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Revision History
Revision Date Revision Summary Author
0A 07-06-2016 Initial Schematic J. Hancock

A 07-13-2016 Finalized Schematic J. Hancock
KSZ9897 Evaluation Board with LAN7801 & KSZ9031
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A1 10-14-2016 Replaced 10k resistor on VIN of 3.3V regulator with 0 Ohm.  DNP'd R95 & R97. J. Hancock
Replaced RC values on SW_RESET_N.  Replaced R24 with 1k.
Added extra wire connection to J17 and J22.  Added note to remove P6_TXC delay.

B 12-02-2016 Incorporated all ECO changes from Rev A testing. J. Hancock

2-13-2017 Replaced R49 and R89 values.

K. Maas
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Updated RGMII notes.3-27-2017
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P7_RX_CTL 5
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PHY_INT_N 5

Place all termination close to 9897

MDC 4, 5

MDIO 4, 5

i RGMII

PHY_RESET_N_OUT 4, 5
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J23

1-2 Reset from Push Button
2-3 Reset from LAN7801

9897 Reset Select

SW_RESET_N 2, 4, 5

Place Reset ckt close to 9897

P7_RXD3_R

SW_RESET_N 2, 4, 5
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1 2
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P7_RX_CTL_R

P6_RXD3_R
P6_RXD2_R
P6_RXD1_R
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Prt 6:  KSZ9031
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3V3_Board
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Header 5x2 Shrouded
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2.05k
R93

1 2J24

1 2J25

SP_MOSI

RGMII layout requirements
1. Match trace legths within 100 mils.
2. RX signals do not need to be length matched to TX signals.
3. Due to KSZ9897 port 6 RGMII setup time requirement, P6_TXC must be 
routed for additional 1.2ns delay relative to P6_TXD[3:0] and P6_TX_CTL. 
The amount of required extra delay may differ for different VDDIO voltage 
or for a different device driving the signals.
4. Alternatively, the additional P6_TXC trace delay is not needed if the 
RGMII ingress delay bit is set in the KSZ9897: bit 4 in register 0x6301.
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POPHY0INT0N 
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NLLED201 

POLED201 

NLLED300 POLED300 

NLLED301 

POLED301 

NLLED400 

POLED400 

NLLED401 

POLED401 

NLLED500 
POLED500 

NLLED501 

POLED501 

NLMISO 

POP10TXRXA0N 
POP10TXRXA0P 

POP10TXRXB0N 
POP10TXRXB0P 

POP10TXRXC0N 
POP10TXRXC0P 

POP10TXRXD0N 
POP10TXRXD0P 

POP20TXRXA0N 
POP20TXRXA0P 

POP20TXRXB0N 
POP20TXRXB0P 

POP20TXRXC0N 
POP20TXRXC0P 

POP20TXRXD0N 
POP20TXRXD0P 

POP30TXRXA0N 
POP30TXRXA0P 

POP30TXRXB0N 
POP30TXRXB0P 

POP30TXRXC0N 
POP30TXRXC0P 

POP30TXRXD0N 
POP30TXRXD0P 

POP40TXRXA0N 
POP40TXRXA0P 

POP40TXRXB0N 
POP40TXRXB0P 

POP40TXRXC0N 
POP40TXRXC0P 

POP40TXRXD0N 
POP40TXRXD0P 

POP50TXRXA0N 
POP50TXRXA0P 

POP50TXRXB0N 
POP50TXRXB0P 

POP50TXRXC0N 
POP50TXRXC0P 

POP50TXRXD0N 
POP50TXRXD0P 

NLP60RXC0R 

NLP60RXD00R 
NLP60RXD10R 
NLP60RXD20R 
NLP60RXD30R 

NLP60RX0CTL0R 

POP70RXC NLP70RXC0R 

POP70RXD0 
NLP70RXD00R POP70RXD1 
NLP70RXD10R POP70RXD2 NLP70RXD20R 

POP70RXD3 NLP70RXD30R 

POP70RX0CTL NLP70RX0CTL0R 

POP70TXC 

POP70TXD0 
POP70TXD1 
POP70TXD2 
POP70TXD3 

POP70TX0CTL 

NLPHY0INT0N 
POPHY0INT0N 

NLPME0N 

NLSCL0MDC 
NLSCS0N 
NLSDA0MDIO 

NLSP0CLK NLSP0MOSI 

NLXI 

NLXO 
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GA1 14GC113
GREEN (LINK/ACT)

