Revision History

Rev |ECN # | Approved Date [ Approved by Notes
REV B 01 16-04-2021 Implemented PMIC review comments from T
REV B 02 20-04-2021 Implemented Automotive Ethernet review comments from T1
Updated assembly property of R196 to Fitted.
REVB 03 20-05-2021 Updated assembly property of R371 & R379 to Not Fitted.

BSS_UARTA_TX signal is removed from XDS110 and connected

B LOC K D IAG RA M REVB | 04 21-05-2021 to C port of FTDI

Updated assembly property of R160 & R164 to Not Fitted.
Updated assembly property of R131 to Fitted.

Part number of R265, R270, R275, R281 and C167 changed

REV B 05 25-05-2021 Added 0 ohm resistors in the LVDS path

Optionl path for LVDS data lanes TX2 and TX3 added
REVB | 06 03-06-2021 Auto Ethernet ESD Diodes (D18, D19) part number changed to TPD1E05
REV B 07 07-06-2021 10uF decap (C110) moved to 1V8_CLK supply from 1V8_VCO supply
REV B 08 14-06-2021 0 ohm resistor (R72) added in J19.13
REV B 09 16-06-2021 R20.2 net name changed to 1V0_RF2
REV B 10 17-06-2021 Updated assembly property of R244 to Not Fitted

Removed snubber circuits from the PMIC
Added provision for LC filter on 1.0V and 1.8V supplies

REV B 11 21-06-2021 . . .
Combined 1V0_RF1 & 1V0_RF2 into a single 1VO0 supply and removed
one of the current sensor
REV B 12 22-06-2021 GPADC?2 input changed to 1V2.
Updated assembly property of C179, C181, J1, J5, C127, R71, R20, C55 & J4
REV B 13 23-06-2021 Removed C122 and C143. Added provision for 10uF cap on VDDA supply
R259 changed to BLM18KG601SH1. C154 & C182 replaced with 0.01uF cap
LPE7 7451001 06 AWR 3.3V supply changed to pre-regulator output by default (REGOUT_3V3)
PRAIC A REVE 14 24-06-2021 Added resistor option to take AWR 3.3V supply from Chariot VIO
Updated R331 and R332 to 1k ohm resistor
e o REV B 15 06-07-2021 Updated R347, R262, R261, R263 to 510 ohm resistor
VDDIO supply of Auto Ethernet PHY (U4.34) changed to 3V3_VIO
Populated R116 by default and R199 changed to DNI
REV B 16 09-07-2021 FB1 changed to BLM18AG102SH1D
REV B 17 13-07-2021 Updated assembly property of C7, R14, R291, R67 & R70
INAZZ & v 3,3VI0 REV B 18 16-07-2021 Block diagram updated
Current REVB | 19 17-09-2021 R13 & R17 are made mountable to control CAN STB from PMIC INT
Sensor REVC [ 20 19-04-2022 Added L10 Inductor(4.7uH) at PMIC Input
TCAMIOIZ Added R200, L10, C143, C199, C200, C201, C202, R210
AN EDL REVD | 21 29-06-2022 Changed PMIC Enable Pullup, VCCA and Boost input supply to PVIN3V3
REV D 22 08 Updated C106 & C108 to 3.9pF GCM1555C1H3R9BA16D
PHY 02-08-2023 R6 & R8 are made DNP and R7 as mountable
REV A 23 21-05-2024 Updated to AWR2944P Device with support for OSC_CLK_OUT_ETH signal
- & Changed U4 to 1Gbps AUTO ETH PHY with BOM updates and POE provision
TMPL1L1Z REV A 24 25-06-2024 Changed Y3 to 50MHz. R301, R309 made mountable and R303, R312 made DNP
Temp Sensor REVA | 25 26-08-2024 Updated L6 & D11 part numbers
TPE735010 2 TABLE OF CONTENTS
= NOTE: DP83867E IS AN SHEET NO. | SHEET NAME
120 2.5V DD
INDUSTRIAL PHY 1 COVER SHEET
2 10_REFERENCE
TRACE, C512, ITAG
- L DPF E3B6TE 3 PWR_REFERENCE
Ethemet PHY 4 DECOUPLING_REFERENCE
5 QSPI_FLASH REFERENCE
NOTE: DP83TG720S IS e NP
el = 7 3Vv3 SUPPLY_REFERENCE
i AN AUTOMOTIVE PHY 8 | SOP REFERENCE
9 PWR _RST LED
At omo the 10 VPP_LDO
DPEITGT205
UART/ BSS Logger B Ethemet 11 ETHERNET_PWR
MRST e i
AR 12 ETHERNET _PHY
ST o 13 ETHERNET_MAGNETICS
XTAL
External CLK 14 AUTO _ETHERNET PHY
option 15 AUTO_ETHERNET_CONN
16 FTDI_PWR
17 FTDI
18 XDS110 INTERFACE_1A
19 XDS110 _INTERFACE_1B
20 JTAG_EMU_CONNECTOR
21 DEBUG_CONNECTOR
22 CAN_INTERFACE
23 CURRENT_SENSORS
24 TEMP_SENSORS
25 HARDWARE
Orderable: AWR2944PEVM Designed for: Public Release [Mod. Date: 8/26/2024
TID #: N/A Project Title: AWR2944PEVM ‘y TeXAS
Number: PROC194  [Rev: A |SheetTitle: INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Unknown revision Assembly Variant: 001 [Sheet:1 of 25
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: File: PROC194A_CoverSheet.SchDoc [Size:B http://www.ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application. Engineer: James MURDOCK Contact: http://www.ti.com/support © Texas Instruments 2024

