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MII Connections
RMII Connections

NOTE:  For either single MII device or dual RMII devices, but not both.

RMII Clock Operation

Note: For Reference Only
IBM Power PC

440GP Embedded Processor

Revision Updated:

Rev A - Initial draft.
Rev B - Change of LEDs on DP83848.  
- Pin 28 to LED_LINK
- Pin 27 to LED_SPEED 
- Pin 26 to LED_ACT/COL  
- Connect jack's LEDs to SPEED and ACT
Rev C
- Change DP83848 pinouts to reflect July 04 datasheet.
Rev D
- Default is MII mode
- Use Pulse H1102 as reference magnetic
- Default is PHYAD = 1
- AN_EN, AN0, AN1 have internal pull-ups
- Default is Auto-MDIX enable
Rev E
- Changed RBIAS resistor to 4.87K (1%)
- Added 2.2K pull-ups to reserved pins (20, 21)
- Changed resistor value for pull-ups and pull-downs to 2.2K
- Added 33 ohm in series with MII signal lines
- Updated pinouts to reflect March 05 datasheet

These schematics are provided for reference only. For any designs based on these schematics always contact 
National Semiconductor Corporation BEFORE initiating PCB manufacturing and ask for your design to be reviewed.
Copyright (c) 2004 National Semiconductor Corporation. All Rights Reserved. Unpublished rights reserved
under the copyright laws of the United States of America, other countries and international treaties.
These schematics are provided without fee. Permission to use, copy, store, modify, disclose, transmit
or distribute the schematics is granted, provided that this copyright notice must appear in any copy,
modification, disclosure, transmission or distribution of the schematics. National Semiconductor
Corporation retains all ownership, copyright, trade secret and proprietary rights in the schematics.
THESE SCHEMATICS HAVE BEEN PROVIDED "AS IS", WITHOUT EXPRESS OR IMPLIED WARRANTY
INCLUDING, WITHOUT LIMITATION, IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR USE AND NON-INFRINGEMENT.
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Title
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EMCTXD2
EMCTXD3

EMCTXD1
EMCTXD0

EMCRXD0
EMCRXD1
EMCRXD2
EMCRXD3

EMCTXD20

EMCRXD11
EMCRXD10

EMCTXD10

EMCRXD20

EMCTXD11

EMCTXD21

EMCRXD21

3V3 3V3

U4

CY2305

1

2

3

4 5

6

7

8REF

CLK2

CLK1

GND CLK4

3.3V

CLK3

CLKOUT
R3
10

R2
10

R4
10

R5
10

R7
5K

C3
1pF

C4
1pF

R6
5K

C5
1pF

C1
0.1uF

C2
0.1uF

U2

PPC440GPmii

L05
J08

J06
L06

L09
K05
J04
J03

J02
K01
K07
K03
J07

G03
E01
A07
H09

P10

L20

EMCDIO
EMCMDCLK

EMCTXCLK
EMCTXEN

EMCTXD0
EMCTXD1
EMCTXD2
EMCTXD3

EMCRXCLK
EMCRXDV

EMCCRS
EMCRXERR

EMCCD

EMCRXD0
EMCRXD1
EMCRXD2
EMCRXD3

SYSRESET

GPIO01

U1

PPC440GPrmii

L05
J08

L06

C05

L09
K05

J04
J03

K01

K07
K03

J07

G03
E01

A07
H09

P10

L20
P20

J06

EMCDIO
EMCMDCLK

EMC0TXEN

EMC1TXEN

EMC0TXD0
EMC0TXD1

EMC1TXD0
EMC1TXD1

EMC1CRSDV

EMC0CRSDV
EMC0RXERR

EMC1RXERR

EMC0RXD0
EMC0RXD1

EMC1RXD0
EMC1RXD1

SYSRESET

GPIO01
GPIO02

EMCREFCLK

R1
10

U3

OSC_50MHz

4

2

3Vcc

GND

OUT

EMCDIO

EMCCRS

EMCCD

GPIO01 GPIO01

EMCRXD[11:10]

EMCRXD[3:0] EMCRXD[21:20]

GPIO02

EMCDIO

EMCCRSDV1

SYSRESET SYSRESET

EMCMDCLK

EMCTXCLK
EMCTXEN

EMCRXCLK
EMCRXDV

EMCRXERR

EMCMDCLK

EMCTXEN1

EMCRXERR1

EMCTXD[11:10]

EMCTXEN2

EMCTXD[21:20]

EMCCRSDV2

RMII_CLOCK_50

EMCTXD[3:0]

RMII_CLOCK_50

RMII_CLOCK_PHY_1

RMII_CLOCK_PHY_2

EMCRXERR2
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G
R

N
+

G
R

N
-

YEL-

YEL+

NOTE:Separate Network Ground.

25 MHz (50ppm)

Note: For Reference Only

NOTE: place 0.1uF and .01uF capacitors close to
each power pin (AVDD33, DVDD33) on U5.

