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Power: +1.5V, +1.8V, +0.9V

Place components
close to CPU

Bulk Decoupling
 

Place all components within
this block close together

VOUT= 0.6v(1+R1/R2)VOUT= 0.6v(1+R1/R2)

PLLLPF = VIN = 750khz

4 mounting holes

Alternate power input terminal
Two 10A fuses result in 16A rating

Place these 4 caps
close to DDR parts

Place Ferrite beads and jumper
as close to CPU as possible

Place components close
to CPU

Place Ferrite beads and jumper
as close to CPU as possible

Place Ferrite beads and jumper
as close to CPU as possible

Place Ferrite beads and jumper
as close to CPU as possible Place components close to CPU

+1.5 V+1.8 V

VTT Island by-pass caps place evenly across VTT island 
(1 cap for every 2 signals terminated) 
(1 Tantalum Cap on each end of island) 
VTT regulator placed at center of VTT island

+0.9 VPlace all components within
this block close together

+5.0 V

Bulk Decoupling

CPU Core by-pass caps place as close 
to CPU SOVdd pins as possibleCPU Core by-pass caps place as close to CPU Vdd pins as possible

CPU Core by-pass caps place as close 
to CPU SOVdd pins as possible

Bulk Decoupling

CPU Core by-pass caps place as 
close to CPU OVdd pins as possible

Bulk Decoupling

Place silk screen
near J3: "+1.5V"

Place silk screen
near J4: "+1.8V"

Place silk screen
near J5: "+2.5V"

Place silk screen
near J6: "+3.3V"

NO POP
NO POP NO POP

Use 25mil trace

NOTE:  The analog grounds, GND_U2 and GND_U3,
must each be tied to the digital ground, GND, at
a single point, preferably very close to the IC.

~3.6Amp
~2.9Amp

Each Analog GND
tied to Digital GND
at a single point.

NO POP NO POP
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Place all components within
this block close together

Place one cap at each corner of the PCB

Place RSET6 between pins 1 & 3

Place all components within
this block close together

Place RSET7 between pins 1 & 4

Place RSET5 between pins 1 & 3

Place all components within
this block close together

Place all components within
this block close together

VOUT= 0.41v(R1/R2)+0.41V
1.0 Amp
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+3.3 V

+12 V -12 V
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RSET7
1.96K, 1%
0402

1
2

+ C217
100uF
3528

+ C217
100uF
3528

1
2

C236
2.2uF
0805

C236
2.2uF
0805

1
2

RSET8
33.2K, 1%
0402

RSET8
33.2K, 1%
0402

1
2

+ C207
10uF
C6032

+ C207
10uF
C6032

1
2

C235
4.7uF
0805

C235
4.7uF
0805

1
2

C216
22uF
1210

C216
22uF
1210

1
2

C237
.01uF
0402

C237
.01uF
0402

G
N

D
2

6

VIN28

TRIM 9

VOUT3 4

ON/OFF10
SENSE 3

VIN17
VOUT1 1

VOUT2 2

G
N

D
1

5

U4
AXH016A0X3
51x7 SIP Module

U4
AXH016A0X3
51x7 SIP Module

1
2

+ C229
100uF
3528

+ C229
100uF
3528

1
2

+ CB-14
100uF
3528

+ CB-14
100uF
3528

1
2

+ C209
330uF
D7343

+ C209
330uF
D7343

1
2

RSET11
22.1K, 1%
0402

RSET11
22.1K, 1%
0402

1
2

C205
0.1uF
0402

C205
0.1uF
0402

1
2

C211
1uF
0805

C211
1uF
0805

1
2

RSET10
110K, 1%
0402

RSET10
110K, 1%
0402

G
N

D
1

VIN2

ADJ 3

VOUT 4

U5
PTN04050CAZ
23x13 Module

U5
PTN04050CAZ
23x13 Module

1
2

+ CB-13
100uF
3528

+ CB-13
100uF
3528

1
2

C234
.01uF
0402

C234
.01uF
0402

1
2

+

C230
100uF
3528

+

C230
100uF
3528

1
2

+ C201
220uF
D7343

+ C201
220uF
D7343

1
2

C206
1uF
0805

C206
1uF
0805



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

CLK_SYS_33mhzCLK_2

CLK_3

CLK_1

RESET_POR#

CPU_TDI

TrcBS0

TrcBS1

TrcBS2

TrcES0

TrcES1

TrcES2

TrcES3

CPU_TDO

CPU_TMS

CPU_TCK

CPU_HALT#

Trc_Clk

TrcES4

TrcTS0

TrcTS1

TrcTS2

TrcTS3

TrcTS4

TrcTS5

TrcTS6

Trc_Clk
CPU_HALT#

TrcBS1
TrcBS0

TrcES0

TrcES2
TrcES1

TrcBS2

TrcES4

TrcTS1
TrcTS0

TrcES3

TrcTS3

TrcTS6
TrcTS5

TrcTS2

CPU_TDI

CPU_TDO

CPU_TCK

TrcTS4

CPU_TMS

CPU_TDO
CPU_TDI DEBUG_TRST#

CPU_TCK
CPU_TMS

CPU_HALT#

CLK_6

CLK_8

CLK_5

CLK_9

CLK_7

CLK_4

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

VCC_JTAG

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

VCC_JTAG

+3.3V

GPIO44 6

GPIO45 6

GPIO46 6

GPIO47 6

GPIO48 6

SEL_SYSCLK 11

CPU_TRST# 11

GETH0_INT# 7

PCI_INTA# 9

STTM_ALERT 6

GETH1_INT# 8

PWR_GOOD2,3,11

RESET_PB_POR#11

CLK_SEL_M66EN11

CLK_TMRCLK11

RESET_POR# 6,11

CLK_UART_11.0592mhz 6

CLK_CPLD_33mhz 11

CLK_GETH1_25mhz 8

CLK_PCI2_66/33mhz 9

CLK_PCI3_66/33mhz 9

CLK_GETH0_25mhz 7

CLK_USB2.0_48mhz 10

CLK_CPLD_50mhz 11

CLK_USB2.0_12mhz 10

CLK_PCI1_66/33mhz 9

SYSERR11
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PWR_GOOD monitors the
+1.0v, +1.5v, +1.8v,
+2.5v, and +3.3V supplies

 NO POP
RO1 - RO5

IRQ0-9 have programmable polarity per
section 10.5.7 (UIC0_PR) 440ep user
manual

Critical Placement and Route
Clock Rules:

TRACE & JTAG CONNECTORS

Clock Rules:

CLK_UART_11.0592mhz = as short as possible
Clk_SYS_33mhz       = as short as possible
CLK_CPLD_33mhz      = CLK_SYS_33mhz 

Clock Rules:

CLK_PCI3_66/33mhz   = as short as possible
CLK_PCI2_66/33mhz   = Clk_PCI3_66/33mhz 
CLK_PCI1_66/33mhz   = Clk_PCI2_66/33mhz + 2.5"

CLK_GETH0_25mhz     = as short as possible
CLK_GETH1_25mhz     = Clk_GETH0_25mhz

CLK_CPLD_50mhz     = as short as possible
CLK_USB2.0_48mhz   = as short as possible
CLK_USB2.0_12mhz   = as short as possible

Critical placement and routing
of the Trace connector and nets.
Up to CPU frequency/4

TRACE PORT

Critical Placement and Route
Clock Rules:

R26 is for current
limiting and should
be <100 Ohms.

1 2
RS-1 33 0402RS-1 33 0402

1 2
RS-6 33 0402RS-6 33 0402

1 2
R13 0 0402R13 0 0402

1 2
R38 10K 0402R38 10K 0402

1 2
R24 1K 0402R24 1K 0402

1 2
RS-2 33 0402RS-2 33 0402

1
2

R23
1K
0402

R23
1K
0402

1 2
R42 180 0402R42 180 0402

1
2

RO4
1K
0402

RO4
1K
0402

MR/3

VDD 5

RST/ 1

GND2

IN4

U31

MIC2774N-29
SOT-23-5
U31

MIC2774N-29
SOT-23-5

1
2

R35
3.3K
0402

R35
3.3K
0402

1
2

R41
15K
0402

R41
15K
0402

1
2

R33
3.3K
0402

R33
3.3K
0402

1
2

R29
3.3K
0402

R29
3.3K
0402

1 2
R22 0 0402R22 0 0402

1 2
R34 3.3K 0402R34 3.3K 0402

1
2

R30
3.3K
0402

R30
3.3K
0402

1

TP1

Test Point
1mm
TP1

Test Point
1mm

1
2

Y1
22.1184MHz

SMT6X3

Y1
22.1184MHz

SMT6X3

1
2

C53
0.1uF
0402

C53
0.1uF
0402

1 2
RS-11 33 0402RS-11 33 0402

1 2
R18 0 0402R18 0 0402

XTALIN3 CLKC 1

CLKB 5

CLKA 6

XTALOUT4

FS 8VDD7

GND2

U9

CY22381FX_0211
SOIC-8
U9

CY22381FX_0211
SOIC-8

1 2
RS-7 33 0402RS-7 33 0402

1 2
R14 0 0402R14 0 0402 1

3
5
7
9

11
13
15
17
19

2
4
6
8
10
12
14
16
18
20

21 22
23 24
25 26
27 28
29 30
31 32
33 34
35 36
37 38

39 40

41 4243
N

CJ1

.25in F SMT
2x19
J1

.25in F SMT
2x19

1 2

C49 18pF 0402C49 18pF 0402

1
2

R25
1K
0402

R25
1K
0402

1
2

R32
3.3K
0402

R32
3.3K
0402

1
2

RO5
1K
0402

RO5
1K
0402

1 2
R39 10K 0402R39 10K 0402

1 2
RS-3 33 0402RS-3 33 0402

TCK P2

TDI K3

TDO B22

TMS K2

TRST# A6

TrcBS0_GPIO49AE34

TrcBS1_GPIO50AE32

TrcBS2_GPIO51AE33

TrcClkAG32

TrcES0_GPIO52AE31

TrcES1_GPIO53AF34

TrcES2_GPIO54AF33

TrcES3_GPIO55AF32

TrcES4_GPIO56AF31

TrcTS0_GPIO57AG34

TrcTS1_GPIO58AG31

TrcTS2_GPIO59AH33

TrcTS3_GPIO60AH34

TrcTS4_GPIO61AH32

TrcTS5_GPIO62AJ34

TrcTS6_GPIO63AH31

Halt#_Drvinh2E32

JTAGRiscWatch

U1C

440EPx/GRx
TE-PBGA680

JTAGRiscWatch

U1C

440EPx/GRx
TE-PBGA680

1 2
C54

0.1uF
0402C54

0.1uF
0402

1 2
R10 0 0402R10 0 0402

1
2

Y2
12.00 MHz

SMT6X3

Y2
12.00 MHz

SMT6X3

1 2
R19 0 0402R19 0 0402

1 2
R36 10K 0402R36 10K 0402

1
2

C31-1
0.1uF
0402

C31-1
0.1uF
0402

1 3
D1A

BAV70 SOT23

D1A

BAV70 SOT23

1 2
RS-8 33 0402RS-8 33 0402

1 2
R15 0 0402R15 0 0402

1 2

C51 18pF 0402C51 18pF 0402

1
2

C47
2.2uF
0805

C47
2.2uF
0805

1
2

C10-2
0.1uF
0402

C10-2
0.1uF
0402

1 2
R40 10K 0402R40 10K 0402

1 2
RS-4 33 0402RS-4 33 0402

1 2
R11 0 0402R11 0 0402

1
2

R27
3.3K
0402

R27
3.3K
0402

1
2

C9-1
0.1uF
0402

C9-1
0.1uF
0402

1 2

C48 18pF 0402C48 18pF 0402

1
2

RO2
1K
0402

RO2
1K
0402

XTALIN4

XBUF 6

CPUCLK 8

CLKA 10

CLKB 9

CLKC 1

CLKD 7

XTALOUT5

S012

S113

S2_SUSPND#15

OE_SHDWN#16

VDD_2 2

VDD_14 14

GND_33

GND_1111

U10

CY2292FZX_0211
TSSOP-16
U10

CY2292FZX_0211
TSSOP-16

1 2
R20 0 0402R20 0 0402

1
2

RO1
1K
0402

RO1
1K
0402

1 2
RS-9 33 0402RS-9 33 0402

1 2
R16 0 0402R16 0 0402

1 2

C52 18pF 0402C52 18pF 0402

1
2

C10-1
0.1uF
0402

C10-1
0.1uF
0402

1 2
RS-5 33 0402RS-5 33 0402

1 2
R12 0 0402R12 0 0402

SysClkAP23

SysErrAD32

SysReset#AD31

TmrClkP3

TestEnC9

PSROOutA20

IRQ0 AD33

IRQ1 AC31

IRQ2 AD34

IRQ3 U34

IRQ4_GPIO44_DMAAck1 V32

IRQ5_ModeCtrl_DMAReq1 W34

IRQ6_GPIO45_EOT1_TC1 U33

IRQ7_GPIO46_DMAReq0 U32

IRQ9_GPIO48_EOT0_TC0 T32

IRQ8_GPIO47_DMAAck0 T34

TherMonAC16

TherMonBD16

SYSTEM INTERRUPTS

U1B

440EPx/GRx
TE-PBGA680

SYSTEM INTERRUPTS

U1B

440EPx/GRx
TE-PBGA680

1
2

RO3
1K
0402

RO3
1K
0402

1
2

R31
3.3K
0402

R31
3.3K
0402

1 2
R37 10K 0402R37 10K 0402

1 2
R21 0 0402R21 0 0402

1
2

R28
3.3K
0402

R28
3.3K
0402

1 2
RS-10 33 0402RS-10 33 0402

1 2
R17 0 0402R17 0 0402

1 2
R26 33 0402R26 33 0402

1
2

3
4

SW1

SPST
SMT4
SW1

SPST
SMT4

1
3
5
7
9

11
13
15

2
4
6
8
10
12
14
16

P1

.1in M SMT
2x8
P1

.1in M SMT
2x8



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

DDR_PDQ0
DDR_PDQ1
DDR_PDQ2
DDR_PDQ3
DDR_PDQ4
DDR_PDQ5
DDR_PDQ6
DDR_PDQ7
DDR_PDQ8
DDR_PDQ9
DDR_PDQ10
DDR_PDQ11
DDR_PDQ12
DDR_PDQ13
DDR_PDQ14
DDR_PDQ15
DDR_PDQ16
DDR_PDQ17
DDR_PDQ18
DDR_PDQ19
DDR_PDQ20
DDR_PDQ21
DDR_PDQ22
DDR_PDQ23
DDR_PDQ24
DDR_PDQ25
DDR_PDQ26
DDR_PDQ27
DDR_PDQ28
DDR_PDQ29
DDR_PDQ30
DDR_PDQ31