1 2 ‘ 3 4 5 6




AWR2944P 10 REFERENCE

18
R156 NOMINAL VOLTAGE FOR ADC1 =01.142V
JTAG, RESET, ERROR, CLKOUT, LVDS, CSI, GPADC, CLK 5 0ak
w2
U29A
R172 1v0
___ J— 10.5k
X = 24 ™ ERROR_oUT [~SiL AR_NERROUT R316
X: ™2
X3 B7 R15 MCU_CLK_OUT 0 R315
i X4 89 Iﬁ MCU_cLkout 1,00k R133
T17 PMIC CLK OUT = 1.00k
50 ohm GCPW traces to antenna RXi RX1 M2l ooy PMIC_CLkouT GND BOARD ID EEPROM
RX2 K2
RX RX3 1ot RX2 P3
RX: BT 55| RX3 ADCL = GPADCL
L Rx4 Rx4 ﬁggg R3 T ggﬁggg REGQUT_3V3
XTALP D1 R2
a1 CLKP ADC4 GPADC4
XTALM Bl 13
= ClkM ADC5 GPADC5 €
U2 C13; €135 C131
ADCE IGPADEH 01F | 0AuF | 01uF
B ADC7 [—> GPADC7
50MHZ CLOCK SOURCES XREF_CLKO B13:1 XREF_CLKO ADC8 = GPADCS . ca7
= XREF_CLK1 ADC9 GPADC9 e = — 0.14F
GND GND GND R YA
CSI2_RX0_CLK P ti; CSI2_RXOCLKP TcK SE o
CSI2_RX0_CLK & CSI2_RXOCLKM TDI [ < MSS_I2CA_SCL —
DO |-R15 R386,,, 332 S5p0 THO =
CSI2_RX0 0 P NI7.1 csi2_Rx0PO ™S S MSS_2CA SDA
XTALP U H= XTALM CSI2 RX0_0N N8 CS12_RXOMO
LT - CAV24C02WE-GT3
GND j CSI2 RX0_1 P, m; CSI2_RXOP1 o
gace GND Saoe CSIZRX0_LN & CSIZ_RXOML 12C ADDRESS 0x50
X 5 X
LVDS TX0 P £ Lvbs_TxPo
50MHz XTAL LVDS_TXMO
= = VDS TX2 CLK P CL7.) |yDS_TXP2_CLKP
GND GND LVDS_TX2_CLK_N G18.f VDS _TXMZ_CLKM
LVDS_TX3_FRCLK_P :i; LVDS_TXP3_FRCLKP
LVDS TX3 FRCLK_N & LVDS_TXM3_FRCLKM
vos TP 47 Lvos s PULLUPS/DOWNS
LVDS TX1 N LVDS_TXM1
J14
1 OSC_CLKTOP ALL
0SC_CLKOUT
w 0SC_CLK_OUT_ETH 3v3 vio
of oo O
CLKP SMA YTALP OSC_CLK_OUT_ETH R&2wm-2—¢ B12.| WARM_RESET
— AR_WRMRST
— R271 R272 R273 R276 R277 R278 R279 R280
[(AR_NRST } Hi8d
AR_NRST RESET 10.0k 10,0k 10.0k 2.94k 2.94k 100k 100k 2.2
o AWR2944PBGALTRQL
= GND P4
NOTE: PLACE R269 SUCH THAT NO STUBS OCCUR ON GND
GND  40MHz PATH ARINERROUT
AR_WRMRST
MSS_SPIB_CSO
MSS_T2CA_SCL
CAN, MDIO, SPI, QSPI, UART, EPWM, RGMII, GPIO
MSS_12CA SDA
[ MSS RS232RX}
U298 MSS_RS232RX
16 v MSS_RS232TX
MSS_MCANA RX 515°] MSS_MCANA_RX MSS_RGMII_TCLK < MSS_RGMII_TCLK
MSS_MCANA TX MSS_MCANA_TX ur MSS_MDIO_DATH-
A7 MSS_RGMII_TDO MSS_RGMII_TDO
MSS_MCANB _RX £10e1 MSS_MCANB_RX MSS_RGMII_TD1 SZ MSS_RGMII_TD1
MSS_MCANB_TX MSS_RGMII_TD2 -2 MSS_RGMII_TD2 MSS_SPIA_HOSTIRQ
. MSS_RGMII_TD3 MSS_RGMII_TD3
MSS_MDIO_CLK 25| MSS_MDIO_CLK 6 R326
GND TEST POINTS MSS_MDIO_DATA 21 MSS_MDIO_DATA MSS_RGMII_TCTL < MSS_RGMII_TCTL 100K
[ T16
[ MSS SPIA CLK MSS_MIBSPIA_CLK
