REV.

DESCRIPTION

DATE

APPROVED

A-1

First revision

2024-05-24

J Johnson

FIDUCIALS

F1 F2 F3
FMC PINS COMMON WITH LPC il Pl il
DIFF_100
Jic JiD J1G JIH
GND &L A 1 PG_cam 22 RG GND 2L VREF_A_M2C il VREF A M2C
C2 —DP0_C2M P | D2 G2 CLK1 M2C P H2
DPO_C2M_P - ) GND i)GND CLK1_M2C_P PRSNT_M2C_L
op C3 _DPO C2M N | D3 P | G3 CLK1 M2C N H3
0_C2M_N ‘ ‘ GND iA r—@DIFF 100 CLK1_M2C_N GND
Sl C4 | | D4 “GBTCLKO M2C P_| = P G4 H4 CLKO M2C P
GND i i GBTCLKO_M2C P <5 ‘ ‘ GND CLKO_M2C_P
C5 | GT e 5 ' GBTCLKO M2C N_| G5 e H5 CLKO M2C N
GND i ‘ GBTCLKO_M2C N i< ‘ ‘ GND CLKO_M2C_N
C6 |_DPO_M2C P | 6 | | G6 LA0O P H6
DPO_M2C_P - ) GND ——=—4e W '----—moo--—g-d LA00_P_CC GND
e C7 _DPO_M2C N | D7 = G7 LAOO N H7 LA02 P
DPO_M2C_N ‘ ‘ GND LAOO_N_CC LA02_P
e~ g D8 LAOL P e G8 = H8 LA02 N
GND LAOL P_CC <ig GND LA02_N
C9 == 9 LAOL N LVDS G9 LAO3 P = H9
GND LAOL N CC <5 LAO3_P GND
C10 LA06 P o~ 10 - L,G10 LA03 N H10 LA04 P
LA06_P GND LA03_N LA04_P
= Cil LA06 N D1l LAQ5 P = G11 = HIT LA04 N
LA06_N LA05_P GND LA04_N
& C12 . 12 LAO5 N G12 EO_GPIOO T = H12
GND LAO5 N i< LA08_P GND
C13 S 13 - |.G13 EO_GPIOL T H13 E1 GPIOO T
GND GND LA08_N LAO7_P
Cl4 LA10 P D14 LA09 P = G14 = 14 E1 GPIOL T
LA10_P LA09_P GND LAO7_N
< C15 LALI0 N 5 15 LAO9 N G15 EO RESET N T i H15
LA10_N LAY N i< LA12_P GND
C16 16 G16 E1 RESET N T H16 E2 RESET N_T
GND GND LA12_N LA11_P L
C17 D17 PG_1V0 G17 H17 E3 RESET N T
GND LA13 P GND LA11_N L
C18 LA14 P 18 PG 2V5 G18 E2 GPIOO T H18
LA14_P LA13 N LA16_P GND
= C19 LAl4 N = 19 - [.G19 E2 GPIO1 T H19 E3 GPIOO T
LA14_N GND LA16_N LA15_P
o C20 20 MDC T 4 G20 = H20 E3 GPIOL T
GND LA17_P_CC GND LA15_N
C21 21 MDIO T G21 LA20 P H21
GND LA17_N_CC LA20_P GND
C22 LA18 P o~ 22 - LG22 1LA20 N H22 LA19 P
LA18_P_CC = GND LA20_N LA19_P
He C23 LAI8 N 23 LA23 P 4 G23 = H23 LA19 N
LA18_N_CC LA23_P GND LA19_N
C24 24 LA23 N G24 LA22 P H24
GND LA23_N LA22_P GND
C25 = 25 - .G25 1A22 N H25 LA21 P
GND GND LA22_N LA21_P
C26 LA27 P 26 LA26 P = G26 = H26 LA21 N
LA27_P LA26_P GND LA21_N
c27 LA27 N 27 LA26 N G27 LA25 P H27
LA27_N LA26_N LA25_P GND
S C28 = 28 - .G28 LA25 N H28 LA24 P
GND GND LA25_N LA24_P
GND C28 TCK 29 TCK GND G20 LA N kati2d LA24 N
C30 12C SCL 30 TDI-TDO G30 LA29 P o H30
SCL Pt TDI LA29_P GND
C31 12C_SDA 31 - L.G31 1LA29 N H31 LA28 P
SDA ——— TDO LA29_N LA28_P
C32 32 3P3VAUX < G32 = H32 LA28 N
GND 3P3VAUX GND LA28_N
C33 +12V 1 D33 TMS G33 LA31 P H33
GND = ™S <5 LA31_P GND
C34 GAO 34 TRST L G34 LA31 N H34 LA30 P
GAO == TRST_L LA31_N LA30_P
C35 = D35 GAL o G35 < H35 LA30 N
12POV_1 GAl GND LA30_N
C36 +12V 2 D36 G36 LA33 P H36
GND = 3P3V_2 LA33_P GND
12P C37 = D37 - [.G37 [A33 N H37 LA32 P
0V_2 GND LA33_N LA32_P
~~ [ C38 D38 = G38 = H38 LA32 N
GND 3P3V_3 GND LA32_N
C39 TP8 TP2 = D39 +3V3 G39 | 5 H39
3P3V_1 —&% 133 GND —g75 VAD) 3 —Z5% {VADJ GND —p7e
GND ? T T 3P3V_4 GND VADJ 4 {VADJ
GND GND GND GND GND
A
Si511 has internal +3V3
CNI? pull-up on the C15
S5 S6 s1 2 i E E I )ROM enable pin
1000pF Y2 0luF =
10% 1 6 10% GND
2kV o ,'f"é VDD 50V
C175 < CLK N |--5—_GBTCLKO M2C N ==
/4 /‘ 1 3P3VAUX C173 3| 6ND CLK p 4___GBTCLKO M2C P
1 =
- - Standoff, Hex, 10mm, M2.5 Standoff, Hex, 10mm, M2.5 1000pF = 511BBA125M000BAG
2 4 0 -
Machine Screw, M2.5 thread, 4mm length  Machine Screw, M2.5 thread, 4mm length Lo D2 0'1‘,UF N ClD 1Z5MEiZ
2kv GAl 1 8 10% GND
2= == A0 VCC —
GAO 2] Aq 50V
3 7
R95 10M0 Az G =p l2c scL ’,
s3 s4 L 4 vss SDA 12C SDA v OpSEI 0
M24C02-FDWETP ELECTRONIC DESIGN
= = TITLE
AN g g Ethernet FMC Max
GND GND
v v R6 10MO STEET
7} B, /4w = : LPC FMC
5% —— In accordance with the N
Standoff, Hex, 10mm, M2.5 Standoff, Hex, 10mm, M2.5 CHASSIS GND VITA 57.1 standard: Standard
GAO goes to A1, GAL PROJECT DRAWN DATE
goes to AO Ethernet FMC J Johnson 2024-05-24
SIZE SCHPIN. REV. SHEET 1
B OP080-01-SCH.  |A-1» 7
1 2 3 5 ‘ 6




