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Expected maximum power consumption:

*VDDIO (1.8V): 115.76mA

* VDDAZ2P5 (2.5V): 541.16mA
* VDDA1PO (1V): 497.6mA

* Total power: 2W
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DNP 125MHz oscillator (not needed)
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Expected maximum power consumption:

*VDDIO (1.8V): 28.94mA (25 deg, 100% utilisation)
* VDDAZ2P5 (2.5V): 135.29mA (25 deg, 100% utilisation)
*VDDAL1PO (1V): 124.4mA (105 deg)

ARouting note:
* MDI traces must be 50R to
ground and 100R differential

impedance
+1V8 +2V5 +1V0
T T T
a R +2V5
Supply decoupling ‘ c1 c2 c3 ca cs C6 c7 c8 c9 C10 c11 c12 c13 c14 T Cl14
1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF —
10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% ea gbﬁzF oD
Ve Vs V0 10V . 50V . 10V . 50V . 10V 50V 10V . 50V 10V 50V 10V . 50V . 10V 50V e
T T T _é_ _é_ _é_ E0_LEDI P > \?W ligef[) R
c15 c16 c17 c18 c19 c20 GND +1V8 GND GND +1V0
0.0lF | 10uF | 00WF | 10uF | 001UF | 10uF T 1 ~ I
10% | 10% 10% 10% 10% 10% ca1 c22 c23 c24 c25 c26 c27 c28 §1/16W
50V 10v 50V 10V 50V 10V gLVE g 1V8 0 i s 1%
1uF olF | wF 0.1uF ;0 VDDIO VDDAP5 — 1uF olF | wr 0.1uF 22R1
L L R63 o |10 | 10 | o | 0w 30 | vooio VDDAZPS 0% | 10% | 10% | 10% -
= = 10V 50V 10V 50V VDDIO 10V 50V 10V 50V =
GND GND 6 GND
1/16W 1/16W ! ! 13 VDDIPO [— d
1% 1% —L— 75— VDDA1P8 VDD1PO —27 DIFF_100 —;— ol 3
N 2wzt GND VDDALPS e &2 @ GND na | | oserxarasF
: MDC T T
‘ MDC — A
‘ MDIO 7 1 ‘eoTDiP A1l |
‘ MDIO TD_P_A TRD1+  H<H
| EONINTERWDN B INTPWDN D MA £ I EONTCTL ﬁg TRCTL
""""""""""""""""""" E0 GTX CLK 2| crx oLk e N =R IR TRP1+ RI-1
LVDS  DIFF_100 E0 TX CTRL 37 = M= 7 I E0TD3P Al TRP1- RJ-2
< DIFF_100 LVDS w<—sd—t—=fe S0 7X CTRL TD_P_C TRD2+ :
@ ] T 2 TOMC o ST TR e
————— ‘ c29 TX_D3 TD_P_D TRD2-
- | - ‘ P o DM D Ll E0TD4N TRP3+ RJ-4
Routing notes: | [ E0_SGMILIN P EQ: SGMII IN P Cc30 7 EOSINP | 27| TX DUSGMII SIP N 23] TRD3+ U [E
* SGMII pairs must be routed | [ E0_SGMILIN N E0 SGMIRINEN I LU EOISTINTNE 2B} TX DO/SGMIISIN LED 2 [ai> EO LED? E0TCTE Al rpcrs LRGSR
: ; ; | Il 0% = = ¢ P76 E0 LeDL A2 TRP4- RJ-8
with 100R differential i 01UF 50V LVDS LED_1 <& TRD3-
; | 1u \« EO RX CIK 32 [J—_ LED D |ls4]__E0 LEDO
impedance : | Lo% ca1 —EORXCIRL 38§ pxCTRL - A8 TRD4+
* Skew within a pair must be 3 50V = x| |45__E3 CLK ouT E0 TCT4 AT TRCTA ) oo
matched to 30mils _ | EQ_SGMII OUT N 0SSl OUL N 1S o 32 RX_D3/SGMII_SON X0 H% A TRD4- 23
* SGMII OUT and CLK pairs 3 E0_SGMII_OUT P I = : 7 RX_D2/SGMII_SOP CLK OUT p—=—EOCK O Grpy 9 B
must match to 30 mils i B 5 RX_D1/SGMII_CON C33 C34 C35 C36
e — ot d) R 38 | RX_DO/SGMII_COP JTAG_CLK =20 —EQJIAG CIK == — g v
50V F—ﬂlj JTAG_TDO s Smrme— 0auF | oauF | 0auF | 0.4uF Il <
BllAI —— 8! RESETN ITAG_TMS (oo2—E3JIA0 TUS 10% | 10% | 10% | 10%
JTAG_TDI EORJTAGRIDI 50V 50V 50V 50V 1 SHLD
. RBIAS =
GND_PAD GPIOO 22— 41v8 R4 = GND
GPIO_1 s R6 .
DP83867ISRGZ 1/16W vaw ——
EQ RESET N 1% ==
)| _ | .- (]
[ EO_RESET N i E3_CLK_OUT 5% 1000pF
10M0 10%
10_1v8 = = E0_GPIOO 2KV
GND GND [~ usB
A LED_O Strap: EO0_GPIOL R3 I
RX_CTRL Strap: MODE 2 - 10K up, 2k49 down EO LED0 3 4 EOLED L =
MODE 3 - 5k76 up, 2k49 down '\S/'(';\CAJII EE"atL'Ie = 01 ro f10 116W SR
¢ - nable = 9
Autoneg disable = 0 gmﬁw §”16W NC7WV16P6X ;2/‘;&1
a +1V8 i B
Pulldowns for unused inputs 750R 750R
p +1V8 _ +1V8 ] E0 GPIOO V25 Gpiog 1wz
PHY address = 0001 R7 E0 GPIOL V2 55 GRIBT TV
R8 VI R11 ‘
R12 §1/16W RX_DO (S_CLK_P) Strap: i R23 gmw @,
EO TX CTRL 1% MODE 2 - 10k up, 2k49 down 10k0 §1/16W 1% *\/
1/16W = TG 5k76 PHY addr [1:0] = 01 —EOSCkP o 1% =0 (I 10k0 ELECTRONIC DESIGN
L E0 TX D3 [ E0 S CLK N 10k0 [ ™ 96B d Eth M ine Card
4N T2 a4 RX_D2 (S_OUT_P) Strap: R17 Quad Ethernet Mezzanine Car
MODE 1 - no resistors § SHEET
1/16W 1/16W 1/16W
1% gl% PHY addr [3:2] = 00 1% Ethernet PHY 0
—— &7 2k49 2k49 BellAe: Standard
GND 1 1 PROJECT DRAWN DATE
GND GND 96B Quad Ethernet Mezzanine Card | J Johnson 2018-12-06
SIZE SCHPIN. REV. SHEET 3
OP058-01-SCH A2 7
1 2 3 4 5 ‘ 6




