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Design Details

3.5"x4"Board Form Factor:

56 Pin QFNChip:

4

Power and Misc.

Board: Assembly Number 6591
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Input Power 

Power

Reset

LAN8820 Bypass and Filtering

LED's and Configuration

Mounting HolesJTAG

R5 0R5 0 C3
10uF
6.3V
20%
0603

C3
10uF
6.3V
20%
0603

1
2

S4S4

R211
10.0K
1/10W
1%
DNP

R211
10.0K
1/10W
1%
DNP

1
2

MTG2

Num3 Plated Hole w_GND

MTG2

Num3 Plated Hole w_GND

NC1

C10
0.1uF
16V
10%

C10
0.1uF
16V
10%

1
2

MTG5

Num3 Plated Hole w_GND

MTG5

Num3 Plated Hole w_GND

NC1

C32
1.0uF
16V
10%

C32
1.0uF
16V
10%

1
2

C13
0.1uF
16V
10%

C13
0.1uF
16V
10%

1
2

MTG1

Num3 Plated Hole w_GND

MTG1

Num3 Plated Hole w_GND

NC1

C1
4.7uF
16V
10%
0805

C1
4.7uF
16V
10%
0805

1
2

R37
332
1/10W
1%

R37
332
1/10W
1%

1
2

C26
0.1uF
16V
10%

C26
0.1uF
16V
10%

1
2

C16
0.1uF
16V
10%

C16
0.1uF
16V
10%

1
2

LED4
Green LED
LED_0805

LED4
Green LED
LED_0805

2
1

C76
10uF
6.3V
20%
0603

C76
10uF
6.3V
20%
0603

1
2

JP12
1x2
JP12
1x2

2
1

C81
0.1uF
16V
10%

C81
0.1uF
16V
10%

1
2

JP14
1x2
JP14
1x2

2
1

R21 10.0KR21 10.0K1 2

S1

SP
D

T_
TI

N
Y_

TO
G

S1

SP
D

T_
TI

N
Y_

TO
G 1

2
3

L2 2.2uHL2 2.2uH
1 2

R215
10.0K
1/10W
1%

DNP
R215
10.0K
1/10W
1%

DNP1
2

R24
100K
1/10W
1%

R24
100K
1/10W
1%

1
2

FB3

0.5amp 

FB3

0.5amp 
1 2

Q1

IRF7424PBF

Q1

IRF7424PBF
G

4

S1 D 5S2 D 6D 7D 8
S3

+

-

C29
22uF

16V
10%

+

-

C29
22uF

16V
10%

1
2

R9
402
1/10W
1%

R9
402
1/10W
1%

1
2

VR1
TPS62410
SON10_EPVR1
TPS62410
SON10_EP

SW1 6

MODE2

FB1 4

EN17

VIN3

GND_EPAD 11

EN29

DEF1 5

SW2 10

ADJ2 1

GND 8

R6

348K
1/16W
1%

R6

348K
1/16W
1%

1 2

MTG3

Num3 Plated Hole w_GND

MTG3

Num3 Plated Hole w_GND

NC1

S2 TDA08H0SB1RS2 TDA08H0SB1R

1
2
3
4
5
6
7
8

14
13
12
11
10
9

15
16

C11
0.1uF
16V
10%

C11
0.1uF
16V
10%

1
2

R2 0R2 0

C8
0.1uF
16V
10%

C8
0.1uF
16V
10%

1
2

Pin 5 is TABVR3

LP38693MP-3.3/NOPB

SOT223_5
500mA

Pin 5 is TABVR3

LP38693MP-3.3/NOPB

SOT223_5
500mA

VIN4
VOUT 3

NC2 VEN1
G

N
D

5 C22
0.1uF
16V
10%

C22
0.1uF
16V
10%

1
2

R36
332
1/10W
1%

R36
332
1/10W
1%

1
2

C77
0.1uF
16V
10%

C77
0.1uF
16V
10%

1
2

C31
0.1uF
16V
10%

C31
0.1uF
16V
10%

1
2

LED3
Green LED
LED_0805

LED3
Green LED
LED_0805

2
1

MTG6

Num3 Plated Hole w_GND

MTG6

Num3 Plated Hole w_GND

NC1

R7
360K
1/16W
1%

R7
360K
1/16W
1%

1
2

J2

1x6

J2

1x6

1
2
3
4
5
6

C24
0.1uF
16V
10%

C24
0.1uF
16V
10%

1
2

C17
0.1uF
16V
10%

C17
0.1uF
16V
10%

1
2