SHIELD1 0

GA2 16GC215

GREEN (Duplex/Collision)

TRD1-10 TRCT112 TRD1+11

TRD4-9 TRCT47 TRD4+8

TRD2-5 TRCT26 TRD2+4

TRD3-2 TRCT31 TRD3+3

J2

RJ45 Magjack

GA1 14GC113
GREEN (LINK/ACT)

SHIELD1 0

GA2 16GC215

GREEN (Duplex/Collision)

TRD1-10 TRCT112 TRD1+11

TRD4-9 TRCT47 TRD4+8

TRD2-5 TRCT26 TRD2+4

TRD3-2 TRCT31 TRD3+3

J3

RJ45 Magjack

GA1 14GC113
GREEN (LINK/ACT)

SHIELD1 0

GA2 16GC215

GREEN (Duplex/Collision)

TRD1-10 TRCT112 TRD1+11

TRD4-9 TRCT47 TRD4+8

TRD2-5 TRCT26 TRD2+4

TRD3-2 TRCT31 TRD3+3

J1

RJ45 Magjack

GA1 14GC113
GREEN (LINK/ACT)

SHIELD1 0

GA2 16GC215

GREEN (Duplex/Collision)

TRD1-10 TRCT112 TRD1+11

TRD4-9 TRCT47 TRD4+8

TRD2-5 TRCT26 TRD2+4

TRD3-2 TRCT31 TRD3+3

J4

RJ45 Magjack

LED4_12

LED4_02

LED3_12

LED3_02

LED5_02

LED5_12LED2_12

LED2_02

LED1_12

LED1_02

LED1_1

LED1_0

0.1uFC2

0.1uFC4

0.1uFC6

0.1uFC8

LED4_1

LED4_0

0.1uFC1

0.1uFC3

0.1uFC5

0.1uFC7

LED5_1

LED5_0

0.1uFC10

0.1uFC12

0.1uFC14

0.1uFC16

LED2_1

LED2_0

0.1uFC9

0.1uFC11

0.1uFC13

0.1uFC15

LED3_1

LED3_0

0.1uFC22

0.1uFC23

0.1uFC24

0.1uFC25

EARTH_ETH

VDDIO2v5

VDDIO2v5

EARTH_ETH

EARTH_ETHEARTH_ETH

VDDIO2v5

VDDIO2v5

EARTH_ETH

GA1 14GC113
GREEN (LINK/ACT)

SHIELD1 0

GA2 16GC215

GREEN (Duplex/Collision)