DDR_PA0
DDR_PA1
DDR_PA2
DDR_PA3
DDR_PA4
DDR_PA5
DDR_PA6
DDR_PA7
DDR_PA8
DDR_PA9
DDR_PA10
DDR_PA11
DDR_PA12

DDR_PBA0
DDR_PBA1

DDR_PDQ32
DDR_PDQ33
DDR_PDQ34
DDR_PDQ35
DDR_PDQ36
DDR_PDQ37
DDR_PDQ38

DDR_PDQ42
DDR_PDQ43
DDR_PDQ44

DDR_PDQ39

DDR_PDQ45

DDR_PDQ40
DDR_PDQ41

DDR_PDQ49
DDR_PDQ50
DDR_PDQ51

DDR_PDQ46

DDR_PDQ52

DDR_PDQ47
DDR_PDQ48

DDR_PDQ56
DDR_PDQ57
DDR_PDQ58

DDR_PDQ53

DDR_PDQ59

DDR_PDQ54
DDR_PDQ55

DDR_PDQ60
DDR_PDQ61
DDR_PDQ62
DDR_PDQ63

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9
DDR_A10
DDR_A11
DDR_A12

DDR_BA0
DDR_BA1

DDR_DQ0
DDR_DQ1
DDR_DQ2
DDR_DQ3
DDR_DQ4
DDR_DQ5
DDR_DQ6
DDR_DQ7
DDR_DQ8
DDR_DQ9
DDR_DQ10
DDR_DQ11
DDR_DQ12
DDR_DQ13
DDR_DQ14
DDR_DQ15

DDR_DQS0

DDR_DQS1

DDR_PA13

DDR_A13

DDR_BA2
DDR_DQ29

DDR_DQ21

DDR_DQ30

DDR_DQ22

DDR_DQ31

DDR_DQ23

DDR_BA0

DDR_DQS2

DDR_DQ17

DDR_DQ24

DDR_BA1
DDR_BA2

DDR_DQ18

DDR_DQ25

DDR_DQS3

DDR_DQ26
DDR_DQ27

DDR_A13

DDR_DQ19

DDR_DQ16

DDR_DQ28

DDR_DQ20

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9
DDR_A10
DDR_A11
DDR_A12

DDR_DQ61

DDR_DQ53

DDR_DQ62

DDR_DQ54

DDR_DQ63

DDR_DQ55

DDR_BA0

DDR_DQS6

DDR_DQ49

DDR_DQ56

DDR_BA1
DDR_BA2

DDR_DQ50

DDR_DQ57

DDR_DQS7

DDR_DQ58
DDR_DQ59

DDR_A13

DDR_DQ51

DDR_DQ48

DDR_DQ60

DDR_DQ52

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9
DDR_A10
DDR_A11
DDR_A12

DDR_BA0

DDR_DQS4

DDR_BA1
DDR_BA2

DDR_DQS5

DDR_A13

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9
DDR_A10
DDR_A11
DDR_A12

DDR_PBA2

DDR_PDM4
DDR_PDM5
DDR_PDM6
DDR_PDM7

DDR_PDQS4
DDR_PDQS5
DDR_PDQS6
DDR_PDQS7

DDR_PCS#

DDR_PDM0
DDR_PDM1
DDR_PDM2
DDR_PDM3

DDR_PDQS0
DDR_PDQS1
DDR_PDQS2
DDR_PDQS3

DDR_PCKE

DDR_PWE#
DDR_PCAS#
DDR_PRAS#

DDR_PODT
DDR_DM1
DDR_DM0

DDR_ODT

DDR_CLK0p

DDR_CLK0n

DDR_CS#

DDR_WE#
DDR_CAS#
DDR_RAS#

DDR_CKE

DDR_DM3
DDR_DM2

DDR_ODT

DDR_CLK1p

DDR_CLK1n

DDR_CS#

DDR_WE#
DDR_CAS#
DDR_RAS#

DDR_CKE

DDR_DM5
DDR_DM4

DDR_ODT

DDR_CLK2p

DDR_CLK2n

DDR_CS#

DDR_WE#
DDR_CAS#
DDR_RAS#

DDR_CKE

DDR_DM7
DDR_DM6

DDR_ODT
DDR_CS#

DDR_WE#
DDR_CAS#
DDR_RAS#

DDR_CKE

DDR_DQ45

DDR_DQ37

DDR_DQ46

DDR_DQ38

DDR_DQ47

DDR_DQ39

DDR_DQ33

DDR_DQ40

DDR_DQ34

DDR_DQ42
DDR_DQ43

DDR_DQ41

DDR_DQ35

DDR_DQ32

DDR_DQ44

DDR_DQ36

DDR_PA2
DDR_PA1
DDR_PA0

DDR_PA13

DDR_PA7
DDR_PA6
DDR_PA5
DDR_PA4
DDR_PA3

DDR_PA12
DDR_PA11
DDR_PA10
DDR_PA9
DDR_PA8

DDR_PCKE
DDR_PCS#
DDR_PODT
DDR_PWE#

DDR_PBA2
DDR_PBA1
DDR_PBA0

DDR_PRAS#
DDR_PCAS#

DDR_A2
DDR_A1
DDR_A0

DDR_A13

DDR_A7
DDR_A6
DDR_A5
DDR_A4
DDR_A3

DDR_A12
DDR_A11
DDR_A10
DDR_A9
DDR_A8

DDR_CKE

DDR_CS#

DDR_ODT

DDR_WE#

DDR_BA2
DDR_BA1
DDR_BA0

DDR_RAS#
DDR_CAS#

DDR_DQ13

DDR_DQ5

DDR_DQ14

DDR_DQ6

DDR_DQ15

DDR_DQ7

DDR_DQ1

DDR_DQ8

DDR_DQ2

DDR_DQ9
DDR_DQ10
DDR_DQ11

DDR_DQ3

DDR_DQ0

DDR_DQ12

DDR_DQ4

DDR_DQ29

DDR_DQ21

DDR_DQ30

DDR_DQ22

DDR_DQ31

DDR_DQ23

DDR_DQ17

DDR_DQ24

DDR_DQ18

DDR_DQ25
DDR_DQ26
DDR_DQ27

DDR_DQ19

DDR_DQ28

DDR_DQ16

DDR_DQ20

DDR_DQ45

DDR_DQ37

DDR_DQ46

DDR_DQ38

DDR_DQ47

DDR_DQ39

DDR_DQ33

DDR_DQ40

DDR_DQ34

DDR_DQ42
DDR_DQ43

DDR_DQ41

DDR_DQ35

DDR_DQ32

DDR_DQ44

DDR_DQ36

DDR_DQ61

DDR_DQ53

DDR_DQ62

DDR_DQ54

DDR_DQ63

DDR_DQ55

DDR_DQ49

DDR_DQ56

DDR_DQ50

DDR_DQ57
DDR_DQ58
DDR_DQ59

DDR_DQ51

DDR_DQ48

DDR_DQ60

DDR_DQ52

DDR_DM0
DDR_DM1
DDR_DM2
DDR_DM3
DDR_DM4
DDR_DM5
DDR_DM6
DDR_DM7

DDR_DQS0
DDR_DQS1
DDR_DQS2
DDR_DQS3
DDR_DQS4
DDR_DQS5
DDR_DQS6
DDR_DQS7

DDR_CLK3n

DDR_CLK3p

DDR_DQ[0..63]

DDR_CLKFBn
DDR_CLKFBp

DDR_CLKOUT#

DDR_CLKOUT

DDR_CLK0p
DDR_CLK0n

DDR_CLK1n
DDR_CLK1p

DDR_CLK2n
DDR_CLK2p

DDR_CLK3n
DDR_CLK3p

DDR_A2
DDR_A1
DDR_A0

DDR_A13

DDR_A7
DDR_A6
DDR_A5
DDR_A4
DDR_A3

DDR_A12
DDR_A11
DDR_A10
DDR_A9
DDR_A8

DDR_WE#

DDR_BA2
DDR_BA1
DDR_BA0

DDR_RAS#
DDR_CAS#

DDR_A13

DDR_A0
DDR_A1
DDR_A2
DDR_A3
DDR_A4
DDR_A5
DDR_A6
DDR_A7
DDR_A8
DDR_A9
DDR_A10
DDR_A11
DDR_A12

DDR_ODT
DDR_CS#
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DDR-Memory

Place parts
as close to
CPU as possible

DDR by-pass caps place as close to DDR power pins
as possible (1 cap for every 2 pins)

DDR by-pass caps place as close to DDR power pins
as possible (1 cap for every 2 pins)

DDR by-pass caps place as close to DDR power pins
as possible (1 cap for every 2 pins)

DDR by-pass caps place as close to DDR power pins
as possible (1 cap for every 2 pins)

TL3

TL3

TL3

TL3

TL1TL0CPU
Addr Nets

R-SERIES

LAYOUT EXAMPLE

DDR1

DDR2

DDR3

DDR4

CRITICAL PLACEMENT AND ROUTING:
All Components, and signals on this page have very tight and 
critical routing and placement parameters:

(IDEAL Layout)
All clocks = each other = data lines = control = address
In other words all signals equal each other.

Place series resistors and compensation capacitors close to the 
DDR2 devices (TL1 is much smaller than TL0).  Place termination 
resistors on the top layer at VTT island, at end of bus. Use
wide island trace to increase current capacity (3A). 

Route DDR2 signals only on layers that are directly adjacent to 
the designated reference plane:  GND for DQ,DM,DQS; VDD for ADD.

Route each 10-bit byte lane of the data group (DQ, DQS, 
and DM) on the same layers with matched trace lengths (within 
+/- 25 mils of the respective strobe, DQS). Vias and BGA
breakout patterns should be included in the analysis of each
individual trace length. Include 1.6mm net length per via.

To help reduce crosstalk, data and data strobes should be 
isolated from the address and command signals. This is 
accomplished by routing different signal types on separate 
layers of the printed circuit board. 

Total trace lengths for any signal, CPU to DRAM must not 
exceed 100 mm.  Separate data and control nets by a minimum
of 0.5 mm to minimize crosstalk. 

VTT
ISLANDR-TERM

TL2

TL2

Refer to: 
    JEDEC "PC2-4200/PC2-3200 DDR2
    Unbuffered MicroDIMM Reference Design
    Specification" Rev 0.5 4/26/04

    Micron TN-47-01 "DDR2 Design Guide
    for Two-DIMM System"

DDR devices should be placed and routed in an
analogous fashion to optimize signal fan-out.

Critical Placement:
Place as close as 
possible to pins
M8 and N8 of device

Critical Placement:
Place as close as 
possible to pins
M8 and N8 of device

Critical Placement:
Place as close as 
possible to pins
M8 and N8 of device

Critical Placement:
Place as close as 
possible to pins
M8 and N8 of device

TL4

TL4

TL4

TL4

C-Load
Matching GND

TL5

TL6

C-Comp

GND

Critical Placement:
Place Compensation Caps at Series Res. 
end of TL0 segment per Layout Example

TL0 >> TL1

Critical Placement:
Place Series Resistors as 
close to DDR as possible

Critical Placement:
Place Series Resistors as 
close to DDR as possible

- Route all DDR clocks 
 as differential pairs

Critical Placement:
Place Load-Matching Caps at DDR 
end of net (TL6) per Layout Example

Critical Placement:
Place Parallel Termination at DDR 
end of net (TL5) per Layout Example

Critical 
Placement

- The trace length of 
 DDR_CLKOUT must be
 slightly longer than the
 addr,cmd,ctrl signal nets

500ps Loop

- DDR_CLKFB trace
 length must equal 
 the other DDR_CLK#s
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1 2
RDS49 22 0402RDS49 22 0402

1 2

CC1 24pF 0402CC1 24pF 0402

1 2
RDS68 22 0402RDS68 22 0402

1
2

C11-6
0.1uF
0402

C11-6
0.1uF
0402

1 2
R58 2.7K 0402R58 2.7K 0402

1 2
RDS79 22 0402RDS79 22 0402

1 2
RDS20 3.3 0402RDS20 3.3 0402

1 2
C32-2

0.1uF
0402C32-2

0.1uF
0402

1 2

CLM10 8.2pF 0402CLM10 8.2pF 0402

1 2
RDS90 22 0402RDS90 22 0402

1 2
RDS32 22 0402RDS32 22 0402

1 2
RDT11 47 0402RDT11 47 0402

1
2

C13-3
0.1uF
0402

C13-3
0.1uF
0402

1 2
RDS101 22 0402RDS101 22 0402

1 2
RDT13 47 0402RDT13 47 0402

1 2

CLM7 8.2pF 0402CLM7 8.2pF 0402

1
2

C1-84
0.1uF
0402

C1-84
0.1uF
0402

1 2

CC22 24pF 0402CC22 24pF 0402

1 2

CLM5 8.2pF 0402CLM5 8.2pF 0402

1 2
RDS9 3.3 0402RDS9 3.3 0402

1 2

CC11 24pF 0402CC11 24pF 0402

1 2
RDS47 22 0402RDS47 22 0402

1 2
RDS66 22 0402RDS66 22 0402

1 2
RDS77 22 0402RDS77 22 0402

1 2
RDT6 47 0402RDT6 47 0402

1 2
R53 2.7K 0402R53 2.7K 0402

1
2

C11-5
0.1uF
0402

C11-5
0.1uF
0402

1 2
RDS88 22 0402RDS88 22 0402

1 2
RDS30 22 0402RDS30 22 0402

1 2
RDS99 22 0402RDS99 22 0402

1 2

CLM2 8.2pF 0402CLM2 8.2pF 0402

1 2

CC23 24pF 0402CC23 24pF 0402
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UDQS E7
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D
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CK#N8
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D
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9
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LDQS J7

LDQSn H8

V
D

D
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9

V
D

D
5

V
1

VDDL M1

V
D

D
Q

6
K

9

DQ0 K8

DQ1 K2

DQ2 L7

DQ3 L3

DQ4 L1

DQ5 L9

DQ6 J1

DQ7 J9

VSSDL M7

NC1 D2

NC2 H2

DQ8 F8

DQ9 F2

DQ10 G7

DQ11 G3

DQ12 G1

DQ13 G9

DQ14 E1

DQ15 E9

UDME3
LDMJ3

NC/A15V7

UDQSn D8

CS#P8

RAS#N7

CAS#P7

WE#N3

BA0P2

BA1P3

NC/BA2P1
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A0R8

A1R3

A2R7

A3T2

A4T8

A5T3

A6T7

A7U2

A8U8

A9U3

A10R2

A11U7

A12V2

NC/A13V8

NC/A14V3

V
D

D
Q

7
F

1

V
D

D
Q
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Q
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U11

