REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

[, Bperied it At Deignr 2008157 on 211118 ot 131042

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/- 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1,194mm
® TITLE: PART NUMBER: ATSAMASD27-WLSOM1
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICROCHIP .
. - ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |Rc WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | ATsAMABD27-WLSOMI PcbDoc | BEBREIEM2) ‘ B |omi————

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

200 Bprind it Alam g 2008157 on 21119 ot 131042

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/- 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1,194mm
® TITLE: PART NUMBER: ATSAMASD27-WLSOM1
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICROCHIP 2
. - ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |Rc WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | aTsAMASD27-WLSOM! PcbDoc 2 ‘ [ s —

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/— 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1194mm
® TITLE: PART NUMBER: ATSAMASDZ7-WLSOMI
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICROCHIP >
. n ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |RC WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | aTsAMASD27-WLSOM! PcbDoc 2] ‘ [ s —

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

L= S Bporind it Alam g 2008157 on 211119 ot 131043

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/— 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1194mm
® TITLE: PART NUMBER: ATSAMASDZ7-WLSOMI
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICROCHIP e
. n ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |RC WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | aTsAMASD27-WLSOM! PcbDoc 2] ‘ [ s —

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

L5 PR Bpersd it Alm g 2008157 on 21119 ot 131043

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/— 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1194mm
® TITLE: PART NUMBER: ATSAMASDZ7-WLSOMI
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICROCHIP o
. n ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |RC WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | aTsAMASD27-WLSOM! PcbDoc P ‘ [ s —

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

15— Bor Bt it Al Deignr 2008157 on 211119 ot 131043

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/— 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1194mm
® TITLE: PART NUMBER: ATSAMASDZ7-WLSOMI
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICROCHIP o
. n ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |RC WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | aTsAMASD27-WLSOM! PcbDoc a ‘ [ s —

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

Top Skt Bperiod it Al Deignr 2008157 on 21118 ot 131043

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/- 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1,194mm
® TITLE: PART NUMBER: ATSAMASD27-WLSOM1
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICRDCHIP MS Top Sclder Mask
. - ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |Rc WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | ATsaMABD27-WLSOM1 PcbDoc | BEBRRIZ) ‘ B |omi————

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

St Skl e it Al Deignr 2008157 on 21118 of 131043

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/— 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/- 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1,194mm
® TITLE: PART NUMBER: ATSAMASD27-WLSOM1
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICRDCHIP MS Bottom Solder Mask
. - ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |Rc WLSOM1 211119
2355 W. Chandler Bivd. s renmE TAYER NAWE: REV: e —————
Chandler, AZ 85224 | aTsamasp27-wLsom1 PesDoc | BSBEEI4HR)er ‘ [ s —

1 2 3 4 ‘ 5 6




REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

Top Pes B it Al Deignr 2008157 on 21118 ot 131043

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/- 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1,194mm
® TITLE: PART NUMBER: ATSAMASD27-WLSOM1
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICRDCHIP MS Top Sclder Paste
. - ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |Rc WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
Chandler, AZ 85224 | ATsaMABD27-WLSOMI PcbDoc | BEBRRISYE2) ‘ B |omi————
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REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENIG

mm

mm

mm

Sutom Foss B it Al Deignr 2008157 on 21118 ot 131043

. [] MMERSION SILVER
. [ mmersion TN
D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
n INDICATED. 1um GOLD OVER 5-10 um NICKEL
[ ]
" SOLDERMASK  [IPC—SM—840 Class T |
= SOLDERMASK COLOR  [GREEN HIGH GLOSS |
SLKSCREEN COLOR [WHITE |
ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVDED.
USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |
ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.
ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.
THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedanice; Tolerance; Layen, Reference; Width (um); Gaop (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/— 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L3 — Signal Copper 0,035mm G2
SE; 500hm; +/- 10%; L6; LS; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1,194mm
® TME: PART NUMBER: ATSAMASDZ7-WLSOMI
SAMASD2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FLE:
MICRDCHlp MS Bottom Solder Paste
. - ENGNEER: BOARD NUMBER: DATE
Microchip Technology Inc. |Rc WLSOM1 211119
2355 W. Chandler Blvd. 3 3 o
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REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