REV.

DESCRIPTION

DATE APPROVED

A.2 | Changed all LED resistors to 22R1

DNP 125MHz oscillator (not needed)

2019-04-08 | J Johnson

rS
Expected maximum power consumption:

*VDDIO (1.8V): 28.94mA (25 deg, 100% utilisation)
* VDDAZ2P5 (2.5V): 135.29mA (25 deg, 100% utilisation)

Routing note:
* MDI traces must be 50R to
ground and 100R differential
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REV. | DESCRIPTION DATE APPROVED 7 ; ;
A.2 | Changed all LED resistors to 22R1 2019-04-08 | J Johnson Expected maximum power consumption:
DNP 125MHz oscillator (not needed L
( ) *VDDIO (1.8V): 28.94mA (25 deg, 100% utilisation)
* VDDAZ2P5 (2.5V): 135.29mA (25 deg, 100% utilisation) ARouting note:
* VDDAL1PO (1V): 124.4mA (105 deg) * MDI traces must be 50R to
ground and 100R differential
impedance
+1V8 +2V5 +1V0
T T T
a R +2V5
Supply decoupling ‘ C78 c79 €80 cs1 c82 c83 c84 C85 C86 c87 c8s C89 €90 c91 T c1r7
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“Pulldowns f d input e T
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0,
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rS
Expected maximum power consumption:

* VDDA1PO (1V): 124.4mA (105 deg)

*VDDIO (1.8V): 28.94mA (25 deg, 100% utilisation)
* VDDAZ2P5 (2.5V): 135.29mA (25 deg, 100% utilisation)