REV. | DESCRIPTION DATE APPROVED JE JIF I
A-1 | First revision 2024-05-24 | J Johnson GND E; S/T& — PG_M2C :; g(’::‘DMZC GND j; g’L\lES e
HAOL P CC rise—Ite 2 o GND — CLK3_BIDIR P riss—=c2 DO o
= E3__HAOL N CC F3__GND J3__CLK3 BDR N
HAOL_N_CC remo—DRm Do 0 GND — CLK3_BIDIR_N [r—==l2 2R 8 0
= E4__GND FA__HAOO P CC J4__GND
GND —= HAO00_P_CC GND
E5__GND 5___HAOO N CC J5___GND
GND —= HA00_N_CC GND
E6 HAO5 P 6__GND J6___HAO3 P
HAO5_P lse—2 ¢ GND HAO3 P le—2 ¢
" CE7__HAO5 N 7__HAO4 P — CJ7_HAO3 N
HAO5_N fee—Dm2 0 HA04_P HAO3N fse—DR2 8 0
" ["E8__GND - 8 HAO4 N J8__GND
GND HA04_N GND
E9__ HA09 P — 9__GND J9__HAO7 P
HAO9 P le—e ¢ GND HAO7 P les—l ¢
- CE10_HA09 N 0_HA0B P - [JI0_HAO7 N
HA09_N R HAO08_P e —— HAO7 N fase—Delt 0
— 1T _GND - 1 HAOB N JIT_GND
GND HA08_N = TS GND
E12 HAL3 P — 2 _GND J12_HALL P
HA13_P N GND HALLP et ¢
- 3 _HAL3 N 3 _HALZ P -~ CJI3_HAILN
HA13_N e ——— HA12_P e HALIN fse—Thes B 0
— 4 _GND - 4 _HAL2 N J14_GND
GND HA12_N L GND
E15_HALG6 P — 5 _GND J15_HAL4 P
HA16_P L GND HAL4 P 2o
- 6 _HAL6 N 6 _HAL5 P — [J16_HALA N
HA16_N e — HA15_P T HAL4 N (st D 0
— 7 _GND - 7 _HAL5 N J17_GND
GND HAL5 N GND
ET8_HA20 P - 18_GND J18_HAIB P
HA20_P GND HAL8 P ko DAI8 = ¢
- 19 _HA20 N F19_HALO P — [J19 _HAIS N
HA20 N HA19_P HAL8 N fassm RO T oo
= 20_GND - 20 HAIO N " [7J20_GND
GND HAL9 N GND
E21_HBO3 P o 21_GND 21_HA22 P
HBO3_P GND HA22 p |t HAZP
- 22 _HB03 N F22_HBOZ P - [J22_HA22 N
HBO3_N HB02_P HA22 N fasse DRl oo
= 23_GND - 23_HBO2 N — [7J23_GND
GND HB02_N GND
HBOS p |24 HBOS P oND |_F24_GND HBoL p w2 HBOIP
DIFF_100 " "E25 HBO5 N X F25_HBO4 P - [J25_HBOL N
< HBO05 N HBO4 P HBOL N jassx oLl o
GND E26_GND HBOA N |28 HBOA N GND |-326_GND
J1A 1B HBOS p |oE27 HBO9 P o “F27_GND X HBO7 P |li2 _HBOT P
Al A i Bl CLK_DIR " "E28 HBO9 N X F28_HB08 P =, L.J28 HBO7 N
GND ‘ ! CLK_DIR HBO09 N L I HBO_P iz HBO7 N =iy
DPL M2C p =22 | DPLM2C P | &ND B2 & “E29_GND Va T 20 _HBO8 N X OND _329_GND
T T BEE TDPLM2CN__| oND B2 HB13 p |oE30 HBI3 P D ~F30_GND A HBIL p |d30 HBIL P
—GiD A4 : ‘_®GT e B DP9 M2C P e “E31 B3 N X HB12 p |oE3L HBI2 P LTy 31 _HBLLN X
oND A8 e BEE DP9 M2C N o “£32_GND x HBL> N k32 HBL2 N & ~32_GND x
DP2_M2C P 28 DRAMICIR ~ GNp B8 HB19 p aEos HBI9 P GND £33 GND HBl5 p 33 HBISP
DP2 M2C N (AL DRZAMICIN GND &I HBI1O N [wion HBION o HB16 P fieos HBI6 P HB15 N felod HBISN o
—Gip A8 A B DP§ M2C P GND LE35 GND HB16 N k25 HB16 N GND |-335_GND
GND A9 BT T B DP8 M2C N HB21 p |oE35 HB2L P < GND LF36 GND HBls p |36 HBIB P <
