
1

1

2

2

3

3

4

4

5

5

6

6

D D

C C

B B

A A

SAMA7D65 Curiosity Pro

GMAC1.SchDoc

Project Title

File:

Designed with

PCB Layout Contact:
SMS

Sheet Title
GMAC1

Project Owner:
SMS

Size C

02-01341
PartNumber: Variant: Standard

24 of 38
13 May 2026SCH #: Date:

Sheet
02-01341 1

PCB #: 04-12402
Rev:
Rev: 1 Altium.com

GMAC1

LED159

V
D

D
12

34

LED060

V
D

D
IO

58

TXD0 38

TXD1 40

TXD2 41

TXD3 42

V
D

D
M

D
IO

49

V
D

D
M

A
C

3
39

MII_TXCLK 36

TX_EN/TX_CTL 33

REFCLK_SEL_0 62

RXD3 25

V
D

D
M

A
C

1
22

RXD1 27RXD0 29

RX_DV/RX_CTL 30

V
D

D
1A

3
68

RX_CLK 32

MDC 48

MDIO 50

MDINT 51

V
D

D
M

A
C

2
28

V
D

D
1A

2
14

CLKOUT54

NRESET 53

REF_FILT67

XTAL264

XTAL163

REF_REXT1

V
D

D
25

A
2

8

P0_D0N12 P0_D0P13

P0_D1N9 P0_D1P10

V
D

D
25

A
1

2

RXD2 26

V
D

D
25

A
3

11

P_
G

N
D

69

V
D

D
1A

1
5

V
D

D
11

17
REFCLK_SEL_1 61

THERMDA 15

THERMDC_VSS 16

CRS 19COL 18

RX_ER 31

GTX_CLK 37

TX_ER 35

V
D

D
M

A
C

4
44

FASTLINK_FAIL 52

RCVRD_CLK55

COMA_MODE 56

RXD7/RX_SOF 20RXD6/RX_SOF_CLK 21RXD5/TX_SOF 23RXD4/TX_SOF_CLK 24

TXD4 43

TXD5 45

TXD6 46

TXD7 47

P0_D3N3 P0_D3P4 P0_D2N6 P0_D2P7

RESERVED_165 RESERVED_066

CLK_SQUELCH_IN 57

U8
VSC8541XMV QFN-68

VDD25A VDD1A

VDDIOMAC

VDDMAC

39RR156
39RR157
39RR158
39RR159

39RR161
39RR162

2kR179

REF_FILT_C

REF_REXT_R REFCLK_SEL_0
REFCLK_SEL_1

RX_ER

COL
CRS

4.7k
R164

4.7k
R165

VDDMAC

4.7kR180
4.7kR182

25MHz Clock
VDD1

MII_TXCLK

i
RGMII_1_RX_R

Impedance Constraint [Min = 45.00    Max = 55.00    ]

25MhzY5

12pF

C73
12pF

C74

RJ-45 ICM

LED0
LED1

DIFF100

DIFF100
DIFF100

DIFF100
DIFF100

DIFF100
DIFF100

DIFF100

TXRXA_N
TXRXB_P

TXRXC_N
TXRXD_P

TXRXD_N

TXRXC_P
TXRXB_N

TXRXA_P

i
ETH-TXRX

Matched Net Lengths [Tolerance = 0.25mm]

RXD6_R
RXD7_R

VDDMAC

12
34

HDR-2.54 Male 2x2
J50

RXD4_R
RXD5_R

VDDMAC

NOTE: PHYAD[3:0] = 0x1 and x=PHYID

GMAC1_RXCK

GMAC1_RX0
GMAC1_RX1
GMAC1_RX2
GMAC1_RX3

GMAC1_RXCTL

GMAC1_TXCK
GMAC1_TXEN

GMAC1_TX0
GMAC1_TX1

GMAC1_TX3
GMAC1_TX2

nRST

GMAC1_MDC
GMAC1_MDIO

GMAC1_INT_OUT

RXD0_R

RXD1_R

VDDMAC

RXD2_R

RXD3_R

VDDMAC
RXD2_R, RXD3_R LINK ADVERTISMENT
0,0 10/100/100 FDX/HDX, autoneg ON*
0,1 10/100 FDX/HDX, autoneg ON
1,0 100BTX, HDX Forced, autoneg OFF
1,1 10BT, HDX Forced. autoneg OFF