TRD1-10 TRCT112 TRD1+11

TRD4-9 TRCT47 TRD4+8

TRD2-5 TRCT26 TRD2+4

TRD3-2 TRCT31 TRD3+3

J5

RJ45 Magjack

PORT 1

PORT 2

PORT 3

PORT 4

PORT 5

P1_TXRXA_P2

P1_TXRXA_N2
P1_TXRXB_P2

P1_TXRXB_N2
P1_TXRXC_P2

P1_TXRXC_N2
P1_TXRXD_P2

P1_TXRXD_N2

P2_TXRXA_P2

P2_TXRXA_N2
P2_TXRXB_P2

P2_TXRXB_N2
P2_TXRXC_P2

P2_TXRXC_N2
P2_TXRXD_P2

P2_TXRXD_N2

P3_TXRXA_P2

P3_TXRXA_N2
P3_TXRXB_P2

P3_TXRXB_N2
P3_TXRXC_P2

P3_TXRXC_N2
P3_TXRXD_P2

P3_TXRXD_N2

P4_TXRXA_P2

P4_TXRXA_N2
P4_TXRXB_P2

P4_TXRXB_N2
P4_TXRXC_P2

P4_TXRXC_N2
P4_TXRXD_P2

P4_TXRXD_N2

P5_TXRXA_P2

P5_TXRXA_N2
P5_TXRXB_P2

P5_TXRXB_N2
P5_TXRXC_P2

P5_TXRXC_N2
P5_TXRXD_P2

P5_TXRXD_N2

i
Power

VDDIO2v5

VDDIO2v5

VDDIO2v5

VDDIO2v5

VDDIO2v5

VDDIO2v5

1000 pF

2 kV

C95

100R

R1

100R

R2

100R

R4
100R

R3

100R

R5

100R

R6

100R

R7

100R

R8

100R

R9

100R

R15

PIC101 PIC102 
COC1 

PIC201 PIC202 
COC2 

PIC301 PIC302 
COC3 

PIC401 PIC402 
COC4 

PIC501 PIC502 
COC5 

PIC601 PIC602 
COC6 

PIC701 PIC702 
COC7 

PIC801 PIC802 
COC8 

PIC901 PIC902 
COC9 

PIC1001 PIC1002 
COC10 

PIC1101 PIC1102 
COC11 

PIC1201 PIC1202 
COC12 

PIC1301 PIC1302 
COC13 

PIC1401 PIC1402 
COC14 

PIC1501 PIC1502 
COC15 

PIC1601 PIC1602 
COC16 

PIC2201 PIC2202 
COC22 

PIC2301 PIC2302 
COC23 

PIC2401 PIC2402 
COC24 

PIC2501 PIC2502 
COC25 

PIC9501 PIC9502 
COC95 

PIJ100 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 

PIJ107 

PIJ108 

PIJ109 

PIJ1010 

PIJ1011 

PIJ1012 

PIJ1013 PIJ1014 

PIJ1015 PIJ1016 

COJ1 

PIJ200 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 

PIJ207 

PIJ208 

PIJ209 

PIJ2010 

PIJ2011 

PIJ2012 

PIJ2013 PIJ2014 

PIJ2015 PIJ2016 

COJ2 

PIJ300 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

PIJ306 

PIJ307 

PIJ308 

PIJ309 

PIJ3010 

PIJ3011 

PIJ3012 

PIJ3013 PIJ3014 

PIJ3015 PIJ3016 

COJ3 

PIJ400 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

PIJ409 

PIJ4010 

PIJ4011 

PIJ4012 

PIJ4013 PIJ4014 

PIJ4015 PIJ4016 

COJ4 

PIJ500 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

PIJ507 

PIJ508 

PIJ509 

PIJ5010 

PIJ5011 

PIJ5012 

PIJ5013 PIJ5014 

PIJ5015 PIJ5016 

COJ5 

PIR101 PIR102 

COR1 
PIR201 PIR202 

COR2 

PIR301 PIR302 

COR3 

PIR401 PIR402 

COR4 

PIR501 PIR502 

COR5 
PIR601 PIR602 

COR6 

PIR701 PIR702 

COR7 
PIR801 PIR802 

COR8 

PIR901 PIR902 

COR9 

PIR1501 PIR1502 

COR15 

