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DDR_VREFDDR_VREF DDR_VREFDDR_VREF

DDR_VREF

DDR_1_5V

DDR_1_5VDDR_1_5VDDR_1_5VDDR_1_5V

DDR_1_5V DDR_1_5V

DDR_1_5V

DDR_1_5V
DDR_1_5V

DDR_VREF

DDR_1_5V

GND probe pad

GND probe pads

(*1) - Fixed address net location

(*1)

(*1)

(*1)

(*1)

(*1)

(*1)

(*1)

(*1)

Clock access points
DDR3 2GB (4GB option)

Clock terminators
Place at each DDR pair

Butler Tpoint routing area

Using bit swapping for DATA bus to allow easy pcb routing.

When using data bit swapping the low order bit of each
byte must reside at bit 0 of the byte. The remaining 7 data
bits can be swapped freely. This restriction is for write
leveling calibration.
Example D0 to D0 or D0 to D8, and D1-7 can be swapped.

When swapping byte lanes on 16-bit memories, remember
to move the DQMx, DQSx, and DQSx_B signals for that byte
lane.
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	C543-1
	C544-1
	C545-1
	C546-1
	C547-1
	C549-1
	C778-2
	C779-1
	R318-2
	R319-1
	U1-AC2
	U2-H1
	U2-M8
	U3-H1
	U3-M8
	U4-H1
	U4-M8
	U5-H1
	U5-M8