DP3_M2C_p 210 DRSIMZCIR ~ eND B0 HB2L N ool HBAN o HB20 p (ol HB20 P HBl8 N feldl HBIBN o
DP3 MIC N AL DP3 M2C N oND |BLL GND 38 _GND HB2O N |38 HBOON O GND 338 _GND
—Gip LAL 5 e [EEE DP7_M2C P VAD) 1 _ESS_VADJ GND LF39 GND VIO B M2C 1 339 VIO B W21
AL3 —viee " TB13 DP7 M2C N — [E40_GND F40_VADJ —S-Mc_" 7320 _GND
GND DP7_M2C_N GND VADJ_2 GND
Al4 DP4 M2C P B14
DP4_M2C_P GND
—viee Al DP4 M2C N B15
DP4_M2C_N GND
—Me=_ TAle B16 DP6 M2C P
GND DP6_M2C_P
GND AL AT e DP6_M2C N AIN]
AL8 DP5_M2C P e B18 K1 VREF B M2C
DP5_M2C_P GND VREF_B_M2C
—_vieb— [TAL9 DP5 M2C N B19 K2__GND
DP5_M2C_N GND GND
—Me=_N TA20 B20 GBTCLKL M2C P K3__GND
GND e | GBTCLK1_M2C_P GND
VD (N | B21 GBTCLKL M2C N K4__CLK2 BDIR P
GND ! | GBTCLK1_M2C_N CLK2_BIDIR_P rpr—=be 22t o
A22__|.DPLCMP | B22 K5__CLK2 BDIR N
DP1_C2M_P ‘ | GND CLK2_BIDIR_N
—eV A28 | DPLCIMN B23 K6 __GND
DP1_C2M_N ‘ | GND GND
VN A4 | ‘ B24 DP9 C2M P K7__HAO2 P
GND ! | DP9_C2M_P HA02 Pl DR D o
A% 1| ! B25 DP9 C2M N K8__HAO2 N
GND ‘ DIFF_100 DP9 _C2M N HA02 N faipe—pet————(
A26__ 1/ DP2CIMP ] — —~=V=" " B26 9 _GN\D
DP2_C2M_P ‘ ‘ GND GND
— VLT A7 | DP2COM N B27 K10 HAO6 P
DP2_C2M N ‘ ‘ GND HAOB_P e m i
—eVN A28 ] ! B28 DP8 C2M P 11_HAO6 N
GND ‘ GT DP8_C2M_P HAOB N (eee i
A29 1| ‘ - B29 DP8 C2M N 12_GND
GND ! ! DP8_C2M_N GND
A30 1. DP3CMP | B30 K13 _HAL0 P
DP3_C2M_P ‘ ‘ GND HALO P e
A3L__| 1 DP3CIMN_| B3L T4_HALO N
DP3_C2M N ‘ ‘ GND L —
VN A2 ] ! B32 DP7_C2M P 15_GND
GND H222 ¢ DP7_C2M_P GND
A33 - B33 DP7_C2M N K16 HAL7 P_CC
GND DP7_C2M_N HAL7_P_CC aipro—ia——ci——
A34 DP4_C2M_P —veVN B3 17 _HAL7 N CC
DP4_C2M_P GND HAL7N_CC aifpge—rna——e——
— eV T ASS DP4_C2M_N B35 18_GND
DP4_C2M N GND GND
N T B36 DP6_C2M_P K19 HA2L P
GND DP6_C2M_P HA2L P oo
A37 B37 DP6_C2M N 20 HA2L N
GND DP6_C2M_N HA2LN st ————C
A38 DP5_C2M P B38 21_GND
DP5_C2M_P GND GND
A39 DP5 C2M N B39 K22 _HAZ23 P
DPS_C2M N A0 CND [B#0 1 RESO HAZS P ko3 s
GND RESO HA23 N W
GND
K25_HBOO P
R — R — HBOO P CC %
= = HBOO N GG |4K26_HBOO N CC
GND GND ~'GND K27 GND X
K28 _HBO6 P_CC
HBO6_P_CC (e = ¢
T K29 _HBO6 N CC
HBO06_N_CC miez—22 X oo 0
~'GND K30 GND
K31 _HB10 P
HBI10 P ool :
- K32 HBIO N L
HBION <ias—Gnn X
GND ELECTRONIC DESIGN
HB14 P %
_| TITLE
HB14 N (ks HBLLN Ethernet FMC Max
GND
K37 HBL7 P_CC SHEET
HB17 P CC < TR N oo 2o HPC FMC
HB17_N_CC w2l 0
GND K39 GND CONFIG. St d d
VIO_B_M2C. 2 K40 VIO B M2C 2 andar
PROJECT DRAWN DATE
Ethernet FMC J Johnson 2024-05-24
SIZE SCH PIN. REV. SHEET 2
B OP080-01-SCH. A-lo 7
1 2 4 5 ‘ 6




