

1

G
N

D
_X

O
A

D
C

N
10

GPIO_3_WTR_LDO_ENN11

V
B

A
T

N
12

BAT_THERMM11

V
B

A
T_

S
N

S
M

12

CHG_LED_SINK
M13

VIB_DRV_N
M14

V
D

D
_X

O
_R

FC
LK

M
2

V
D

D
_L

7
M

3

VSW_S3 M4

V
D

D
_S

3
M

5

MIC_BIAS1
L12

G
N

D
_D

R
V

L1
3

RF_CLK2L2

VREG_L7 L3

MPP_1_VDD_PX_BIAS
L4

GPIO_4_EXT_BUCK_EN
L8

VREG_L2 M1

VREG_L4
M10

VREG_RFCLK K3

MPP_2_HR_LED_SNK
K4

G
N

D
K5

VREG_S4 K8

G
N

D
K9

RF_CLK1L1

CBL_PWR_N
L10

V
C

O
IN

L1
1

GPIO_1_UIM_BATT_ALM
J7

VREG_S3
J8

VREG_XO
K1

KPD_PWR_N
K10

MIC2_IN
K11 MIC1_IN
K13

HS_DETK14

XO_THERM
K2

G
N

D
_A

U
D

IO
_R

E
F

J1
2

G
N

D
_C

FI
LT

J1
3

HPH_VNEG
J14

G
N

D
_X

O
J2

G
N

D
_R

F
J3

MPP_3_VREF_DACJ4

MPP_4_WLED_PWMJ5

G
N

D
J6

G
N

D
_X

O
_I

S
O

H
3

OPT_2
H5

GPIO_2_NFC_CLK_REQH6

G
N

D
H

7

G
N

D
H

8

XTAL_19M_IN
J1

MIC3_INJ10

MIC_BIAS2
J11

G
N

D
G

7

G
N

D
G

8

BAT_IDG9

G
N

D
H

10

G
N

D
H

11

G
N

D
H

12

V
D

D
_H

P
H

H
13

XTAL_19M_OUT
H2

HPH_RG12

EARO_M
G13

V
D

D
_E

A
R

_S
P

K
R

G
14

VREG_L14 G2

VREG_L11
G3

G
N

D
G

4

PS_HOLD G5

SLEEP_CLKG6

BB_CLK2
F3

PON_RST_N F5

VREG_S2 F7

PDM_CLK
F8

PDM_RX2
F9

VREG_L15
G1

G
N

D
G

10

HPH_REF
G11

G
N

D
E9

VREG_L8 F1

PDM_RX1
F10

PA_THERMF11

HPH_L
F12

EARO_P
F13

SPKR_DRV_PF14

BB_CLK1F2

SPKR_DRV_M
E13

G
N

D
_S

P
K

R
E1

4

V
D

D
_L

8_
11

_1
4_

15
_1

6
E2

VREG_L16
E3

BB_CLK1_EN
E4

VREG_S1 E5

G
N

D
E7

PDM_SYNCE8

VREG_L10
D4

OPT_1
D5

G
N

D
D

6

G
N

D
D

7

V
D

D
_L

8_
11

_1
4_

15
_1

6
E1

PDM_RX0E10
PDM_TXE11

SPKR_DRV_M
E12

REF_BYP D1

G
N

D
D

10

G
N

D
D

11

V
D

D
_A

U
D

IO
_I

O
D

12

CP_VNEGD13

CP_VNEGD14

G
N

D
_R

E
F

D
2

VREG_L13 D3

AVDD_BYPC2

RESIN_N C3

G
N

D
_S

1
C

4

VSW_S1 C5

V
D

D
_S

1
C

6

V
D

D
_S

2
C

7

VSW_S2
C8

G
N

D
_S

2
C

9

V
D

D
_S

2
B7

VSW_S2
B8

G
N

D
_S

2
B9

VREG_L9
C1

V
D

D
_C

P
C

11

V
D

D
_C

P
C

12

G
N

D
_C

P
C

13

CP_C1_N
C14

VSW_BOOST
B12

G
N

D
_B

O
O

S
T

B1
3

CP_C1_PB14

V
D

D
_L

9_
10

_1
2_

13
_1

7_
18

B2

VREG_L12 B3

G
N

D
_S

1
B4

VSW_S1
B5

V
D

D
_S

1
B6

VSW_S1
A5

V
D

D
_S

1
A6

V
D

D
_S

2
A7

VSW_S2
A8

G
N

D
_S

2
A9

V
D

D
_L

9_
10

_1
2_

13
_1

7_
18

B1

SPMI_DATA
B10

VREG_BOOST B11

SPMI_CLK
A10

VREG_BOOST
A11

VSW_BOOST
A12

V
D

D
_C

D
C

_V
B

A
T

A1
3

G
N

D
_B

O
O

S
T

A1
4

VREF_LPDDR
A2

VREG_L17
A3

G
N

D
_S

1
A4

U4000
M

A
R

K
1

M
A

R
K

2

VREG_L18 A1

L4004

L4003

VREG_S4_2P1

G
N

D
_M

IC

G
N

D
_X

O
G

N
D

_R
F

S1
_P

G
N

D

S2
_P

G
N

D

S3
_P

G
N

D

S4
_P

G
N

D

MSM_PS_HOLD

CBL_PWR_N
PHONE_ON_N

VOLUME_DOWN

G
N

D
_C

P

B
O

O
ST

_G
N

D

OPT2

G
N

D
_C

P

G
N

D
_X

O
AD

C

G
N

D
_R

EF

OPT1

G