[ MSS_SPIA_MISO R392 332 ﬁig MSS_MIBSPIA_MISO MSS_RGMII_RCLK (A2 MSS_RGMII_RCLK
7 Trg SS_SPIA_MOSI 12| MSS_MIBSPIA_MOSI ve —
[ MSS_SPIA_CS0 Viot| MSS_MIBSPIA_CSO MSS_RGMII_RDO (<72 MSS_RGMII_RDO orD
SS_SPIA_HOSTIRQ MSS_MIBSPIA_HOSTIRQ MSS_RGMII_RD1 (<2 MSS_RGMII_RDL
_ MSS_RGMII_RD2 MSS_RGMII_RD2
[ MSS_SPIB_CLK ﬂwm—zijb MSS_MIBSPIB_CLK MSS_RGMII_RD3 (<22 MSS_RGMII_RD3
[ MSS_SPIB_MISO __|——pg=ar——r=m———\"0] MSS_MIBSPIB_MISO .
l l | [ MSS SPIB_MOSI__——wA~==5———2 MSS_MIBSPIB_MOSI MSS_RGMII_RCTL [< MSS_RGMII_RCTL
SS_SPIB_CSO 71s"| MSS_MIBSPIB_CSO
SS_SPIB_CS1 125 MSS_MIBSPIB_CS1
OP1_MSS SPIB_CS2 MSS_MIBSPIB_CS2 815
MSS_GPIO_0 (= MSS_GPIO_0
QSPI_SCLK R10:1 11sS_QSPI_CLK MSs_GPIO_1 (aile MSS_GPIO_1 MCU CLK OUT R165 \w-0 MCU_CLKOUT, GPIO 9 — PMIC_NINT
QSPI_D! Vo] MSS_QsPI_0 MSS_GPIO_2 |2 PO MSS_GPIO_2
QSPI_D: Y Mss_Qspi_L MSS_GPIO_3 [s2 P04 — TRACE_CLK — TRACE_DATA3
QSPI_D: MSS_QSPI_2 MSS_GPIO_4 S
QSPLD: Ei MSS_OSPI_3 MSS_GPIO_8 11185 gg 0 PMIC_CLK_OUT R218,. 0 [~S0PZ PMIC CLK | GPIO 3 R219,,. 0
QSPI_C! MSS_QSPI_CS MSS_GPIO_9 “15 =
ci6 MSS_GPIO_11 (< MSS GPIO 11 — TRACE CTL — TRACE DATA4
SOP4_MSS_UARTA TX S1e MSS_UARTA_TX MSS_GPIO_17 <iz VPP_EN GPIO 31
ISS_UARTA RX > MSS_UARTA_RX MSS_GPIO_28 7 PO 30 MSS_GPIO_28 e ETH1_INT_PWDI
a4 MSS_GPIO_30 (<=t GPIO 31 GPIO 4
SOP3_MSS_UARTB_TX MSS_UARTB_TX MSS_GPIO_31 p—— === TRACE DATA0 |
BSS_UARTA TX M1 BSS_UARTA_TX L — ETH2_INT
DSS_UARTA RX iig DSS_UARTA_RX GPIO 30 BSS_UARTA TX = TRACE_DATAG
DSS_UARTA TX DSS_UARTA_TX e ETHL NRST
MSS_RS232TX Sl MSs_Rs232_ TX e TRACE_DATAL
MSS_RS232RX > MSS_RS232_RX MSS_GPIO_11 — TRACE_DATA7
R3 0 Us L — ETH2_NRST
MSS_12CA_SCL BT 5 25" MSS_I2CA_scL
MSS_I2CA_SDA Y MSS_I2CA_SDA
MSS_EPWMAD E15 | mss_ePwmAo GPIO 8 R233 1\ 0 CAN_nFAULT
MSS_EPWMAL
ciz
MSS_EPWMBO MSS_EPWMBO
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V2 u29c VBGAP
E12 K4 1v2
E13 xgg VEEY U29D
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Iﬁ: VDD VPP u3 1V4_APLL 2:12 VsS VsS ﬁ; U29E
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a ol vss vss = <o VssA VSSA [
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T o1 31 vss vss —Z < vssA VSSA —2
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DECOUPLING REFERENCE
1.2V DIGITAL SUPPLY SRAM SUPPLY VNWA SUPPLY

