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Reference design for DP83865DVH: Gigabit Ethernet PHY.

These schematics are provided for reference only. For any designs based on these schematics al ways
contact National Semi conductor Corporation BEFORE initiating PCB manufacturing and ask for your design
to be reviewed.

Copyright (c) 2004 National Seniconductor Corporation. Al Ri ghts Reserved. Unpublished rights reserved
under the copyright laws of the United States of America, other countries and international treaties.
These schenatics are provided wi thout fee. Pernission to use, copy, store, nodify, disclose, transmt
or distribute the schematics is granted, provided that this copyright notice nmust appear in any copy,
nodi fication, disclosure, transm ssion or distribution of the schenatics. National Sem conductor
Corporation retains all ownership, copyright, trade secret and proprietary rights in the schemati cs.
THESE SCHEMATI CS HAVE BEEN PROVI DED "AS | S", W THOUT EXPRESS OR | MPLI ED WARRANTY | NCLUDI NG, W THOUT

LI M TATI ON, | MPLI ED WARRANTI ES OF MERCHANTABI LI TY, FI TNESS FOR A PARTI CULAR USE AND NON- | NFRI NGEMENT.

Application Block Diagram
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50 Chm control |l ed Chm control l ed inpedance:

i npedance: 5 ml trace width, 6 ml

7 ml trace wdth. cl earance.

I\ \| N \| I\ \| Trace |ayer (1 oz copper)

4 ml +/- 2 ml

K J Ground plane (1 oz copper
Al - 2 m) P ( pper)

K Y Power plane (1 oz copper)

FR4 material of dielectric constant 4.3 to 4.5

Nomi nal PCB thickness: 62.5 m| (does not affect inpedance)
| npedance tol erance shoul d be equal or less than +/- 10% of
noni nal val ue.

4 ml +/- 2 ml

N\ N Ground plane (1 oz copper
4 ml +-2ml P ( pper)

N J K N [\ J N J Trace layer (1 oz copper)

Si x | ayer PCB stack-up recomended. Use two ground planes for maxi mum EM shielding. Keep
trace layers on the outside for |owest propagation delay. Use two power planes (1.8V and
2.5V) for |low inpedance current path. Mnimze the gap between power and ground plane to
maxi m ze the effects of plane capacitance. Adjust trace width and gap to ground pl ane for
control |l ed i npedance. The geonetry nunbers above can be used as an exanple. Controlled

i npedance traces are either 50 Chns single ended with respect to the ground plane or 100
Chs differential inpedance to each other with ground plane. Controlled inpedance traces
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‘ are noted as such. Al other traces can be between 50 - 100 Chm

I =>Pairs nust be routed for 100 Chns differential indedance. j
=>All pairs nust be routed with equal distance throughout the length of the pair. |
=>Pairs of the same port are to be matched in length, not exceeding 0.7" (+/- 0.35) between ‘

I the | ongest and shortest pair.

‘ =>Cl earance between pairs of the same port should be four time the distance between pair |
signal s.

I =>Cl earance between pairs of different ports should be eight tinmes the distance between pair ‘

|

Bi gnal s.
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Suggested termination on MAC side. Place resistors
close to source.

Actual values may differ for series termination resistors
and depend on impedance of the MAC chip's output pins.

MDC/MDIO termination as suggested by IEEE spec. DP83865DVH
’7 MAC Gigabit PHY
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e ol WTERRUPTN Tt ipt out put f r om DP83865DVH.
N ™4 (OPTI ONAL)

33 6 R2C TXD5
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125MHZ cl ock out put from DP83865DVH.
( OPTI ONAL)

CLK_TO_MAC_125MHZ [}

]
I
|
T
133 R3A !
|
]
I
|
|
i
T

RESET_N
ReSET_N @ Reset input to DP83865DVH.
See "Note on reset".

coL

25 ™S ™S
s DI
5 TRST_N
TCK
MDIO DO

JTAG i nterface
(OPTI ONAL)

RSD
Spare resistor

MAC interface configuration:

In this example schematic the MAC interface of the PHY is configured to GMII. Other applications may require this interface
to be configured as RGMII. Follow these instructions to change design to RGMII. All other design notes still apply.