N

D
_R

E
F

G
N

D
_S

PK
R

MSM_RESIN_N

PMIC_SPMI_CLK

BO
O

ST
_G

N
D

PMIC_SPMI_DATA



Level 3 Repair

Distribution, transmission, or infringement of any content or data from this document without Samsung’s written authorization is strictly prohibited.

Confidential and proprietary-the contents in this service guide subject to change without prior notice.

8-17

8-3-6. Charging Part

TA / USB Insert

Yes

END

Charging Sequence Start
VUSB_FET_5V_CON(L7000) = 5V

No Reconnect or replace IF SUB PBA

Yes

Check the
VUSB_FET_5V(C7002)=5V

No
Resolder and Replace U7002

Yes

Battery is Charging?
No

Resolder or Replace UCP3000

Yes
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8-3-7. 6Axics Sensor

Sensor does not work

Yes

No
Replace U4000Check C7017,C7018

(SENSOR's Voltage)

Yes

END

Yes

No Replace UCP3000
Check R3010,R3011

(I2C is OK?)

Yes

Replace Sensor IC U7003
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8-3-8. Speaker Part

Check speaker function.

Play MP3 with maximum volume level.

END

Yes

Replace the speaker
module

Yes

Check the statuses
ANT5001 ANT5003

Yes

No
Resolder ANT5001,ANT5003
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8-3-9. Receiver Part

Check receiver function

in voice call receiver mode.

END

Yes

Yes

Check the statuses
ANT5000,ANT5002

Yes

No
Reconnect

Replace the Receiver
module
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8-3-6. BT Part

BT is not working

Check BT function ON
No

Enable BT Function

Yes

END

Yes

Resolder or Replace U2004

Yes

Yes

Check the Voltage on
C2053 = 1.3V

No Check the U2004(crack, open, damaged, etc.)

Yes

Check 48 MHz Clock at
C2083

No
Check the OSC2000(crack, open, etc.)

Yes

Check the Status of
ANT2003, C2085, C2086,

L2011, F2003

No Resolder or replace C227, C217, C224,
L210, F200
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8-3-7. WIFI Part

WiFi is not working

Check WiFi function ON
No

Enable WiFi Function

Yes

Yes

Yes

Check the Status of
WLAN_DATA_CLK

TP_WLAN_CLK

No Check the U2004
(crack, open, damaged, etc.)

END

Yes

Resolder or Replace U2004

Yes

No Check the U2004(crack, open, damaged, etc.)

Yes

Check 48 MHz Clock at
C2083

No
Check the OSC2000(crack, open, etc.)

Yes

Check the Status of
ANT2003, C2085, C2086,

L2011, F2003

No Resolder or replace C227, C217, C224,
L210, F200

Check the Voltage on
C2053 = 1.3V
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8-3-8. GPS Part

GPS is not working

Check GPS function ON
No

Enable GPS Function

Yes

END

Check the Cable connector
RFS2000 and cable

No Check the RFS2000 (crack, open, damaged,
etc.)

Yes

Check 19.2MHz Clock at
C2028

No
Check the U2001(crack, open, etc.)