1.8V CLOCK SUPPLY

——C110 ——C168
10pF 0.22uF

GND

3.3V 10 SUPPLY

—_—C174 ——C175 ——C176 —_—C177
0.22pF 0.22pF 0.22pF 0.22pF

()]
Z
O

1.8V 10 SUPPLY

——C163 ——Cl64 ——C165
0.22uF 0.22uF

1.8V BB SUPPLY

—C112 ——C113 —_—C5
10uF 0.22pF 0.22pF

@
Z
O

1.8V LVDS SUPPLY

—=ci72
0.22uF

@
Z
O

RF1 SUPPLY

C179— 1uF
——C114 ——C115
10uF 0.22pF

GND

1.8V CSI SUPPLY

— (170
0.22uF

@
Z
O

RF2 SUPPLY

C181— 1uF

——C116 ——C117
10uF 0.22pF

T

()]
Z
O

1.8V PM SUPPLY

==c107
0.22uF

()]
Z
O

BANDGAP SUPPLY

VBGAP

——C180
0.047uF

N

(9]
v]

1.8V VCO SUPPLY

—c111
0.22uF

(@]
21
O

VPP SUPPLY

VPP_1P7
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0.1uF
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O
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GD25B64CWAG Datasheet
3V3_ VIO
lra7
30
J—m J—cz 3V3 VIO  3V3 VIO
1uF 0.1uF
3V3 VIO 3V3 VIO
Lrag lrag
= $10.0k 3475k
LR41 lras GND
310.0k $10.0k
U1
& [ vee oLk Ju6__OSPI SCLK FLASH Raa ., 332 GSEISCIR
siq02) (oS—23EL DO FLASH. R4S, 332 QSPI DO
so(IQY) [+2 = R39 33 QSPI D1
Cs QSPI_CS
IS R42 ,,, 332 QSPI D2 FLASH S .
EP
I R40 ,,, 332 QSPI D3 FLASH 7| 103 vee [
GD25B64CWAG s
GND
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PMIC REFERENCE PeRTe TR
PMIC SPI CS0 ————— —— PMIC_SPI_MOSI
PMIC_SPI_CLK —
PMIC_SPI_MISO e __PMIC WAKE ><’Mlc EN
REGOUT_3V3
PVIN3V3
"" us PMICQUT_1V8
R200 A 0 _ | _ 27 PVIN_B1 sw_B1 28 SW Bl L9 ~~y\_240nH
C9___1uF
>< C143==C201==C202==C199=—=C200 ——CI5 ==C31 =—=C6 ——C144=—C153 T
. . 7
22uF | 22uF | 22uF | 0.22uF | 0.1uF | 10uF | 10uF | 4.7uF | 4.7uF | 4.7uF 25 { pyin g2 FB_p1 |2 FBBL R14 ,,, 0
| Place one 10uF and 4.7uF for each PVIN pin ] PMICOQUT_1V0
= C58 —1uF 13
N = PVIN_B3
GND — Sw B2 24 SW_B2 L8 ~~y\_240nH
GND -
PMIC EN 15
[_PMIC_EN ENABLE fg o | 2L FB B2 R71 ,., 0
PVIN3V3 = ’
20
c3 ||_2.2uF Ve
— I PMICQUT_1V2
= C123|| 2.2uF 18 | \ouT VDO sw_p3 |14 SW B3 L2 ~—~\_240nH
AGND ]
3V3 VIO
R75 .. SYNCCLKIN 2
PMIC_CLK 3e{ SYNCCLKIN o s L1z FB BO R291. . 0
R106,,, 10.0k . PMIC_NINT STYIE [N _|
\f P8 22 1
O—— == VMON1/GPO1
PVIN3V3
| — T ——C125 ——C132 ——C134 ——=C129 —=C130
R63 o . SwW_BST 11 L1 ~~vy~_15uH 22pF 22uF 22uF 22uF 22uF
PMIC_SPI_CLK SCK_SPI
_SPI_¢ = 5V0 for:]
= PMIC_SPI_MOSI R186,,,0 81 spi_spi 4.7uF
GND 10 .
R193,,. 33.2 2 VOUT_BST
PVINGV3 PMIC_SPI_MISO SDO_SPI e
R190,,, O 4 +3.3VD C119 = =
PMIC_SPI_CSO 5975k CS_SPI/WD_DIS o Lo e 1our oND GND
R125,,, 10.0k _ PMIC EN - )
R13 0 = Cc124
[ CANA NSTB | N
Sl R GND 4.7uF 1
SANERNETE R17 ,,, 0 PMIC_NINT 7] W =
ey 5 GND
R76 ., 0 NERR_MCU 16 | —== = )
SRENERROT 8| ERR/GPO2 RERID AGND Connect C3, C123 and C124 directly to the AGND pad of the PMIC
R99 , . 100k _ NRSTOUT P [ — PGND_B12
AR_NRST A a— RSTOUT PGND_B3BST
LP877451AIRXVRQL
GED Net-Tie . .
Provision for point of load feedback
= AGND GND
GND o
Connect AGND to PGND in inner layer GND. In any case, PGND should not be
1v8
P M I C I—C FI I—TER connected to power pad on layer on which PMIC is placed
T8 Bl =
1VO_FILTERED 1V8_FILTERED
NT2 W0
S
Net-Tie +3.3VD FB B2 P
NTS, R116 ,,, O
Net-Tie 3V3 VIO
= — V2
GND GND NT4 REGOUT_3V3
L T
PMICOUT_1V0 s . PMICOQUT_1V8 Nettie FB_B3 FRR—I
R104,,, 0 s s ——
R111,,, 0 T T T I T T = =
X X AGND GND
4 | | ! | |
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3V3REG_VCC
VBAT_INT
J:clo
c118 c173 1nF
::4.7“,: ::4'7“,: ——=C195
220nF REGOUT_3V3
= U2 L6
GND A~
VBAT_INT 3 1 2.2uH
e vce sw co1
= 12 2 T o2nF
GND VX Beey —C22 ——c23 ——c25 ——c26 ——c29
3V3REG_ENA 10 8 0.22uF 22uF 22uF 22uF 22uF
EN FB
l RL -2 5o vseL N i
R2,,, 750k al wr .
1 3V3REG_MODE M| s . GND
GTND 7| 5= ACD 13
CPMIC EN H—=Smwems== '~ RESET PGND/DAP
LM63635DQDRRRQ1 |
GND
Switching Frequency : 2.1 MHz
Mode : Forced PWM
Output Voltage : Fixed 3.3
Output current limit : 3.25A
=== 3V3REG EN |
VBAT_INT
R7,., 10.0k __ 3V3REG_ENA
3V3REG_VCC