Routing note:
* MDI traces must be 50R to
ground and 100R differential

impedance
+1V8 +2V5 +1V0
T T
a R +2V5
Supply decoupling ‘ cue| ci7|  cus|  ciu9]  ci0  cizg c122] cie3l c14f cis ci6| ciz7| ci8|  c129 T C178
1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 01UF =
10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% G 10% OND
. 1vs +2v5 . 1\/0 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V e
) ) ) ) ) ) ) E3 LEDL 1]a vc> 6 E3 LED R
— e e GND,
ciso| ciz1] ci3] ciss c134 C135 G,;,D +1vs = &0 AT NC7WV16P6X
00WF | 10uF | 00WF | 10uF | 001UF | 10uF & R46
égi//" lgi//“ égz/; lgz/; 58?/0 igz/; sve €136 C137 0138 139 ua cuo| ci4 cu cug gi{leW
0
1F 01UF | WF 0.1uF ;g VDDIO VDDA2P5 3 1uF 0AUF | 1F 0.1uF 22R1
= = e | 0% | 10% | 0% | 0% 30 | vooio VDDA2P5 0% | 10% | 10% | 10% I
oD oD 10V 50V 10V 50V VDDIO 6 10V 50V 10V 50V e
§1/16W l 13 VDDIPO [— }
1% —L_ 51 VDDALPS VDDIPO (—= —I—_ al 3
1 = = a a
| 2k21 GND VDDA1P8 xggi;g 'y GND JiD
3 MDC 16| Mbc P N
! MDIO 17 1 “E3TDLP == D11 |
‘ MDIO TD_P_A TRD1+  H<H
: E3 INT_PWDN | N TD M A 2 E3TDIN ESTCTL _ DI2 | pory
TP —4 [ E3TD2P | D10, | 1rp1-
E3 GTX CLK 29 SR @R D Mp B E3TD2N TRP1+RI-1
LVDS  DIFF_100 E3 TX CTRL = = 7 [ E3TD3P D4 TRP1- RJ-2
2 2
DIFF_100 LVDS >S5y b3 [ESCIRE T?—,&’—g 8 E3TD3N E3 TCT12 D6 $§8§; TRP2+ RI-3
S BT 25 N~ [10_E3tD4p D5, TRP2- RJ-6
————— ; c144 TX_D3 TD_P D TRD2-
- ; : 6] T Do D MD L E3TDAN TRP3+ RI-4
Routing notes: B3 SGMILIN.D E3SGMII IN P . K= E3BSINP 21 X DUSGMII SIP HIY == D3| 1Rp3s TRP3- RI5
* SGMII pairs must be routed [ E3SGMILINN —E2 SGMILINN 1 utla E3S'NN 2. TX_DOISGMII_SIN LED 2 a2 —EILED E3 TCT3 g?b TRCT3 TREM RIT
with 100R differential LVDS LED_1 (<t DIFF_100 TRD3-
; 0IuF 50V E3 RX_CLK 32 [J—_ LED D 4 __E3 LEDO
impedance 10% B RXCIRL 38 = - D8
ol . C146 —=S AR 9% RX_CTRL TRD4+
* Skew within a pair must be = X ld5_E3XI E3 TCT4 D7 | TRCTA oo
matched to 30mils : E3_SGMII_OUT N Eg ggm:: 8% g gg RX_D3/SGMII_SON X0 ig Eg éCL’K = D9 TRD4- 2
* SGMII OUT and CLK pairs E3_SGMII_OUT P 37~ RX_D2ISGMII_SOP CLK_OUT o
must match to 30 mils =5~ RX_D1/SGMII_CON T LG ER cug| cia9l  ciso|  cisy RoeT A [a231E
RX_DO/SGMII_COP ITAG_ CLK s5r—r s == == == == 9 ol
JTAG_TDO p—5-—=2d188 DY ¢ ©TP7 oF | owF | oawr | oauF a
43 - 22__E3 JTAG_TMS
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E3 SGMITGLK P |_E3.SGMIl CLK P Il 0.1uF DIFF_100 -
L LUK | ] 0% 39 GND
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———————————— 10% GPIO_1 p—— E3_CLK_OUT R R4S R51 S
50V DP83867ISRGZ 1/16W iﬁ}fw gu oy ==
[ E3 RESET N ESIRESEIFN Lo 22R1 5% 1000pF
-~ ~ 47 E3 XI "
10M0 10%
E3_XO 2kv
10_1V8 x
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MODE 3 - 5k76 up, 2k49 down SGMII Enable = 1 £ GPOL 5% 30PPM 5% GND
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A N +1v8 UV16W SU16W GND
PHY addr = 1111 R54 1% 1%
1/16W 750R | 750R
RS3 RX_DO (S_CLK_P) Strap: 1% R y E3 GPIO0 1V2 &3 Gpiog vz
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P PHY addr [1:0] = 1% E3 GPIOL 1V2 \
ﬂ,isw EsrxcrrL | %78 E3 S CLK N Esepo | 10 ELECTRONICDESIGN
TITLE 2
ak7  Rsy —=-TX D R60 RX_D2 (S_OUT_P) Strap: r62 96B Quad Ethernet Mezzanine Card
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+12V0
—|— +1.8V Switching Regulator i Ve
ci60| c161 ci62 (‘T =
10uF| 10uF| 10uF :
10% | 10% | 10%
R67 R68
B || &Y || &Y U c163| c164] c165
2 4 1/16W VW @ —, — =
L VIN vouT — 1% 1% 22uF| 22uF| 22uF
o A Vout 124k | 100k 20% | 20% | 20%
o L EN < v | 10v | 10v
& pgl6FBIVE
SSTR V8 8 | oorp o
zz 7 PG_1V8 =
[GRU) PG GND
C166
[SEXP 1V8 | %6 o] TPs82150sILT R69 e
220pF 1/16WO-
5% 1% PG_1V8
50V 100k
GND GND
+1—2|yo
c167| cie8| c169 3
s +1.0V Switching Regulator +1V0
10%
25V !
R70 +1V8
= u7 c1ro| cin| ci172
GND 2 1/16W R71 = == =
VIN VouT 1% 22uF[ 22uF| 22uF
A VouT o 24k9  S116W 20% | 20% | 20%
1EN 2 1% 1ov | 1ov | 1ov
x 6 FB_1V0
| FB 100k
SSTR VO 8 | oo/rp 0O 1
ot pg 7 PG_1V0 =
GND
ciral o] TPS82150SILT R72
220pF 116WO-1V8
5% 1% PG_IV0
50V 100k
GND GND