The MAC interface is configured through the strap options RGMII_SELO and RGMII_SEL1 according to this table:
RGMII_SELO RGMII_SEL1

---0--—-- ----0---- GMIl mode

---0---- -1 GMIl mode

e -0 - RGMII mode (HP original)
el -1 RGMII mode (3COM)

If RGMII is to be used, 3COM mode is recommended. See "Note on Recommended PCB Layer Stack-up" and also refer to
DP83865DVH datasheet for layout guidance.

All GMII signals must have the same trace length between PHY and MAC (including serial termination resistor). Tolerance
+/- 0.5"

All RGMII signals in 3COM mode must have the same trace length between PHY and MAC (including serial termination
resistor). Tolerance +/- 0.5"

Refer to DP83865DVH datasheet for layout instructions on RGMII HP mode (HP mode is not recommended).

RGMII only requires the following signals on the MAC interface:

RGMII_RDXO0 - RGMII_RXD3 (on RXDO - RXD3)

---RGMII_RCK (on RX_ER)

---RGMII_RXDV_ER (on RX_ER)

---RGMII_TXDO - RGMII_TXD3 (on TXDO - TXD3)

---RGMII_TCK (on GTX_CLK)

---RGMII_TXEN_ER (on TX_EN)

Other MAC interface signals may be removed from the design. Unused MAC interface pins should be left floating (outputs:
RXD4 - RXD7, RX_CLK) or tied to ground (inputs: TXD4 - TXD7, TX_ER).

Series termination resistors are required for RGMII. May remove the resistors on signals not used in RGMII mode.

Note on reset:

Only use this circuit if the application
does not provide a clean reset signal
as specified in the datasheet.

1v8 2vs
c35
100n
Rag =
107k U2
RESET 0 RESETN
1l voc reser RESET N
MR NC 22— 5
3 PRI PFO 2
x—4Ne Lo H—x 2
GND NC HE—x
[M3704XCMM225
MANUAL_RESET

reset duration of 200ms. The CMOS output either
drives the reset signal high or |ow (not
tri-stated).

Areset will be triggered if the 2.5V supply

vol tage drops below 2.25V or if the 1.8V supply
drops bel ow 1.62V.

The signal MANUAL_RESET may be used to inplenent
an external reset function (e.g. by adding a
push-button). Pulling this signal to ground wll
issue a reset.
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Required power supply decoupling _ _

Place parts as close as possible to PHY Note on MDI interface IayOUt:

(See also "Note on recommended PCB
Layer Stack-up" and "Note on
Differential Pairs".)

100 Ohm differential trace impedance

Discrete magnetics and RJ45
See datasheet on recommended Part No.

2Vs

required. Traces must be routed L S —_ — -
X ; . . —
e differentially from PHY pins to magnetics o : Tor e (B N
° and to RJ45 connector. - oL WXL Ry A+
i N Must use controlled impendance on VoL e r R z | R ANe

R16 R17 TD2- MX2-

18 10 TD3+  MX3+ sy C- SHGND
(See also "Note on recommended PCB Layer 25 2 woc e wen a2 T [ R o suoo
Stack-u p” ) Cwl c19 c20 TD4+  Mxa+

. , 2 , , 10 5 1 1 a2 =
50 Ohm trace impedance recommended. The | pale Iy malerl oo S TCTA MCTA MEND
termination resistor values depend on actual PCB L czs 2 e \
A

Magnetics

trace impedance. At 500hm impedance, use
330hm termination resistors.
Place resistors as close to chip as possible.

