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BLOCK DIAGRAM

INSTRUMENTS

) WKUP_12C0 , EEPROM

12V [CAT24C256]

5V0

3V3 LDO 3V3 -
o > 2V5 —
(@] (TPS74801DRCR) Port 1 )
L—) >
2

LDO 3V3 - 1V
cz) (TPS74801DRCR) Port 2 .| Stacked RJ45
; with Integrated
o QSGMII PHY Magnetics
7
2 QSGMil . (VSC8514XMK-11) Port 3 (x2)
E > LPJG17512AONL
5¢ MDC ,
Ll
T ) MDIO .
< ( Port 4 ;
Z >
o
S GPIO’S , -
_lco 12C ) Clock Generator
SWITCH | CDCI6214RGET
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Expansion Connector

Note 2 CLOCK SOURCE SELECTION

Install

Remove

From on board Clock

QSGMII PHY

Generator R3,R4 R1,R2
From CP Board R1,R2 R3,R4 (default)
PCB Note: Place C23 and C26 near to IC pins
43 . u28
G 5 |31 [IROzZ] QSGMIL INTn ) Signals must be AC coupled
w—21g1 o 32 Note: TDP/N signals are INPUTs to PHY po Dop 231 ETHO_DO_P (5)
fommn 04 I i [PHY RXP] QSGMIl4_TX P D16 | on o Po-Don I3 THODON (5)
S i [e [PHY RXNI QSGMII4_TX_N o1s | 10RO |
Reserved for 2nd lane 9| 35 - Note: RDP/N signals are OUTPUTs from PHY - C25
5| S8 G 36 [PHY TXPI QSGMIl4_RX_P / g C23 ||0.1uF_iC_QSGMII4_RX P D14 A P0_D1P "Cog 8%;:375;,5 (g) RJ-45
o 2 - $19 57 [PHY_TXNI QSGMIZ_RX_N C26 [0.1uF_0402] [50V_{C_QSGMIZ RX N D13 | RDP_0 PO_DIN _D1N (5)
¢ S20 (35 = 0402] [50V e 5 po Dop |-222 ETHO_D2_| P Port 0
VSYS_I0_3V3 fom-n B G 39 [REFCLK N] QSGMIl_PHY_REFCLK N 7 0_| c23 8gETH0 Do N
0| S6 S21 70 [REFCLK P] QSGMIT_PHY_REFCLK_P ] R6 O™ E T QSGMII REFCLK P D11 | =] o POD2N
IVSYS 10 3v3 for Pull-up/IO] 9 822 I = QSGMIT_PHY_REFCLK R27 [ QSGMIT_REFCLK_N D12 _f REFCLK] 3] c22 ETHOD3P (5
s7 G |5 MDIO C1 QSGMIL MDC REFCLK_N & | P0_D3P [-&57 (5)
S8 s23 = TP22 ran O| Po D3N THO_D3 N (5)
1 [MDIO DI QSGMI_MDIO R4" R4 DNI | .l
G S24 — P23 (7) R_QSGMII_REFCLK_N =3 -1
6) EEPROM_AO [EEPROM _ADDO] E1 = (7) R_QSGMII_REFCLK_P R3"_R23 DNI
c28 ®) L [FEPROM_ADDL] 2 [RSTz] QSGMIl_RESETn = ! - QSGMIl_REFCLK SELO B8 B18
(6) EEPROM_A1 [EE R A0 E2 E6 [ [See Note 2 —QSGMIT REFGIK SELT &7 P REFCLK_SELO P1_DOP (17 ETH1_DO_P (5)
0AUF (6) EEPROM_A2 — E3 E7 |4 ENETEXF SPARE >3 CDCI_I2C_SEL (7) — e BT  REFCLK_SEL1 P1_DON TH1_DO_N (5)
- G E8 451 TP18
. [EE | 48 ¢
sov (6) EEPROM WP é( N/ Ly s9 G |8 VSYS_5v0 1 H e REF FILT A7 | ReF_FILT P1_D1P 522 :EgggTHLDtP (5)
[REFCLK_25MHZ ] 20|50 S2 50 | '|' R1 2K 1% _ REF REXT 28 | oer rexr — | P1DIN TH1_DIN (5) RJ-45
DGND Kl [CONFIG_SCL] 21 51 [vee SVOJ ! B B16
(8) WKUP.I2C0_SCL [CONFIG-SDA] 227 S G52 R19 620E 1% SERDES REXT 0 D17 o | P1.D2P 55 8§EETH1—DZ—P ) Port 1
(6) WKUP_1200_SDA <O, = 23| $12 827 s C34 C32 "™ SERDES_REXT_1 D1g_| SERDES REXT 0 O | P1D2N TH1_D2 N (5)
24 S28 54~ 10uF 0.1uF SERDES_REXT_1 A c27
vcc 12v0 (7) gcos SCL< 5571 S13 G [25 16V 50V DEND P1_D3P | G55 jggEETHLD:LP (5)
(7) 12C0_SDA 2| S1 529 55 ? [See Note 1] P1_D3N TH1_D3 N (5)
[VCC_12V0] 27 a5 G 57 QSGMII_MDC c11 MDC
L —Blse  sa1 8 VS QSCMIL MDIO D101 \ipio P2 DOP |23 8§TH2 DO_P (5)