64Mbx16 DDR2
FBGA92
U11

64Mbx16 DDR2
FBGA92

1
2

C12-11
.01uF
0402

C12-11
.01uF
0402

1
2

C14-12
1pF
0402

C14-12
1pF
0402

1
2

C13-1
0.1uF
0402

C13-1
0.1uF
0402

1
2

C14-10
0.1uF
0402

C14-10
0.1uF
0402

1 2

CLM16 8.2pF 0402CLM16 8.2pF 0402
1 2

CLM17 8.2pF 0402CLM17 8.2pF 0402

1
2

C13-9
0.1uF
0402

C13-9
0.1uF
0402

1 2
C32-1

0.1uF
0402C32-1

0.1uF
0402

1 2

CC12 24pF 0402CC12 24pF 0402

1 2
RDS10 3.3 0402RDS10 3.3 0402

1 2

CLM4 8.2pF 0402CLM4 8.2pF 0402

1 2
R51 2.7K 0402R51 2.7K 0402

1 2
RDS45 22 0402RDS45 22 0402

1 2
RDT22 47 0402RDT22 47 0402

1 2
R55 2.7K 0402R55 2.7K 0402

1 2
RDS64 22 0402RDS64 22 0402

1 2
RDS56 22 0402RDS56 22 0402

1
2

C13-12
1pF
0402

C13-12
1pF
0402

1 2
RDS75 22 0402RDS75 22 0402

1 2
RDT17 47 0402RDT17 47 0402

1 2
RDS86 22 0402RDS86 22 0402

1 2
RDS28 22 0402RDS28 22 0402

1
2

R44
120, 1%
0402

R44
120, 1%
0402

1 2
RDS97 22 0402RDS97 22 0402

1 2
RDS39 22 0402RDS39 22 0402

1 2

CLM20 8.2pF 0402CLM20 8.2pF 0402

1
2

C14-11
.01uF
0402

C14-11
.01uF
0402

1 2
RDS23 3.3 0402RDS23 3.3 0402

1 2
R47 120, 1% 0402R47 120, 1% 0402

1 2
RDS24 22 0402RDS24 22 0402

1 2

CC13 24pF 0402CC13 24pF 0402

1 2
RDS40 22 0402RDS40 22 0402

1 2
RDS11 3.3 0402RDS11 3.3 0402

1
2

C12-12
1pF
0402

C12-12
1pF
0402

1 2
R57 2.7K 0402R57 2.7K 0402

1
2

C13-4
0.1uF
0402

C13-4
0.1uF
0402

1 2

CC2 24pF 0402CC2 24pF 0402

1 2

CLM6 8.2pF 0402CLM6 8.2pF 0402

1 2
RDS43 22 0402RDS43 22 0402

1 2
RDS62 22 0402RDS62 22 0402

1 2
RDT3 47 0402RDT3 47 0402

1 2
RDS54 22 0402RDS54 22 0402

1 2
RDS73 22 0402RDS73 22 0402

1 2
RDS84 22 0402RDS84 22 0402

1 2
RDS26 22 0402RDS26 22 0402

1
2

C1-87
.01uF
0402

C1-87
.01uF
0402

1
2

C12-6
0.1uF
0402

C12-6
0.1uF
0402

1 2
RDS95 22 0402RDS95 22 0402

1 2
RDS37 22 0402RDS37 22 0402

1
2

C11-12
1pF
0402

C11-12
1pF
0402

BA0 AJ3

BankSel#0 AH2

BankSel#1 AH1

CAS# AH4

MemClkEn AN9

DM0 AL21

DM1 AM18

DM2 AP15

DM3 AL14

DM8 AN10

DQS0 AM21

DQS1 AM19

DQS2 AL16

DQS3 AM13

DQS8 AP10

ECC0 AM11

ECC1 AL11

ECC2 AM9

ECC3 AL9

ECC4 AP11

ECC5 AN11

ECC6 AM10

ECC7 AP9

MemAddr00 AM5

MemAddr01 AP4

MemAddr02 AP5

MemAddr03 AM6

MemAddr04 AP6

MemAddr05 AN6

MemAddr06 AL7

MemAddr07 AN7

MemAddr08 AM7

MemAddr09 AP7

MemAddr10 AL2

MemAddr11 AL8

MemAddr12 AM8

MemClkOut AL1

MemClkOut# AK1

MemData00AN22

MemData01AP22

MemData02AM20

MemData03AL20

MemData04AL22

MemData05AM22

MemData06AN21

MemData07AP21

MemData08AP20

MemData09AL18

MemData10AN17

MemData11AP17

MemData12AN20

MemData13AP19

MemData14AN18

MemData15AP18

MemData16AM16

MemData17AP16

MemData18AL15

MemData19AP14

MemData20AL17

MemData21AM17

MemData22AN15

MemData23AM15

MemData24AP13

MemData25AN13

MemData26AP12

MemData27AL12

MemData28AM14

MemData29AN14

MemData30AL13

MemData31AM12

Svref1AY4

RAS# AJ4

WE# AJ2

Svref1BAL10

Svref2AAF4

Svref2BAL19

MemAddr13 AG4

BA1 AK3

BA2 AP8

MemData32AF3

MemData33AF1

MemData34AD4

MemData35AD3

MemData36AG3

MemData37AF2

MemData38AE2

MemData39AE1

MemData40AC3

MemData41AC1

MemData42AA4

MemData43AA3

MemData44AD2

MemData45AC4

MemData46AB1

MemData47AB2

MemData48Y3

MemData49Y2

MemData50V4

MemData51V3

MemData52AA2

MemData53AA1

MemData54W3

MemData55W1

MemData56U1

MemData57U2

MemData58T4

MemData59R1

MemData60V2

MemData61V1

MemData62T1

MemData63T3

DM4 AE4

DM5 AB3

DM6 Y1

DM7 U3

DQS4 AE3

DQS5 AB4

DQS6 W4

DQS7 U4

MemODT0 AH3

MemODT1 AG1

DDR SDRAM 

U1D

440EPx/GRx
TE-PBGA680

DDR SDRAM 

U1D

440EPx/GRx
TE-PBGA680

1 2
RDS21 3.3 0402RDS21 3.3 0402

1 2

CLM8 8.2pF 0402CLM8 8.2pF 0402

1 2

CC14 24pF 0402CC14 24pF 0402

1 2
RDS12 3.3 0402RDS12 3.3 0402

1 2
RDT7 47 0402RDT7 47 0402

1
2

C14-6
0.1uF
0402

C14-6
0.1uF
0402

1 2

CC3 24pF 0402CC3 24pF 0402

1 2
RDS41 22 0402RDS41 22 0402

1
2

C1-85
0.1uF
0402

C1-85
0.1uF
0402

1 2
L5

600Ohm 200mA

0805L5

600Ohm 200mA

0805

1
2

C13-2
0.1uF
0402

C13-2
0.1uF
0402

1 2
RDS60 22 0402RDS60 22 0402

1 2
RDS52 22 0402RDS52 22 0402

1 2
RDS71 22 0402RDS71 22 0402

1 2
RDS82 22 0402RDS82 22 0402

1 2
RDT14 47 0402RDT14 47 0402

1 2
RDS93 22 0402RDS93 22 0402

1 2
RDS35 22 0402RDS35 22 0402

1 2

CLM11 8.2pF 0402CLM11 8.2pF 04021 2

CLM13 8.2pF 0402CLM13 8.2pF 0402

1 2
RDS1 3.3 0402RDS1 3.3 0402

1
2

C11-8
0.1uF
0402

C11-8
0.1uF
0402

1 2
RDS13 3.3 0402RDS13 3.3 0402

1 2

CC15 24pF 0402CC15 24pF 0402

1
2

C12-8
0.1uF
0402

C12-8
0.1uF
0402

1
2

C12-7
0.1uF
0402

C12-7
0.1uF
0402

1 2
RDT1 47 0402RDT1 47 0402

1 2
RDS2 3.3 0402RDS2 3.3 0402

1 2

CC4 24pF 0402CC4 24pF 0402

1 2
RDT18 47 0402RDT18 47 0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PADD2_GPIO5

PADD4_GPIO3

PADD9
PADD10
PADD11
PADD12
PADD13
PADD14
PADD15

PADD17
PADD18
PADD19
PADD20
PADD21
PADD22
PADD23

PADD25
PADD26
PADD27
PADD28
PADD29
PADD30
PADD31

PDATA0
PDATA1
PDATA2
PDATA3
PDATA4
PDATA5
PDATA6
PDATA7
PDATA8
PDATA9
PDATA10
PDATA11
PDATA12
PDATA13
PDATA14
PDATA15

EXT_RESET#

PERERR_GPIO11

PADD24

PADD16

PCS_NOR
POE#
PR_W#

PADD6

PADD30
PADD29
PADD28
PADD27
PADD26
PADD25
PADD24
PADD23
PADD22
PADD21
PADD20
PADD19
PADD18
PADD17
PADD16
PADD15
PADD14
PADD13
PADD12
PADD11
PADD10
PADD9
PADD8
PADD7
PADD6
PADD5

PCS_0

PCS_4_GPIO09

PCS_2
PCS_1_GPIO06

PCS_5_GPIO010

POE#

PR_W#

PWBE_0#
PWBE_1#

PREADY
PBLAST#

PCS_0

PCS_1_GPIO06

PCS_2

PCS_4_GPIO09

PCS_5_GPIO010

POE#

PR_W#

PWBE_0#

PWBE_1#

PBLAST#

PREADY

x_UART2_TX
x_UART2_RX

x_UART2_RTS#
x_UART2_CTS#

CPU_UART0_DSR#

PERPAR1_UART1_RTS#

UART1_TX

UART1_RX

UART2_RX

I2C0_SCLK

UART2_TX

I2C0_SDATA

SCPClk

I2C0_SCLK

UART1_TX

I2C0_SDATA

I2C0_SCLK

x_UART1_TX

I2C0_66_DATA

SCPDO

x_UART1_RX

x_UART1_RTS#
x_UART1_CTS#

UART1_RX

PADD5

PADD7
PADD8

PADD3_GPIO4

PDATA0

PDATA13
PDATA14
PDATA15

PDATA5
PDATA6
PDATA7

PDATA8
PDATA9
PDATA10
PDATA11
PDATA12

PDATA1
PDATA2
PDATA3
PDATA4

UART1_CTS#PERPAR0_UART1_CTS#

UART2_CTS#

UART2_RTS#

I2C0_SCLK

I2C0_SDATA

CLK_PERCLK

x_UART1_RX
x_UART1_RTS#
x_UART1_TX
x_UART1_CTS#

x_UART2_CTS#
x_UART2_TX
x_UART2_RTS#
x_UART2_RX

I2C0_SCLK

I2C0_33_DATA

I2C0_66_DATA I2C0_SDATA

PWBE_2#
PWBE_3#

NF_CE#

NF_RY_BY#

CPU_UART0_DCD#

UART2_TX

UART2_RX

I2C0_33_DATA

PWBE_2#

PWBE_3#

NF_ALE
NF_CLE
NF_RE#
NF_WE#
PCS_NAND

SCPDI

SCPDI
SCPDO

I2C0_SCLK
I2C0_SDATA
SCPClk

PDATA16
PDATA17
PDATA18
PDATA19
PDATA20
PDATA21
PDATA22
PDATA23
PDATA24
PDATA25

PDATA26
PDATA27
PDATA28
PDATA29
PDATA30
PDATA31
GPIO27
GPIO28
PERPAR2_GPIO32
PERPAR3_GPIO33

PDATA1
PDATA0

PDATA26

PDATA29

PDATA21

PDATA18
PDATA19
PDATA20

PDATA22

PDATA25

PDATA13

PDATA15

PDATA5
PDATA6

PDATA14

PDATA7
PDATA8
PDATA9
PDATA10
PDATA11
PDATA12

PDATA2
PDATA3
PDATA4

PDATA28

PDATA24

PDATA27

PDATA17
PDATA16

PDATA23

PDATA30
PDATA31

PERPAR2_GPIO32
PERPAR3_GPIO33

PWBE_2#
PWBE_3#

PCS_5_GPIO010
POE#

PCS_4_GPIO09

PR_W#
PWBE_0#

PCS_1_GPIO06

PWBE_1#

PREADY
PBLAST#
EXT_RESET#
CLK_PERCLK
PERERR_GPIO11

GPIO28
GPIO27

PERPAR1_UART1_RTS#
PERPAR0_UART1_CTS#

PADD30

PADD28
PADD27
PADD26
PADD25

PADD29

PADD24
PADD23
PADD22
PADD21
PADD20
PADD19
PADD18
PADD17
PADD16
PADD15
PADD14
PADD13
PADD12
PADD11
PADD10
PADD9
PADD8
PADD7
PADD6
PADD5
PADD4_GPIO3
PADD3_GPIO4
PADD2_GPIO5

PADD31

PDATA0

PDATA5
PDATA6
PDATA7

PDATA1
PDATA2
PDATA3
PDATA4

NF_RY_BY#

PCS_1_GPIO06

NF_RY_BY#

PCS_NOR

PCS_NAND

BOOT_NOR

PCS_0
NF_CE#

+3.3V

+3.3V

+3.3V +3.3V

+3.3V

+3.3V

+3.3V

+3.3V+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V +3.3V

+3.3V+3.3V

+3.3V
+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V +3.3V

+3.3V

+5V_VIN

+5V_VIN

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V +3.3V

+3.3V

+3.3V

+5V_VIN

+5V_VIN

+5V_VIN

+5V_VIN

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

FWP# 11

EE1_WP11

EE2_BOOT_WP11

RESET_CPLD# 11

Boot_CFG1 11

RESET_CPLD# 11

Boot_CFG0 11

RESET_CPLD# 11

Boot_CFG2 11

EE2_BOOT_WP11

RESET_POR#4,11

STTM_AS 11

CLK_UART_11.0592mhz4

M66EN9,11

FRY_BY# 11

PADD[27..31] 11

STTM_ALERT4

PWBE_0#11

POE#11

PR_W#11

PCS_211

NF_WP#11

CLK_PERCLK 11

RESET_CPLD#11

EBC_SELECT#11

UDO0_PD1610
UDO1_PD1710
UDO2_PD1810
UDO3_PD1910
UDO4_PD2010
UDO5_PD2110
UDO6_PD2210
UDO7_PD2310
UDI0_PD2410
UDI1_PD2510

UDI2_PD2610
UDI3_PD2710
UDI4_PD2810
UDI5_PD2910
UDI6_PD3010
UDI7_PD3110
URXE_GPIO2710
UTXV_GPIO2810
UOM0_GPIO3210
UOM1_GPIO3310

GPIO44 4
GPIO45 4
GPIO46 4
GPIO47 4
GPIO48 4

PDATA[0..7] 11

SPARE_2 11
SPARE_3 11
SPARE_4 11
SPARE_5 11
SPARE_6 11
SPARE_7 11

SPARE_0 11
SPARE_1 11
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NO POP