+2V5

APower supply sequencing:

The 1.8V and 1.0V regulators are enabled on
power-up, using the LS connector's 1.8V pin as an
enable signal, then the 2.5V regulator is enabled
on the 1.8V power good signal to meet the
following requirements from the DP83867
datasheet:

"When operating in three-supply mode, the 1.8-V
VDDAL1PS8 supply must be stable within 25 ms of
the 2.5-V VDDA2P5 supply ramping up. There is
no sequencing requirement for other supplies
when operating in three-supply mode."

"If the 2.5-V power supply provides power to
DP83867 devices only, the 1.8-V supply may
ramp up any time before 2.5-V."

From the troubleshooting guide:
"When powering down the DP83867, the

VDDA1PS8 supply should be brought down before
the VDDA2P5 supply"

+2.5V Switching Regulator TPL
+1_2|y0 (T +2V5
015_3LC15£LC1%_L R64 +1V8
== us ci1s6| c157] Ci58
10uF | 10uF| 10uF 1/16W - == =
10% | 10% | 10% VIN vout 24 1% R 22uF| 220F| 22uF
25v | 25v | 28y L o VOuT =2 210k S1/16W 20% | 20% | 20% DL
. G_1v8 = e 1% v | 1ov | 1ov APT1608SGC
n_l FB 6 FB_2V5 100k
= SSTR 2V5 8 SS/TR 22 1
GND 2z o L7 PG _2V5 =
GND
C159 wlo| TPS82150SILT R66
220pF 1/16WO-1V8
5% 1%
50V 100k
GND GND

& opsero
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	E3_INT_PWDN
	Pins
	R47-1
	U4-44