832 20X ) . P2_DON TH2 DON (5)
C29 c30 ENET_EXP PWRDN [ PWRDOWN] 30124 G 82 Note: MDIO interface is 3v3 tolerant - ®
0-1uP 10uF veevs p2_p1p |52 ETH2_D1_P (5)
50V 16V SH1 SH2 2 B19 D1
[ | SH1_ sw QSGMII_PHYADD2 c19 | PPN 8§ETH2—D1—N ® RJ-45
e — S GMITPAYADDS—E12 PHYADD2
CON_BTOB_2X30_171450_F QSGMI_PHYADD3 B12 B A10
) B IB_2XS0_ - —OSGMI™PHYABDI—bag? PHYADD3 P2_D2P ETH2_D2_P (5 Port 2
V4 Silkscreen for Jl 171450-5106 —QSGMIL PHYADDd D26 o \h g P2 D2N 22 8§ETH2:D2:N §5§
"QUAD-ETH EXP CONN" c33 c31 CLK_SQUELCH IN D27 & 31
TOuF 0 1uF VSYS_I0_3V3 CLK_SQUELCH_IN P2_D3P &30 ggEETHZ_DS_P (5)
<~ <~ oy Ay - P2 D3N TH2 D3 N (5)
DEND DEND
P3_DOP [t 8§ETH37D07P (5)
p&D P3_DON :<< ETH3_DO_N (5)
R20 & R17 D35
P3_D1P ETH3_D1_P (5)
NI DN g p3DIN 224 8§ETH3JJLN (5) RJ-45
[\ C35 P t 3
P3_D2P ETH3_D2_P (5) or
} ENCT O PURON 00 L ooup wone | Febon [ e vin 8
: - MDINT
Note: MDINT is open-drain P3_D3P ggg 8§ETH37D3 P (5)
P3_D3N ETH3_D3_N (5)
QSGMII_RESETn B5 |
NRESET
VSCB514XMK
R21{"ENET_EXP_PWRDN
'0' | PHYs are active by default-(Pull Down in CP board)
'l' [ PHYs are in-active
DGND uza
LEDO_PHY0 [-£2 PHY0_LINK10/100/ACTn (5)
ot — 813 bROVRDCLKI LED1_PHY0 %PHYQL\NMUUO/ACM (5)
RCVRDCLK2 LED2_PHYO0 [¢& PHY0_DUP/COLn (5)
LED3_PHY0 |—=—
TP1{o,__ QSGMILFLINK FAIL D22 | oy e/cnami Nk FaIL N
LEDO_PHY1 (5> §§PHYLL\NK10/100/ACTn )
LED1_PHY1 PHY1_LINK1000/ACTn (5)
iy QseMTokK B8 brck LED2TPHY1 (o1 PHY1_DUP/COLn (5)
TP1 DI c9 D4
Tre o6 S5 oI LED3_PHY1 [—
TP7 TS A3 | IbO c5
QSCMITTRST o ™S LEDO_PHY2 52 PHY2_LINK10/100/ACTn (5)
TRST LED1_PHY2 (53 PHY2_LINK1000/ACTn (5)
VCC_2V5 R10 LED2_PHY2 (% PHY2_DUP/COLn (5)
VCC_2V5 VCC_2V5 D25 LED3_PHY2 [——
51 GPIO14 84
G1g | GPIO13 LEDO_PHY3 [ %PHY@L\NMOMOO/ACW (5)
GPIO12 LED1_PHY3 PHY3_LINK1000/ACTn (5)
55 Ra 10K D23 1 GPio11 LED2PHY3 A PHY3_DUP/COLn (5)
Tor R7 10K GPIO10 LED3_PHY3
10K c17
GPI08
QSGMIl_REFCLK_SEL1 DeNe D21 | GPIO7 THERMDA |- —THERMBA T
QSGMI_REFCLK_SELO QSGMIl_PHYADD4 CLK_SQUELCH IN c16 | SPI06
GSOMIT PHYADDS o1 GPIod RESERVED! -C13
R52 E GPIO3 RESERVED? (55
— GPIO2 RESERVED3
R14 R13 DNI P13 GPIO1 B14
10K DNI R11 TP14 8 GPIOD GPIO1 RESERVED4
GPIOO
10K A1
NC_1 [ag
NC_2 (a5
NC_3
-3 A6
DGND NC_4
DGND DGND VSC8514XMK
Reference Clock Selection PHY Address Selection Squelch Selection
Notes:
REFCLK SEL1REFCLK SELO Frequency Address CLK_ SQUELCH X X .
— — PHY — NOTEl: The ground connections of the resistor and the capacitor should each be connected
0 0 125MHz BEY0 5000 5%T0 0 | RCVRD Clock Output to a shared PCB signal trace.(rather than being connected individually to a common ground plane).
1 No RCVRD Clock This PCB signal trace should then be connected to a ground plane at a single point.
1 0 lg6£25bl/le PHYI | 10001 | Ox11 (default)
(default) PAYZ | 10010 | 0x12
PHY3 10011 0x13
Title
Project : QSGMII PHY & EXP_CONN
JTEVM @ TI]EXAS S'i| J721EXENETXPANEVM 001 Rev
STRUMENTS [ A
Date: Frigay, November 26, 2021 Sheet 4  of