S=0 BO to A

S=0 BO to A

S=0 BO to A

UART Port 1

UART Port 0

S=0 BO to A

NO POP

External Mastering
is NOT supported

DTR1

DTR1

To Boot from NAND,
install jumper

1
2

C16-1
0.1uF
0402

C16-1
0.1uF
0402

1
2

C28-1
0.1uF
0402

C28-1
0.1uF
0402

A23

VCC 8

A12

WP7

A01

SCL 6

SDA 5

GND 4

U29

AT24C04
dBGA8
U29

AT24C04
dBGA8

1
2

C19-1
0.1uF
0402

C19-1
0.1uF
0402

B0 3

B1 1

S 6

Vcc5

A4

GND2

U27

PI5A3157
TDFN_ZA-6
U27

PI5A3157
TDFN_ZA-6

1
2

R78
3.3K
0402

R78
3.3K
0402

1 2
R64 3.3K 0402R64 3.3K 0402

1
2

R76
3.3K
0402

R76
3.3K
0402

1 2
R86 10K 0402R86 10K 0402

1
2

R81
3.3K
0402

R81
3.3K
0402

1
2

J2

0.1in M SMT
1x2 VT
J2

0.1in M SMT
1x2 VT

1
2

RO7
4.99K, 1%
0402

RO7
4.99K, 1%
0402

1

3
2

4
5

P11

0.1in M SMT
1x5 VT
P11

0.1in M SMT
1x5 VT

1 2
C197

0.1uF 0402
C197

0.1uF 0402

SCL 4

SDA 6

AS 1

VDD3

ALERT5

GND2

U19

AD7414-0
SOT23-6
U19

AD7414-0
SOT23-6

1 2
R68 3.3K 0402R68 3.3K 0402

1
2

RO6
4.99K, 1%
0402

RO6
4.99K, 1%
0402

1 2
R72 3.3K 0402R72 3.3K 0402

1 2
C194

0.1uF 0402
C194

0.1uF 0402

1
2

R84
1K
0402

R84
1K
0402

1
2

C22-2
0.1uF
0402

C22-2
0.1uF
0402

1
2

R75
3.3K
0402

R75
3.3K
0402

1
2

C26-1
0.1uF
0402

C26-1
0.1uF
0402

B0 3

B1 1

S 6

Vcc5

A4

GND2

U28

PI5A3157
TDFN_ZA-6
U28

PI5A3157
TDFN_ZA-6

1 2
R63 3.3K 0402R63 3.3K 0402

1
3
5
7
9

11
13
15
17
19
21
23
25
27
29
31
33
35
37
39
41
43
45
47
49
51
53
55
57
59 60

58
56
54
52
50
48
46
44

18
16
14
12
10
8
6
4
2

62
64
66

118
120

61
63
65
67
69
71
73
75
77
79
81
83
85
87
89
91
93
95
97
99

101
103
105
107
109
111
113
115
117
119

24
22
20

30
28
26

42
40
38
36
34
32

114
112
110

116

108
106
104
102
100
98
96
94
92
90
88
86

68

84
82
80
78
76
74
72
70

P1 P2

P3 P4

P5 P6

P7 P8

H1

H2

NC

NC

P12
.5mm F SMT
60x2 Socket

NC

NC

P12
.5mm F SMT
60x2 Socket

C1P2

C1N4

C2P5

C2N6

T1IN13

T2IN12

RIN1 16

RIN2 9

FOFF20

VP 3

VN 7

T1OUT 17

T2OUT 8

R1OUT15

R2OUT10

GND 18

VCC 19

FON14
INVALID 11

READY 1

U20

ICL3225ECA
SSOP20
U20

ICL3225ECA
SSOP20

B03

B11

S6

Vcc 5

A 4

GND 2

U30

PI5A3157
TDFN_ZA-6
U30

PI5A3157
TDFN_ZA-6

1
2

R77
3.3K
0402

R77
3.3K
0402

1 2
R60 3.3K 0402R60 3.3K 0402

1 2
R67 3.3K 0402R67 3.3K 0402

1 2
C192

0.1uF 0402
C192

0.1uF 0402

1 2
R71 3.3K 0402R71 3.3K 0402

1 2
C199

0.1uF 0402
C199

0.1uF 0402

A23

VCC 8

A12

WP7

A01

SCL 6

SDA 5

GND 4

U18

AT24C04
dBGA8
U18

AT24C04
dBGA8

1
2

C20-1
0.1uF
0402

C20-1
0.1uF
0402

1 2
C196

0.1uF 0402
C196

0.1uF 0402

1
2

C22-1
0.1uF
0402

C22-1
0.1uF
0402

1
2

C15-1
0.1uF
0402

C15-1
0.1uF
0402

1 2
R79 3.3K 0402R79 3.3K 0402

1
2

R73
3.3K
0402

R73
3.3K
0402

1 2
C193

0.1uF 0402
C193

0.1uF 0402

1 2
R62 3.3K 0402R62 3.3K 0402

1
2

C37-1
0.1uF
0402

C37-1
0.1uF
0402

1

2

3

5

7

9
4

6

8

10

11
P
C
B

E
D
G
E

P3

9P DSUB MALE
.318-EDGE .109-HOLE

P
C
B

E
D
G
E

P3

9P DSUB MALE
.318-EDGE .109-HOLE

1
2

R7
3.3K
0402

R7
3.3K
0402

1
2

R85
1K
0402

R85
1K
0402

1 2
R66 3.3K 0402R66 3.3K 0402

1A12

1A23

1A34

1A45

1A56

1A67

1A79

1A810

1A911

1A1012

2A113

2A214

2A316

2A418

2A519

2A620

2A721

2A822

2A923

2A1024

B
IA

S
V

1

G
N

D
8

G
N

D
17

V
C

C
15

2B10 25
2B9 26
2B8 27
2B7 28
2B6 29
2B5 30
2B4 31
2B3 33
2B2 34
2B1 35

1B10 36
1B9 37
1B8 38
1B7 39
1B6 40
1B5 42
1B4 43
1B3 44
1B2 45
1B1 46

2OE47

1OE48

G
N

D
41

G
N

D
32

U21

74CBTLV16800
TVSOP48
U21

74CBTLV16800
TVSOP48

1
2

R89
15K
0402

R89
15K
0402

1 2
R70 3.3K 0402R70 3.3K 0402

B0 3

B1 1

S 6

Vcc5

A4

GND2

U26

PI5A3157
TDFN_ZA-6
U26

PI5A3157
TDFN_ZA-6

B03

B11

S6

Vcc 5

A 4

GND 2

U37

PI5A3157
TDFN_ZA-6
U37

PI5A3157
TDFN_ZA-6

UARTSerClkA27

UART1_Rx_UART0_Rx C27

UART1_Tx_UART0_Tx D27

UART2_CTS#_UART0_DCD# C28

UART2_RTS#_UART0_DSR# C29

UART1_CTS#_UART0_CTS# A29

UART2_Tx_UART0_DTR# D28

UART1_RTS#_UART0_RTS# B29

UART2_Rx_UART0_RI# B28

SCPClkOut_IIC1SClkAC34

SCPDI_IIC1SDataAC32

SCPDOAB31

IIC0SClkAB32

IIC0SDataAB33

NFALE B17

NFCLE A18

NFREn# D17

NFWEn# A16

NFRdyBusy# A17

NFCE3#_PerCS3# D8

UART

IIC1_SPI

IIC0

NAND Flash
Interface

U1F

440EPx/GRx
TE-PBGA680

UART

IIC1_SPI

IIC0

NAND Flash
Interface

U1F

440EPx/GRx
TE-PBGA680

1
2

C15-2
0.1uF
0402

C15-2
0.1uF
0402

1 2
RO9 0 0402RO9 0 0402

1
2

R74
3.3K
0402

R74
3.3K
0402

1
2

R83
1K
0402

R83
1K
0402

1
2

RO8
4.99K, 1%
0402

RO8
4.99K, 1%
0402

1

3
2

4
5

P4

0.1in M SMT
1x5 VT
P4

0.1in M SMT
1x5 VT

1
2

R82
3.3K
0402

R82
3.3K
0402

1 2
C198

0.1uF 0402
C198

0.1uF 0402

1
2

J7

0.1in M SMT
1x2 VT
J7

0.1in M SMT
1x2 VT

1 2
R61 3.3K 0402R61 3.3K 0402

A3A2

A7A3

RY/BY# A4

A9A6

A13A7

A4B2

A17B3

WP#/ACC B4

A8B6

A12B7

A22 (128Mb)B8

A2C2

A6C3

A18C4

A21 (64Mb)C5

A10C6

A14C7

A23 (256Mb)C8

A1D2

A5D3

A20D4
A19D5

A11D6

A15D7

A0E2

A16E7

V
ss

1
E

8

BYTE#F7

V
ss

2
H

2

V
ss

3
H

7

V
cc

G
5

V
io

1
F

1

V
io

2
D

8

DQ0 E3

DQ1 H3

DQ2 E4

DQ3 H4

DQ4 H5

DQ5 E5

DQ6 H6

DQ7 E6

DQ8 F3

DQ9 G3

DQ10 F4

DQ11 G4

DQ12 F5

DQ13 G6

DQ14 F6

DQ15/A-1 G7

CE#F2

OE#G2

WE#A5

RESET#B5

NC1 A1

NC2 A8

NC3 B1

NC4 C1

NC5 D1

NC6 E1

A24 (512Mb)F8

NC8 G1

A25 (1Gb)G8

NC10 H1

NC11 H8

FLASH
32Mx16
/64Mx8

U15

32Mx16 Mirror Bit
FBGA64

FLASH
32Mx16
/64Mx8

U15

32Mx16 Mirror Bit
FBGA64

A23

VCC 8

A12

WP7

A01

SCL 6

SDA 5

GND 4

U17

AT24C04
dBGA8
U17

AT24C04
dBGA8

1 2
R65 3.3K 0402R65 3.3K 0402

1 2
C195

0.1uF 0402
C195

0.1uF 0402

B03

B11

S6

Vcc 5

A 4

GND 2

U36

PI5A3157
TDFN_ZA-6
U36

PI5A3157
TDFN_ZA-6

C1P2

C1N4

C2P5

C2N6

T1IN13

T2IN12

RIN1 16

RIN2 9

FOFF20

VP 3

VN 7

T1OUT 17

T2OUT 8

R1OUT15

R2OUT10

GND 18

VCC 19

FON14
INVALID 11

READY 1

U16

ICL3225ECA
SSOP20
U16

ICL3225ECA
SSOP20

CE#9

ALE17

V
S

S
2

36
V

C
C

2
37

CLE16

RE#8

WE#18

WP#19

R_B# 7

IO_0 29

IO_1 30

IO_2 31

IO_3 32

IO_4 41

IO_5 42

IO_6 43

IO_7 44

R_B2# 6

V
S

S
1

13
V

C
C

1
12

NC11

NC22

NC33

R_B4# 4
R_B3# 5

CE2#10

NC411

CE3#14

CE4#15

NC520

NC621

NC722

NC823

NC924

NC1025

NC1126

NC1227

NC13 28

NC14 33

NC15 34

NC16 35

NC17 38

NC18 39

NC19 40

NC20 45

NC21 46

NC22 47

NC23 48

NAND Flash

Stacked Pkgs
Only

U22

64Mbx8
TSOP-48

NAND Flash

Stacked Pkgs
Only

U22

64Mbx8
TSOP-48

1 2
R87 10K 0402R87 10K 0402

1
2

C36-1
0.1uF
0402

C36-1
0.1uF
0402

PerBLast#B7

PerCS0#D10

PerCS1#_GPIO06B9

PerCS2#D9

PerCS4#_GPIO09A9

PerCS5#_GPIO10A8

GPIO05_PerAddr02_EOT3_TC3 C26
GPIO04_PerAddr03_DMAAck3 D26
GPIO03_PerAddr04_DMAReq3 A26

PerAddr05_GPIO02_EOT2_TC2 D25
PerAddr06_GPIO01_DMAAck2 C25
PerAddr07_GPIO00_DMAReq2 B25

PerAddr08 A25
PerAddr09 C24
PerAddr10 D24
PerAddr11 B24
PerAddr12 D23
PerAddr13 A24
PerAddr14 C23
PerAddr15 A23
PerAddr16 D22
PerAddr17 C22
PerAddr18 A22
PerAddr19 D21
PerAddr20 C21
PerAddr21 B21
PerAddr22 A21
PerAddr23 D20
PerAddr24 C20
PerAddr25 B20
PerAddr26 D19
PerAddr27 C19
PerAddr28 A19
PerAddr29 D18
PerAddr30 C18
PerAddr31 B18

PerData00C14
PerData01D14
PerData02A13
PerData03B13
PerData04C13
PerData05D13
PerData06A12
PerData07C12
PerData08A11
PerData09D12
PerData10B11
PerData11C11
PerData12D11
PerData13A10
PerData14B10
PerData15C10

PerOE#B14

PerReadyC17

PerR_W#A14

PerWBE0#A15

PerWBE1#B15

ExtReset# D6

PerClk A7

PerErr_GPIO11 C7

PerWBE2#C15

PerWBE3#D15

External Slave Peripheral
       Interface

External Master Peripheral
        Interface

U1E

440EPx/GRx
TE-PBGA680

External Slave Peripheral
       Interface

External Master Peripheral
        Interface

U1E

440EPx/GRx
TE-PBGA680

1 2
R69 3.3K 0402R69 3.3K 0402

1
2

C27-1
0.1uF
0402

C27-1
0.1uF
0402

1

2

3

5

7

9
4

6

8

10

11
P
C
B

E
D
G
E

P2

9P DSUB MALE
.318-EDGE .109-HOLE

P
C
B

E
D
G
E

P2

9P DSUB MALE
.318-EDGE .109-HOLE

1
2

R88
15K
0402

R88
15K
0402

1
2

C15-3
0.1uF
0402

C15-3
0.1uF
0402

1
2

C21-1
0.1uF
0402

C21-1
0.1uF
0402

1
2

3RO39

0
0402

RO39

0
0402

1
2

R80
3.3K
0402

R80
3.3K
0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

GETH0_LED_DUPLEX

GMC0RxCtl

GETH0_LED_L1000

GMC0TxD1

GMC0RxClk

MDI0_1p

MDI0_1n

MDI0_2p

MDI0_2n

MDI0_3n

X0_MDI_0p

X0_MDI_2n

X0_MDI_0n

X0_MDI_3p

X0_MDI_1p
X0_MDI_2p

X0_MDI_1n

X0_MDI_3n

X0_MDI_0p

X0_MDI_0n
X0_MDI_1p

X0_MDI_1n
X0_MDI_2p

X0_MDI_2n
X0_MDI_3p

X0_MDI_3n

MDI0_0p

MDI0_0n

MDI0_3p

+2.5_F1-2

GETH0_LED_L100GMCRefClk_125MHz

GMCMDClk

GETH0_LED_RX

GMC0TxD0

GMC0TxD3
GMC0TxD2

GMCMDIO

+1.0_F1-1

GETH0_LED_TX

GMC0RxD0

GMC0TxCtl

GMC0RxD1

GMC0TxClk

GMC0RxD2

LED0_TX

LED0_L1000

+2.5_F1-1

GMC0RxD3

GMCMDClk

GMCMDIO

GETH0_LED_L1000

GETH0_LED_L100

GETH0_LED_DUPLEX

GETH0_LED_TX

+2.5V+2.5V

+2.5_F1-2

+2.5V

+1.0V

+2.5_F1-2

+2.5V

+2.5V

+2.5V

+2.5V

+2.5V

+2.5V

GMCMDClk 8

GMCMDIO 8

CLK_GETH0_25mhz4

GETH0_RST#11

GETH0_COMA11

GETH0_INT#4
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Gig-Ethernet 0

TIE CENTER GND PAD TO
GND PLANE USING 15-20
VIAS

Place resistors 
close to PHY all
trace lengths 
equal

The RGMII signaling is 125 MHz using both 
rising and falling edges of the clock.
 
The Tx and the RX side trace length should 
be matched within the signal group to 
minimize timing skew.

It is advised to match the trace length within 
0.1 inch within the Tx and Rx signal groups.

Minimize the number of via on the RGMII 
lines to minimize timing skew. 

Since the signal rise and fall time are 
sub-nano second, transmission line design 
guidelines should be followed.

Marvell 88e1111 data sheet section 2.4.1

Place components 
as close to Magnetics 
as possible.