R9 ., 10.0k 3V3REG MODE

—

3V3REG_MODE : High - FPWM, Low - AUTO
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SOP REFERENCE

XTAL DETECT SOP CONFIG

SOP2, SOP1, SOPO

SOP_MODEL1 SCAN/ATPG
SOP4, SOP3 SOP_MODE?2 DEV/FLED/ORBIT
40 MHz 00 SOP_MODE3 THB
45.1584 MHz 01 SOP_MODE4 FUNC
49.152 MHz 10 SOP_MODES5 DEV MANAGEMENT
50 MHz 11
V3 Vio

R301
10.0k

1R2o8
$750

R299,,, 10.0k

SOP2 _PMIC_CLK

R300 7.87k

010
011
000
001
101

3V3 VIO

Ji7

[ SOP3_MSS_UARTB_TX

R302
82.5k

L

@
Z
o

(9]
Z
lw)

R305

10.0k

AR _SOP1 FTDI

R306 7.87k

Ji8

SOP1_MSS_SPIB_CS2

3V3 VIO

R309 282.5k
10.0k

[ SOP4_MSS_UARTA_TX

R310,,, 10.0k

SOPO_TDO

AR_SOPO_FTDI

R311 7.87k

|| —

@
Z
o

$R313
282.5k
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POWER IN, RESETS, AND LEDS

POWER JACK

RESET PUSH BUTTON .50

R264
J12 D11 VBAT_INT 10.0k
=5 M L5~
/\ 2 I AR_NRST
_1*c99
o1 st ——C104 ——=C126 ——C100 —T~68uF  —==C101 N
2 S2 0.1uF 0.1uF 4.7uF 4.7uF a Swi
—=—C105 ;’_ 4 =
PJ-063AH ) D4 0.1uF L © GND
l AR_NRST_FTDI R268 ,,,10.2
Al
= e D2
GND GND R N S8 R36 ,,, 10:2 35560267
GND
3v3 VIO
VBAT_INT o MSS_GPIO_2
3V3 VIO
$R347 $R262
$R331 $R332 $510 $510 TR I G G E R G P I O
31.00k 31.00k
-
“ — — !\DSZ <R333
A S S \ Sy :
X X AN N Red
o~ Green o~ Green o~ Green o] <o
o PW2
zZ —
— e _:'_ AR_NERROUT Z’: ° GND
— = GND
GND GND .
o R334, 0
A MSS_GPIO_28
3V3 VIO
3V3 VIO
$R263 $R335
$R261 $510 $10.0k
3510
|
-
D13 —1
W A & =
X o Yellow GND
o~ Yellow
o)
R266 ,,, 510 1 | ]1Q1
AR_WRMRST AR_NRST WA |i_}BSSlZS
N
D5
AR WRMRST FTD—R362mp 102
GND
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REGOUT_3V3 u27 VPP_1P7
11N ouT 2 ’
3Vv3 VIO | 4
c145 NG C149 7
1uF 3. En GND -2 2.2uF on
R409 TPS78417QDBVRQ1 P1
10.0k = = =
GND GND GND
VPP_EN e
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References
TPS73501 Datasheet
TLV733P Datasheet