JoA
A9
1:
At ]
(4) ETHO_DO_P <, N
(4) ETHO_DO_N < A2 L_| : %
A3 ( j N
(4) ETHO_D1_P <) {_( P
(4) ETHO_D1_N < Ad : §
(4) ETHO_D2_P <& AS ( j .
. P‘ ] E
(4) ETHO_D2_N <3 A6
(4) ETH0_D3_P < AT ( j .
D3| E_( 5
(4) ETHO_D3_N < A8
VCC_3V3 A10 r
A
R41 200E RJ45 PO _LED1 A12
YELLOW RIGHT LED
(4) PHYO_DUP/COLn ) Al
VeC_3va \, orance 7
ETH_EARTH
R36 200 RJ45 PO LED2 A14 LeeT 1m0
GREEN ‘
R49 200 RJ45 PO_LED3 A13
CON_RJ45-28_LPJGT7512AONL
DEND
RJ45_PO_LED2 RJ45_PO_LED3
Q1A © a7
—
(=% £
(4) PHYO_LINK10/100/ACTn > Al (4) PHYO_LINK1000/ACTRY
BSS138PS _ BSS138PS
DEND DGND
J28
B9
1:1
(4) ETH1_DO_P <) B1 r
(4) ETH1_DO_N <) B2 L_| : %
1:
s ()
(4) ETH1_D1_P <) {_( 9
(4) ETH1_D1_N <& B4 : §
B5 ': j L
(4) ETH1_D2_P <) P‘ 9
(4) ETH1_D2_N <) B6 : %
B7 ( j L
(4) ETH1_D3_P <) E_( 9
(4) ETH1_D3_N <& B8
VCC_3V3 B10 r
A
R39 200E R4S P1 LED1 B12
YELLOW RIGHT LED
(4) PHY1_DUP/COLRY) B11
vee_3va \, orance /77
ETH_EARTH
R43 200E R4S P1 LED2 B14 LeeT 1m0
RA7 220E_ RJ45_P1_LED3 B13
<~ CON_RJ45-28_LPJG17512A0NL
DEND
RJ45 P1_LED2 RJ45 P1_LED3
Q3A © QB 7
[
o (=% )
(4) PHY1_LINK10/100/ACTn > o] (4) PHY1_LINK1000/ACTrY
BSs138Ps  _| BSS138PS |
DGND DEND