NLLED100 POLED100 

NLLED101 
POLED101 

NLLED200 POLED200 

NLLED201 POLED201 

NLLED300 
POLED300 

NLLED301 POLED301 

NLLED400 
POLED400 

NLLED401 POLED401 

NLLED500 POLED500 

NLLED501 POLED501 

POP10TXRXA0N 

POP10TXRXA0P 

POP10TXRXB0N 

POP10TXRXB0P 

POP10TXRXC0N 

POP10TXRXC0P 

POP10TXRXD0N 

POP10TXRXD0P 

POP20TXRXA0N 

POP20TXRXA0P 

POP20TXRXB0N 

POP20TXRXB0P 

POP20TXRXC0N 

POP20TXRXC0P 

POP20TXRXD0N 

POP20TXRXD0P 

POP30TXRXA0N 

POP30TXRXA0P 

POP30TXRXB0N 

POP30TXRXB0P 

POP30TXRXC0N 

POP30TXRXC0P 

POP30TXRXD0N 

POP30TXRXD0P 

POP40TXRXA0N 

POP40TXRXA0P 

POP40TXRXB0N 

POP40TXRXB0P 

POP40TXRXC0N 

POP40TXRXC0P 

POP40TXRXD0N 

POP40TXRXD0P 

POP50TXRXA0N 

POP50TXRXA0P 

POP50TXRXB0N 

POP50TXRXB0P 

POP50TXRXC0N 

POP50TXRXC0P 

POP50TXRXD0N 

POP50TXRXD0P 

POLED100 

POLED101 

POLED200 

POLED201 

POLED300 

POLED301 

POLED400 

POLED401 

POLED500 

POLED501 

POP10TXRXA0N 

POP10TXRXA0P 

POP10TXRXB0N 

POP10TXRXB0P 

POP10TXRXC0N 

POP10TXRXC0P 

POP10TXRXD0N 

POP10TXRXD0P 

POP20TXRXA0N 

POP20TXRXA0P 

POP20TXRXB0N 

POP20TXRXB0P 

POP20TXRXC0N 

POP20TXRXC0P 

POP20TXRXD0N 

POP20TXRXD0P 

POP30TXRXA0N 

POP30TXRXA0P 

POP30TXRXB0N 

POP30TXRXB0P 

POP30TXRXC0N 

POP30TXRXC0P 

POP30TXRXD0N 

POP30TXRXD0P 

POP40TXRXA0N 

POP40TXRXA0P 

POP40TXRXB0N 

POP40TXRXB0P 

POP40TXRXC0N 

POP40TXRXC0P 

POP40TXRXD0N 

POP40TXRXD0P 

POP50TXRXA0N 

POP50TXRXA0P 

POP50TXRXB0N 

POP50TXRXB0P 

POP50TXRXC0N 

POP50TXRXC0P 

POP50TXRXD0N 

POP50TXRXD0P 

PIC101 PIC102 
COC1 

PIC201 PIC202 
COC2 

PIC301 PIC302 
COC3 

PIC401 PIC402 
COC4 

PIC501 PIC502 
COC5 

PIC601 PIC602 
COC6 

PIC701 PIC702 
COC7 

PIC801 PIC802 
COC8 

PIC901 PIC902 
COC9 

PIC1001 PIC1002 
COC10 

PIC1101 PIC1102 
COC11 

PIC1201 PIC1202 
COC12 

PIC1301 PIC1302 
COC13 

PIC1401 PIC1402 
COC14 

PIC1501 PIC1502 
COC15 

PIC1601 PIC1602 
COC16 

PIC2201 PIC2202 
COC22 

PIC2301 PIC2302 
COC23 

PIC2401 PIC2402 
COC24 

PIC2501 PIC2502 
COC25 

PIC9501 PIC9502 
COC95 

PIJ100 

PIJ101 

PIJ102 

PIJ103 

PIJ104 

PIJ105 

PIJ106 

PIJ107 

PIJ108 

PIJ109 

PIJ1010 

PIJ1011 

PIJ1012 

PIJ1013 PIJ1014 

PIJ1015 PIJ1016 

COJ1 

PIJ200 

PIJ201 

PIJ202 

PIJ203 

PIJ204 

PIJ205 

PIJ206 

PIJ207 

PIJ208 

PIJ209 

PIJ2010 

PIJ2011 

PIJ2012 

PIJ2013 PIJ2014 

PIJ2015 PIJ2016 

COJ2 

PIJ300 

PIJ301 

PIJ302 

PIJ303 

PIJ304 