2.5V ANALOG SUPPLY

ETHERNET POWER

DECOUPLING CAPS

REGOUT_3V3 2V5 ETH 3v3_ VIO VDDIO_ETH 2V5 ETH
TPS73501DRVR
5 W our -t . R295,,, 0
VDDIO_ETH 4 2 ¢R293
=Y ,52 5 348.7k c34
| 1000pF ——C183 ——C184 ——c53 ——=C185 ——cC186 ——C158 ——C187 ——=C188 ——=c59 —=C189
GND ] 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF
——C48 u16 NN ——C38
1pF 2.2uF
<R294
345.3k 1 —
GND GND
GND
1V0 _ETH
1V ANALOG SUPPLY ——C190 —=C191 —=c56 —=C57 =—=C192 ——=C193 ——cC159 —=C160
1uF 0.1uF 1uF 0.1uF 1uF 0.1uF 1uF 0.1uF
PMICQUT_1v8 U17 1V0 ETH
6 1 =
IN ouT GND
4.1 En
C60 C65
Lk —2{ ne onp (3 LuF
—— NC PAD
TLV73310PQDRVRQ1 1
GND GND GND
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http://www.ti.com/lit/ds/symlink/tlv733p.pdf

DEFAULT CONFIGURATION:

ADD1, ADD0O=0

ADD3, ADD2 =0

AUTONEG =1

RGMII RX0 SKEW =0

RGMII RX2, RX1 SKEW =0, 0

RGMII TX1, TX0 SKEW =0, 0
ANEG_SEL, RGMII TX0 SKEW =0, 0
MIRROR ENABLE, SGMII ENABLE =0, 0

(0]
z
O

Place R98, R101, R103, R105, R121 and R122 close to U29

Place R195, R290, R325, R336, R338 and R339 close to U15

1 2 3 ‘ 4 5 6
DP83867E Datasheet
Resistor Values must be changed to change Modes, refer to datasheet for proper values
VDDIO ETH VDDIO _ETH VDDIO _ETH VDDIO ETH
u1s
VDDIO_ETH 1v0_ETH
ETHL NRST ETH1 NRST ;g VDDIO VDD1PO 24
ETHL INT_PWDR¥ ETHL INT PWDN ZVE’—l—ETH 2 Yopio VoDiro |21
- 42
VDD1PO
ETH GPIOQ ETH GPIOL ETH_LEDO ETH_LED2 % VDDA2P5 s
VDDA2P5 vopAlPg 13
VDDA1Pg |28
MSS_RGMIT TCLK 128 w332 RGMII TCLK 2.1 GTX_CLK P
TP A T 1p
MSS_RGMIT TCTL _—R101 ., 332 TX CTRL 37, 1x_cTRL D M A 2 TD_ LN
- - J—_ J—_ MSS_RGMII_TDO RL0S ggé Eg""” I'g(l’ 28] TX_DOISGMII_SIN P8 (o T 2P
= = o = MSS_RGMII_TD1 M= — TX_D1/SGMII_SIP TD_M_B TD 2 N
GND GND GND GND MSS_RGMII_TD2 RIZL\w 332 ROMI D2 200 1x b2 ,
RGMII RX0 SKEW RGMII RX2, RX1 SKEW MIRROR ENABLE, SGMII ENABLE ~ RGMII TX1, TX0 SKEW MSSERCMITRIDS RLE i i %—g{l
MSS_RGMII RCTL 222w v — 81 rRxcTRL e
MSS_RGMII_RCLK 32 RX_CLK ™PD fol TD 4P
TD M D TD 4N
VDDIO ETH VDDIO ETH VDDIO ETH MSS RGMIl RDO R325 AN 33.2 RGMIlI RDO 33 RX_DO/SGMIl_COP
VDDIO_ETH me e R336 " 33.0 RGMI RDL 34 | pi-DOSOMI-COF RBiAs |12 ETH RBIAS R337,.. 11.0k
F e b oes—1__R338 ., 33.2 RGMII_RD2 35 - =
MSS_RGMII_RD2 RI8 w232 R REs 2 RX_D2ISGMII_SOP »
R211 P — —— MSS _RGMII_RD3 WA—= RX_D3/SGMII_SON JTAG_TDI For —
JTAG_TDO 4= o
5.76k _ ETH GPIO0O 39 | 55 o JTAG CLK 429 GND
ETH GPIOL 40 e - 2
VDDIO ETH GPIO_1 JTAG_TMS [+22
MSS_RGMII_RDO MSS_RGMII_RD3 MSS_RGMII_RC ¢* ETH LEDL I 2.2k \\n R340 ETHI INT PWDN 44, f 1or/5wpN Lep 0 el ETH_LEDO
LED 1 |48 ETH LED1
g0 2.2 ,,, R342 ETH1 NRST 43| neser LED2 428 S —
[ MSS_EPWNMAD — e
Rago MSS_EPWMAOQ =] 0 . R344 ETH XI 15 | vbc k.16 ETH MDI CLK  R369,,, 332 VISS MDIO CLK
Z [} = Qs R370_ETH XO 1] 5o MOIG |okZ__ETH MDI DATA _Ra13 vy 332 | —yioo-yinio-s o
I—>-< \Z!
ETH CLK OUT 18 49
= = = 25MHz XTAL Ra1a 1M CLK_OUT PAD
GND GND GND =
GND DP83867ERGZR =
ADDL, ADDO ADD3, ADD2 AUTONEG ANEG_SEL, RGMII TX0 SKEW —Lc30 —Lca3 ™5 GND
27pF 27pF
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2 3 ‘ 4 5 6
J9
o vee | 5 oTF ETHERNET ESD PROTECTION
o CH-GND | 4 R400,,, 0 |||-GND
|
U13
TDO+
o 2 TD 1P 10
TDO- TD 1P e D1+ NC TD 1P