REV. | DESCRIPTION DATE APPROVED & - - -
A-1 | First revision 2024-05-24 | J Johnson Expected maximum power consumption according to SNLA241: _
* VDDIO (3.3V): 58.72mA (25 deg, 100% utilisation) e TIOLSS
* VDDA2P5 (2.5V): 135.18mA (25 deg, 100% utilisation) MDI traces must be 50R to ground and
* VDDALPO (1V): 124.66mA (105 deg) 100R differential impedance :
* MDI traces no longer than 2000mils
* MDI traces length matched to 20mils
+§|\_/3 +2V5 +;F0
& .
Supply decoupling ‘ cue| cuzl  cugl  cugl  cre0l  c12y C12 C12 C12 C12 ci26) ci27  c128  C129
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% £0 X
VS O 10V 50V 10V 50V 10v 50V 10v 50V 10V 50V 10V 50V 10V 50V TR
: : : 1 —y—
C13 C13 C134  C139 GND GND GND +1V0 &% car] E0_LEDL
0.01uF | 10uF 0.01uF | 10uF 18pF —-=n 18pF
10% 10% 10% 10% % 30PPM %
5| & | & L cd ol ol cud
VDDIO VDDA2P5 1uF 0.1uF 1uF 0.1uF §1/16W
= s . 39| vpDIO VDDA2P5 10% | 10% | 10% | 10% L 19
= — VDDIO 1oV 50V 1ov 50V = 240R
GND GND §1/16W - - VDD1PO 24 . . GND
1% EONEaR 51 VDDALP8 VDD1PO —=- L
2k21 VDDA1P8 VDD1PO —= T
vDD1PQ —oee Il
MDC 16| mpe | U16A T
MDIO 17.] mpio TDpa Ll IEOTDIP == | C148 o
EQ INT PWDN @E TETRI DM A 2 _TEOTDLN i |__E0TCT4 1 1 48 E0 CMT4 (P o
TOPp 4 TEOTD2P i [ TR~ h | |
E0 GTX CLK 29 ~— [ 5 [E0TD2N i EOTD4AN| O.IuF 2 a7 MKA N SO i —
SR 66 C E0 TX CTRL 37 %T(XC—%E TTDD—“S—(B: 7 E0TD3P i 10% l | I
= E0 TX D2 = TDMG [ 8 TEOTBN | EO TD4 P | 50V 3 46 EOMKaP o= | o
SR X D2 25 ~'-~ [10 TeoTDaP e L O 1 o
- —-eoon 50 T o] TXDS B I R = YA 3 c149 Mo
Routing notes: DPO CoM P e EOSINP 27 [ g e I s | ||__E0TCTS 4 1 45 E0 CMT3 (P 3 °,|_
* SGMII pairs must be routed DPQ C2M N || 02U EOSINN 28| S DOSGMITSIN LED 2 Ld5 EO LED [ L = LA
with 100R differential I oy e————— - - LED 1 |26 E0 LEDL DIEE 100 EOTD3 N | 0.0uF 5 wlewaN <A 5
; 0.luF 50V s« E0 RX CIK 32 (R LED © ls47__EO LEDO = 10% l | 1
impedance _ 10% C146 E0 RX CTRL 38 | RXCTRL 2 EO TD3 P | 50V 6 431 EOMX3P A 2
* Skew within a pair must be 50V Ao | = x| 15 E0X ] L 3
matched to 30mils DPO M2C N == = 14 E0OXO C150 4 -
DPO M2C P (1S3 owr 7 E;—nggm::—ggg A oﬁ? 18 E0 CLK OUT ©TP7 |__E0TCT2 7 1 42 E0 CMT2 5 s
! e RX_DL/SGMI_CON - ! -+ o %
0.1uF 50V S RE T (e JTAG CLK k20 EO JTAG CLK E0 TD2 N| O.1uF 8 41 E0 MX2 N 1 7 g
10% ) J RA- = TTAG TDO 2L_E0 JTAG TDO ? <i 0% ! ! | 8 Q
50V DIFF_100 43| pEsET N TTAG TMS 22 EQJTAG CIK O E0 TD2 P | 50V 9 401 E0 MX2 P i 5 o
- JTAG TDI % ;,,,,,,,,,, ,,,J &
1 RBIAS B C151 d) o =
GND.PAD GPIO 0 32 |___EO TCT110 1 39 E0 CMTL
B GPIO_1 20— ! 7N Ll = )
= E0 TDI N | O.1uF 11 3BITEO MXLN CH i w
DP83867ISRGZ 0% { i i - =
EQ RESET N EO TDLP| 50V 12 37 EOMXLP = i - GRD
= = LP84862ANL d) -
Pullups and pulldowns for LED_O Strap: = MDI
unused inputs = MODE 2 - 10K up, 2k49 down GND
RX_CTRL Strap: Mirror Enable = 0 | EOGPIOO
MODE 3 - 5k76 up, 2k49 down SGMII Enable = 1 £0 GPIOL =
Autoneg disable = 0 - E0 CMT1 EO0 LEDO AAA
+3V3 - +3V3 E0 CMT2 o
T E0 JTAG CLK E0 CMT3 1/16W
EQ JTAG CLK +3V3 3 _ +3V3 E0 CMT4
1@6W m PHY address = 0001 R7 1%
Ay R53 RX_DO (S_CLK_P) Strap: W | Res RS55 Re6 |R87 |Res  |Reo
R56 §1/16W MODE 2 - 10k up, 2k49 down 10k0 §1/16W §1/16W §75R0 §75R0 §75R0 §75R0 ’
EO TX CTRL 1% PHY addr [1:0] = 01 _EOSCKP 4 1% 1% U16W <U16W <1/16W < 1/16W L/
0, 0, 0, 0,
i{)/%ﬁw E0 RX CTRL _5k76 RX_D2 (S_OUT P) St £0°S CLK N 10k0 E0 LEDO _10k0 1% 1% 1% 1% ELECTRONIC DESIGN
E0 TX D2 S | _| rap: TITLE
4,@\/\?59 [EoTX D2 R60 MODE 1 - no resistors R62 I Ethernet FMC Max
1/16W §1/16W PHY addr [3:2] = 00 §1/16W e ST Ethernet PHY 0
1% 1% 1% 1000pF
— 47 2k49 2k49 10% A, Standard
= 2kv
GND 1 1 PROJECT DRAWN DATE
= = J Johnson 2024-05-24
. . Ethernet FMC
CHASSIS SIZE SCH PIN. REV. SHEET 3
B OP080-01-SCH. A-1or 7
1 2 3 4 5 ‘ 6