PIJ305 

PIJ306 

PIJ307 

PIJ308 

PIJ309 

PIJ3010 

PIJ3011 

PIJ3012 

PIJ3013 PIJ3014 

PIJ3015 PIJ3016 

COJ3 

PIJ400 

PIJ401 

PIJ402 

PIJ403 

PIJ404 

PIJ405 

PIJ406 

PIJ407 

PIJ408 

PIJ409 

PIJ4010 

PIJ4011 

PIJ4012 

PIJ4013 PIJ4014 

PIJ4015 PIJ4016 

COJ4 

PIJ500 

PIJ501 

PIJ502 

PIJ503 

PIJ504 

PIJ505 

PIJ506 

PIJ507 

PIJ508 

PIJ509 

PIJ5010 

PIJ5011 

PIJ5012 

PIJ5013 PIJ5014 

PIJ5015 PIJ5016 

COJ5 

PIR101 PIR102 

COR1 
PIR201 PIR202 

COR2 

PIR301 PIR302 

COR3 

PIR401 PIR402 

COR4 

PIR501 PIR502 

COR5 
PIR601 PIR602 

COR6 

PIR701 PIR702 

COR7 
PIR801 PIR802 

COR8 

PIR901 PIR902 

COR9 

PIR1501 PIR1502 

COR15 
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MDIO/Yellow

MDIO/Green

MDC/Orange

GND/Black

AVDDL
AVDDH

AVDDL_PLL

DVDDHDVDDL

P6_RXD3 2, 4

P6_RXD2 2, 4

P6_RXD1 2, 4

P6_RXD0 2, 4

P6_RXC 2, 4

1 2
3 4
5 6
7 8

J17

Header 4x2

10k
R72

Single LED Mode

Default:
short 3-4 &
short 5-6

1-2 Reset from LAN7801
3-4 Reset from Push Button
5-6 Reset from R/C

12.1kR73

EARTH_ETH

PORT 6

LED1

0.1uFC118

0.1uFC119

0.1uFC120

0.1uFC122

GA114 GC1 13
GREEN (LINK/ACT)

SHIELD10

GA216 GC2 15

GREEN (Duplex/Collision)

TRD1- 10TRCT1 12TRD1+ 11

TRD4- 9TRCT4 7TRD4+ 8

TRD2- 5TRCT2 6TRD2+ 4

TRD3- 2TRCT3 1TRD3+ 3

J20

RJ45 Magjack

LED2

220R

FB14

220R

FB16

2V5_Board

4.7uF
6.3V

C108
0.1µF
35V

C110
0.1µF
35V

C109

4.7uF
6.3V

C123
0.1µF
35V

C125
0.1µF
35V

C124

220R

FB111V2_Board

4.7uF
6.3V

C106
0.1µF
35V

C107

AVDDL

AVDDL_PLL

220R

FB15

4.7uF
6.3V

C111
0.1µF
35V

C113
0.1µF
35V

C112

DVDDL

0.1µF
35V

C115
0.1µF
35V

C114
0.1µF
35V

C117
0.1µF
35V

C116

AVDDH

220R

FB17

4.7uF
6.3V

C126
0.1µF
35V

C128
0.1µF
35V

C127
0.1µF
35V

C129

DVDDH

9031 Reset Select

KSZ9031_25MHZ5

10k
R65

10k
R6610k

R64

10k
R68

1k
DNP

R70
1k
DNP

R71

Mode3 Mode2 Mode1 Mode0

Mode [3:0]               Description
1100             1000BT Full-duplex only (RGMII)
1101             1000BT Full and half duplex mode (RGMII)
1110             10/100/1000BT Full duplex mode (RGMII)
1111             10/100/1000BT Full and half mode (RGMII)

1K
R79

CLK125_EN
PD=Disable

1kR74

DVDDH

i
Power

EARTH6

AVDDH

DVDDH

AVDDL

AVDDL_PLL
DVDDL

Optional

0RR32

0R

DNP

R38

0R

DNP

R33 9031_XIXI_R

XO_R

DNP

1 2
3 4
5 6
7 8
9 10

11 12

J12

Port 6 RGMII (TX)

Port 6 RGMII (RX)