	DRAM0_ZQ
	Pins
	R193-2
	U3-L8

	NetLabels
	DRAM0_ZQ


	DRAM1_ZQ
	Pins
	R194-2
	U5-L8

	NetLabels
	DRAM1_ZQ


	DRAM2_ZQ
	Pins
	R195-2
	U2-L8

	NetLabels
	DRAM2_ZQ


	DRAM3_ZQ
	Pins
	R196-2
	U4-L8

	NetLabels
	DRAM3_ZQ


	DRAM_CAS_B
	Pins
	T64-1
	T65-1
	T66-1
	U1-AE16
	U2-K3
	U3-K3
	U4-K3
	U5-K3

	NetLabels
	DRAM_CAS_B
	DRAM_CAS_B
	DRAM_CAS_B
	DRAM_CAS_B
	DRAM_CAS_B
	DRAM_CAS_B


	DRAM_CS0_B
	Pins
	T58-1
	T59-1
	T60-1
	U1-Y16
	U2-L2
	U3-L2
	U4-L2
	U5-L2

	NetLabels
	DRAM_CS0_B
	DRAM_CS0_B
	DRAM_CS0_B
	DRAM_CS0_B
	DRAM_CS0_B
	DRAM_CS0_B


	DRAM_CS1_B
	Pins
	T76-1
	T77-1
	T78-1
	U1-AD17
	U2-L1
	U3-L1
	U4-L1
	U5-L1

	NetLabels
	DRAM_CS1_B
	DRAM_CS1_B
	DRAM_CS1_B
	DRAM_CS1_B
	DRAM_CS1_B
	DRAM_CS1_B


	DRAM_DQM0
	Pins
	U1-AC3
	U3-E7

	NetLabels
	DRAM_DQM0
	DRAM_DQM0


	DRAM_DQM1
	Pins
	U1-AC6
	U3-D3

	NetLabels
	DRAM_DQM1
	DRAM_DQM1


	DRAM_DQM2
	Pins
	U1-AB8
	U5-D3

	NetLabels
	DRAM_DQM2
	DRAM_DQM2


	DRAM_DQM3
	Pins
	U1-AE10
	U5-E7

	NetLabels
	DRAM_DQM3
	DRAM_DQM3


	DRAM_DQM4
	Pins
	U1-AB18
	U2-E7

	NetLabels
	DRAM_DQM4
	DRAM_DQM4


	DRAM_DQM5
	Pins
	U1-AC20
	U2-D3

	NetLabels
	DRAM_DQM5
	DRAM_DQM5


	DRAM_DQM6
	Pins
	U1-AD24
	U4-D3

	NetLabels
	DRAM_DQM6
	DRAM_DQM6


	DRAM_DQM7
	Pins
	U1-Y21
	U4-E7

	NetLabels
	DRAM_DQM7
	DRAM_DQM7


	DRAM_RAS_B
	Pins
	T61-1
	T62-1
	T63-1
	U1-AB15
	U2-J3
	U3-J3
	U4-J3
	U5-J3

	NetLabels
	DRAM_RAS_B
	DRAM_RAS_B
	DRAM_RAS_B
	DRAM_RAS_B
	DRAM_RAS_B
	DRAM_RAS_B


	DRAM_RESET_B
	Pins
	R197-1
	U1-Y6
	U2-T2
	U3-T2
	U4-T2
	U5-T2

	NetLabels
	DRAM_RESET_B
	DRAM_RESET_B
	DRAM_RESET_B
	DRAM_RESET_B
	DRAM_RESET_B


	DRAM_SDBA0
	Pins
	T49-1
	T50-1
	T51-1
	U1-AC15
	U2-M2
	U3-M2
	U4-M2
	U5-M2

	NetLabels
	DRAM_SDBA0
	DRAM_SDBA0
	DRAM_SDBA0
	DRAM_SDBA0
	DRAM_SDBA0
	DRAM_SDBA0


	DRAM_SDBA1
	Pins
	T52-1
	T53-1
	T54-1
	U1-Y15
	U2-N8
	U3-N8
	U4-N8
	U5-N8

	NetLabels
	DRAM_SDBA1
	DRAM_SDBA1
	DRAM_SDBA1
	DRAM_SDBA1
	DRAM_SDBA1
	DRAM_SDBA1


	DRAM_SDBA2
	Pins
	T55-1
	T56-1
	T57-1
	U1-AB12
	U2-M3
	U3-M3
	U4-M3
	U5-M3

	NetLabels
	DRAM_SDBA2
	DRAM_SDBA2
	DRAM_SDBA2
	DRAM_SDBA2
	DRAM_SDBA2
	DRAM_SDBA2


	DRAM_SDCKE0
	Pins
	T70-1
	T71-1
	T72-1
	U1-Y11
	U2-K9
	U3-K9
	U4-K9
	U5-K9

	NetLabels
	DRAM_SDCKE0
	DRAM_SDCKE0
	DRAM_SDCKE0
	DRAM_SDCKE0
	DRAM_SDCKE0
	DRAM_SDCKE0