RJ45 Connectors

J1A
A9
1:1
(4) ETH2_D0_P <) Al ' 5 Orx1+
(4) ETH2_DO_N <) A2 E' :lj % ‘ QTx1-
1:1
(4) ETH2_D1_P < A3 {—( 5 Otx2+
(4) ETH2_D1_N <) A4 ( ; % Orxa-
1:1
(4) ETH2_D2_P < AS {_( 5 Orx3+
(4) ETH2_D2_N < AG ( )} § - Orx3-
1:1
(4) ETH2_D3_P < AT E( 5 Orxa+
(4) ETH2_D3_N < A Orxa-
VCC_3v3 A10 r SH1
ar
R40 200E RJ45 P2 LED1 A12 T_[ sH2 |
YELLOW RIGHT LED
(4) PHY2_DUP/COLRY All
VCC_3v3 \, oravce /77
¢| ETH_EARTH
R38 220E RJ45_P2_LED2 A14 LEFT LED
GREEN
R48 200E RJ45 P2 LED3 A13 A
CON_RJ45-28_LPJGT7512A0NL
DGND
RJ45_P2_LED2 RJ45_P2_LED3
o
@ o @8
- )
) H_} (4) PHY2_LINK1000/ACTn
(4) PHY2_LINK10/100/ACTn’> —
BSS138PS
BSS138PS
DEND
péND o
B9
1:1
(4) ETH3_DO_P <> B1 N OTx1+
(4) ETH3_DO_N <3 B2 E' )} % ‘ Orx1-
1:1
(4) ETH3_D1_P < B3 {_( 5 Orx2+
(4) ETH3_D1_N < B4 |: ; g Orx2-
1:1
(4) ETH3_D2_P <3 B5 % o Orx3+
(4) ETH3_D2_N < B6 ( )} % ‘ Orx3-
1:1
(4) ETH3_D3_P < B7 E 9 QTx4+
(4) ETH3_D3_N < B8 - Orxa-
VCC_3V3 B10 r SH3
A"
R34 220E RJ45 P3 LED1 B12 T_[ SHa |
YELLOW RIGHT LED
(4) PHY3_DUP/COLRY) B11
VeC_3va N, orance /77
ETH_EARTH
R45 200E  RJ45 P3 LED2 B14 -
GREEN
R46 200E R4S P3 LED3 B13 x
CON_RJ45-28_LPJG17512A0NL
DEND
RJ45 P3 LED2 RJ45 P3 LED3
Q4A © B
—d —
-y ey
(4) PHY3_LINK10/100/ACTn > 2 g ,_} (4) PHY3_LINK1000/ACTHY) 5 ,_}
BSS138PS  _ BSS138PS |
DEND DEND
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QSGMII PHY POWER