Yes

Check the Voltage of
GPS_LNA_EN (at C2024),

No
Resolder or change the U2000

Yes

Check the Status of
C2026, C2027, L2003

No
Resolder or Replace C2026, C2027, L2003

Yes

Yes

Resolder or Replace
Transceiver U2001

Yes
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8-3-12. LCD

LCD is still off after PWR ON

Yes

No
Reconnect the HDC6000Check the connection of

HDC6000

END

No

Resolder or Replace the U4000

Yes

Check
VLCD_VDD3_LCD?(C6003),

Yes

Replace LCD
Module

Yes

Check ELVDD_4.6V,ELVSS-4.4V?
(C6019,C6020) Resolder or Replace the U6005

No

Yes
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8-3-13. 13M CAM

Yes

Check the Camera
connector on Main PBA Reconnect the HDC6002No

Check the voltage
C6006 = 2.8V,
C6007 = 1.8V
C6031 = 1.2V

Resolder or Replace

U6002,U4000,U6003,U7004
No

Yes

Resolder or Replace UCP3000Check R6001 is 29.02MHz

Yes

END

Replace the camera module

"Camera" function does not work

No

Yes

Abnormal
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8-3-14. VT CAM

Yes

Check the Camera
connector on Main PBA Reconnect the HDC6001

No

Check the voltage
C6012 = 1.2V?
C6013 = 1.8V?
C6014 = 2.8V?

No

Yes

END

Replace the camera module

"Camera" function does not work

No

Yes

Resolder or Replace U6004,U4000,U7004

Check R6003 is 29.02MHz Resolder or Replace UCP3000

Yes

Abnormal
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8-3-15. TSP

Touch Screen does not work

Yes

No
Reconnect the HDC6000Check TSP Connector on

Main PBA

Yes

END

Yes

No
Reconnect TSP ConnectorCheck the TSP connector on

LCD Module

Yes

Replace LCD Module

Yes

Check the int signal(R6000)

Yes

Resolder UCP3000
No

NoCheck the
VDD_TSP_A3.3V(C6016) Resolder or Replace : U6006
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8-3-16. Ear Jack

Ear Jack does not work

Yes

No
Reassemple HDC5001Check IF Sub-PBA Connector

on Main PBA(HDC5001)

Yes

END

Yes

NoReplace IF Sub-PBA
Change the board
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8-3-17. Motor

Motor does not work

Yes

No
Resolder or Replace : ANT6000, ANT6001Check the Clip on Main PBA.

ANT6000 and ANT6001

Yes

END

Yes

Replace Motor

Yes

Check the P/N signal
(L6007, L6008)

Yes

Resolder L6007 or L6008
No

NoCheck the
VDD_MOT_3.0V(C6039) Resolder or Replace : U6007
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-18. GSM850 / WCDMA B5 RX

NORMAL CONDITION
catch the channel?

Check
L1021, L1022, L1023, L1026

soldering condition for any
damage (crack, open, etc)

Check U2001
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1021, L1022, L1023, L1026

Resolder or change
U2001

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-19. GSM900 / WCDMA B8 RX

NORMAL CONDITION
catch the channel?

Check
L1027, L1028, L1029, L1032

soldering condition for any
damage (crack, open, etc)

Check U2001
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1027, L1028, L1029, L1032

Resolder or change
U2001

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-20. GSM1800 / GSM1900 RX

NORMAL CONDITION
catch the channel?

Check
L1035, L1036, L1037, L1038

soldering condition for any
damage (crack, open, etc)

Check U2001
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1035, L1036, L1037, L1038

Resolder or change
U2001

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-21. WCDMA B1 RX

NORMAL CONDITION
catch the channel?

Check C1024, C1061,
C1063,L1042,L1043,L1044,

L1046 soldering condition for
any damage

(crack, open, etc)

Check U2001
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
C1024, C1061, C1063,L1042,

L1043,L1044, L1046

Resolder or change
U2001

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-22. WCDMA B2 RX

NORMAL CONDITION
catch the channel?

Check
L1016, L1017, L1018, L1020

soldering condition for any
damage (crack, open, etc)

Check U2001
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1016, L1017, L1018, L1020

Resolder or change
U2001

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-25. GSM850 / GSM900 TX

NORMAL CONDITION
catch the channel?

Check
L1000,L1003, C1009,C1001
soldering condition for any
damage (crack, open, etc)

Check PA1000
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1000,L1003, C1009,C1001

Resolder or change
PA1000

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO

NO

Check U2001
for any damage
(crack, open, etc)

Resolder or change
U2001

YES
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-26. GSM1800 / GSM1900 TX

NORMAL CONDITION
catch the channel?