10/100_TXP_pin 1
10/100_TXN_pin 2
10/100_RXP_pin 3
10/100_RXN_pin 6

PIN
CONFIG0
CONFIG1
CONFIG2
CONFIG3
CONFIG4
CONFIG5
CONFIG6

Place resistors as
close to CPU as
possible and keep
all traces lengths 
equal

PIN to CONFIGURATION MAPPING

NO POP

PIN to CONSTANT MAPPING
VDDO          = 111
LED_LINK_10   = 110
LED_LINK_100  = 101
LED_LINK_1000 = 100
LED_DUPLEX    = 011
LED_RX        = 010
LED_TX        = 001
VSS           = 000

BIT2
PHYADR2
ENA_PAUSE
ANEG3
ANEG0
HWCFG_MODE2
DIS_FC
SEL_TWSI

Place components as close to PHY as possible.
Keep all trace lengths as short as possible.

BIT1
PHYADR1
PHYADR4
ANEG2
ENA_XC
HWCFG_MODE1
DIS_SLEEP
INT_POL

BIT0
PHYADR0
PHYADR3
ANGE1
DIS_125
HWCFG_MODE0
HWCFG_MODE3
75/50 ohm

CFG0 = 000  Phy Address = 00000, ENA_PAUSE = 00
CFG1 = 000
CFG2 = 111  AUTO NEG, ADVERTIZE ALL CAPABILITIES, PREFER MASTER
CFG3 = 010  EABLE CROSSOVER, ENABLE 125MHZ CLK
CFG4 = 011  HWCFG = 1011 (RGMII to COPPER)
CFG5 = 111  DISABLE FIBER, DISABLE ENERGY DETECT
CFG6 = 010  MDIO/MDC INTERFACE, ACTIVE LOW INT, 50 OHM IMPEADANCE

Place jumers in line with signals

Ethernet LEDs
  Top LED = SPEED/LINK 
            (PHY Reg 24.5:3 = '111')
    Green   = 1000
    Yellow  = 100
    Off     = 10
  Bottom LED        = DUPLEX/ACTIVITY 
                      (Phy reg 24.2 & 7 = '10', 
                      and Phy Reg 24.6 & 0 = '11')
    Green/Toggle  = Full Duplex/TX or RX activity
    Yellow/Toggle = Half Duplex/TX or RX activity 

Place components as close
to PHY as possible. Keep all
trace lengths equal to each
other and as short as possible.

1
2

C178
1000pF,2KV
1808

C178
1000pF,2KV
1808

1
2

C33-10
.01uF
0402

C33-10
.01uF
0402

1
2

C177
0.1uF
0402

C177
0.1uF
0402

1 2
R95 22.1, 1% 0402R95 22.1, 1% 0402

1 TP3
1mm
TP3
1mm

1
2

C33-2
.01uF
0402

C33-2
.01uF
0402

1 2
R109 49.9, 1% 0402R109 49.9, 1% 0402

1 2
C170

.01uF
0402

C170

.01uF
0402

1
2

C33-12
0.1uF
0402

C33-12
0.1uF
0402

1
2

C33-7
0.1uF
0402

C33-7
0.1uF
0402

GMCMDClk AL34

GMCMDIO AK34

GMCRefClk AJ33

GMC0_TxD0 AL24

GMC0_TxD1 AN25

GMC0_TxD2 AM25

GMC0_TxD3 AL25

GMC0_TxCtl AN24

GMC0_TxClk AM27

GMC0_RxD0 AL28

GMC0_RxD1 AP29

GMC0_RxD2 AM28

GMC0_RxD3 AN29

GMC0_RxCtl AJ31

GMC0_RxClk AN28

GMCTxClk AL27

RejectPkt0AM23

RejectPkt1AL23

Gig-Ethernet
RGMII0

ETHERNET Mgt.

U1H

440EPx/GRx
TE-PBGA680

Gig-Ethernet
RGMII0

ETHERNET Mgt.

U1H

440EPx/GRx
TE-PBGA680

1 2
R101 22.1, 1% 0402R101 22.1, 1% 0402

1 2
R116 300 0402R116 300 0402

1 2
R90 22.1, 1% 0402R90 22.1, 1% 0402

1
2

C33-17
1000pF
0402

C33-17
1000pF
0402

1
2

C33-9
1000pF
0402

C33-9
1000pF
0402

1 2
R104 49.9, 1% 0402R104 49.9, 1% 0402

1 2
L16

180Ohm 1.5A

0603L16

180Ohm 1.5A

0603

1
2

C174
0.1uF
0402

C174
0.1uF
0402

1
2

R111
75
0402

R111
75
0402

1
2

C33-1
1000pF
0402

C33-1
1000pF
0402

1
2

C33-20
0.1uF
0402

C33-20
0.1uF
0402

1 2
R94 22.1, 1% 0402R94 22.1, 1% 0402

1 2
C171

.01uF
0402

C171

.01uF
0402

1
2

C33-13
0.1uF
0402

C33-13
0.1uF
0402

1 2
R108 49.9, 1% 0402R108 49.9, 1% 0402

1
2

C33-8
0.1uF
0402

C33-8
0.1uF
0402

1
2

C33-4
0.1uF
0402

C33-4
0.1uF
0402

1 2
R100 22.1, 1% 0402R100 22.1, 1% 04021

2

R117
3.3K
0402

R117
3.3K
0402

1 2
R115 300 0402R115 300 0402

1
2

C33-19
.01uF
0402

C33-19
.01uF
0402

1
2

C33-11
.01uF
0402

C33-11
.01uF
0402

1 2
L15

180Ohm 1.5A

0603L15

180Ohm 1.5A

0603

1 2
R103 49.9, 1% 0402R103 49.9, 1% 0402

1
2

R114
75
0402

R114
75
0402

1 2
C172

.01uF
0402

C172

.01uF
0402

1 2
R120 4.7K 0402R120 4.7K 0402

1
2

R118
3.3K
0402

R118
3.3K
0402

1 2
R93 22.1, 1% 0402R93 22.1, 1% 0402

1
2

C33-14
0.1uF
0402

C33-14
0.1uF
0402

1 2
R107 49.9, 1% 0402R107 49.9, 1% 0402

1
2

C33-21
0.1uF
0402

C33-21
0.1uF
0402

1
2

C33-3
.01uF
0402

C33-3
.01uF
0402

1 2
R121 4.99K, 1% 0402R121 4.99K, 1% 0402

1 2
L14

180Ohm 1.5A

0603L14

180Ohm 1.5A

0603

1 2
R99 22.1, 1% 0402R99 22.1, 1% 0402

1 2
RE-1 0 0402RE-1 0 0402

1 2
R97 22.1, 1% 0402R97 22.1, 1% 0402

1
2

C33-15
0.1uF
0402

C33-15
0.1uF
0402

1
2

R112
75
0402

R112
75
0402

1
2

C33-5
0.1uF
0402

C33-5
0.1uF
0402

1
2

J10

0.1in M SMT
1x2 VT
J10

0.1in M SMT
1x2 VT

3
2
1
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9
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12 14

13

6

4
5

7
8
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7
6
5
4
3
2
1
YELGRN

GRN YEL

2

1

J8

F TH
RJ45

8
7
6
5
4
3
2
1
YELGRN

GRN YEL

2

1

J8

F TH
RJ45

1 2
R92 22.1, 1% 0402R92 22.1, 1% 0402

1
2

C175
0.1uF
0402

C175
0.1uF
0402

1
2

C33-16
0.1uF
0402

C33-16
0.1uF
0402

1 TP2
1mm
TP2
1mm

1
2

C33-6
0.1uF
0402

C33-6
0.1uF
0402

1 2
R106 49.9, 1% 0402R106 49.9, 1% 0402

1 2
R98 22.1, 1% 0402R98 22.1, 1% 0402

1 2
R96 22.1, 1% 0402R96 22.1, 1% 0402

D
V

D
D

1

RX_CLK2
RX_ER3

TX_CLK4

V
D

D
O

5

D
V

D
D

6

TX_ER7

GTX_CLK8

TX_EN9

D
V

D
D

10

TXD011

TXD112

NC_13 13

TXD214

D
V

D
D

15

TXD316

TXD417

TXD518

TXD619

TXD720

V
D

D
O
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CLK12522

INT#23

MDIO24

MDC25

V
D

D
O

X
26

COMA27

RESET#28

MDI_0P 29

RSET 30

MDI_0N 31

A
V

D
D
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MDI_1P 33

MDI_1N 34

A
V

D
D

35

A
V

D
D

36

A
V

D
D

40

HSDAC_P 37

HSDAC_N 38

MDI_2P 39

MDI_2N 41

MDI_3P 42

MDI_3N 43

TDI44

A
V

D
D

45

TMS46

TRST#47

V
D

D
O

X
48

V
D

D
O

96

RXD095

RX_DV94

RXD293
RXD192

RXD391

RXD490

RXD589

V
D

D
O

88

RXD687

RXD786

D
V

D
D

85

CRS84

COL83

S_IN_P 82

S_IN_N 81

S_CLK_N 80

S_CLK_P 79

A
V

D
D

78

S_OUT_P 77

LED_LINK10 76

S_OUT_N 75

LED_LINK100 74
LED_LINK1000 73

V
D

D
O

H
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D
V

D
D

71

LED_DUPLEX 70
LED_RX 69
LED_TX 68

D
V

D
D
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D
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O

H
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CONFIG0 65

CONFIG1 64

CONFIG2 63

D
V

D
D
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CONFIG3 61

CONFIG4 60

CONFIG5 59

CONFIG6 58
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V

D
D

57

SEL_FREQ 56

XTAL1_IN55

XTAL2_OUT54

V
S

S
C
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V

D
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O
H

52

NC_51 51

TDO50

TCK49

G
N

D
0

U33

88E1111
BCC-96
U33

88E1111
BCC-96

1
2

J11

0.1in M SMT
1x2 VT
J11

0.1in M SMT
1x2 VT

1
2

C33-18
.01uF
0402

C33-18
.01uF
0402

1 2
R119 4.7K 0402R119 4.7K 0402

1 2
R110 49.9, 1% 0402R110 49.9, 1% 0402

1
2

C33-22
0.1uF
0402

C33-22
0.1uF
0402

1
2

C176
0.1uF
0402

C176
0.1uF
0402

1

2

3

4

5

6

7

8

9

10

11

12 13

14

15

16

17

18

19

20

21

22

23

24

T1
EPG4011
SOIC24

T1
EPG4011
SOIC24

1 2
R102 22.1, 1% 0402R102 22.1, 1% 0402

1 2
C173

.01uF
0402

C173

.01uF
0402

1
2

R113
75
0402

R113
75
0402

1 2
R91 22.1, 1% 0402R91 22.1, 1% 0402

1 2
R105 49.9, 1% 0402R105 49.9, 1% 0402
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Gig-Ethernet 1

CFG0 = 001  Phy Address = 00001, ENA_PAUSE = 00
CFG1 = 000
CFG2 = 111  AUTO NEG, ADVERTIZE ALL CAPABILITIES, PREFER MASTER
CFG3 = 011  EABLE CROSSOVER, DISABLE 125MHZ CLK
CFG4 = 011  HWCFG = 1011 (RGMII to COPPER)
CFG5 = 111  DISABLE FIBER, DISABLE ENERGY DETECT
CFG6 = 010  MDIO/MDC INTERFACE, ACTIVE LOW INT, 50 OHM IMPEADANCE

Place components as close to PHY as possible.
Keep all trace lengths as short as possible.

Place components as close
to PHY as possible. Keep all
trace lengths equal to each
other and as short as possible.

Place resistors as
close to CPU as
possible and keep
all traces lengths 
equal

Ethernet LEDs
  Top LED = SPEED/LINK 
            (PHY Reg 24.5:3 = '111')
    Green   = 1000
    Yellow  = 100
    Off     = 10
  Bottom LED        = DUPLEX/ACTIVITY 
                      (Phy reg 24.2 & 7 = '10', 
                      and Phy Reg 24.6 & 0 = '11')
    Green/Toggle  = Full Duplex/TX or RX activity
    Yellow/Toggle = Half Duplex/TX or RX activity 

PIN to CONFIGURATION MAPPING
PIN
CONFIG0
CONFIG1
CONFIG2
CONFIG3
CONFIG4
CONFIG5
CONFIG6

Marvell 88e1111 data sheet section 2.4.1

PIN to CONSTANT MAPPING
BIT2
PHYADR2
ENA_PAUSE
ANEG3
ANEG0
HWCFG_MODE2
DIS_FC
SEL_TWSI

VDDO          = 111
LED_LINK_10   = 110
LED_LINK_100  = 101
LED_LINK_1000 = 100
LED_DUPLEX    = 011
LED_RX        = 010
LED_TX        = 001
VSS           = 000

NO POP

BIT0
PHYADR0
PHYADR3
ANGE1
DIS_125
HWCFG_MODE0
HWCFG_MODE3
75/50 ohm

BIT1
PHYADR1
PHYADR4
ANEG2
ENA_XC
HWCFG_MODE1
DIS_SLEEP
INT_POL

Place components 
as close to Magnetics 
as possible.

Place resistors 
close to PHY all
trace lengths 
equal

The RGMII signaling is 125 MHz using both 
rising and falling edges of the clock.
 
The Tx and the RX side trace length should 
be matched within the signal group to 
minimize timing skew.

It is advised to match the trace length within 
0.1 inch within the Tx and Rx signal groups.

Minimize the number of via on the RGMII 
lines to minimize timing skew. 

Since the signal rise and fall time are 
sub-nano second, transmission line design 
guidelines should be followed.