	DRAM_SDCKE1
	Pins
	T79-1
	T80-1
	T81-1
	U1-AA11
	U2-J9
	U3-J9
	U4-J9
	U5-J9

	NetLabels
	DRAM_SDCKE1
	DRAM_SDCKE1
	DRAM_SDCKE1
	DRAM_SDCKE1
	DRAM_SDCKE1
	DRAM_SDCKE1


	DRAM_SDCLK0
	Pins
	R199-1
	U1-AD15
	U2-J7
	U4-J7

	NetLabels
	DRAM_SDCLK0
	DRAM_SDCLK0
	DRAM_SDCLK0
	DRAM_SDCLK0


	DRAM_SDCLK0_B
	Pins
	R199-2
	U1-AE15
	U2-K7
	U4-K7

	NetLabels
	DRAM_SDCLK0_B
	DRAM_SDCLK0_B
	DRAM_SDCLK0_B
	DRAM_SDCLK0_B


	DRAM_SDCLK1
	Pins
	R200-1
	U1-AD14
	U3-J7
	U5-J7

	NetLabels
	DRAM_SDCLK1
	DRAM_SDCLK1
	DRAM_SDCLK1
	DRAM_SDCLK1


	DRAM_SDCLK1_B
	Pins
	R200-2
	U1-AE14
	U3-K7
	U5-K7

	NetLabels
	DRAM_SDCLK1_B
	DRAM_SDCLK1_B
	DRAM_SDCLK1_B
	DRAM_SDCLK1_B


	DRAM_SDODT0
	Pins
	T73-1
	T74-1
	T75-1
	U1-AC16
	U2-K1
	U3-K1
	U4-K1
	U5-K1

	NetLabels
	DRAM_SDODT0
	DRAM_SDODT0
	DRAM_SDODT0
	DRAM_SDODT0
	DRAM_SDODT0
	DRAM_SDODT0


	DRAM_SDODT1
	Pins
	T82-1
	T83-1
	T84-1
	U1-AB17
	U2-J1
	U3-J1
	U4-J1
	U5-J1

	NetLabels
	DRAM_SDODT1
	DRAM_SDODT1
	DRAM_SDODT1
	DRAM_SDODT1
	DRAM_SDODT1
	DRAM_SDODT1


	DRAM_SDQS0
	Pins
	U1-AE3
	U3-F3

	NetLabels
	DRAM_SDQS0
	DRAM_SDQS0


	DRAM_SDQS0_B
	Pins
	U1-AD3
	U3-G3

	NetLabels
	DRAM_SDQS0_B
	DRAM_SDQS0_B


	DRAM_SDQS1
	Pins
	U1-AD6
	U3-C7

	NetLabels
	DRAM_SDQS1
	DRAM_SDQS1


	DRAM_SDQS1_B
	Pins
	U1-AE6
	U3-B7

	NetLabels
	DRAM_SDQS1_B
	DRAM_SDQS1_B


	DRAM_SDQS2
	Pins
	U1-AD8
	U5-C7

	NetLabels
	DRAM_SDQS2
	DRAM_SDQS2


	DRAM_SDQS2_B
	Pins
	U1-AE8
	U5-B7

	NetLabels
	DRAM_SDQS2_B
	DRAM_SDQS2_B


	DRAM_SDQS3
	Pins
	U1-AC10
	U5-F3

	NetLabels
	DRAM_SDQS3
	DRAM_SDQS3


	DRAM_SDQS3_B
	Pins
	U1-AB10
	U5-G3

	NetLabels
	DRAM_SDQS3_B
	DRAM_SDQS3_B


	DRAM_SDQS4
	Pins
	U1-AD18
	U2-F3

	NetLabels
	DRAM_SDQS4
	DRAM_SDQS4


	DRAM_SDQS4_B
	Pins
	U1-AE18
	U2-G3

	NetLabels
	DRAM_SDQS4_B
	DRAM_SDQS4_B


	DRAM_SDQS5
	Pins
	U1-AD20
	U2-C7

	NetLabels
	DRAM_SDQS5
	DRAM_SDQS5


	DRAM_SDQS5_B
	Pins
	U1-AE20
	U2-B7

	NetLabels
	DRAM_SDQS5_B
	DRAM_SDQS5_B


	DRAM_SDQS6
	Pins
	U1-AD23
	U4-C7

	NetLabels
	DRAM_SDQS6
	DRAM_SDQS6


	DRAM_SDQS6_B
	Pins
	U1-AE23
	U4-B7

	NetLabels
	DRAM_SDQS6_B
	DRAM_SDQS6_B


	DRAM_SDQS7
	Pins
	U1-AA25
	U4-F3

	NetLabels
	DRAM_SDQS7
	DRAM_SDQS7


	DRAM_SDQS7_B
	Pins
	U1-AA24
	U4-G3

	NetLabels
	DRAM_SDQS7_B
	DRAM_SDQS7_B


	DRAM_WE_B
	Pins
	T67-1
	T68-1