	NetLabels
	E3_INT_PWDN


	E3_JTAG_CLK
	Pins
	R49-2
	U4-20
	U4-22
	U4-23

	NetLabels
	E3_JTAG_CLK
	E3_JTAG_CLK
	E3_JTAG_CLK


	E3_JTAG_TDO
	Pins
	U4-21

	NetLabels
	E3_JTAG_TDO


	E3_LED0
	Pins
	R55-2
	R62-1
	U4-47
	U11-3

	NetLabels
	E3_LED0
	E3_LED0
	E3_LED0


	E3_LED1
	Pins
	U4-46
	U11-1

	NetLabels
	E3_LED1
	E3_LED1


	E3_LED2
	Pins
	U4-45

	NetLabels
	E3_LED2


	E3_LED_L
	Pins
	R48-2
	U11-4

	NetLabels
	E3_LED_L


	E3_LED_R
	Pins
	R46-2
	U11-6

	NetLabels
	E3_LED_R


	E3_RBIAS
	Pins
	R50-1
	U4-12

	NetLabels
	E3_RBIAS


	E3_RESET_N
	Pins
	U4-43

	NetLabels
	E3_RESET_N

	Ports
	E3_RESET_N


	E3_RX_CLK
	Pins
	U4-32

	NetLabels
	E3_RX_CLK


	E3_RX_CTRL
	Pins
	R53-2
	R60-1
	U4-38

	NetLabels
	E3_RX_CTRL
	E3_RX_CTRL


	E3_S_CLK_N
	Pins
	C37-2
	R57-2
	U4-34

	NetLabels
	E3_S_CLK_N
	E3_S_CLK_N


	E3_S_CLK_P
	Pins
	C38-2
	R54-2
	U4-33

	NetLabels
	E3_S_CLK_P
	E3_S_CLK_P


	E3_S_IN_N
	Pins
	C145-2
	U4-28

	NetLabels
	E3_S_IN_N


	E3_S_IN_P
	Pins
	C144-2
	U4-27

	NetLabels
	E3_S_IN_P


	E3_S_OUT_N
	Pins
	C146-2
	R52-2
	U4-36

	NetLabels
	E3_S_OUT_N
	E3_S_OUT_N
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	Pins
	C147-2
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	U4-35

	NetLabels
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	E3_S_OUT_P
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	Pins
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	NetLabels
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	E3_SGMII_CLK_N
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	Pins
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	E3_TCT1
	Pins
	C148-1
	J1-D12

	NetLabels
	E3_TCT1


	E3_TCT2
	Pins
	C149-1
	J1-D6

	NetLabels
	E3_TCT2


	E3_TCT3
	Pins
	C150-1
	J1-D1

	NetLabels
	E3_TCT3


	E3_TCT4
	Pins
	C151-1
	J1-D7

	NetLabels
	E3_TCT4


	E3_TD1_N
	Pins
	J1-D10
	U4-2

	NetLabels
	E3_TD1_N


	E3_TD1_P
	Pins
	J1-D11
	U4-1

	NetLabels
	E3_TD1_P


	E3_TD2_N
	Pins
	J1-D5
	U4-5

	NetLabels
	E3_TD2_N


	E3_TD2_P
	Pins
	J1-D4
	U4-4

	NetLabels
	E3_TD2_P


	E3_TD3_N
	Pins
	J1-D2
	U4-8

	NetLabels
	E3_TD3_N


	E3_TD3_P
	Pins
	J1-D3
	U4-7

	NetLabels
	E3_TD3_P


	E3_TD4_N
	Pins
	J1-D9
	U4-11

	NetLabels
	E3_TD4_N


	E3_TD4_P
	Pins
	J1-D8
	U4-10

	NetLabels
	E3_TD4_P


	E3_TX_CTRL
	Pins
	R56-1
	U4-37

	NetLabels
	E3_TX_CTRL
	E3_TX_CTRL


	E3_TX_D2
	Pins
	R59-1
	U4-25
	U4-26

	NetLabels
	E3_TX_D2
	E3_TX_D2
	E3_TX_D2
	E3_TX_D2


	E3_XI
	Pins
	C41-1
	U4-15
	Y1-3

	NetLabels
	E3_XI
	E3_XI


	E3_XO
	Pins
	C40-1
	U4-14
	Y1-1

	NetLabels
	E3_XO
	E3_XO


	GND
	Pins
	C40-2
	C41-2
	C116-2
	C117-2
	C118-2
	C119-2
	C120-2
	C121-2
	C122-2
	C123-2
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	C126-2
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	R59-2
	R60-2
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	R87-1
	U4-49
	U11-2
	Y1-2
	Y1-4


	MDC
	Pins
	U4-16

	NetLabels
	MDC

	Ports
	MDC


	MDIO
	Pins
	U4-17

	NetLabels
	MDIO

	Ports
	MDIO


	NetJ1_D16
	Pins
	J1-D16
	R48-1


	NetJ1_D14
	Pins
	J1-D14
	R46-1


	N00236
	N00237
	N00238
	N00239
	N00240
	N00241
	N00242
	N00243
	SHLD2
	Pins
	C152-2
	J1-3
	J1-4
	R51-2

	NetLabels
	SHLD2
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	Pins
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