Check
L1004,C1015,C1016,C1007
soldering condition for any
damage (crack, open, etc)

Check PA1000
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1004,C1015,C1016,C1007

Resolder or change
PA1000

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO

NO

Check U2001
for any damage
(crack, open, etc)

Resolder or change
U2001

YES
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-27. WCDMA B1 TX

NORMAL CONDITION
catch the channel?

Check
L1031, C1049

soldering condition for any
damage (crack, open, etc)

Check PA1000
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1031, C1049

Resolder or change
PA1000

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO

NO

Check U2001
for any damage
(crack, open, etc)

Resolder or change
U2001

YES
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-28. WCDMA B2 TX

NORMAL CONDITION
catch the channel?

Check
L1025, C1049

soldering condition for any
damage (crack, open, etc)

Check PA1000
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
L1025, C1049

Resolder or change
PA1000

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO

NO

Check U2001
for any damage
(crack, open, etc)

Resolder or change
U2001

YES
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-29. WCDMA B5 TX

NORMAL CONDITION
catch the channel?

Check
C1020, C1030

soldering condition for any
damage (crack, open, etc)

Check PA1000
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
C1020, C1030

Resolder or change
PA1000

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO

NO

Check U2001
for any damage
(crack, open, etc)

Resolder or change
U2001

YES
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Check RFS1001,F1000,
F1002 for any damage

(crack, open, etc)

8-3-30. WCDMA B8 TX

NORMAL CONDITION
catch the channel?

Check
C1027, C1034, C1030

soldering condition for any
damage (crack, open, etc)

Check PA1000
for any damage
(crack, open, etc)

Resolder or change
RFS1001, F1000, F1002

CHECK soldered components
C1027, C1034, C1030

Resolder or change
PA1000

NO

YES

YES

YES

NO

Change the board

END

NO

NO

NO

NO

Check U2001
for any damage
(crack, open, etc)

Resolder or change
U2001

YES
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-NC Point(Top View)
●: NC

　 1 2 3 4 5 6 7 8 9 10 11 12 13 14

A 　 　 　 　 　 　 　 　

B 　 　 　 　 　 　 　 　

C ● 　 　 　 　 　 　 ●

D ● 　 　 　 　 ● ● ● ● ● ●

E ● ● ● ● ● ● ● ● ● ● ● ● ● ●

F ● 　 　 　 　 ● ● 　 　 ●

G ● 　 　 　 　 ● ● 　 　 ●

H ● 　 　 　 　 ● ● 　 　 ●

I ● 　 　 　 　 ● ● 　 　 ●

J ● 　 　 　 　 ● ● 　 　 ●

K ● 　 　 　 　 ● ● 　 　 ●

L ● 　 　 　 　 ● ● 　 　 ●

M ● 　 　 　 　 ● ● 　 　 ●

N ● 　 　 　 　 ● ● 　 　 ●

P ● 　 　 　 　 ● ● 　 　 ●

R ● 　 　 　 　 ● ● 　 　 ●

T ● 　 　 　 　 ● ● 　 　 ●

U ● 　 　 　 　 ● ● 　 　 ●

V ● 　 　 　 　 ● ● 　 　 ●

W ● 　 　 　 　 ● ● 　 　 ●

Y ● 　 　 　 　 ● ● 　 　 ●

AA 　 　 　 　 　 ● ● 　 　 　

AB 　 　 　 　 　 ● ● 　 　 　
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　 1 2 3 4 5 6 7 8 9 10 11 12 13 14

A 　 　 　 　 　 　 　 　

B 　 　 　 　 　 　 　 　

C 　 　 　 　 　 ● 　 　 　

D 　 　 　 　 　 ● ● 　 　 　

E 　 　 　 　 　 ● 　 　 　

F 　 　 　 ● 　 ● 　 　 　

G 　 　 　 　 　 　 　 　

H ● 　 　 ● 　 ● 　 　 ●

J 　 　 　 　 　 ● 　 　 　

K 　 　 　 　 　 ● ● ● 　 　

L 　 　 　 　 ● ● ● ● 　 　 　

M 　 　 　 　 　 　 　 ●

N 　 　 　 　 　 　 　 　

P 　 　 　 　 　 ● 　 　 　
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