JP13
1x2
JP13
1x2

2
1

C14
10uF
6.3V
20%
0603

C14
10uF
6.3V
20%
0603

1
2

R30

10.0K

R30

10.0K

1 2

R212
10.0K

1/10W
1%

R212
10.0K

1/10W
1%

1
2

L1 2.2uHL1 2.2uH
1 2

R4
360K
1/16W
1%

R4
360K
1/16W
1%

1
2

P1

POWER SUPPLY

P1

POWER SUPPLY

+V 1

GND 2

GND INT3

J13 1x2J13 1x2

21

S3 TDA08H0SB1RS3 TDA08H0SB1R

1
2
3
4
5
6
7
8

14
13
12
11
10
9

15
16

LED1
Green LED
LED_0805

LED1
Green LED
LED_0805

2
1

C23
0.1uF
16V
10%

C23
0.1uF
16V
10%

1
2

MTG4

Num3 Plated Hole w_GND

MTG4

Num3 Plated Hole w_GND

NC1

C27
0.1uF
16V
10%

C27
0.1uF
16V
10%

1
2

C79
1.0uF
16V
10%

C79
1.0uF
16V
10%

1
2

R18 10.0KR18 10.0K1 2

R228

0

R228

0

R41
10.0K
1/10W
1%

R41
10.0K
1/10W
1%

1
2

U7

TPS3126
SOT23-5
Threshold = 1.71V
Delay = 180ms

U7

TPS3126
SOT23-5
Threshold = 1.71V
Delay = 180ms

RESET# 1

G
N

D
2

RESET 3

MR#4 V
D

D
5

C9
0.1uF
16V
10%

C9
0.1uF
16V
10%

1
2

JP11
1x2
JP11
1x2

2
1

R229 0

DNP

R229 0

DNP

F1
3A
FUSE_SMF

F1
3A
FUSE_SMF

LED2
Green LED
LED_0805

LED2
Green LED
LED_0805

2
1

C12
0.1uF
16V
10%

C12
0.1uF
16V
10%

1
2

FB2

0.5amp 

FB2

0.5amp 
12

C80
0.01uF
50V
10%
DNP

C80
0.01uF
50V
10%
DNP

1
2

C25
0.1uF
16V
10%

C25
0.1uF
16V
10%

1
2

C2
10uF
6.3V
20%
0603

C2
10uF
6.3V
20%
0603

1
2

R3 0R3 0

C30
0.1uF
25V
10%

C30
0.1uF
25V
10%

1
2

C21
0.1uF
16V
10%

C21
0.1uF
16V
10%

1
2

R213
10.0K

1/10W
1%

R213
10.0K

1/10W
1%

1
2

J14 1x2J14 1x2

21

R35
332
1/10W
1%

R35
332
1/10W
1%

1
2

C18
0.1uF
16V
10%

C18
0.1uF
16V
10%

1
2

R8

115K
1/16W
1%

R8

115K
1/16W
1%

1 2

R17 10.0KR17 10.0K1 2

C15
0.1uF
16V
10%

C15
0.1uF
16V
10%

1
2

C5
22pF
50V
5%

C5
22pF
50V
5%

1
2

R214
100

1/10W
1%

R214
100

1/10W
1%

1 2

C78
10uF
6.3V
20%
0603

C78
10uF
6.3V
20%
0603

1
2

R19 10.0KR19 10.0K1 2
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nRESET
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CONFIG2
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1000_LED/RGMII_ID_MODE 2
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Place R56 as close as possible 
to Y1 to minimize stub.

U5 is unpopulated.
Populate ECS-3525-250-B-TR for 25MHz 2.5V
Populate ECS-3525-1250-B-TR for 125MHz 2.5V *
Populate ASFL1-25.000MHZ-EK-T for 25MHz 3.3V
Populate ASFL1-125.000MHZ-EC-T for 125 MHz 3.3V

*DNPed part on BOM

REFCLK_SEL

Pulled up Pulled down
default

MACCLK_SEL

HPD_MODE

XI = 125MHz XI = 25MHz

MACCLK= 25MHz MACCLK= 125MHz

PLL not shutoff
during HPD

PLL shutoff
during HPD

STRAP

RGMII_ID_MODE RGMII internal
dekay disabled.