TIE CENTER GND PAD TO
GND PLANE USING 15-20
VIAS

10/100_TXP_pin 1
10/100_TXN_pin 2
10/100_RXP_pin 3
10/100_RXN_pin 6

1 2
R131 22.1, 1% 0402R131 22.1, 1% 0402
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2
1
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9
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12 14
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6
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7
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5
4
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2
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YELGRN

GRN YEL

2

1

J9

F TH
RJ45

8
7
6
5
4
3
2
1
YELGRN

GRN YEL

2

1

J9

F TH
RJ45

1
2

C34-3
.01uF
0402

C34-3
.01uF
0402

1 2
L17

180Ohm 1.5A

0603L17

180Ohm 1.5A

0603

1
2

C34-12
0.1uF
0402

C34-12
0.1uF
0402

1 2
R133 22.1, 1% 0402R133 22.1, 1% 0402

1 2
R124 22.1, 1% 0402R124 22.1, 1% 0402

D
V

D
D

1

RX_CLK2
RX_ER3

TX_CLK4

V
D

D
O

5

D
V

D
D

6

TX_ER7

GTX_CLK8

TX_EN9

D
V

D
D

10

TXD011

TXD112

NC_13 13

TXD214

D
V

D
D

15

TXD316

TXD417

TXD518

TXD619

TXD720

V
D

D
O

21

CLK12522

INT#23

MDIO24

MDC25

V
D

D
O

X
26

COMA27

RESET#28

MDI_0P 29

RSET 30

MDI_0N 31

A
V

D
D

32

MDI_1P 33

MDI_1N 34

A
V

D
D

35

A
V

D
D

36

A
V

D
D

40

HSDAC_P 37

HSDAC_N 38

MDI_2P 39

MDI_2N 41

MDI_3P 42

MDI_3N 43

TDI44

A
V

D
D

45

TMS46

TRST#47

V
D

D
O

X
48

V
D

D
O

96

RXD095

RX_DV94

RXD293
RXD192

RXD391

RXD490

RXD589

V
D

D
O

88

RXD687

RXD786

D
V

D
D

85

CRS84

COL83

S_IN_P 82

S_IN_N 81

S_CLK_N 80

S_CLK_P 79

A
V

D
D

78

S_OUT_P 77

LED_LINK10 76

S_OUT_N 75

LED_LINK100 74
LED_LINK1000 73

V
D

D
O

H
72

D
V

D
D

71

LED_DUPLEX 70
LED_RX 69
LED_TX 68

D
V

D
D

67

V
D

D
O

H
66

CONFIG0 65

CONFIG1 64

CONFIG2 63

D
V

D
D

62

CONFIG3 61

CONFIG4 60

CONFIG5 59

CONFIG6 58

D
V

D
D

57

SEL_FREQ 56

XTAL1_IN55

XTAL2_OUT54

V
S

S
C

53
V

D
D

O
H

52

NC_51 51

TDO50

TCK49

G
N

D
0

U34

88E1111
BCC-96
U34

88E1111
BCC-96

1
2

C34-5
0.1uF
0402

C34-5
0.1uF
0402

1
2

R143
75
0402

R143
75
0402

1
2

C34-17
1000pF
0402

C34-17
1000pF
0402

1
2

C34-10
.01uF
0402

C34-10
.01uF
0402

1
2

C34-13
0.1uF
0402

C34-13
0.1uF
0402

1

2

3

4

5

6

7

8

9

10

11

12 13

14

15

16

17

18

19

20

21

22

23

24

T2
EPG4011
SOIC24

T2
EPG4011
SOIC24

1 2
R136 49.9, 1% 0402R136 49.9, 1% 0402

1 2
R126 22.1, 1% 0402R126 22.1, 1% 0402

1
2

C34-6
0.1uF
0402

C34-6
0.1uF
0402

1 2
R147 300 0402R147 300 0402

1
2

C34-9
1000pF
0402

C34-9
1000pF
0402

1 2
L19

180Ohm 1.5A

0603L19

180Ohm 1.5A

0603

1 2
R138 49.9, 1% 0402R138 49.9, 1% 0402

1 2
R128 22.1, 1% 0402R128 22.1, 1% 0402

1 TP4
1mm
TP4
1mm

1
2

C34-20
0.1uF
0402

C34-20
0.1uF
0402

1
2

C34-11
.01uF
0402

C34-11
.01uF
0402

1
2

R144
75
0402

R144
75
0402

1 2
R140 49.9, 1% 0402R140 49.9, 1% 0402

1 2
C186

.01uF
0402

C186

.01uF
0402

1 2
R130 22.1, 1% 0402R130 22.1, 1% 0402

1
2

C181
0.1uF
0402

C181
0.1uF
0402

1
2

C183
1000pF,2KV
1808

C183
1000pF,2KV
1808

1
2

C34-19
.01uF
0402

C34-19
.01uF
0402

1 2
C185

.01uF
0402

C185

.01uF
0402

1
2

C34-15
0.1uF
0402

C34-15
0.1uF
0402

1 TP5
1mm
TP5
1mm

1 2
R142 49.9, 1% 0402R142 49.9, 1% 0402

1
2

C34-2
.01uF
0402

C34-2
.01uF
0402

1
2

C34-7
0.1uF
0402

C34-7
0.1uF
0402

1 2
R132 22.1, 1% 0402R132 22.1, 1% 0402

1 2
R149 4.7K 0402R149 4.7K 0402

1
2

C182
0.1uF
0402

C182
0.1uF
0402

1 2
C187

.01uF
0402

C187

.01uF
0402

1
2

C34-21
0.1uF
0402

C34-21
0.1uF
0402

1
2

C34-16
0.1uF
0402

C34-16
0.1uF
0402

1
2

C34-1
1000pF
0402

C34-1
1000pF
0402

1 2
C184

.01uF
0402

C184

.01uF
0402

1 2
R122 4.99K, 1% 0402R122 4.99K, 1% 0402

1 2
R123 22.1, 1% 0402R123 22.1, 1% 0402

1 2
R134 22.1, 1% 0402R134 22.1, 1% 0402

1 2
R125 22.1, 1% 0402R125 22.1, 1% 0402

1 2
L18

180Ohm 1.5A

0603L18

180Ohm 1.5A

0603

1
2

C34-14
0.1uF
0402

C34-14
0.1uF
0402

1 2
R135 49.9, 1% 0402R135 49.9, 1% 0402

1
2

C34-4
0.1uF
0402

C34-4
0.1uF
0402

1 2
R137 49.9, 1% 0402R137 49.9, 1% 0402

GMC1_TxD0 AP26

GMC1_TxD1 AL26

GMC1_TxD2 AN26

GMC1_TxD3 AM26

GMC1_TxCtl AM24

GMC1_TxClk AK32

GMC1_RxD0 AM29

GMC1_RxD1 AP30

GMC1_RxD2 AP31

GMC1_RxD3 AM30

GMC1_RxCtl AL33

GMC1_RxClk AJ32

Gig-Ethernet
RGMII1

U1J

440EPx/GRx
TE-PBGA680

Gig-Ethernet
RGMII1

U1J

440EPx/GRx
TE-PBGA680

1 2
R127 22.1, 1% 0402R127 22.1, 1% 0402

1
2

R146
75
0402

R146
75
0402

1
2

C34-8
0.1uF
0402

C34-8
0.1uF
0402

1
2

R145
75
0402

R145
75
0402

1 2
RE-2 0 0402RE-2 0 0402

1 2
R148 300 0402R148 300 0402

1
2

C180
0.1uF
0402

C180
0.1uF
0402

1 2
R139 49.9, 1% 0402R139 49.9, 1% 0402

1 2
R129 22.1, 1% 0402R129 22.1, 1% 0402

1
2

C34-18
.01uF
0402

C34-18
.01uF
0402

1
2

C179
0.1uF
0402

C179
0.1uF
0402

1
2

C34-22
0.1uF
0402

C34-22
0.1uF
0402

1 2
R141 49.9, 1% 0402R141 49.9, 1% 0402
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C C
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A A

PCI_AD00PCI_AD01
PCI_AD02

PCI_AD03
PCI_AD04PCI_AD05
PCI_AD06

PCI_AD07
PCI_AD08

PCI_AD09
PCI_AD10

PCI_AD11PCI_AD12
PCI_AD13

PCI_AD14
PCI_AD15

PCI_AD16PCI_AD17
PCI_AD18

PCI_AD19
PCI_AD20PCI_AD21
PCI_AD22

PCI_AD23

PCI_AD24
PCI_AD25

PCI_AD26PCI_AD27
PCI_AD28

PCI_AD29
PCI_AD30PCI_AD31

PCI_TMS

PCI_TRST#

PCI_PAR

PCI_FRAME#

PCI_TRDY#
PCI_IRDY#

PCI_STOP#
PCI_DEVSEL#

PCI_IDSEL0

PCI_PERR#

PCI_SERR#

PCI_REQ0#
PCI_GNT0#

PCI_RST#

PCI_C/BE0#

PCI_C/BE1#

PCI_C/BE2#

PCI_C/BE3#

PCI_AD00
PCI_AD01
PCI_AD02
PCI_AD03

PCI_AD06
PCI_AD07

PCI_AD04
PCI_AD05

PCI_AD10
PCI_AD11

PCI_AD14
PCI_AD15

PCI_AD12
PCI_AD13

PCI_AD08
PCI_AD09

PCI_AD18
PCI_AD19

PCI_AD22
PCI_AD23

PCI_AD20
PCI_AD21

PCI_AD26
PCI_AD27

PCI_AD30
PCI_AD31

PCI_AD28
PCI_AD29

PCI_AD24
PCI_AD25

PCI_AD16
PCI_AD17

PCI_C/BE3#
PCI_C/BE2#

PCI_IRDY#
PCI_DEVSEL#

PCI_PERR#
PCI_SERR#

PCI_C/BE1#

PCI_FRAME#

PCI_TRDY#
PCI_STOP#

PCI_GNT0#

PCI_C/BE0#

PCI_PAR

PCI_TCK

PCI_ACK64# PCI_REQ64#

PCI_LOCK#

PCI_RST#

PCI_REQ1#
PCI_REQ0#

PCI_INTA#

PCI_TCK

M66EN

PCI_ACK64#

PCI_AD00

PCI_AD04
PCI_AD03

PCI_AD02
PCI_AD01

PCI_AD10
PCI_AD09

PCI_AD08
PCI_AD07

PCI_AD06
PCI_AD05

PCI_AD14
PCI_AD13

PCI_AD12 PCI_AD11

PCI_AD20
PCI_AD19

PCI_AD18
PCI_AD17 PCI_AD16

PCI_AD15

PCI_AD24

PCI_AD23
PCI_AD22

PCI_AD21

PCI_AD29
PCI_AD28

PCI_AD27 PCI_AD26
PCI_AD25

PCI_AD31 PCI_AD30

PCI_TMS

PCI_TRST#

PCI_FRAME#

PCI_PAR

PCI_PERR#

PCI_IDSEL1

PCI_DEVSEL#
PCI_STOP#

PCI_IRDY#
PCI_TRDY#

PCI_C/BE0#

PCI_RST#

PCI_GNT1#
PCI_REQ1#

PCI_SERR#

PCI_C/BE3#

PCI_C/BE2#

PCI_C/BE1#

PCI_REQ64#

PCI_INTA#

PCI_GNT1#

PCI_LOCK#

PCI_INTA#

+5V_PCI1

+3.3V

+3.3V_PCI1

+12V_PCI1-12V_PCI1

+5V_PCI1

+12V_PCI1
-12V_PCI1

+5V_PCI1

+5V_PCI1
+5V_PCI1 +5V_PCI1

+5V_PCI1

+5V_PCI1

+5V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1 +3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+3.3V_PCI1

+12V-12V

+3.3V
+5V_VIN

+3.3V

+3.3V

+3.3V+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+5V_PCI2

+3.3V_PCI2

+5V_PCI2

+3.3V_PCI2

+3.3V_PCI2

+5V_PCI2

+3.3V_PCI2

+3.3V_PCI2

+3.3V_PCI2

+5V_PCI2

+3.3V_PCI2
+3.3V_PCI2

+3.3V_PCI2

+5V_PCI2

+5V_PCI2

+3.3V_PCI2

+3.3V_PCI2

+5V_PCI2

+3.3V_PCI2

+3.3V_PCI2

+3.3V_PCI2

+5V_PCI2

+3.3V_PCI2

-12V_PCI2
+12V_PCI2

+3.3V_PCI2

+3.3V_PCI2

+3.3V_PCI2

-12V_PCI2

+12V

+5V_PCI2

+5V_VIN

-12V

+3.3V

+3.3V_PCI2

+12V_PCI2

+3.3V

+3.3V

CLK_PCI1_66/33mhz 4

CLK_PCI2_66/33mhz4 CLK_PCI3_66/33mhz4

PCI_INTA#4
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PCI

PRSNT1#  PRSNT2#   Expansion Configuration
Open     Open      No expansion board present
Ground   Open      Expansion board present, 25 W maximum
Open     Ground    Expansion board present, 15 W maximum
Ground   Ground    Expansion board present, 7.5 W maximum

Place Caps close to PCI slot connector

Optional PRSNT signals are not used, max 25W is available

Place 0.01uF cap
within 0.25" of the
PCI connector

Place 0.01uF
cap within 
0.25" of the 
PCI connector

Place Caps close to PCI slot connector

PCI SLOT_0 PCI SLOT_1

Include silkscreen text:
"SUPPORTS +3.3V IO ONLY"

Include silkscreen text:
"SUPPORTS +3.3V IO ONLY"