mm

mm

mm

Top Ovy B it Al Deignr 2008157 on 21118 of 131043

4 . . T SAMASD7 REVB _ Y2
B _ WLSOM1

Pl 1 FINISH: ENG
wo W [] MMERSION SILVER
2@3 v [] MMERSON TN
t
: g " 0 SMOBC WITH SELECTIVE GOLD PLATNG ON LANDS
= INDICATED. Tum GOLD OVER 5-10 um NICKEL
U4
R— SOLDERMASK  [IPC—SM—840 Class T |
. A Y3
Loorat SOLDERMASK COLOR  [GREEN HIGH GLOSS |
SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/- 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/— 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO
Total board thickness: 1,194mm
® TITLE: PART NUMBER: ATSAMASD27-WLSOM1
SAMA5D2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICRDCHlp MS Top SikScreen
. - ENGNEER: BOARD NUMBER: DATE:
Microchip Technology Inc. |Rc WLSOM1 211119
2355 W. Chandler Bivd.  [5es e wawe: TAYER NANE: REV: _ [tomm —————
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1 2 3 4 ‘ 5 6




Sutom Ovmy B it Al Deignr 2008157 on 21118 of 131043

REV ECO

Comments

Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:

STANDARD:

MATERIAL:

PC—A-600
FR—4 or Equivalent
MULTILAYER
TH VA

PC-6012

[] pc—6013

[ 76 130-140 [X] TG 180

[6] taers
[] unD via

Cu WEIGHT EXTERNAL LAYERS
Cu WEIGHT INTERNAL LAYERS

CONTROLLED MPEDANCE
[] BurED wiA

FINISHED

FINISHED

FINSHED OVERALL THICKNESS
PCB OUTLINE WIDTH

PCB OUTLINE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

SOLDERMASK |\PC75M784O Class T

SOLDERMASK COLOR |GREEN HIGH GLOSS

SILKSCREEN COLOR |WHHE

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS:

TYPE; Impedanice; Tolerance; Layer; Reference; Width (um); Gaop (um);
DIFF; 900hm; +/— 10%; L1; L2; 125; 200;
DIFF; 1000hm; +/— 10%; L1; L2; 100; 200;

SE; 500hm; +/- 10%; L1; L2; 125;

SE; 500hm; +/— 10%; L3; L2; 125;

SE; 500hm; +/— 10%; L4; L5; 125;

SE; 500hm; +/- 10%; L6; L5; 125;

Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
Top Solder Solder Resist 0,025mm | 4 GTS

1 L1 — Top Copper 0,035mm GTL
Dielectric 1 1 x 3313 0,090mm | 4,2

2 L2 — GND Capper 0,035mm Gl
Dielectric 2 FR—4 0,127mm | 42

3 L3 — Signal Copper 0,035mm G2
Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2

4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42

5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2

6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Bottomn Overlay GBO

Total board thickness: 1194mm

® TIME:

SAMA5D2 Wireless SOM

PART NUMBER: ATSAMASDZ7-WLSOMI

ASSEMBLY VARANT. INo Variations]

MICROCHIP

Microchip Technology Inc.
2355 W. Chandler Blvd.
Chandler, AZ 85224

PCB DESIGNER:

GERBER FILE:

MS Bottom SikScreen

ENGINEER: BOARD NUMBER: DATE:

RC WLSOM1 ‘ 21.11.19

PCB FILE NAME: [1omm F————Fo

ATSAMASD27-WLSOMI PcbDoc | BEBEEA P& ay

TAYER NAME: ‘ REV:

somib———+—
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REV ECO Comments Date