vee_1v
u2c vee_2vs
VSCB514XMK T
£2 ' voos voD2s [E2
=107 VDD1 VDD25 6
c70 C54 ces c71 c73 ca cs3 c75 Cs6 E13 | Vo0 Neree = cs5 c76 ca8 C50 cs7 c72 C59 ce6 Cc49
01UF =—=0.1uF =—=0.1uF =—0.1uF =—0.1uF —=—0.1uF —0.1uF =—0.1uF —y=0.1uF E15 | VD! VDD [E1z =01uF =—=0.1uF =—=0.1uF =—0.1uF =—0.1uF =—0.1uF ——0.1uF =—0.1uF 0.1uF
50V 50V 50V 50V 50V 50V 50V 50V 50V E17 E18 50V 50V 50V 50V 50V 50V 50V 50V 50V
E16-| VDD1 VDD25 [~Ezo
£51| VDD1 VDD25 [E55
£537| VDD1 VDD25 |55
VCC_1V 1 VDD1 VDD25 VCC_2V5
_ FL5 100E <DG7ND E25 | VD! VDD2s [E26 §G7ND FL3 100E -
N2 VDD1A _E} VDDIA VDD25A E% VDD25A, 1 NY\M 2
E147| VDD1A , VDDA sy
C69 cs8 C52 cs1 c40 C62 c63 c47 c37 c38 co1 ET6 | vODIA NG W] c4s c44 c42 c4s c43 Cc39 Cc36 c41
10uF 10uF  =—0.uF =—0.1uF ——0.fuF ——0.fuF ——0.uF = —0.1uF T —0.fTuF ——0.fuF ——0.1uF E2 | VoA ww > VDD22A |35 VeC_2vs 0.1uF ——0.1uF ——0.1uF —0.1TuF ——0.fuF ——0.1uF ——10uF 10uF
16V 16V 50V 50V 50V 50V 50V 50V 50V 50V 50V E30 06 9 E37 50V 50V 50V 50V 50V 50V 16V 16V
£52|VODIA 22 O vDD25A
£34| VDD1A O 2 9
35| VODIA @@ W  VDDMDIO
vobia 22 £ Coa oo
DGND X 0.1uF DGND
DGND 3l 8 50V
DGEND
DGND
3.3V to 2.5V 3.3Vto 1V ]
TP10
5 Ground Test Points
vCe_3v3 VSYS 5v0  VSYS_IO_3v3 P2 vCe_3v3 VSYS_IO_3V3
T T T vee_2vs O T
u3
ut 1 9
1 9 2 | INT ouT! 1745 R12
> IN1 ouT1 |5 IN2 ouT2 T13K 1%
L 2% ouT2 R
R3 4 Bias
4 3.57K_19 3 €20 c19
BIAS o |3 vee v ss7 | o PG . Z—10uF = —0.1uF TP19 TP1
VCC 2V5 S§7 PG = | - 8 FB VCC 1V 16V 50V 5002 THRU-HOLE
ss g 8 FBVCC 25 VCC 1V_EN 5 Z o B
cs5 c4  [c3 vec Vs EN | Z 8 B c7 c6 c18 c17 | c15  R8 T0K EN o u
= o= RZ 0K o u =—10uF ==0.1uF e ==0.1ur== " TPS74801DRCR RS54
1wF | sov fuF c2 o R51 16V 50V 1uF 50V | 4.7uF = 453K_1%
16V % = =| TPS74801DRCR 1.69K_1% 16V 25V | cni
DNI 25V
26V DNI
X X DGND
A4 N N 4 DEND DEND DEND DEND
DEND DEND DEND DEND DEND
PCB NOTE:Keep 4.7uF capacitor close to
BIAS pin.
Yoo s BOARD ID EEPROM
vCe_3v3
R32 R312 R33 T
DNI 10KS 10K ©27 ||0.1uF
50V
Us
s DGND
(4) WKUP_I2C0_SCL ) 8y scL 38
>
(4) EEPROM_AO ; AQ 5
(4) EEPROM_A1 A1 spA <> WKUP_I2C0_SDA (4)
(4) EEPROM_A2 A2
12
(4) EEPROM_WP ) we 2
| CAT24C256WI1-GT3
DEND
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QSGMII CLOCK GENERATOR