RGMII internal
dekay enabled.

LAN8820 and Clocking

Straps

R55
8.06K
1/10W
1%

R55
8.06K
1/10W
1%

1
2

R43
1.00K
1/10W
1%
DNP

R43
1.00K
1/10W
1%
DNP

1
2

U3

125MHZ
DNP

U3

125MHZ
DNP

VCC4

GND 2

OE 1

OUT3

J10

MMCX

J10

MMCX

1
2

3

4 5

C35
0.1uF

16V
10%

C35
0.1uF

16V
10%

1
2

R25
1.00K
1/10W
1%

R25
1.00K
1/10W
1%

1
2

R49
4.75K
1/10W
1%
DNP

R49
4.75K
1/10W
1%
DNP

1
2

JP15

1x3

JP15

1x3

1

3
2

R39
1.00K
1/10W
1%

R39
1.00K
1/10W
1%

1
2

Y1
25MHz
Y1
25MHz

12

3

R40
1.00K
1/10W
1%

R40
1.00K
1/10W
1%

1
2

R50
4.75K
1/10W
1%

R50
4.75K
1/10W
1%

1
2

R54
10.0K
1/10W
1%

R54
10.0K
1/10W
1%

1
2

C33
30pF

50V
5%

C33
30pF

50V
5%

1
2

R23
1.00K
1/10W
1%

R23
1.00K
1/10W
1%

1
2

R51 1.00M

DNP

R51 1.00M

DNP
1 2

TP6TP6 1

R57
10.0K

1/10W
1%

R57
10.0K

1/10W
1%

1
2

R52
10.0K
1/10W
1%

R52
10.0K
1/10W
1%

1
2

C34
30pF
50V
5%

C34
30pF
50V
5%

1
2

R42
1.00K
1/10W
1%

R42
1.00K
1/10W
1%

1
2

R20
1.00K
1/10W
1%
DNP

R20
1.00K
1/10W
1%
DNP

1
2

R22
1.00K
1/10W
1%
DNP

R22
1.00K
1/10W
1%
DNP

1
2

R232

0

R232

0

U8
LAN8820 RGMII
U8
LAN8820 RGMII

TXD027
TXD126
TXD225
TXD322

TXCTRL28

TXC29

RXD09
RXD110
RXD211
RXD312

RXC18

MDC40
MDIO41
IRQ17

XI5
XO6
MACCLK/MACCLK_SEL21

nRESET16

TR0P 44
TR0N 43

TR1P 47
TR1N 46

TR2P 52
TR2N 51

TR3P 55
TR3N 54

ETHRBIAS 42HPD15

CONFIG3 34
CONFIG2 35
CONFIG1 38
CONFIG0 39

10_LED/REFCLK_SEL 33
100_LED/HPD_MODE 32

1000_LED/RGMII_ID_MODE 31

TCK 2
TMS 3
TDI 1

TDO 4

V
D

D
25

IO
7

V
D

D
25

IO
19

V
D

D
25

IO
24

V
D

D
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V
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D
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E

8
V
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E
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D
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R
E
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V

D
D
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C
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D
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R
E
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V

D
D
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C

O
R
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V
D

D
12

B
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S
49

V
D

D
12

P
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50

V
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D
12

A
45

V
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D
12

A
48

V
D

D
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A
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V
D

D
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A
56

G
N

D
_E

P
57

RXCTRL14

R56
0
DNP

R56
0
DNP

TP5TP5 1
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GND_USB
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Place JP10 as close as possible 
to LAN8800 to minimize stub.