Place these resistors:
R17, R18, R19, R20
close to device.

MII ETHERNET PHY

Default PHY Address is 00001

Note: Place C15, C16, C17, C18 close to device.
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TX+

EMCTXD0

EMCTXD2 RX-

EMCRXD2

RX+
TX-

EMCRXD1
EMCRXD0

EMCTXD1

EMCRXD3

EMCTXD3

TCK

TDI
TDO
TRST*

TMS

3V3

3V3 3V3

3V3

3V33V3

3V3

3V3
3V3

3V3

3V3

D2
YEL

R24
33

R20
49.9

R81
33

C10
0.01uF

R34
75

R30
33

R82
33

C16
0.1uF

C9
0.01uF

C22
0.01uF

R83
33

C6
0.1uF

R10
324

R84
33

C15
0.1uF

R85
33

R27
33

R26
33

R25
33

R15

1K

R18
49.9

J2

1
3

2
4

5
7

6

10
8

9

R32
75

R31
75

C8
0.1uF

C11
0.01uF

R13
2.2K

R21
33

R22
33

R36

0.0

R23
33

C21
0.1uF

R17
49.9

R29
33

R28
33

R9
324

C7
0.1uF

R12
2.2K

R35

4.87K

R11
2.2K

C12
0.1uF

C19
0.1uF

C20

1500pF, 2KV

U5

DP83848

1
2
3
4
5
6

7
8
9
10
11
12

18

13
14

15

16
17

19
20
21

22

23

24

25
26
27
28

29

30
31

32

33
34

3536

37

38
39
40
41
42
43
44
45
46

47
48

TX_CLK
TX_EN
TXD_0
TXD_1
TXD_2
TXD_3/SNI_EN

PWR_DOWN/INT
TCK
TDO
TMS

TRST#
TDI

PFBIN1

RD -
RD +

AG
N

D

TD -
TD +

AG
N

D
RESERVED
RESERVED

AV
D

D
33

PFBOUT

RBIAS

25MHz_OUT
LED_ACT/COL/AN_EN

LED_SPEED/AN1
LED_LINK/AN0

RESET_N

MDIO
MDC IO

VD
D

33

X2
X1

D
G

N
D

IO
G

N
D

PFBIN2

RX_CLK
RX_DV/MII_MODE
CRS/CRS_DV/LED_CFG
RX_ER/MDIX_EN
COL/PHYAD0
RXD_0/PHYAD1
RXD_1/PHYAD2
RXD_2/PHYAD3
RXD_3/PHYAD4

IO
G

N
D

IO
VD

D
33 J1

Amphenol RHJS-5381 RJ45_LED

1
2
3
4
5
6
7
8

9 13

11

12

10 14

1
2
3
4
5
6
7
8

9 13

11

12

10 14

R8
324

R16

1.5K
C13
0.1uF

R19
49.9

C14
0.1uF

R33
75

TX 1:1

RX 1:1

T1

H1102

1

2

3

8

7

6

9

10

11

14

15

16TD+_P

TDC_P

TD-_P

RD-_P

RDC_P

RD+_P

RX-_S

RXC_S

RX+_S

TX-_S

TXC_S

TX+_S

D3
RED

R86
2.2K

D1
GRN

C17
10uF TANT.

R87
2.2K

C18
0.1uF

R14

1K

Oscillator

X1

OSC-25  MHz

14

7

8Vcc

GND

OUT

EMCDIO
EMCDCLK

EMCTXCLK

EMCRXCLK
EMCRXDV
EMCCRS
EMCRXERR
EMCCD

EMCRXD[3:0]

EMCTXEN

EMCTXD[3:0]

GPIO01

SYSRESET
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Note: For Reference Only

NOTE: place 0.1uF and .01uF capacitors close to
each power pin (AVDD33, DVDD33) on U6.

NOTE:Separate Network Ground.

Place these resistors:
R47, R48, R49, R50
close to device.

Note: Place C32, C33, C34, C35 close to device.

RMII ETHERNET PHY 1

PHY Address is 00001
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RD-

TD-
TD+

RD+

EMCRXD10
EMCRXD11

TRST*

TCK
TMS

TDO
TDI

EMCTXD10
EMCTXD11

3V3

3V33V33V3

3V3

3V33V3

3V3

3V3

R37
324

C36
0.1uF

R41
2.2K

C34
10uF TANT.