REV. | DESCRIPTION DATE APPROVED A - - -
A-1 | First revision 2024-05-24 | J Johnson Expected maximum power consumption according to SNLA241: _
* VDDIO (3.3V): 58.72mA (25 deg, 100% utilisation) e TIOLSS
* VDDA2P5 (2.5V): 135.18mA (25 deg, 100% utilisation) MDI traces must be 50R to ground and
* VDDALPO (1V): 124.66mA (105 deg) 100R differential |mpedance :
* MDI traces no longer than 2000mils
* MDI traces length matched to 20mils
A
+3V3 +2V5 +1V0
T T
A
Supply decoupling ‘ C78 C79 C80 c81 C82 C83 C84 C85 C86 cs7 C88 C89 C90 co1
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%
v Vi 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V
T ! ! ! ! o= =
Co4 €95 C96 cor GND GND GND +1V0 E1 LEDL
0.01uF | 10uF 0.01uF | 10uF ul
10% 10% 10% 10% c102) €103 C104]  C105
50V 10V 50V 10V +3v3 1 us R32
VDDIO VDDA2P5 1uF 0.1uF 1uF 0.1uF §1/16W
L L R33 39| vpDIO VDDA2P5 10% | 10% | 10% | 10% 1%
oD ofb VDDIO 3 10V 50V 10V 50V 240R
§1/16W e 0 VDD1PO —7 ¢ !
1% ERIPID 51 VDDALP8 VDD1PO 52 L
2k21 VDDA1P8 VDD1P0O o
. 6 voptpo 22 1 [P U16B
MDC = MDI B
MDIO 17 e Tpa Ll IELTDLP | c110 A
E1 INT_PWDN @E TETRI D M A 421 Ei p;; rF\)l | I E1 TCT4 13 1 36 EL CMT4 7”9 77777777 o
6 TD_P B | A = 1 =
GTX CLK 29, e TDMB L5 TELTRN | E1 TD4 N| O.1uF 14 35 “E1 MX4 N | [
EL TX CTRL 37 = ~-~ [ 7 [ELTD3P | 10% | I
A 3
SIS E1 TX D2 EASCIRE TTDD—,\'A)—g 8 | ELTD3N | ELTD4P| 50V 15 4 ELMxapP = | o
e LB s T L S 1 T e e N w0
= . - . A, TX_D2 TDMD —f———— 7= |
Routing notes: DP1 C2M P ST ELSINP 27 [ g |___E1TCT316 1 33 E1 CMT3 =
* SGMII pai DPL C2M N 1 0.1uF ELSINN 28 — = 45  E1 LED2 [ =L | 2B
pairs must be routed = TX_DO/SGMII_SIN LED 2 ——= B2t A A
with 100R differential I oy e———— - - LED 1 26 ELLEDL = o ELTD3N| O0.0uF 17 2 BN < 5
; 0.1uF 50V s« EL RX CLK 32 | ox CLK LED 0 |4l _EL LEDO = 10% L | 3 —
impedance _ 10% C108 EL RX CTRL 38 | RXCTRL 2 ELTD3P| 50V 18 31, E1MX3P A5 4
* Skew within a pair must be 50V Ao | = x| k415 E0 CLK OUT ] L 5
matched to 30mils DP1 M2C N == == 14 _E1 X0 C112 6 -
DPL_M2C P [((C1° oaur T E;—nggm::—ggg A oﬁ? 18 EL CLK OUT ©TP6 |___E1TCT219 1 30 E1 CMT2 7 s
0, - ! L . L 1
0I I1uF ég\//0 R SDLSGMIRCON 20 E1 JTAG CLK E1TD2N| O I1uF 20 2010 1 g 8
' RX_DO/SGMII_COP  JTAG_CLK |o2d ELJTAG CIK : ==RMAZIN | 3
10% NEER 00 = = TTAG TDO k2L ELJTAG TDO 10% L w ! 20 N
50V = RESET N JTAG TMS 22__EL JTAG CIK E1TD2 P| 50V 21 281 E1 MX2 P i 5 o
— TTAG TDI 123 ELJTAG CLK ? % 1 b2
. RBIAS - CLs - 7 d) 3l @
GND PAD GPIO 0 539 |__E1TCT1 1 7 E1 CMT1
- GPIo 1 20 ! AN MR m) €
= EL TDIN| O.1uF 23 261 E1 MXLN =CH i w
DP83867ISRGZ 0% { i i - =
E1 RESET N E1 TD1 P | 50V 24 25, ELMxip = i - GRD
A = E1 GPIOO LP84862ANL
Pullups and pulldowns for LED_O Strap: _— = MDI
unused inputs = MODE 2 - 10K up, 2k49 down E1 GPIO1 GND
RX_CTRL Strap: Mirror Enable = 0
MODE 3 - 5k76 up, 2k49 down SGMII Enable = 1 R34
Autoneg disable = 0 E1 CMTL ELLEDD  zpnp, [—
+3V3 -8 EL CMT2 R
T AN E1 JTAG CLK “ELCMTZ o
E1 JTAG CLK +3V3 +3V3 EL CMT4 b
16 E1 JTAG CLK T = +3V3 T ] 2808
1% PHY addr = 0011
Ty R38 R39 rRez  |res [Rre4 LRes
RALL, o crrL §1/16W RX_DO (S_CLK_P) Strap: §1/1ew §75R0 §75R0 §75R0 §75R0 ’
1% MODE 4 - 2k49 pullups R28 1% 1/16W < 116W < 1/16W < 1/16W L/
1/16W £l Rx CTRL | K76 PHY addr [1:0] = 11 LI 10k0 1% 1% 1% 1% ELECTRONIC DESIGN
1% e 1/16W —_—
E1 TX D2 EL S CLK P TITLE
4};}\/\?43 m R44 RX_D2 (S_OUT_P) Strap: é;)(/l:lg R45 Ethernet FMC MaX D
1/16W §1,16W MODE 1 - no resistors E1 S CLK N §1/16W C56 SHEET Ethernet PHY 1
1% 1% PHY addr [3:2] = 00 1% 1000pF
— 47 2k49 2k49 10% CONLC Standard
= 2kvV
GND . . PROJECT DRAWN DATE
GRD oD Ethernet FMC 3 Johnson 2024-05-24
CHASSIS SIZE SCHPIN. REV. SHEET 4
B OP080-01-SCH. A-lor 7
1 2 3 4 5 ‘ 6