o <20 TD_IN TO 1N 2 D1- NC |2 TO 1N
D1
o Aall B4 TD_ 2P 3 { enp e\D |8
TD1-
o 8 TD_ 2N TO 2P —2={ D2+ ne TD 2P
2+ | o TD 2 N 2] Do NC TD 2 N
o TD 3 P
TD2-
o 6 D 5 I TPD4EO5U0BDQAR
TD3+ = =
1% 2 MDLATR GND GND
TD3-
o S TD_4 N U14
R'GHT_YELLOV&_CATHODE/GREEN_ANODE AL R69 220 —ET [ED2 TRANSMIT ACTIVITY INDICATOR D 8 B N N |10 T B B
5
RIGHT_YELLOW ANODE/GREEN_CATHODE | 1, TD 3 N I NC TD 3 N
|IveND 3 8
LEFT_YELLOW, CATHODE/GREEN_ANODE | ;3 GND GND
(el .
LEFT_YELLOV), ANODE/GREEN_CATHODE | 14 R68 .\ 220 £y [EDD LINK ESTABLISHED INDICATOR e 4"; per e e e
o MNT_1 | 15 R401,,, 0 TPD4EO5U06DQAR
MNT_2 | 16 R419 ... 0 = =
1% b GND GND
LPIG16414A4NL
ERTH_GND
— ==
c27_||100nF c28 |[100nF
Il = Il =
ERTH_GND GND ERTH_GND GND
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2 3 4 5 6
3Vv3 VIO VDDIO_ETH2
— T 1 l
——C36 c35
470nF (0603) Part Number - CGA3E3X7R1H474K080AE 0.1uF T0.0luF
0.1uF(0402) Part Number - GCM155R71C104KA55D J‘I
REGOUT_3V3 —  For DP83TC812R-Q1 populate R28, C32 with 470nF(0603) and make DNP C36
GND
For DP83TC812R-Q1 replace FB1 with BLM18AG102SH1D ,Fill.
— T V3V3_PHY
——cC40 ——cC46 ——c44
2.2uF 0.1uF 0.01uF <R50
| 30
) 1 \
For DP83TC812R-Q1 populate C40 with 470nF(0603) and make DNP C37 and C46—= ——
R48 GND
For DP83TC812R-Q1 replace R48 with RMCF0603ZTOR00 1 N2 1VO_ETH2 =
4 T U4 GND
—_—Cb1 —_—C54 —_—Cb2 9 8
VDD1PO WAKE
| 2.2uF 0.1uF 0.01uF 21 v
For DP83TC812R-Q1 populate C51 with 470nF(0603) and make DNP C54 and C122 == 1 | vppA3P3 TRD_M |ad2 [ ETH_TRDN |
GND >0 22 2
\VBAT INT vava_prv For DP83TC812R-Q1 populate C55 with 0.LuF(0402) 3] YoDIO TRO_P f<e { ETHTRDP |
! \f lf l MSS_RGMII RD3___—= Bx D2 2] RX_DIRX M
— css MSS_RGMII_RD2 e DT =] RX_D2RX_P .
00a7uF_MSS_ RGMII RD1 e R Bs 224 Rx DL LED_0/GPIO_0 |2 t
DU MSS RGMII RDO e RX_DO 6 | *
A 1 RX DV 15 LED_1/GPIO_1 I
— i ——— RX_CTRL
oD \f GND = 27 | RX_CLK CLKOUT/GPIO_2 [«18 ETHZ CLKOUT P2
——— §§> TX_CLK
— — TX_CTRL
lways On LDO for DP83TC812R-Q1 and make DNP f DgggTGYZOS 1 31 T3 atPo (25
_LAalways On or -Q1 and make or MSS_RGMII_TD2 —— e ™2 ATPL (3
GﬁD MSS_RGMII_TD1 —s 35| TX.DUTX P STRP_DFT |— -
MSS_RGMII_TDO —— TX_DO/TX_M ATP2 4+—— i |
e 391»«> MDIO —L— S—mem== [ 0SC CLK OUT ETH
Place R74, R96, R100, R178, R225 and R230 close to U29 — ADE GND S ——1 MSS_EPWMAQ_]
« |8 ETH2 XI__R242,,. 100
Place R234, R237, R238, R239, R240 and R245 close to U4 ETHZINT ] 2 | ETH2 XO_R246,,.. 0 1 M2
Vv Iul
. xo b4— | v
[ETH2 NRST | RESET roas . 10om) 25MHz XTAL
7 EN
10 —C95 ——Ci121
INH onp 27 27pF 27pF
o5t STRP 1 14 | orpp g L
) 10.0k GND
R251 populated with 10K and make DNP for DP83TC812R-Q DP83TG720SWRNDRQL =
GND
ND
Resistor Values must be changed to change Modes, refer to datasheet for proper values
Provision for DP83TG720 and make DNP for DP83TC812R-Q1
VDDIQ_ETH2 VDDIO_ETH2 VDDIO_ETH2 VDDIO_ETH2 VDDIO_ETH2 VDDIO_ETH2 VDDIO_ETH2 1V0o_ETH 1VO_ETH2 1VO_ETH2
FB2
1. N2 .
o1 1
R257 R256 R255
2.49k 2.49k C147 ——=Cl148 ——cC154 C171 —==C178 =——=cC182
R255 populated and make DNP for DP83TC812R-Q1 TZ'ZUF 0-1uF | 0.01uF T””F 0-1uF | 0.01uF
RX DV STRP_1 ETH2 CLKOUT RX_D3 RX D2 RX D1
Place close to U4.9 = Place close to U4.21 —
ADD2, ADDO ADD3, ADD1 MAC [2] MAC [1] GND GND