THIS PCB TO BE MANUFACTURED TO MEET ALL ACCEPTANCE LEVELS FROM CLASS 2:
STANDARD: PC—A—-600 Pc—6012  [_]PC—6013
MATERIAL: FR-4 or Equivdent |_] TG 130-140 [X] TG 180
MULTLAYER  [6] LAYERS CONTROLLED MPEDANCE
TH VIA [Jeuno via []BURED viA
Cu WEIGHT EXTERNAL LAYERS FINISHED
Cu WEIGHT INTERNAL LAYERS FINISHED
FINISHED OVERALL THICKNESS
PCB OUTLNE WDTH
PCB OUTLNE HEIGHT
COPPER THEVING ALLOWED

FINISH: ENG
[] MMERSION SILVER
[ mmersion TN

D SMOBC WITH SELECTIVE GOLD PLATING ON LANDS
INDICATED. 1um GOLD OVER 5-10 um NICKEL

mm

mm

mm

SOLDERMASK  [IPC—SM—840 Class T |

SOLDERMASK COLOR |GREEN HIGH GLOSS |

SLKSCREEN COLOR [WHITE |

ALL HOLES TO BE LOCATED BY THE COORDINATES FROM THE NC DRIL DATA PROVIDED.

USE ARTWORK SET NO. [ATSAMASD27—WLSOM1 PCBREV[B____ |

ALL UL LOGO, MANUFACTURER’S ID, AND DATE CODES SHALL BE PLACED
ON THE BOTTOM SIDE UNLESS OTHERWISE INDICATED.

ANY ALTERNATIVES TO THE ABOVE SPECFICATIONS MUST FIRST BE APPROVED.

THIS BOARD CONTANS CONTROLLED IMPEDANCE TRACKS, TRACK AND GAP SIZES ARE AS FOLLOWS: Layer | Name Material Thickness | Constant | Gerber
Top Overlay GTO
TYPE; Impedance; Tolerance; Layer; Reference; Width (um); Gap (um); Top Solder Solder Resist 0,025mm | 4 GTS
DFF; 900hm; /- 10%; L1 L2 125; 200; ! 1 — Top Copper 0,035mm en
DIFF; 1000hm; +/- 10%; L1; L2; 100; 200; Dielectric 1 1 x 3313 0,090mm | 4,2
SE; 50chm; +/~10% L 12 125; 2 L2 - GND Copper 0.055mm a
SE; 500hm; +/— 10%; L3; L2; 125; Dielectric 2 FR—4 0,127mm | 4,2
SE; 50chm; +/- 10%; L4; Ls; 125; 3 L\? — Sl'\gno\ Copper 0,035mm G2
SE; 500hm; +/- 10%; L6; L5; 125; Dielectric 3 2 x 7628 + 2 x 1080 | 0,500mm | 4,2
4 L4 — Signal Copper 0,035mm G3
Dielectric 4 FR—4 0,127mm | 42
5 L5 — PWR Copper 0,035mm G4
Dielectric 5 1 x 3313 0,090mm | 4,2
6 L6 — Bottom Capper 0,035mm GBL
Bottorn Solder | Solder Resist 0,025mm | 4 GBS
Symbol [Hit Count [Finished Hole Size [Hole Tolerance |Plated [Hole Type Bottorn Overlay GBO
Total board thickness: 1,194mm
X 188 0,40mm PTH Round
i 713 0,20mm PTH Round
301 Total
® TITLE: PART NUMBER: ATSAMASD27-WLSOM1
SAMASD2 Wireless SOM
ASSEMBLY VARIANT: No Variations]
PCB DESGNER: GERBER FILE:
MICRDCHlp MS Dril Drawing
. - ENGNEER: BOARD NUMBER: DOCUMENT NUMBER: DATE:
Méﬂ}fg;h‘ﬁ Tcehchﬂ(j‘ogé‘ ‘Tf- RC WLSOM1 WLSOM1 | 21119
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Chandler, AZ 85224 | ATsaMABD27-WLSOMI PcbDoc | BSBRBIZM2) ‘ B |omi————
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