FH5

5A Holder
SMT 10x5mm
FH5

5A Holder
SMT 10x5mm

1
2

C109
0.1uF
0402

C109
0.1uF
0402

1 2
R176 4.99K, 1% 0402R176 4.99K, 1% 0402

1
2

C93
0.1uF
0402

C93
0.1uF
0402

1
2

C71
0.1uF
0402

C71
0.1uF
0402

1
2

C72
0.1uF
0402

C72
0.1uF
0402

FH4

5A Holder
SMT 10x5mm
FH4

5A Holder
SMT 10x5mm

F9

100ma
FU-1210
F9

100ma
FU-1210

1 2
R161 4.99K, 1% 0402R161 4.99K, 1% 0402

1 2
R152 4.99K, 1% 0402R152 4.99K, 1% 0402

1
2

C101
0.1uF
0402

C101
0.1uF
0402

1
2

C69
0.1uF
0402

C69
0.1uF
0402

1 2
R169 4.99K, 1% 0402R169 4.99K, 1% 0402

1
2

C70
0.1uF
0402

C70
0.1uF
0402

1 2
R173 4.99K, 1% 0402R173 4.99K, 1% 0402

1 2

C84 .01uF 0402C84 .01uF 0402

FH7

8A Holder
SMT 10x5mm
FH7

8A Holder
SMT 10x5mm

1 2
R158 4.99K, 1% 0402R158 4.99K, 1% 0402

1 2

C62 .01uF 0402C62 .01uF 0402

F11

500mA 1206

F11

500mA 1206

1
2

C77
22uF
1210

C77
22uF
1210

1
2

C102
0.1uF
0402

C102
0.1uF
0402

1 2
R156 4.99K, 1% 0402R156 4.99K, 1% 0402

1 2
R166 4.99K, 1% 0402R166 4.99K, 1% 0402

1
2

C68
0.1uF
0402

C68
0.1uF
0402pciAD00D29

pciAD01A30

pciAD02C30

pciAD03A31

pciAD04D34

pciAD05F31

pciAD06E34

pciAD07F32

pciAD08F33

pciAD09F34

pciAD10G31

pciAD11G33

pciAD12G34

pciAD13H31

pciAD14H32

pciAD15H34

pciAD16L31

pciAD17L33

pciAD18M32

pciAD19M31

pciAD20M34

pciAD21N31

pciAD22N33

pciAD23N32

pciAD24P31

pciAD25P33

pciAD26P32

pciAD27P34

pciAD28R31

pciAD29R32

pciAD30R33

pciAD31R34

pciC0_BE#0 G32

pciC0_BE#1 J31

pciC0_BE#2 L34

pciC0_BE#3 N34

pciClk AA32

pciDevSEL# K32
pciFrame# L32

pciGnt#0_Req# Y34

pciGnt#1 Y33

pciGnt#2 Y32

pciGnt#3 Y31

pciGnt#4 AA33

pciGnt#5 AA34

pciIDSel T31

pciINT# AB34

pciIRDY# K33

pciPar J32

pciPErr# J33

pciReq#0_Gnt# V34

pciReq#1 U31

pciReq#2 V33

pciReq#3 V31

pciReq#4 W32

pciReq#5 W31

pciReset# AA31

pciSErr# J34
pciStop# K31

pciTRDY# K34

PCI Interface

U1I

440EPx/GRx
TE-PBGA680

PCI Interface

U1I

440EPx/GRx
TE-PBGA680

1 2
R170 4.99K, 1% 0402R170 4.99K, 1% 0402

1
2

C103
0.1uF
0402

C103
0.1uF
0402

1
2

C67
0.1uF
0402

C67
0.1uF
0402

1 2
R153 4.99K, 1% 0402R153 4.99K, 1% 0402

1 2
R163 4.99K, 1% 0402R163 4.99K, 1% 0402

1
2

C83
22uF
1210

C83
22uF
1210

1
2

C94
22uF
1210

C94
22uF
1210

F10

500mA 1206

F10

500mA 1206

1 2
R179 75 0402R179 75 0402

1
2

C104
0.1uF
0402

C104
0.1uF
0402

1 2
R175 4.99K, 1% 0402R175 4.99K, 1% 0402

1 2
R160 4.99K, 1% 0402R160 4.99K, 1% 0402

1 2
R151 4.99K, 1% 0402R151 4.99K, 1% 0402

1
2

C96
22uF
1210

C96
22uF
1210

1 2
R168 4.99K, 1% 0402R168 4.99K, 1% 0402

1
2

C105
0.1uF
0402

C105
0.1uF
0402

1 2
R172 4.99K, 1% 0402R172 4.99K, 1% 0402

1
2

C98
0.1uF
0402

C98
0.1uF
0402

1 2

C61 .01uF 0402C61 .01uF 0402

-12VB1

TCKB2

Ground1B3

TDOB4

+5V1B5

+5V2B6

INTB#B7

INTD#B8

PRSNT1#B9

Reserved1B10

PRSNT2#B11

Reserved2B14

Ground2B15

CLKB16

Ground3B17

REQ#B18

+3.3V1B19

AD[31]B20

AD[29]B21

Ground4B22

AD[27]B23

AD[25]B24

+3.3V2B25

C/BE[3]#B26

AD[23]B27

Ground5B28

AD[21]B29

AD[19]B30

+3.3V3B31

AD[17]B32

C/BE[2]#B33

Ground6B34

IRDY#B35

+3.3V4B36

DEVSEL#B37

Ground7B38

LOCK#B39

PERR#B40

+3.3V5B41

SERR#B42

+3.3V6B43

C/BE[1]#B44

AD[14]B45

Ground8B46

AD[12]B47

AD[10]B48

M66ENB49

Ground9B50

Ground10B51

AD[08]B52

AD[07]B53

+3.3V7B54

AD[05]B55

AD[03]B56

Ground11B57

AD[01]B58

+3.3V8B59

ACK64#B60

+5V3B61

+5V4B62

TRST# A1

+12V A2

TMS A3

TDI A4

+5V5 A5

INTA# A6

INTC# A7

+5V6 A8

Reserved3 A9

+3.3V9 A10

Reserved4 A11

3.3Vaux A14

RST# A15

+3.3V10 A16

GNT# A17

Ground12 A18

PME# A19

AD[30] A20

+3.3V11 A21

AD[28] A22

AD[26] A23

Ground13 A24

AD[24] A25

IDSEL A26

+3.3V12 A27

AD[22] A28

AD[20] A29

Ground14 A30

AD[18] A31

AD[16] A32

+3.3V13 A33

FRAME# A34

Ground15 A35

TRDY# A36

Ground16 A37

STOP# A38

+3.3V14 A39

Reserved5 A40

Reserved6 A41

Ground17 A42

PAR A43

AD[15] A44

+3.3V15 A45

AD[13] A46

AD[11] A47

Ground18 A48

AD[09] A49

Ground19 A50

Ground20 A51

C/BE[0]# A52

+3.3V16 A53

AD[06] A54

AD[04] A55

Ground21 A56

AD[02] A57

AD[00] A58

+3.3V17 A59

REQ64# A60

+5V7 A61

+5V8 A62

KEY KEY

Componet side = B

P8
32-Bit
3.3V PCI TH

KEY KEY

Componet side = B

P8
32-Bit
3.3V PCI TH

1 2
R155 4.99K, 1% 0402R155 4.99K, 1% 0402

1 2
R165 4.99K, 1% 0402R165 4.99K, 1% 0402

1
2

C106
22uF
1210

C106
22uF
1210

1 2
R178 75 0402R178 75 0402

1
2

C82
22uF
1210

C82
22uF
1210

F8

100ma
FU-1210
F8

100ma
FU-1210

-12VB1

TCKB2

Ground1B3

TDOB4

+5V1B5

+5V2B6

INTB#B7

INTD#B8

PRSNT1#B9

Reserved1B10

PRSNT2#B11

Reserved2B14

Ground2B15

CLKB16

Ground3B17

REQ#B18

+3.3V1B19

AD[31]B20

AD[29]B21

Ground4B22

AD[27]B23

AD[25]B24

+3.3V2B25

C/BE[3]#B26

AD[23]B27

Ground5B28

AD[21]B29

AD[19]B30

+3.3V3B31

AD[17]B32

C/BE[2]#B33

Ground6B34

IRDY#B35

+3.3V4B36

DEVSEL#B37

Ground7B38

LOCK#B39

PERR#B40

+3.3V5B41

SERR#B42

+3.3V6B43

C/BE[1]#B44

AD[14]B45

Ground8B46

AD[12]B47

AD[10]B48

M66ENB49

Ground9B50

Ground10B51

AD[08]B52

AD[07]B53

+3.3V7B54

AD[05]B55

AD[03]B56

Ground11B57

AD[01]B58

+3.3V8B59

ACK64#B60

+5V3B61

+5V4B62

TRST# A1

+12V A2

TMS A3

TDI A4

+5V5 A5

INTA# A6

INTC# A7

+5V6 A8

Reserved3 A9

+3.3V9 A10

Reserved4 A11

3.3Vaux A14

RST# A15

+3.3V10 A16

GNT# A17

Ground12 A18

PME# A19

AD[30] A20

+3.3V11 A21

AD[28] A22

AD[26] A23

Ground13 A24

AD[24] A25

IDSEL A26

+3.3V12 A27

AD[22] A28

AD[20] A29

Ground14 A30

AD[18] A31

AD[16] A32

+3.3V13 A33

FRAME# A34

Ground15 A35

TRDY# A36

Ground16 A37

STOP# A38

+3.3V14 A39

Reserved5 A40

Reserved6 A41

Ground17 A42

PAR A43

AD[15] A44

+3.3V15 A45

AD[13] A46

AD[11] A47

Ground18 A48

AD[09] A49

Ground19 A50

Ground20 A51

C/BE[0]# A52

+3.3V16 A53

AD[06] A54

AD[04] A55

Ground21 A56

AD[02] A57

AD[00] A58

+3.3V17 A59

REQ64# A60

+5V7 A61

+5V8 A62

KEY KEY

Componet side = B

P9
32-Bit
3.3V PCI TH

KEY KEY

Componet side = B

P9
32-Bit
3.3V PCI TH

1
2

C90
0.1uF
0402

C90
0.1uF
0402

1
2

C66
0.1uF
0402

C66
0.1uF
0402

1
2

C86
.01uF
0402

C86
.01uF
0402

1 2
R150 4.99K, 1% 0402R150 4.99K, 1% 0402

1 2
R177 4.99K, 1% 0402R177 4.99K, 1% 0402

1
2

C81
0.1uF
0402

C81
0.1uF
0402

1 2
R162 4.99K, 1% 0402R162 4.99K, 1% 0402

1
2

C76
22uF
1210

C76
22uF
1210

1
2

C99
0.1uF
0402

C99
0.1uF
0402

1
2

C107
22uF
1210

C107
22uF
1210

1
2

C91
0.1uF
0402

C91
0.1uF
0402

1
2

C79
0.1uF
0402

C79
0.1uF
0402

1 2
R174 4.99K, 1% 0402R174 4.99K, 1% 0402

1
2

C80
0.1uF
0402

C80
0.1uF
0402

1 2

C85 .01uF 0402C85 .01uF 0402

1 2
R159 4.99K, 1% 0402R159 4.99K, 1% 0402

1
2

C64
22uF
1210

C64
22uF
1210

1
2

C100
0.1uF
0402

C100
0.1uF
0402

1 2
R157 4.99K, 1% 0402R157 4.99K, 1% 0402

1
2

C75
0.1uF
0402

C75
0.1uF
0402

1
2

C97
22uF
1210

C97
22uF
1210

1 2
R167 4.99K, 1% 0402R167 4.99K, 1% 0402

FH6

8A Holder
SMT 10x5mm
FH6

8A Holder
SMT 10x5mm

1
2

C78
0.1uF
0402

C78
0.1uF
0402

1 2
R171 4.99K, 1% 0402R171 4.99K, 1% 0402

1
2

C63
.01uF
0402

C63
.01uF
0402

1
2

C95
22uF
1210

C95
22uF
1210

1
2

C65
22uF
1210

C65
22uF
1210

1
2

C108
0.1uF
0402

C108
0.1uF
0402

1
2

C92
0.1uF
0402

C92
0.1uF
0402

1 2
R154 4.99K, 1% 0402R154 4.99K, 1% 0402

1
2

C73
0.1uF
0402

C73
0.1uF
0402

1 2
R164 4.99K, 1% 0402R164 4.99K, 1% 0402

1
2

C74
0.1uF
0402

C74
0.1uF
0402



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

USB2_TERMSEL

UOM1_GPIO33
UOM0_GPIO32

USB2_RXVAL

USB2_TXRDY

USB_2D_D-
USB_2D_D+

USB2_LS0
USB2_LS1

USB2_RxACT

USB2_DATAIN7
USB2_DATAIN6
USB2_DATAIN5
USB2_DATAIN4
USB2_DATAIN3
USB2_DATAIN2
USB2_DATAIN1
USB2_DATAIN0

USB2_DATAOUT7
USB2_DATAOUT6
USB2_DATAOUT5
USB2_DATAOUT4
USB2_DATAOUT3
USB2_DATAOUT2
USB2_DATAOUT1
USB2_DATAOUT0

CLK_USB2_CPU

UDI7_PD31

UDI6_PD30

UDI5_PD29

UDI4_PD28

UDI3_PD27

UDI2_PD26

UDI1_PD25

UDI0_PD24

UDO7_PD23

UDO6_PD22

UDO5_PD21

UDO4_PD20

UDO3_PD19

UDO2_PD18

UDO1_PD17

UDO0_PD16

CLK_USB2

CLK_USB2_CPU

CLK_USB2_CPU

USB_2D_D+

USB_2D_D-

UTxV_GPIO28

UDI6_PD30
UDI7_PD31

UDI1_PD25
UDI2_PD26
UDI3_PD27
UDI4_PD28
UDI5_PD29

UDI0_PD24

UDO5_PD21
UDO6_PD22
UDO7_PD23

UDO0_PD16
UDO1_PD17
UDO2_PD18
UDO3_PD19
UDO4_PD20

URXE_GPIO27
UTXV_GPIO28
UOM0_GPIO32
UOM1_GPIO33

UDI2_PD26

UDI1_PD25
UDI0_PD24
UDO7_PD23
UDO6_PD22
UDO5_PD21
UDO4_PD20
UDO3_PD19
UDO2_PD18
UDO1_PD17

UDI7_PD31

UDO0_PD16

UDI6_PD30
UDI5_PD29
UDI4_PD28
UDI3_PD27

USB2_DATAIN7
USB2_DATAIN6
USB2_DATAIN5
USB2_DATAIN4
USB2_DATAIN3
USB2_DATAIN2

USB2_DATAIN1
USB2_DATAIN0

USB2_DATAOUT6
USB2_DATAOUT7

USB2_DATAOUT0
USB2_DATAOUT1
USB2_DATAOUT2
USB2_DATAOUT3
USB2_DATAOUT4
USB2_DATAOUT5

USB2_RXERR
USB2_TXVAL
USB2_OPMODE0
USB2_OPMODE1

URXE_GPIO27

USB2_TXVAL

USB2_RXERR

USB2_XCVRSEL

USB2_SUSP#

USB2_XCVR_D+

URXE_GPIO27

USB2_RxACT

USB2_XCVR_D-

USB2_OPMODE0
USB2_OPMODE1

USB2_XCVR_D+

USB2_XCVR_D-

+3.3V
+1.8V

+5V_VIN

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

CLK_USB2.0_12mhz 4

USB2_RESET 11

CLK_USB2.0_48mhz4

CLK_USB2_CPLD11

USB2_VCC_PI11

USB2_VCC_PE 11

USB_SELECT#11

UDO0_PD16 6
UDO1_PD17 6
UDO2_PD18 6

UDI0_PD24 6
UDI1_PD25 6

UDO3_PD19 6
UDO4_PD20 6
UDO5_PD21 6
UDO6_PD22 6
UDO7_PD23 6

UDI2_PD26 6
UDI3_PD27 6
UDI4_PD28 6
UDI5_PD29 6
UDI6_PD30 6
UDI7_PD31 6

UTxV_GPIO28 6

URXE_GPIO27 6

UOM0_GPIO32 6
UOM1_GPIO33 6
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USB