LINK ADVERTISING

JP6

VDDMAC

CLOSED - RMII
OPEN-RGMII

1
2

HDR-2.54 Male 1x2

J48

GND

BOOT STRAPPING

RX_CLK_R

RX_ER

COL

CRS

CLK_OUT CLK_OUT enable/disable
0 Disabled*
1 Enabled

COL MASTER/SLAVE MODE
0 Disabled*
1 Enabled

CRS MDI/MDIX MODE
0 Disabled
1 Enabled*

RX_CLK_R DEVICE OPERATION
0 Managed
1 Unmanaged*

RX_ER FORCED 1000BASE-T MODE
0 Disabled*
1 Enabled

MII_TXCLK INTERFACE MODE
0 RGMII/RMII*
1 GMII/MII (Not Used) MII_TXCLK

JP7

VDDMAC

OPEN   - PHY ON
CLOSED - PHY OFF

1
2

HDR-2.54 Male 1x2

J49

GND

COMA_MODE

12
34

HDR-2.54 Male 2x2

J51

8

1
9

6
5

7

J1
J2
J3

J6

0

J4

J5
J7

J8

1nF,2kV4X 75R

0.1uF

0.1uF

0.1uF

0.1uF

RightLeft

4
3

2

NC 10

11121314

Shield

MODULAR RJ45

J47
TXFRMR-SHLD

TXFRMR-SHLD

330R 0603 1%

R170 LED1

LED0
330R 0603 1%

R167

GND GND

GND

GND

GND
GND

GND

GND

GND

GND

0.1uF
16V
0201

C68
0.1uF
16V
0201

C69
0.1uF
16V
0201

C70
0.1uF
16V
0201

C71
0.1uF
16V
0201

C72

VDDMAC

GND

GMAC1_REFCLK

INT

RX2
RX3

REFCLK

RXCTL

TX2
TX3
TXCK
TXEN

RXCK

MDIO
MDC

RX0
RX1

TX0
TX1

WAKE

SCK
MOSI
MISO
CS

TWD
TWCK

GMAC

GMAC1_0

GMAC1_TX0
GMAC1_TX1

GMAC1_TX3
GMAC1_TX2

GMAC1_TXCK
GMAC1_TXEN

GMAC1_RXCK

GMAC1_RX0
GMAC1_RX1
GMAC1_RX2
GMAC1_RX3

GMAC1_RXCTL

i
GMAC1-TX Matched Net Lengths [Tolerance = 0.25mm]

Impedance Constraint [Min = 45.00    Max = 55.00    ]

iGMAC1-RX

Impedance Constraint [Min = 45.00    Max = 55.00    ]

nRST
nRST_OUT

nRST

nRST0_0

nRST
nRST_OUT

GMAC1_MDC
GMAC1_MDIO
GMAC1_INT
GMAC1_REFCLK

RGMII CLOCK DELAY
RXD0_R, RXD1_R RX_CLK & TX_CLK DELAY SETTING
0,0 000 - 0.2 ns
0,1 101 - 1.1 ns
1,0 100 - 2.0 ns*
1,1 110 - 2.6 ns

PHY ADDRESSING

CLK Frequency Selection CLKOUT Frequency
RXD7, RXD6
00 25Mhz
01 50MHz*
10 125MHz
11 Reserved

*CLKOUT must be configured to be 50MHz for RMII 
Mode

CLKOUT FREQUENCY

TP7

TP5

TP6GMAC1_TXCK

0.1uF
16V
0201

C75

10k
0402
1%

R163

10k
0402 1%

DNPR168

10k
0402 1%
R171

10k
0402 1%

R174

10k
0402 1%

DNPR177

10k
0402
1%

R176

10k
0402 1%

DNPR184

10k
0402 1%

DNPR186

10k
0402 1%

R194

10k
0402 1%

DNPR198

10k
0402
1%

R196
10k
0402
1%

R197
10k
0402
1%

R192
10k
0402
1%

R193

1k
0402
1%

R160

1k
0402 1%

R169

1k
0402 1%

DNPR173

1k
0402 1%

DNPR175

1k
0402 1%

R178

1k
0402 1%

R181

1k
0402
1%

R172

1k
0402 1%

R185

1k
0402 1%

R187

1k
0402 1%

DNPR195

1k
0402 1%

R199

1k
0402
1%

R188
1k
0402
1%

R189

1k 0402
1%R190

1k 0402
1%R191

0402
22R 1%

DNP

R183

GND

GMAC1_WAKE

RXD4_R
RXD5_R
RXD6_R
RXD7_R

10k
0402
1%

R335
VDDIOMAC

10k
0402
1%

R336

VBAT

A2 Y 4VCC

5

GND

3

74LVC1G07
U19

A2 Y 4VCC

5

GND

3

74LVC1G07
U20

VDDMAC

VDDMAC

GND

GND

0.1uF
16V
0201

C221
0.1uF
16V
0201

C222

VDDMAC

GND

10k
0402
1%

R337
VDDMAC

GMAC1_INT

GMAC1_WAKE

GMAC1_INT_OUT

GMAC1_INT_OUT

VDD_3V3_B

GND

RX_CLK_R

RXD0_R
RXD1_R
RXD2_R
RXD3_R

CLK_OUT 10k
0402 1%

DNPR32

1k
0402 1%
R34

CLK_OUT

VDDMAC

VDDIOMAC

RXD5, RXD4 PHY ADDRESS

0,0 PHYAD0
0,1 PHYAD1*
1,0 PHYAD2
1,1 PHYAD3

270R@100MHz

FB3
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Place the 39ohm series termination 
resistors and the 10k bootstrap 
resistors as close as possible to the 
output pins on the IC

100Ω ±10% differential trace impedance
Routing top or bottom

50Ω ± 10% single-ended trace impedance

50Ω ± 10% single-ended trace impedance
Length matching is performed in the xRGMII_1_RX_R
 NETCLASS (xSignal) to account for series
 termination resistors. (+/- 0.25mm)

50Ω ± 10% single-ended trace impedance
Length matching is performed in the xRGMII_1_RX_R
 NETCLASS (xSignal) to account for series
 termination resistors. (+/- 0.25mm)
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