	T69-1
	U1-AB16
	U2-L3
	U3-L3
	U4-L3
	U5-L3

	NetLabels
	DRAM_WE_B
	DRAM_WE_B
	DRAM_WE_B
	DRAM_WE_B
	DRAM_WE_B
	DRAM_WE_B


	GND
	Pins
	C213-2
	C221-2
	C222-2
	C223-2
	C225-2
	C229-2
	C235-2
	C241-2
	C266-2
	C542-2
	C543-2
	C544-2
	C545-2
	C546-2
	C547-2
	C549-2
	C602-2
	C603-2
	C604-2
	C605-2
	C606-2
	C607-2
	C608-2
	C612-2
	C613-2
	C614-2
	C615-2
	C616-2
	C617-2
	C618-2
	C619-2
	C620-2
	C621-2
	C622-2
	C623-2
	C624-2
	C625-2
	C626-2
	C627-2
	C628-2
	C629-2
	C630-2
	C631-2
	C637-2
	C638-2
	C639-2
	C640-2
	C641-2
	C642-2
	C643-2
	C647-2
	C779-2
	C782-2
	R193-1
	R194-1
	R195-1
	R196-1
	R197-2
	R198-2
	R319-2
	R1131-1
	R1132-1
	R1133-1
	R1134-1
	TP65-1
	TP66-1
	TP67-1
	U2-A9
	U2-B1
	U2-B3
	U2-B9
	U2-D1
	U2-D8
	U2-E1
	U2-E2
	U2-E8
	U2-F9
	U2-G1
	U2-G8
	U2-G9
	U2-J2
	U2-J8
	U2-M1
	U2-M9
	U2-P1
	U2-P9
	U2-T1
	U2-T9
	U3-A9
	U3-B1
	U3-B3
	U3-B9
	U3-D1
	U3-D8
	U3-E1
	U3-E2
	U3-E8
	U3-F9
	U3-G1
	U3-G8
	U3-G9
	U3-J2
	U3-J8
	U3-M1
	U3-M9
	U3-P1
	U3-P9
	U3-T1
	U3-T9
	U4-A9
	U4-B1
	U4-B3
	U4-B9
	U4-D1
	U4-D8
	U4-E1
	U4-E2
	U4-E8
	U4-F9
	U4-G1
	U4-G8
	U4-G9
	U4-J2
	U4-J8
	U4-M1
	U4-M9
	U4-P1
	U4-P9
	U4-T1
	U4-T9
	U5-A9
	U5-B1
	U5-B3
	U5-B9
	U5-D1
	U5-D8
	U5-E1
	U5-E2
	U5-E8
	U5-F9
	U5-G1
	U5-G8
	U5-G9
	U5-J2
	U5-J8
	U5-M1
	U5-M9
	U5-P1
	U5-P9
	U5-T1
	U5-T9


	N00536
	N00537
	N00538
	N00539
	N00540
	N00541
	N00542
	N00543
	N00544
	N00545
	N00546
	NetR198_1
	Pins
	R198-1
	U1-AE17


	NetR1131_2
	Pins
	R1131-2
	U3-L9


	NetR1132_2
	Pins
	R1132-2
	U5-L9


	NetR1133_2
	Pins
	R1133-2
	U2-L9


	NetR1134_2
	Pins
	R1134-2
	U4-L9


	DRAM_A[15..0]
	DRAM_A0
	Pins
	T1-1
	T2-1
	T3-1
	U1-AC14
	U2-N3
	U3-N3
	U4-N3
	U5-N3

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A1
	Pins
	T4-1
	T5-1
	T6-1
	U1-AB14
	U2-P7
	U3-P7
	U4-P7
	U5-P7

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A2
	Pins
	T7-1
	T8-1
	T9-1
	U1-AA14
	U2-P3
	U3-P3
	U4-P3
	U5-P3

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A3
	Pins
	T10-1
	T11-1
	T12-1
	U1-Y14
	U2-N2
	U3-N2
	U4-N2
	U5-N2

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A4
	Pins
	T13-1
	T14-1
	T15-1
	U1-W14
	U2-P8
	U3-P8
	U4-P8
	U5-P8

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A5
	Pins
	T16-1
	T17-1
	T18-1
	U1-AE13
	U2-P2
	U3-P2
	U4-P2
	U5-P2