REV. | DESCRIPTION DATE APPROVED & - - -
A-1 | First revision 2024-05-24 | J Johnson Expected maximum power consumption according to SNLA241: _
* VDDIO (3.3V): 58.72mA (25 deg, 100% utilisation) e TIOLSS
* VDDA2P5 (2.5V): 135.18mA (25 deg, 100% utilisation) MDI traces must be 50R to ground and
* VDDALPO (1V): 124.66mA (105 deg) 100R differential impedance :
* MDI traces no longer than 2000mils
* MDI traces length matched to 20mils
+3V3 +2V5 +1V0
T T
A
Supply decoupling ‘ c42 C43 C44 C45 C46 c47 C48 C49 C50 C51 C52 C53 C54 C55
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%
10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V
+2V5 +1V0
C58 €59 €60 C61 GND GND GND +1V0 E2 LED1
0.01uF | 10uF 0.01uF | 10uF 1
0% | 10% | 10% | 10% C66 ce7 c68 €69 R18
50V v | sov | 10v +3v3 1 uz
VDDIO VDDA2P5 1uF 0.1uF 1uF 0.1uF §1/16W
- - o S0 vbpIo VDDA2P5 10% | 10% | 10% | 10% 1%
— = R1 41 | \/bpIo 10V 50V 10V 50V 240R
GND GND 6
1/16W R 0 VDD1PO —7 C
1% S 51 VDDALP8 VDD1PO 52 L
2k21 VDDA1P8 VDD1P0O =
12 GND
VDD1PO
MDC 16 MDC PR~ TTTTTTTTTTo—o—- | U17A MDI
MDIO 17.] mpio TDpa Ll IE2TDIP == | C74 a
E2 INT_ PWDN @E TETRI DM A 2 _TE2TDLN | |__E27CT4 1 1 48 E2 CMT4 (P o
TOPp 4 [E2TD2P i [ TR~ h | |
E2 GTX CLK 29 ~— [ 5 E2TD2 N | E2 TD4 N| O.1uF 2 47 MaN = | [
GTX_CLK TD_M_B | > |
SR 66 CC E2 TXCTRL 37 % ETRL TOPC [ IE2TD3P | 10% L | I
S E2 TX D2 = TDMG 8 TE2TBN | E2TD4P| 50V 3 461 E2MxaP = | o
] gL LN
c70 7”””% %D TX_D3 0P D —0E2TOLE 3 os 00 |== e [VICTR o
A /\
Routing notes: DP2 C2M P == = ; E2SINP 27 %‘gi/seMn aF MNP P - |__E27TCT3 4 1 45 E2 CMT3 (P sl 9
* SGMII pairs must be routed DP2 C2M N || 02U E2SINN 28| S DOSGMITSIN LED 2 Ld8 E2 LED? [ L = 126
with 100R differential I oy e—————— - - LED 1 |26 E2 LEDL DIEE 100 E2TD3N| O0.0uF 5 e waN <5 5
\ 0uF 50V \« E2 RX CIK 32 [ LED D |lsdl__E2 LEDO - 10% L ‘ 23
impedance _ 10% c72 E2 RX CTRL 38 | RXCTRL 2 E2TD3P| 50V 6 431 E2 MX3P A 26
* Skew within a pair must be 50V A | = x| k415 E0 CLK OUT ] L 27
matched to 30mils DP2 M2C N == == 4 _E2 X0 C76 28 -
c73 ‘ RX_D3/SGMII_SON X0 et o
DP2 M2C P Il 0.10uF X BSOUTP | RX_D2ISGMI_SOP CLK oUT 18 E2 CLKOUT ©TPs | _E27CT2 7 1 42 E2 CMT2 P 29 3
I Lo% RX_D1/SGMII_CON ! A ] 0 &
0.1uF 50V - - 20 _E2 JTAG CLK E2 TD2 N| O.1uF 8 41 —E2 MX2 N | 3L g
7 RX_DO/SGMII_COP JTAG_CLK jasr——=ome =8 3 ‘ | N
10% NETI00 JTAG TDO |-2L E2 JTAG TDO Oy 10% 0 ! w 32 N
50V = = 22___E2 JTAG CLK E2 TD2P| 50V 9 401 E2 MX2 P i w
RESET_N JTAG_TMS rss——=o o2 LB ¢ ‘ | o | |2
< 5 23 __E2 JTAG CIK | |
JTAG_TDI (==—=a2 222 0 cr == = 1
{ RBIAS d) ol w
GND_PAD GPI0_0 32 |__E2TCT110 1 39 E2 CMTL o ©
GPIO_1 20— ! N MR a)
= E2 TDI N | O.1uF 11 3BITE2MXLN S i w
DP83867ISRGZ 0% { i i - =
E2 RESET N E2 TDLP| 50V 12 37 EB2MxLp = i - GRD
| | L
0 5
g a E2_GPIO0 LP84862ANL
Pullups and pulldowns for LED_O Strap: _— = MDI
unused inputs = MODE 2 - 10K up, 2k49 down E2 GPIO1 GND
RX_CTRL Strap: Mirror Enable = 0
MODE 3 - 5k76 up, 2k49 down SGMII Enable =1 R20
Autoneg disable = 0 E2 CMTL E2LEDD  ppp,
+3V3 % E2 CMT2 R
T E2 JTAG CLK E2 CMT3 a
1% PHY addr = 1100
Ty R24 R25 re LR Lreso  LRe:
R27 §1/16W RX_DO (S_CLK_P) Strap: §1/1ew §75R0 §75R0 §75R0 §75R0 ’
E2RIXSCTRE 1% MODE 1 - no resistors R42 1% 116W S116W <1/16W <1/16W L/
. = 0 0, 0, 0,
i{)/%ﬁw E2 RXCTRL | 5k76 PHY addr [1:0] = 00 1w 20| 10k0 1% 1% 1% 1% ELECTRONIC DESIGN
E2 TX D2 E2 S OUT P o TITLE
4};}\/\?29 lm R30 RX_D2 (S_OUT_P) Strap: %[(/049 R31 Ethernet FMC MaX
U16W §1/16W MODE 4 - 2k49 pullups E2S OUT N §1/16W —LC38 *¥7 Ethernet PHY 2
o 1% PHY addr [3:2] = 11 1% BN CONFIG
= 7 2k49 2k49 10% :
= o Standard
GND 1 1 PROJECT DRAWN DATE
= = J Johnson 2024-05-24
GND GND SIZE SCH S,Ehemm Fue REV. SHEET
CHASSIS : 5
B OP080-01-SCH. A-1or 7
1 2 3 4 5 ‘ 6