C26
0.01uF

R39
324

J4

1
3

2
4

5
7

6

10
8

9

C24
0.1uF

R48
49.9

C31

0.1uF

C32
0.1uF

R43

165

C38
0.1uF

R57
33

C23
0.1uF

C28
0.01uF

R54
33 R88

2.2K

R58

4.87K

R45
2.2K

R89
2.2K

C25
0.1uF

R44

165

R56
33

R52
33

C29
0.1uF

J0011D21B
J3

PulseJack

1
2
3

5
6
7
8
9

10
11
12

4

13
14

1
2
3

5
6
7
8
9
10
11
12

4

Shield
Shield

R51
33

R47
49.9

C30
0.1uF

R53
33

D4
GRN

R42
2.2K

U6

DP83848

1
2
3
4
5
6

7
8
9
10
11
12

18

13
14

15

16
17

19

20
21

22
23

24

25
26
27
28

29

30
31

32

33
34

3536

37

38
39
40
41
42
43
44
45
46

47
48

TX_CLK
TX_EN
TXD_0
TXD_1
TXD_2
TXD_3/SNI_EN

PWR_DOWN/INT
TCK
TDO
TMS

TRST#
TDI

PFBIN1

RD -
RD +

AG
N

D

TD -
TD +

AG
N

D

RESERVED
RESERVED

AV
D

D
33

PFBOUT

RBIAS

25MHz_OUT
LED_ACT/COL/AN_EN

LED_SPEED/AN1
LED_LINK/AN0

RESET_N

MDIO
MDC IO

VD
D

33

X2
X1

D
G

N
D

IO
G

N
D

PFBIN2

RX_CLK
RX_DV/MII_MODE
CRS/CRS_DV/LED_CFG
RX_ER/MDIX_EN
COL/PHYAD0
RXD_0/PHYAD1
RXD_1/PHYAD2
RXD_2/PHYAD3
RXD_3/PHYAD4

IO
G

N
D

IO
VD

D
33

R55
33

R49
49.9

C39
0.01uF

C27
0.01uF

R46

1.5K

R38
324

C35
0.1uF

R40
2.2K

D5
YEL

R50
49.9

D6
RED

C33
0.1uF

EMCDIO

RMII_CLOCK_PHY_1

EMCRXERR1

EMCRXD[11:10]

EMCMDCLK

EMCTXEN1

EMCTXD[11:10]

EMCCRSDV1

SYSRESET

GPIO01
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Note: Place C49, C50, C51, C52 close to device.

RMII ETHERNET PHY 2

Note: For Reference Only

NOTE: place 0.1uF and .01uF capacitors close to
each power pin (AVDD33, DVDD33) on U7.

NOTE:Separate Network Ground.

Place these resistors:
R69, R70, R71, R72
close to device.

PHY Address is 00011
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TD-

RD-

TD+

RD+

EMCRXD20
EMCRXD21

EMCTXD20
EMCTXD21

TDO

TMS

TRST*

TCK

TDI

3V3

3V33V33V3

3V3

3V3 3V3

3V3

3V3

C42
0.1uF

R71
49.9

R66

165

C47
0.1uF

R61
324

J6

1
3

2
4

5
7

6

10
8

9

C49
0.1uF

R73
33

C55
0.1uF

C53
0.1uF

D8
YEL

R77
33

D9
RED

D7
GRN

R67
2.2K

C51
10uF TANT.

R79
33

C43
0.01uF

R76
33

C48

0.1uF

J0011D21B
J5

PulseJack

1
2
3

5
6
7
8
9

10
11
12

4

13
14

1
2
3

5
6
7
8
9
10
11
12

4

Shield
Shield

C46
0.1uF

R74
33

R80

4.87K

R78
33

U7

DP83848

1
2
3
4
5
6

7
8
9
10
11
12

18

13
14

15

16
17

19

20
21

22

23

24

25
26
27
28

29

30
31

32

33
34

3536

37

38
39
40
41
42
43
44
45
46

47
48

TX_CLK
TX_EN
TXD_0
TXD_1
TXD_2
TXD_3/SNI_EN

PWR_DOWN/INT
TCK
TDO
TMS

TRST#
TDI

PFBIN1

RD -
RD +

AG
N

D

TD -
TD +

AG
N

D

RESERVED
RESERVED

AV
D

D
33

PFBOUT

RBIAS

25MHz_OUT
LED_ACT/COL/AN_EN

LED_SPEED/AN1
LED_LINK/AN0

RESET_N

MDIO
MDC IO

VD
D

33

X2
X1

D
G

N
D

IO
G

N
D

PFBIN2

RX_CLK
RX_DV/MII_MODE
CRS/CRS_DV/LED_CFG
RX_ER/MDIX_EN
COL/PHYAD0
RXD_0/PHYAD1
RXD_1/PHYAD2
RXD_2/PHYAD3
RXD_3/PHYAD4

IO
G

N
D

IO
VD

D
33

R70
49.9

C44
0.01uF

C56
0.01uF

R65

165

C40
0.1uF

R72
49.9

R64
2.2K

C41
0.1uF

R63
2.2K

R68
2.2K

C50
0.1uF

R69
49.9

C52
0.1uF

R62
2.2K

R75
33

R90
2.2K

R59
324

C45
0.01uF

R91
2.2K

R60
324

RMII_CLOCK_PHY_2

EMCCRSDV2

EMCMDCLK

EMCRXERR2

EMCTXEN2

EMCDIO

EMCRXD[21:20]

EMCTXD[21:20]

GPIO02

SYSRESET