VCC_3v3
VCC_3V3
FL2 FL1
1IN our 3 VDD_CDCI34 VDD_CDCI12 3 quT y 1
c24 _||_DNI CDCI XIN by ) c11 co c13 o
IERY N 4.7uF 0.47uF 0.1uF 0.47uF
o oY 0.47uF 10V 10V 50V
25.000MHz
[] #4sl23D25M00000
:l' VCC_3V3 DGND DGND DGND VCC_3V3
I2C SWITCH s 1| on
e 1oy our 3 V3V3 REF_CDCI V3V3 VCO_CDCI 3 qur w1
VCC_3V3 DGND by =) c77 c78 c79 ce7 C60 C68 GND
o| 047uF 0.47uF 4.7uF 0.1uF 4.7uF 0.47uF 0.1uF o 047uF
) VCC_3v3 10V 10V 50V 10V 10V 50V
c22
0.1uF \VZ
50V DGND DGND DGND DGND
R25 R29
2.2K 2.2K w| of ¥
us DEND u4 of 7]«
CDCI_XIN 1 L v N O 7 CDCL Y0 TP16 DNI
XIN By Yo O
S 7 g 1A F—————Ki2co_scL (@) — 2 xout £ g 8 % 22
(4) CDCI_I2C_SEL>—¢ ic > 8 a a Y1P 57—
18 [-2—CDOLI2C0 SCL ggg: :ggg ggk 15 scugpios > > > 2 vin 2
5 SDA/GPIO2 18
28 P> 12C0_SDA (4) Y2P |2o—X
w30 3y e . s ool 000 Son DNI LIS CDCI_OE1 20 | craTUSIGPIOT Vo 2
28
10K g CDCI_OE4 111 oe/epioa vap 1; X
Y3N [ N
5 00!
- %—2— REFP 05—
6| Rern yap |10__CDCI Y4P_ Ci6 ||_O.1uF R_QSGMIl REFCLK P (4)
SN74LVC2G66DCUR * 9 CDCLY4N | 50vC21_J[_0A4uF
CDCI_REFSEL 4 Y4N 1 50v R_QSGMII_REFCLK_N (4)
DEND REFSEL
CDCI EEPROMSEL 23 | Loppoc .
DEND 8 | RESETNISYNG 5
R22 CDCI6214RGET 19
NOTE:Set CDCI I2C SEL IO EXP bit high will 47K
connect I2C bus to CDCI (for programming) .
During this time - the CDCI device on the DEND
CPB will need to be held in reset.
DGND
REFSEL 0 selects crystal reference
VCC_3v3
I2C ADDRESS: 0x77
R15
4.7K
EEPROMSEL - LOW - Page-0 CDCI2_EEPROMSEL
EEPROMSEL - HIGH - Page-1 (default)
R16 vce_3v3
DNI
R18
47K
DGND
CDCI2_RST#
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ASSEMBLY NOTES

1. All MSL components should be baked as per JEDEC standard.
2. PCB should be baked at 120 degree for 8 hours.

3. Board assembly must comply with workmanship standards.
IPC-A-610 Class 2, unless otherwise specified.

4, These assemblies are ESD sensitive, ESD precautions
shall be observed.

5. These assemblies must be clean and free from flux and
all contaminants. Use of no clean flux is not acceptable.

6. Provide serial numbers to the assembled boards for identification.

7. The assembled board are wrapped in ESD Covers(individual) and
packed securely before shipment.

LABELS

Board Serial No.

LBL1
PCB LABEL

THT-103-423-10

EVM Orderable No.

LBL2

PCB LABEL

THT-103-423-10

HARDWARE SCHEMATICS

FID1 FID2 FID3
DNI DNI DNI
FID4 FID5 FID6
DNI DNI DNI
PCB1
LOGOs
PCB PCB PCB PCB
LOGO LOGO LOGO LOGO
PROCO%0 DNI DNI DNI DNI
Texas Intruments For Evaluation only; not FCC approved for resale WEEE Mark CE Mark
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