MAC Interface Selection Bootstraps
RGMII (RX Shift Mode)

MAC[2:0] - 11 1
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VBAT_INT
GND
GND D15
X l
’_l_‘ 2
TPD1EO5U06QDPYRQ1
ETH TRD N 1 R265,,, 0 i\ TRD1 N 1 TRD2 N _C157||100nF TRD3 N
1
N =
L7 GND
For DP83TG720S mount DLW32MH101XT?2 part for L7 NAANS p b4
pr— 9-2304372-9
For DP83TC812R-Q1 mount ACT1210L-201-2P-TLO0O part for L7 YN n
R b 1
ETH TRD P R270 A 0 TRD1 P TRD2 P C161||100nF TRD3 P
T T I
$R275 $R281
$1.00k $1.00k D17
1
$R282 ——C167
3100k 4700pF
A1 . :
GND L TPD1EO5U06QDPYRQ1
GND
GND
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FTDI (1/2)

3.3V LDO FOR FTDI

FTDI_VBUS
VLDO_3Vv3 FTDI_3V3
R182,,, 0
C85
2.2uF u20
3V3 VIO . 1 N ouT 3 =E R202
— 2 |\ ouT 4 T 49.9k
GND
R367,,, 100k FTDI_LDO_EN FTDI_LDO_EN 8 EN 5 | ——C93 ——C9%4
v \f e 7 15pF | 2.2uF
< R203
GND 3 294k
o o PS79601DRBR
GND = GND
GND
FTDI_VBUS
< R206 1039
30 10uF
J10 =
FTDIL_VBUS GND
U2l 1
Heor FTDI_USBD_N—2 101 103 |- FTDI_USBID e 2 FTDI_USBD_N
FTDI_USBD_P 102 104 3 3
6 3 9 FTDI_USBD_P
g o R208 10 4 FTDI_USBI
TPD4EOO4DRYR 30.0k 1
ca7 5
0.1pF >
s R209
70 105017-0001
GND GND 1
GND GND
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FTDI (2/2)

FTDI SUPPLY DECAPS

VCORE DECAPS
FTDI_VCORE
— C79 l
4.7uF

IE

()]
Z
O

VREGOUT DECAPS
FTDI_VCORE
—C77 l
0.1uF

(@]
Z
O

VREGIN DECAPS
FTDI_3V3

—C90
1uF

L

@
Z
O

FTDI EEPROM

FTDI_3V3
R181,,, 0
U19
C86
0.1pF 8 6
\ R184 & R187 & R201 vee be
* 10.0k 3 100k § 100k = Ne 7
GND
2
EECEHS R205, . 2.2K ol
EEDATA . ‘i Do s
EECS cs VSS
Ui8 93LC46B-I/ST
VPHY_FTDI 4 VPHY GﬁD
VPLL FTDI 9
———===——" VPLL
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EMULATION AND TRACE HEADERS

XDS560v2 EMULATOR

MIPI 60 PIN HEADER

NOTE: DEFAULT CONFIGURATION IS FOR MIPI 60 PIN EMULATOR
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JTAG MUX BETWEEN XDS110 AND MIPI 60 PIN
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REGOUT_3V3

60 PIN DEBUG CONNECTOR

SPI MUX BETWEEN PMIC AND 60 PIN DEBUG CONNECTOR
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References CAN INTERFACE

TCAN1042 Datasheet
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