Revision 1.0x of 6591A and 6591B have:
J1 = QTS-050-01-L-D-A-GP
Revision 1.1x of 6591A and 6591B have:
J1 = QSS-050-01-L-D-A-GP

Samtec

Ethernet

USB to SMI

Ground
Testpoints

RGMII
Probe Points RGMII Loopback Resistors

R181

0

R181

0

R76
75.0
1/10W
1%

R76
75.0
1/10W
1%

1
2

TP20TP201
TP13TP131

R74
75.0
1/10W
1%

R74
75.0
1/10W
1%

1
2

R75
75.0
1/10W
1%

R75
75.0
1/10W
1%

1
2

TP4TP4
1

R189 332R189 332
1 2

R72
0
R72
0

R207
0
R207
0

Y2
6.000MHz

Y2
6.000MHz

1 2

3

R69
49.9
1/10W
1%

R69
49.9
1/10W
1%

1
2

TP10TP10 1

R186
1.00K
1/10W
1%

R186
1.00K
1/10W
1%

1
2

JP10

2x3

JP10

2x3

1
3 4

2

5 6

R205
0
R205
0

R221 0DNPR221 0DNP

C74
0.1uF
16V
10%

C74
0.1uF
16V
10%

1
2

T1

YT18-3002S

T1

+11

-12

CT10

+ 14

CT 15

- 13

- 16

+ 17

CT 18

-9

CT7

+8

+5

CT4

-6

+2

CT1

-3

+ 20

CT 21

- 19

+ 23

CT 24

- 22

R68
49.9
1/10W
1%

R68
49.9
1/10W
1%

1
2

R222 0DNPR222 0DNP

C71
0.1uF
16V
10%

C71
0.1uF
16V
10%

1
2

R209
0
R209
0

R67
49.9
1/10W
1%

R67
49.9
1/10W
1%

1
2

R224 0DNPR224 0DNP

TP18TP181

FB4

2.0amp 220 Ohm 100MHz 

FB4

2.0amp 220 Ohm 100MHz 

1 2

TP14TP14 1

TP21TP211

R190
10.0K
1/10W
1%

R190
10.0K
1/10W
1%

1
2

R66
49.9
1/10W
1%

R66
49.9
1/10W
1%

1
2

R208
0
R208
0

R226 0DNPR226 0DNP

R184
10.0K
1/10W
1%

R184
10.0K
1/10W
1%

1
2

R220 0DNPR220 0DNP

R65
49.9
1/10W
1%

R65
49.9
1/10W
1%

1
2

C75

0.1uF

C75

0.1uF

1 2

C70
0.1uF
16V
10%

C70
0.1uF
16V
10%

1
2

C39
0.022uF
50V
10%
DNP

C39
0.022uF
50V
10%
DNP

1
2

C66

0.1uF
16V
10%

C66

0.1uF
16V
10%

1 2

R206
0
R206
0

J1

Samtec - QTS-050-01-L-D-A-GP

J1

Samtec - QTS-050-01-L-D-A-GP

11 33 55 77 99 1111 1313 1515 1717 1919 2121 2323 2525 2727 2929 3131 3333 3535 3737 3939 4141 4343 4545 4747 4949

5151 5353 5555 5757 5959 6161 6363 6565 6767 6969 7171 7373 7575 7777 7979

2 24 46 68 810 1012 1214 1416 1618 1820 2022 2224 2426 2628 2830 3032 3234 3436 3638 3840 4042 4244 4446 4648 4850 50

52 5254 5456 5658 5860 6062 6264 6466 6668 6870 7072 7274 7476 7678 7880 80

B
A

R
10

1
B

A
R
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R
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3
B

A
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B
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R
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A
R