P6_TXD32, 4
P6_TXD22, 4 P6_TXD12, 4 P6_TXD02, 4

Place Reset ckt close to 9031

Place termination close to 9031

1 2
3 4
5 6

J15

SW_RESET_N2, 5
PHY_RESET_N_OUT2, 5

1.0µF
C17

100k
R69

15pFC130

15pFC131

9031_MDIO 9031_MDIO

9031_LED2LED2

9031_LED1LED1

P6_TXRXD_P

P6_TXRXA_P
P6_TXRXA_N

P6_TXRXB_N
P6_TXRXC_P

P6_TXRXB_P

P6_TXRXC_N

P6_TXRXD_N

9031_XO

9031_RESET_N

P6_RX_CTL 2, 4

22R48
P6_TXD3 2, 4
P6_TXD2 2, 4P6_TXD2_R

P6_TXD3_R

22R42
22R41
22R34

22R20

P6_TX_CTL_R
P6_TXD0_R
P6_TXD1_R

9031_MDC
P6_TXC_R P6_TXC 2, 4

P6_TXD0 2, 4
P6_TXD1 2, 4

P6_TX_CTL 2, 4

9031_MDC MDC 2, 5
MDIO 2, 5

LED_MODE

i
RGMII

10k
R85

10k
R86

1k
DNP

R88
1k
DNP

R90

9031_LED2 9031_LED1

PHYAD2 PHYAD1 PHYAD0

P6_TXC2, 4

10k
R84

Address: 111

P6_RX_CTL2, 4
P6_RXC2, 4
P6_RXD32, 4
P6_RXD22, 4
P6_RXD12, 4
P6_RXD02, 4

DNP

12
34
56
78
910
1112

J10

P6_TX_CTL2, 4
P6_TXC2, 4

P6_TXD32, 4
P6_TXD22, 4
P6_TXD12, 4
P6_TXD02, 4

DNP
25MHz

1

Y2

KSZ9031RNXCC

AVDDH1

TXRAP_A2

TXRAM_A3

AVDDL4

TXRXM_B6 TXRXP_B5

TXRXP_C7

TXRXM_C8

AVDDL9

TXRXP_D10

TXRXM_D11

AVDDH12

N
C

13

D
V

D
D

L
14

LE
D

2/
PH

Y
A

D
1

15

D
V

D
D

H
16

LE
D

1/
PH

Y
A

D
0/

PM
E_

N
1

17

D
V

D
D

L
18

TX
D

0
19

TX
D

1
20

TX
D

2
21

TX
D

3
22

D
V

D
D

L
23

G
TX

_C
LK

24

TX_EN 25DVDDL 26RXD3/MODE3 27RXD2/MODE2 28VSS 29DVDDL 30RXD1/MODE1 31RXD0/MODE0 32RX_DV/CLK125_EN 33DVDDH 34RX_CLK/PHYAD2 35MDC 36

M
D

IO
37

IN
T_

N
/P

M
E_

N
2

38
D

V
D

D
L

39
D

V
D

D
H

40
C

LK
12

5O
/L

ED
_M

O
D

E
41

R
ES

ET
_N

42
LD

O
_O

43
A

V
D

D
L_

PL
L

44
X

O
45

X
I

46
N

C
47

IS
ET

48

P_
G

N
D

49

KSZ9031RNXCC
Paddle Ground (Chip Bottom)
(QFN48)

U8

2.05k
R24

DVDDH

DVDDH

DVDDH

DVDDH

DVDDH

100RR87

100RR124

0RR49

12pF
R89

R49 is reduced to 0 ohms, and capacitor is 
installed at R89 to improve P6_TXD3 setup 
time at KSZ9897 relative to P6_TXC. 

Reason: P6_TXC is routed 5 inches longer than 
the other P6_TX signals on this board, but this 
added delay is insufficient.

See note on sheet 2 about KSZ9897 port 6 
RGMII signal routing.

PIC1701 
PIC1702 

COC17 

PIC10601 

PIC10602 
COC106 

PIC10701 
PIC10702 

COC107 

PIC10801 
PIC10802 

COC108 

PIC10901 

PIC10902 
COC109 

PIC11001 
PIC11002 

COC110 

PIC11101 
PIC11102 

COC111 

PIC11201 

PIC11202 
COC112 

PIC11301 
PIC11302 

COC113 

PIC11401 

PIC11402 
COC114 

PIC11501 
PIC11502 

COC115 

PIC11601 

PIC11602 
COC116 

PIC11701 
PIC11702 

COC117 

PIC11801 PIC11802 
COC118 

PIC11901 PIC11902 
COC119 

PIC12001 PIC12002 
COC120 

PIC12201 PIC12202 
COC122 

PIC12301 
PIC12302 

COC123 

PIC12401 

PIC12402 
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