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A6
	Pins
	T19-1
	T20-1
	T21-1
	U1-AC13
	U2-R8
	U3-R8
	U4-R8
	U5-R8

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A7
	Pins
	T22-1
	T23-1
	T24-1
	U1-Y13
	U2-R2
	U3-R2
	U4-R2
	U5-R2

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A8
	Pins
	T25-1
	T26-1
	T27-1
	U1-AB13
	U2-T8
	U3-T8
	U4-T8
	U5-T8

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A9
	Pins
	T28-1
	T29-1
	T30-1
	U1-AE12
	U2-R3
	U3-R3
	U4-R3
	U5-R3

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A10
	Pins
	T31-1
	T32-1
	T33-1
	U1-AA15
	U2-L7
	U3-L7
	U4-L7
	U5-L7

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A11
	Pins
	T34-1
	T35-1
	T36-1
	U1-AC12
	U2-R7
	U3-R7
	U4-R7
	U5-R7

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A12
	Pins
	T37-1
	T38-1
	T39-1
	U1-AD12
	U2-N7
	U3-N7
	U4-N7
	U5-N7

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A13
	Pins
	T40-1
	T41-1
	T42-1
	U1-AC17
	U2-T3
	U3-T3
	U4-T3
	U5-T3

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A14
	Pins
	T43-1
	T44-1
	T45-1
	U1-AA12
	U2-T7
	U3-T7
	U4-T7
	U5-T7

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A


	DRAM_A15
	Pins
	T46-1
	T47-1
	T48-1
	U1-Y12
	U2-M7
	U3-M7
	U4-M7
	U5-M7

	NetLabels
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A
	DRAM_A



	DRAM_D[63..0]
	DRAM_D0
	Pins
	U1-AD2
	U3-E3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D1
	Pins
	U1-AE2
	U3-F8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D2
	Pins
	U1-AC4
	U3-G2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D3
	Pins
	U1-AA5
	U3-H3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D4
	Pins
	U1-AC1
	U3-F2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D5
	Pins
	U1-AD1
	U3-F7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D6
	Pins
	U1-AB4
	U3-H7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D7
	Pins
	U1-AE4
	U3-H8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D8
	Pins
	U1-AD5
	U3-D7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D9
	Pins
	U1-AE5
	U3-A7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D10
	Pins
	U1-AA6
	U3-C2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D11
	Pins
	U1-AE7
	U3-B8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D12
	Pins
	U1-AB5
	U3-A2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D13
	Pins
	U1-AC5
	U3-A3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D14
	Pins
	U1-AB6
	U3-C3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D15
	Pins
	U1-AC7
	U3-C8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D16
	Pins
	U1-AB7
	U5-D7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D17
	Pins
	U1-AA8
	U5-C8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D18
	Pins
	U1-AB9
	U5-C2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D19
	Pins
	U1-Y9
	U5-A2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D20
	Pins
	U1-Y7
	U5-A7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D21
	Pins
	U1-Y8
	U5-B8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D22
	Pins
	U1-AC8
	U5-C3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D23
	Pins
	U1-AA9
	U5-A3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D24
	Pins
	U1-AE9
	U5-E3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D25
	Pins
	U1-Y10
	U5-F8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D26
	Pins
	U1-AE11
	U5-H3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D27
	Pins
	U1-AB11
	U5-G2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D28
	Pins
	U1-AC9
	U5-F7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D29
	Pins
	U1-AD9
	U5-F2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D30
	Pins
	U1-AD11
	U5-H7

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D31
	Pins
	U1-AC11
	U5-H8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D32
	Pins
	U1-AA17
	U2-E3

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D33
	Pins
	U1-AA18
	U2-G2

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D34
	Pins
	U1-AC18
	U2-H8

	NetLabels
	DRAM_D
	DRAM_D
	DRAM_D


	DRAM_D35
	Pins
	U1-AE19
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	Pins
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	Pins
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	Pins
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	Pins
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