10
6

B
A

R
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7
B

A
R

10
8

8181 8383 8585 8787 8989 9191 9393 9595 9797 9999

82 8284 8486 8688 8890 9092 9294 9496 96 98 98100 100

A
LG

N
Q

S
S

1
10

9
M

TG
1

11
0

M
TG

2
11

1
A

LG
N

Q
S

S
2

11
2

A
LG

N
Q

TS
1

11
3

A
LG

N
Q

TS
2

11
4

R231
0
R231
0

P4

MINI-AB

056579_0519

P4

MINI-AB

056579_0519

SHLD27

VBUS1

D+3

GND5

D-2

ID4

SHLD16

R219 0DNPR219 0DNP
TP11TP111

P2

SS-6488S-A-NF
Stewart SS-6488S-A-NF

P2

SS-6488S-A-NF
Stewart SS-6488S-A-NF

RJ11
RJ22
RJ33
RJ44
RJ55
RJ66
RJ77
RJ88

GND 12GND 11

MTG1 9
MTG2 10

C40
0.022uF
50V
10%
DNP

C40
0.022uF
50V
10%
DNP

1
2

R64
49.9
1/10W
1%

R64
49.9
1/10W
1%

1
2

R191
10.0K
1/10W
1%
DNP

R191
10.0K
1/10W
1%
DNP

1
2

C72
0.1uF
16V
10%

C72
0.1uF
16V
10%

1
2

C42
1000pF
2kV
-20% +80%

C42
1000pF
2kV
-20% +80%

1
2

R63
49.9
1/10W
1%

R63
49.9
1/10W
1%

1
2

C67
0.033uF
100V
10%

C67
0.033uF
100V
10%

1
2

R71
0
R71
0

C41
0.022uF
50V
10%
DNP

C41
0.022uF
50V
10%
DNP

1
2

R218 0DNPR218 0DNP

TP19TP191

R180
475

1/10W
1%

R180
475

1/10W
1% 1

2

C37
0.01uF
50V
10%

C37
0.01uF
50V
10%

1
2

TP15TP151

R73
0
R73
0

TP22TP221

R217 0DNPR217 0DNP

R188
10.0K
1/10W
1%

R188
10.0K
1/10W
1%

1
2

TP12TP12 1

R78
0
1210

R78
0
1210

1 2

R210
0
R210
0

C68
30pF

50V
5%

C68
30pF

50V
5%

1
2

R185
4.99K
1/10W
1%

R185
4.99K
1/10W
1%

1
2

R183 1.00MR183 1.00M
1 2

C69
30pF
50V
5%

C69
30pF
50V
5%

1
2

R223 0DNPR223 0DNP

VCC - 4.35-5.25
VCCIOA - 3.0-5.25
VCCIOB - 3.0-5.25
AVCC - 3.0-5.25 through 470ohm resistor + 0.1uf to GND

ADBUS0 - TCK  MDC
ADBUS1 - TDI/DO  MDIO
ADBUS2 - TDO/DI  MDIO
ADBUS3 - TMS/CS NC

U6

FT2232D

VCC - 4.35-5.25
VCCIOA - 3.0-5.25
VCCIOB - 3.0-5.25
AVCC - 3.0-5.25 through 470ohm resistor + 0.1uf to GND

ADBUS0 - TCK  MDC
ADBUS1 - TDI/DO  MDIO
ADBUS2 - TDO/DI  MDIO
ADBUS3 - TMS/CS NC

U6

FT2232D

A
G

N
D

45

G
N

D
9

G
N

D
18

G
N

D
25

G
N

D
34

V
C

C
3

V
C

C
42

V
C

C
IO

B
31

V
C

C
IO

A
14

ADBUS1 23
ADBUS2 22
ADBUS3 21
ADBUS4 20
ADBUS5 19
ADBUS6 17
ADBUS7 16

ACBUS0 15
ACBUS1 13
ACBUS2 12
ACBUS3 11
SI/WUA 10

ADBUS0 24

BDBUS0 40
BDBUS1 39
BDBUS2 38
BDBUS3 37
BDBUS4 36
BDBUS5 35
BDBUS6 33
BDBUS7 32

BCBUS0 30
BCBUS1 29
BCBUS2 28
BCBUS3 27
SI/WUB 26

nPWREN 41

A
V

C
C

46

3V3OUT6

USBDM8

USBDP7

nRSTOUT5

nRESET4

XI43

XO44

EECS48
EECLK1
EEDATA2

TEST47

R187
10.0K
1/10W
1%

R187
10.0K
1/10W
1%

1
2

R225 0DNPR225 0DNP

R230
0
R230
0

C38
0.022uF
50V
10%
DNP

C38
0.022uF
50V
10%
DNP

1
2

TP9TP91

R70
0
R70
0

R62
49.9
1/10W
1%

R62
49.9
1/10W
1%

1
2

R227 0DNPR227 0DNP

C36
0.1uF
16V
10%

C36
0.1uF
16V
10%

1
2

R182 1.50KR182 1.50K
1 2

C73
0.1uF
16V
10%

C73
0.1uF
16V
10%

1
2

TP17TP171

R216 0DNPR216 0DNP

R77
75.0
1/10W
1%

R77
75.0
1/10W
1%

1
2

TP16TP16 1

FB5

0.5amp 

FB5

0.5amp 
1 2

Reference Transformer Part No. list
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