| |
| |
| |
Note on MAC interface layout: | | PCB.
| |
| |
| |

,?7 - 1 | c22 H H

- . Requires discrete
Requires decoupling L—%F— ‘ -
capacitors for magnetics | L wsor | Bob-Smith

| MGND termination

Use only one
) . . o e s e S T T s s s s A s B e s c?nnefctlc;n._Dt(? not MGND is the chassis ground and must not be connected to the
: T s3sssssssses @ § 89958888 BE AAAA place footprint for ()R common ground piane of the PCB.
MAC |nterface ) \ Se e 2 % Deutaey 22 22322 both. This is .not an
i i . RaA 1 3 st <& £ 33888883 g5 s£s8%8% assembly option.
COangUI’atIOI’] EEEE T s syl & 000006000 A5 ARASS Momp yop
. R RXD2 / RGMII_RX2 .
Strap options RXDS R 2] RXD3/ RGMIRX3 oIS P Integrated RJ45/magnetics
c set for GMIl and Rio = yra i MDIB See datasheet on recommended P/N
. R 45
RXD7 RXD7
g:é_SKN_I;(Z)_MAC 1S RX_ER < L }“1 RX_ER / RGMII_RXDV_ER r\r\:gllg’: 36 ZXS csr Pllace caps close
R oV <} aa | o Rk B \w_z_.{ b o %FZ—MOH [l to centertaps
- - — - — = RX_DV /RGMII_RCK
‘ . - - DP83865DVH MDID_P »
‘ o5 RX_CLK<__} T RX_CLK MDID_N MDI_A+ 1 [,
| VDT A- oA
| - 01 TXDL/RGMITTX] 2] G
z e FeR -1
‘ B A ‘ TXD4 TXDi oM BG_REF MDLE- slg
TXD5 0
[l AN TXD6 e MDI C+
Lo J ™07 D7 VDD_SEL_STRAP MO G- e
TXER[_ >——————— Bl {1} R ) {11 crc
™ \ ;TN TX ENL__>——————821 1% EN/RGMIL_TXEN_ER NON_IEEE_STRAP POlarlty of LED mgtgf S D+
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& SR SKwc e ) crsymom s P e~ ez option' ek Lt weer 0 camone
A _MAC_FREQ ACT_LED / SPEEDD_STRAP [—L —TINKI0_LED RIOB 5 I | RAG LEFT_LED_ANODE
~ o1 oLk LINK10_LED/ RLED / SPEEDL_STRAP & }TINRT00 D] RI0C 2 o0 % P LINKIG_LED o 1
_CLK [>——————————"121 GTX_CLK/RGMI_TCK LINK100_LED / DUPLEX_STRAP (= T TINKIG_TED RID o 2] ‘ RAg% RIGHT_LED_CATHODE
5 LINK1000_LED / AN_EN_STRAP 12 our1ED RIAS 1 /f RIGHT_LED_ANODE
c32 1000 DUPLEX_LED / PHYADO_STRAP — o SHIELDIGND
25 )"2—“‘ MDIO 8:& MDIO PHYADL STRAP 12 RHe 2 STy “\ ‘ SHIELD/GND
e MDC MDC PHYAD2_STRAP [— ; RIID 4 3 — ‘ R385
PHYAD3_STRAP
PHYAD4_STRAP [—25 1 RIA . 8 ]
CLK_OUT a o4 \ R12B » 2k I 2vs |
|+
e e Bi] ctogiour TS e Srap i mrea g 1 4
i's used. |eave MAC_CLK_EN_STRAP ‘
N i - — - — -
| oati ng. s s reseT N |22 ; < JRESET N !
| B i |
| TRSTN TRST_N CLK_TO_MAC (82 1 > CLK_TO_MAC_125MHZ
TCl ‘ TCK o |
Strap options set for:
Use only one clock source, | 5 e pop
See datasheet on ! Ne PHY-1D: 1 - -
ded Part N ek 3 gy Auto-neg on Available LED signals
recommenae ar 0. ‘ L e S e Al speeds advertised
LT B R R N R EEEEEEEEERBRE Aut o- MDI X on
Pull-down resistor %K_TEE'I\EIAC gn . ACT_LED
n- mode o
on TRST_N alWayS VDD | O 2. 5V LINK10_LED
| needed. If JTAG L NP : LINK100_LED
interface is not used = if pOIarlty of Str-ap Optlon LINKIG_LED 4 0 - D4
h ! bel f' changes, polarity of the LED . " 7 ]
?It er pins can be leit must be changed as well! LR
oating

Polarity of LED
depends on strap
option!
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