REV. | DESCRIPTION DATE APPROVED & - - -
A-1 | First revision 2024-05-24 | J Johnson Expected maximum power consumption according to SNLA241: _
* VDDIO (3.3V): 58.72mA (25 deg, 100% utilisation) e TIOLSS
* VDDA2P5 (2.5V): 135.18mA (25 deg, 100% utilisation) MDI traces must be 50R to ground and
* VDDALPO (1V): 124.66mA (105 deg) 100R differential impedance :
* MDI traces no longer than 2000mils
* MDI traces length matched to 20mils
+3V3 +2V5 +1V0
T T
A
Supply decoupling ‘ C1 c2 c3 C4 C5 C6 c7 c8 c9 C10 c11 C12 C13 C14
1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1E
10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10% 10%
10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V 10V 50V
+2V5 +1V0
L L L 39
— — — wu
c17 C18 C19 c20 GND GND GND +1V0 Iz __E3LED1 _
0.01uF | 10uF 0.01uF | 10uF 1 —
10% 10% 10% 10% c25 c26 c27 Cc28 olo
50V v | sov | 10v +3v3 1 uL S R1
VDDIO VDDA2P5 1uF 0.1uF 1uF 0.1uF §1/16W
- - r2 39| vpDIO VDDA2P5 10% | 10% | 10% | 10% 1%
e x VDDIO 10V 50V 10V 50V 240R
oNp onp §1/ 16w E3 1P8 1 13 VDDIPO 2 ' ' CHASSIS
1% ESHEeh 51 VDDALP8 VDD1PO —=- DIFF_100 L
2k21 VDDA1P8 VDDIPO —55 =
VDDIPQ —o—eed
MDC 16| mpe | u17B T
MDIO 17.] mpio Topa Ll IE3TDIP == | C33 a
E3 INT PWDN @E TETRI DM A 2 _TE3TDLN i | E37TCT413 1 36 E3 CMT4 (P o
TOPp 4 [E3TD2P i [ TR~ h | |
E3 GTX CLK 29, e TDMB L5 [E3TRN i E3 TD4N| O.IuF 14 BIEBMMEN = i —
SR 66 (. E3 TX CTRL 37 7% GTRL TOPGC L/ IE3TD3P | 10% L | I
S E3 TX D2 = TDMG |8 TE3TBN | E3TD4P| 50V 15 34 EBBMX4P = | o
I gL LN
€29 ,,,,,,,,x—|,f§fx D2 |—«>§2 TX_D3 TP D —0EITLE | N L e e B MBE-—-{--- o
EE— A TX_D2 TD_M_D |
Routing notes: DP3 C2M P = =0 i E3SINP 27 [ g e L || E3TCT316 ! 33 E3 CMT3 (P gl @
* SGMII pairs must be routed DP3 C2M N || 02U E3SINN 28| S DOSGMITSIN LED 2 Ld5 E3 LED? [ L = 12D
with 100R differential ] 0% = = LED 1 k6 E3 LEDL E3 TD3N| O.1uF 17 32" E3 MX3 N 7 3
\ 0uF 50V \« E3 RX CIK 32 [ LED D |4l __E3 LEDO 10% L ‘ 3
impedance _ 10% cal E3 RX CTRL 38 | RXCTRL 2 E3TD3P| 50V 18 31 E3MX3P A5 38
* Skew within a pair must be 50V A | = x| k15 E0 CLK OuT ] L 39
matched to 30mils DP3 M2C N == == 4 E3 X0 C35 40 o
C32 ‘ RX_D3/SGMII_SON X0 poo—e i o
DP3 M2C P Il 0.10uF 1 RX_D2ISGMI_SOP CLK oUT 8 E3 CLKOUT TP |__E37TCT219 1 30 E3 CMT2 41 3
J i RX_D1/SGMII_CON ! 42 2
0.1uF 50V R AB0SCMIICGD JTAG CLK k20 E3 JTAG CLK E3 TD2 N| O.1uF 20 2917E3 MX2 N 1 43 g
10% E3 == | "~ = TTAG TDO 2L_E3 JTAG TDO ? <i 0% ! ! | 44 Q
50V DIFF_100 43 = 22__E3 JTAG CLK E3 TD2 P | 50V 21 281 E3 MX2 P i o
—————— =% RESET_N JTAG_TMS  (est—peyr g ‘ | 9| |2
JTAG_TDI %M JTAG CLK ca6 L —
| RS D PO 0 L2 |__E3TCTLI22 1 27 £3 CMTL d) S
B GPIO_1 20— ! N Ll = a)
= E3 TDI N | O.1uF 23 261 "E3 MXLN =CH i w
DP83867ISRGZ 0% { i i - =
E3 RESET N E3TDLP| 50V 24 25 EB3MxLP = i - GRD
| | L
,,,,,,,,,,,,,,,,,,,, i
s E3 GPIO0 LP84862ANL d) -
Pullups and pulldowns for & = MDI
unused inputs = LED_O Strap: E3 GPIOL GND
RX_CTRL Strap: MQDE 2 - 10K up, 2k49 down
MODE 3 - 5k76 up, 2k49 down '\Sﬂgﬁlfl EEnakﬂ:% = 01 rs
i = nable =
Autoneg disable = 0 £3 CMTL ESLEDD  zpp,
+3V3 8 E3 CMT2 R
T E3 JTAG CLK E3 CMT3 a
E3 JTAG CLK +3V3 +3V3 +3V3 E3 CMT4
1/16W iﬁ T ACNGIK T 240R
1%
A
gk RS PHY addr = 1111 R54 R11 rRst  Lrs LR LRr77
LI a—— §1/16W VIBW | oo §1/1ew §75R0 §75R0 §75R0 §75R0 ’
1% RX_DO0 (S_CLK_P) Strap: 1% 1% 1/16W <1/16W < 1/16W < 1/16W L/
i{)/%ﬁw E3 RX CTRL | 5k76 MODEd‘;_[Zkglg pullups E3 S CLK P 2k49 1{)})6W R37 E3 LEDO | 10k0 1% 1% 1% 1% ELECTRONIC DESIGN
E3 TX D2 PHY addr [1:0] = 11 TITLE
4,@\/\?13 E3 TX D2 R14 psckn |29 SUIW | pep R17 I Ethernet FMC Max
1/16W §1/16W RX_D2 (S_OUT_P) Strap: Gsourp |20 Juiew §1/16W G ST Ethernet PHY 3
1% 1% MODE 4 - 2k49 pullups 1% 1% 1000pF oG
= 2Kas PHY addr [3:2] = 11 Bsourn |24 2Kas 1o ‘Standard
GND i i PROJECT DRAWN DATE
= = J Johnson 2024-05-24
GND GND SIZE SCH PE/IflhemEt Fue REV. SHEET
CHASSIS : 6
B OP080-01-SCH. A-1or 7
1 2 3 4 5 ‘ 6