Place parts close to USB PHY

Place parts as close to USB PHY
as possible

RO34  NO POP

Place these resistors as close
as possible to the CPU's pin

Keep all other high speed
signals away from these traces

RO resistors for 440GRx only

NO POP

RO30: [1:2] for 440EPx
      [3:2] for 440GRx

Place SP1 very 
close to P5

Place SP2 very 
close to P6

Place SP3 very 
close to P7

NO POP for 440EPx

Critical Placement

Critical Placement

Critical Placement

1
2

C24-12
22uF
1210

C24-12
22uF
1210

1 2
RO33 3.3K 0402RO33 3.3K 0402

1
2

C24-10
0.1uF
0402

C24-10
0.1uF
0402

1 2
RO26 0 0402RO26 0 0402

5

6

4
3
2
1 1

2
3
4

D-
D+

VCC

GND

P7

F TH
1x4 USBA

1
2
3
4

D-
D+

VCC

GND

P7

F TH
1x4 USBA

1
2

C23-1
0.1uF
0402

C23-1
0.1uF
0402

1 2
RS-12 33 0402RS-12 33 0402

1 2
RO25 0 0402RO25 0 0402

1 2
RO24 0 0402RO24 0 0402

1
2

VR6
5.5V 20A
0603

VR6
5.5V 20A
0603

1 2
RO23 0 0402RO23 0 0402

1
2

C24-11
0.1uF
0402

C24-11
0.1uF
0402

1 2
L7

600Ohm 200mA

0805L7

600Ohm 200mA

0805

1 2
RO22 0 0402RO22 0 0402

1
2

C24-9
0.1uF
0402

C24-9
0.1uF
0402

1
2

VR2
5.5V 20A
0603

VR2
5.5V 20A
0603

1 2
RO21 0 0402RO21 0 0402

USB2Xtal N2

USB2Xtal# N3

USB2Xcvr J2

USB2Xcvr# J1

USB2Clk A5

USB2DI0 F2

USB2DI1 F1

USB2DI2 G3

USB2DI3 G4

USB2DI4 G2

USB2DI5 G1

USB2DI6 H4

USB2DI7 H3

USB2DO0 E3

USB2DO1 C1

USB2DO2 D2

USB2DO3 E4

USB2DO4 D1

USB2DO5 E1

USB2DO6 F4

USB2DO7 F3

USB2LS0_Drvinh1 R2

USB2LS1_LeakTest_HoldPri P1

USB2OM0 R3

USB2OM1 R4

USB2RxAct_HoldReq_Rcvinh D7

USB2RxVal_LeakTest2 C8

USB2RxErr_ExtReq# A4

USB2Susp_HoldAck C5

USB2TermSel_BusReq P4

USB2TxRdy_RefEn B6
USB2TxVal C6

USB2XcvrSel_ExtAck# M3

USB2RExt L3

USB 2.0 DEVICE

USB 2.0 PHY
HOST/DEVICE

U1G

440EPx/GRx
TE-PBGA680

USB 2.0 DEVICE

USB 2.0 PHY
HOST/DEVICE

U1G

440EPx/GRx
TE-PBGA680

1
3 SP1A

PGB102ST23WR
SOT23
SP1A

PGB102ST23WR
SOT23

2
3

SP3B

PGB102ST23WR
SOT23
SP3B

PGB102ST23WR
SOT23

1 2
RO20 0 0402RO20 0 0402

1 2
RO19 0 0402RO19 0 0402

1 2
L6

600Ohm 200mA

0805L6

600Ohm 200mA

0805

1
2

C24-8
0.1uF
0402

C24-8
0.1uF
0402

1
2

C24-2
22uF
1210

C24-2
22uF
1210

1
2
3
4

5

6

1

23

4

D+

VCC

GND

D-

P5

F TH
1x4 USBB

1

23

4

D+

VCC

GND

D-

P5

F TH
1x4 USBB

1
3 SP2A

PGB102ST23WR
SOT23
SP2A

PGB102ST23WR
SOT23

1
2

C24-4
0.1uF
0402

C24-4
0.1uF
0402

1 2
RS-13 33 0402RS-13 33 0402

1 2
R182 3.40K, 1% 0402R182 3.40K, 1% 0402

1 2
RO17 0 0402RO17 0 0402

1
2

+ C56
220uF
D7343

+ C56
220uF
D7343

1 2
RO31 1K 0402RO31 1K 0402

1 2
RO16 0 0402RO16 0 0402

1 2
RO18 0 0402RO18 0 0402

1 2
R184 15K 0402R184 15K 04021

2

R186
15K
0402

R186
15K
0402

1 2
RO15 0 0402RO15 0 0402

1
2

VR1
5.5V 20A
0603

VR1
5.5V 20A
0603

1
2

C24-7
0.1uF
0402

C24-7
0.1uF
0402

1 2
RO14 0 0402RO14 0 0402

1
2

C57
0.1uF
0402

C57
0.1uF
0402

1
2

C24-1
0.1uF
0402

C24-1
0.1uF
0402

1 2
R180 3.3K 0402R180 3.3K 0402

1
2

C24-3
0.1uF
0402

C24-3
0.1uF
0402

1
2

3RO30

0
0402

RO30

0
0402

1 2
RO13 0 0402RO13 0 0402

1 2
R181 3.3K 0402R181 3.3K 0402

1
2

3RO40

0
0402

RO40

0
0402

1 2
RO34 3.3K 0402RO34 3.3K 0402

1
2

C58
1000pF
0402

C58
1000pF
0402

2
3

SP1B

PGB102ST23WR
SOT23
SP1B

PGB102ST23WR
SOT23

1
2

C24-6
0.1uF
0402

C24-6
0.1uF
0402

1
3 SP3A

PGB102ST23WR
SOT23
SP3A

PGB102ST23WR
SOT23

1 2
RO35 3.3K 0402RO35 3.3K 0402

F12

500mA 1206

F12

500mA 1206

1 2
R187 12K, 1% 0402R187 12K, 1% 0402

1
2 CE-5

100pF
0402

CE-5
100pF
0402

1A12

1A23

1A34

1A45

1A56

1A67

1A79

1A810

1A911

1A1012

2A113

2A214

2A316

2A418

2A519

2A620

2A721

2A822

2A923

2A1024

B
IA

S
V

1

G
N

D
8

G
N

D
17

V
C

C
15

2B10 25
2B9 26
2B8 27
2B7 28
2B6 29
2B5 30
2B4 31
2B3 33
2B2 34
2B1 35

1B10 36
1B9 37
1B8 38
1B7 39
1B6 40
1B5 42
1B4 43
1B3 44
1B2 45
1B1 46

2OE47

1OE48

G
N

D
41

G
N

D
32

U23

74CBTLV16800
TVSOP48
U23

74CBTLV16800
TVSOP48

1
2

VR3
5.5V 20A
0603

VR3
5.5V 20A
0603

1 2
RO32 1K 0402RO32 1K 0402

1
2

C24-5
0.1uF
0402

C24-5
0.1uF
0402

1 2
RO29 0 0402RO29 0 0402

2
3

SP2B

PGB102ST23WR
SOT23
SP2B

PGB102ST23WR
SOT23

1
2
3
4

5

6

1

23

4

D+

VCC

GND

D-

P6

F TH
1x4 USBB

1

23

4

D+

VCC

GND

D-

P6

F TH
1x4 USBB

1
2

R185
15K
0402

R185
15K
0402

V
S

S
A

1

DM 2

DP 3

V
D

D
A

_3
.3

4

V
S

S
A

5

RBIAS 6

V
D

D
A

_3
.3

7

V
S

S
A

9

XI 10

XO 11

V
D

D
A

_1
.8

12

SUSPENDN13

V
S

S
A

8

V
S

S
14

V
D

D
_3

.3
15

V
D

D
_1

.8
16

XCVRSELECT17

TERMSELECT18

V
S

S
33

OPMODE119
OPMODE020

LINESTATE121
LINESTATE022

V
D

D
_1

.8
53

RESET 24

DATA1525
DATA1426
DATA1327

V
D

D
_3

.3
28

DATA1229
DATA1130
DATA1031
DATA932

V
S

S
55

DATA834

DATA735
DATA636
DATA537

V
D

D
_1

.8
38

DATA439
DATA340
DATA241
DATA142

V
S

S
48

V
D

D
_3

.3
43

DATA044

TXVALID45

RXVALID46

VALIDH47

V
S

S
56

CLKOUT49

RXACTIVE50

TXREADY51

RXERROR52

V
D

D
_1

.8
23

DATABUS_16_8 54

E
X

P
_P

A
D

57

TX_DATA_IN

RX_DATA_OUT

U24
GT3250-ABZJ
QFN-56 (8mm x 8mm)

TX_DATA_IN

RX_DATA_OUT

U24
GT3250-ABZJ
QFN-56 (8mm x 8mm)

1 2
RO28 0 0402RO28 0 0402

1
2

VR5
5.5V 20A
0603

VR5
5.5V 20A
0603

1
2 CE-6

100pF
0402

CE-6
100pF
0402

1
2

R183
15K
0402

R183
15K
0402

1 2
RO27 0 0402RO27 0 0402

1
2

VR4
5.5V 20A
0603

VR4
5.5V 20A
0603



5

5

4

4

3

3

2

2

1

1

D D

C C

B B

A A

PADD27
PADD28
PADD29
PADD30
PADD31

PDATA0
PDATA1
PDATA2
PDATA3
PDATA4
PDATA5
PDATA6
PDATA7

M66EN
CFG_DIP2
CFG_DIP1
CFG_DIP0

USER_DIP1

USER_LED0

USER_LED1

SYSERR#

RESET_BUFPOR#

CPLD_TMS
CPLD_TDO
CPLD_TCK

CPLD_TDI

USER_DIP2

USER_DIP0

USER_DIP3

+3.3V

+3.3V

+5V_VIN

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V +3.3V +3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

+3.3V

M66EN 6,9

RESET_POR#4,6

DEBUG_TRST#4

FRY_BY#6

CLK_USB2_CPLD10

PADD[27..31]6

PCS_26
POE#6
PR_W#6

PWBE_0#6

USB2_VCC_PE10
USB2_VCC_PI10

CLK_CPLD_33mhz4
CLK_CPLD_50mhz4

SYSERR4

CLK_PERCLK6

Boot_CFG0 6
Boot_CFG1 6
Boot_CFG2 6

RESET_PB_POR#4

CPU_TRST#4

SEL_SYSCLK4

CLK_SEL_M66EN4

CLK_TMRCLK4

FWP#6

EE1_WP6
EE2_BOOT_WP6
STTM_AS6

USB2_RESET10

NF_WP#6

USB_SELECT#10
EBC_SELECT#6

GETH0_RST#7
GETH0_COMA7
GETH1_RST#8

GETH1_COMA8

RESET_CPLD#6

PDATA[0..7]6

SPARE_2 6
SPARE_3 6
SPARE_4 6
SPARE_5 6
SPARE_6 6
SPARE_7 6

SPARE_0 6
SPARE_1 6

PWR_GOOD 2,3,4
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CPLD

SysErr will be used to 
drive Status LED (active H)

CPU_TRST# = '1' when JTAG_TRST# = '1' and
RESET_POR# = '1' else '0'; see errata sheet

RESETS

FLASH

I2C

Assertion of USB2_RESET may be
asynchronous to CLK_USB2_CPLD

De-assertion of USB2_RESET must be
synchronous to CLK_USB2_CPLD

Memory Bus

BOOT STRAP PINS:

UART0_CTS = Boot_CFG0
UART0_DSR = Boot_CFG1
UART0_DCD = Boot_CFG2
Default = Bootstrap option C (Boot_CFG[2:0] = 010)

Configuration DIP-Swith

User DIP-Swith

CLOCKS

Boot Configuration

Altera
Programing Cable

TCK
TDO
TMS

TDI

JTAG

USB

STATUS / MISC

Place SW2 on bottom side of PCB
Include silkscreen text:
"FACTORY SET DO NOT CHANGE"

NAND FLASH

Dedicated pins for EPM570
compatibility

ETHERNET

USB_EBC_MUX

1
2

C25-8
0.1uF
0402

C25-8
0.1uF
0402

1 2
R193 10K 0402R193 10K 0402

A 1

B 2
Y4

VCC5

GND 3

U35

74LVC1G08
SC70-5
U35

74LVC1G08
SC70-5

1
2

3

RO37

10K
0402

RO37

10K
0402

1 2
R192 10K 0402R192 10K 0402

1
2

C25-9
0.1uF
0402

C25-9
0.1uF
0402

1 2
R206 3.3K 0402R206 3.3K 0402

12

CR6 RED 0805CR6 RED 0805

1
3
5
7

2
4
6
8

SW3

4POLE
.1 SMT
SW3

4POLE
.1 SMT

1 2
R197 180 0402R197 180 0402

1 2
R205 3.3K 0402R205 3.3K 0402

1
2

C25-10
0.1uF
0402

C25-10
0.1uF
0402

1 2
R191 10K 0402R191 10K 0402

1
2

C35-1
0.1uF
0402

C35-1
0.1uF
0402

1
2

C25-2
0.1uF
0402

C25-2
0.1uF
0402

1 2
R203 180 0402R203 180 0402

1
2

C25-3
0.1uF
0402

C25-3
0.1uF
0402

1 2
R202 180 0402R202 180 0402

1
2

C25-1
0.1uF
0402

C25-1
0.1uF
0402

1
2

C25-4
0.1uF
0402

C25-4
0.1uF
0402

1
3
5
7
9

2
4
6
8
10

P10

0.1in M SMT
2x5 VT
P10

0.1in M SMT
2x5 VT

1 2
R201 180 0402R201 180 0402

12

CR1 GRN 0805CR1 GRN 0805

1 2
R196 10K 0402R196 10K 0402

1
2

C25-5
0.1uF
0402

C25-5
0.1uF
0402

12

CR2 GRN 0805CR2 GRN 0805

1 2
R200 180 0402R200 180 0402

1
2

3

RO36

10K
0402

RO36

10K
0402

12

CR3 GRN 0805CR3 GRN 0805

1 2
R190 10K 0402R190 10K 0402

1
3
5
7

2
4
6
8

SW2

4POLE
.1 SMT
SW2

4POLE
.1 SMT

1 2
R195 10K 0402R195 10K 0402

1
2

C25-6
0.1uF
0402

C25-6
0.1uF
0402

12

CR5 RED 0805CR5 RED 0805

1 2
R199 180 0402R199 180 0402

1
2

C25-7
0.1uF
0402

C25-7
0.1uF
0402

12

CR4 GRN 0805CR4 GRN 0805

1 2
R194 10K 0402R194 10K 0402

1
2

3

RO38

10K
0402

RO38

10K
0402

1 2
R204 3.3K 0402R204 3.3K 0402

G
N

D
IN

T
1

11

G
N

D
IN

T
2

65

B1_TMS 22

B1_TDI 23

B1_TCK 24

B1_TDO 25

V
C

C
IN

T
1

13

V
C

C
IN

T
2

63

G
N

D
IO

3
46

G
N

D
IO

4
60

G
N

D
IO

5
79

G
N

D
IO

6
93

V
C

C
IO

1_
3

45

V
C

C
IO

2_
1

59

V
C

C
IO

2_
2

80

B1_IO_GCLK012

B2_IO_GCLK262

B2_IO_GCLK364

B1_IO_OE43

B1_IO_CLR#44

G
N

D
IO

1
10

G
N

D
IO

2
32

V
C

C
IO

1_
1

9

V
C

C
IO

1_
2

31

V
C

C
IO

2_
3

94

B1_IO_GCLK114

B1_IO12

B1_IO23

B1_IO3 4

B1_IO4 5

B1_IO5 6

B1_IO67

B1_IO7 8

B1_IO8 15

B1_IO9 16

B1_IO10 17

B1_IO11 18

B1_IO12 19

B1_IO13 20

B1_IO14 21

B1_IO15 26

B1_IO16 27

B1_IO17 28

B1_IO18 29

B1_IO19 30

B1_IO20 33

B1_IO2134

B1_IO22 35

B1_IO2336

B1_IO24 37

B1_IO2538

B1_IO26 39

B1_IO27 40

B1_IO2841

B1_IO2942

B1_IO3047

B1_IO3148

B1_IO3249

B1_IO3350

B1_IO3451

B2_IO_152

B2_IO_253

B2_IO_354

B2_IO_4 55

B2_IO_5 56

B2_IO_657

B2_IO_758

B2_IO_861

B2_IO_966

B2_IO_1067

B2_IO_1168

B2_IO_1269

B2_IO_1370

B2_IO_14 71

B2_IO_15 72

B2_IO_1673

B2_IO_1774

B2_IO_1875

B2_IO_1976

B2_IO_2077

B2_IO_2178

B2_IO_22 81

B2_IO_2382

B2_IO_2483

B2_IO_2584

B2_IO_26 85

B2_IO_27 86B2_IO_2887

B2_IO_29 88

B2_IO_30 89

B2_IO_31 90

B2_IO_32 91

B2_IO_3392

B2_IO_3495

B2_IO_3596

B2_IO_36 97

B2_IO_3798

B2_IO_3899

B2_IO_39100

B2_IO_401

U25
EPM240T
TQFP100

U25
EPM240T
TQFP100