REV.

DESCRIPTION

DATE

APPROVED

A-1 | First revision

2024-05-24

J Johnson

+3V3

C62

+1.0V BUCK REGULATOR

+3V3

.

+2.5V BUCK REGULATOR

TP1

APower supply sequencing:

When using the DP83867 in two-supply mode,
there are no power sequencing requirements.

POWER GOOD LED

TP3 C +2V5
10uF ? +1V0 10uF
10% 10%
+3V3
VADJ WY ; VADJ Y T
R70 170 cusd e
R71 = s U7 . L2 1/16W =L 60 i 3 VIN SW | 22uF] 22uF A
1/16W VIN SwW YY) 1% 22uF| 22uF 1/16W q L1.0uH 316k 20% | 20% NC7WV16P6X
1% 5 L L.0uH 66K5 20% | 20% 1% 5 EN FB | 20% 1ov | 10v - LI 6
| 20% 0v | 10V 33A
100k EN FB —| 20% 0 0 100k - 6| vors  onp L2 - A ey
PG_1V0 6 [N FB_1V0 1 =
— TLV62568APDRLR GND N
TLV62568APDRLR GND R66 N
R72 §1/16W - ﬁ; R73
1/16W 1% 1/16W
L §1% L 100k NEATRA LR gl%
oD 100k oD | 240R
= = D1
= GND GND P
EhE 156125VS57000
VOLTAGE TRANSLATION -
GND
c21 +3V3 VADJ c22 c23 +3V3 VADJ c24 +3V3 C179  +3V3 VADJ €180 VADJ
|
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
= 10% u14 0% = = 1% uls 0% = Ra [Re R0 (R — 109 u13 0% = 5D (RS ) R | JREE
GND SOV 2 vceB  VCCA 2 S0V GND GND SOV 2 vceB  veea =2 S0V GND § § § § GND S0V 2 vcee  veea 34 OV GND § § § §
10E N — 10E.N fi— ar |akr a7 | akr 10EN i a7 |akr a7 | akr
1DIR 44 1DIR 44 1DIR it
E0_GPIOO 15 i <)%6 E0 GPIOO T E2 GPIOO 15 . L B E2 GPIOO T E0 RESET N 15 A q%s E0 RESET N T
E0_GPIOL 14 1mo e E0 GPIOL T E2 GPIOL S e E2 GPIOL T EL RESET N 1] s> e EL RESET N T
20E_N ée— 20E_N ée— 20E_N és
EL GPIOO 13| g DR 51 E1cPioo T E3 GPIOO 13| o DR 51 EscpiooT E2 RESET N B e 2DIR % E2 RESET N T
EL GPIOL 2] 557 a7 Ll EL GPIOL T E3 GPIOL 2] a7 Sh o E3 GPIOL T, E3 RESET N 2] 5mo Sh ol E3 RESET N T
L GND GND 0 L GND GND 20 LGN GND 20 .
SN74AVCAT245RSVR SN74AVCAT245RSVR SN74AVCAT245RSVR SN74AVCAT245RSVR notes:
= = = = = = If either the 3.3V or VADJ supply is at ZERO, the
GND GND GND GND GND GND outputs are tri-stated. The pull-up resistors on the 3.3V
side ensure that the PHYs are released from reset even
when VADJ is not enabled.
~ +3V3
DIR SIGNAL T .
INPUT FLOW +3V3 If the reset outputs are tri-stated by the FPGA, the VADJ
________________ R58 side pull-ups ensure that the inputs are not floating and
LOW > A §1/16W +3V3 that the PHYs are released from reset.
MOUNTING HOLES et A® +
1M10 210k
1/16W @ SiE R68 | R69
R74 1% '&*—' l__l_ § §
Ho H3 > 470R  470R _
470R U6 , oot on LW 6w " 0 Se ro
1/16W VREFA VREFB —¢ U/ 1% 1% ‘ ELECTRONIC DESIGN
Plated Hole, M2.5 _ | Plated Hole, M2.5 1% MDC T 8
TITLE
—— T4 o EN = Ethernet FMC Max
6 MDC
CHASSIS CHASSIS B1 SHEET -
1 onp by o2 _MDO Power supplies
LSFO102DQER A, Standard
PROJECT DRAWN DATE
= Ethernet FMC J Johnson 2024-05-24
GND SIZE SCHPIN. REV. SHEET 7
B OP080-01-SCH. A-1or 7
2 3 4 5 ‘ 6
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	Pins
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	Pins
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	U1-13

	NetLabels
	E3_1P8_1


	E3_1P8_2
	Pins
	U1-48
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	E3_TX_CTRL
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	Pins
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	Pins
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	R3-1
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