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1 System Description
1.1 Hardware Requirements
The hardware required for configuration includes:
e Power supply: 12 V to HDK
» Hercules TMDX570LS31HDK
* PC with Windows for running tftpd32
* Router or connect directly
1.2 Software Requirements
e The bootloader code is implemented in C, ARM® Cortex®-R4F assembly coding is used only when
absolutely necessary. The integrated development environment (IDE) is TI Code Composer Studio™
V6.
* The bootloader is compiled in the 32-bit ARM mode.
» The application code needs to change the address with the bootloader setting.
2 Getting Started Firmware
The list of source code files used in the Ethernet bootloader are shown in Table 1.
Table 1. Source Code Files
sys_startup.c The start-up code used when TI's CCS compiler is being used to build the bootloader.
Sys_main.c The main control loop of the bootloader.
sys_link_boot.cmd The linker script used when the CCS compiler is being used to build the bootloader.
bl_config.h Bootloader configuration file. This contains all of the possible configuration values.
bl_flash.c The functions for erasing, programming the flash, and functions for erase and program check
bl_flash.h Prototypes for flash operations
bl_tftp.c Function for define the tftp request and image write and read function
bl_tftp.h Prototype define the variables and functions
Fapi_UserDefinedFunction.c Contains all user defined functions that the Fapi functions use
Emac.c Contains the device abstraction layer APIs for EMAC
Esm.c Esm driver source file
Mdio.c Contains the device abstraction layer APIs for MDIO
Pinmux.c PINMUX driver implementation
tftp.c Simple LwIP TFTP sever
tftp.h Public function prototypes and globals related to the LwIP TFTP sever
ustdlib.c Simple standard library functions
Lwip-1.3.2 Lwip library support TCP/IP stack
Others Relevant for system
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An overview illustrating the Ethernet bootloader firmware flowchart is shown in Figure 1.
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Figure 1. Ethernet Bootloader Flowchart
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2.1 Load Application Code

The Ethernet bootloader is built with CCSv6 and loaded through the JTAG port into the lower part of the
program memory at 0x00000000.

Application
Code
0x00080000
¥ ENT Bootloader
Load ENT Bootloader Code Through JTAG Code
0x00000000 .intVector

Figure 2. Ethernet Bootloader is Loaded Through the JTAG Port
After HDK reset, the startup code copies the FlashAPI of bootloader from flash to RAM, and executes the
bootloader in flash.

It checks to see if the GPIO_A7 key is pushed or not. If the key is not pushed, it executes the application
code that already exists in the flash; otherwise, it calls the TFTP update code. The flash is erased waiting
for the application image from the PC host.

Application
Code

0x00080000 ‘

; ENT Bootloader
Load ENT Bootloader Code Through JTAG Code G

0x00000000 .intVector

Figure 3. Application Image is Loaded Through the ENT Bootloader

When HDK enters into TFTP update mode, on the PC side, it uses the software named Tftpd32 (that is
free) and opens the source. Then, it performs the following steps:

1. Select the tftp client table.

2. Fill the Host with HDK board IP and port NO 69.
3. Choose the local file to the image file location.
4. Set block size as default(512).
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Ensure that both the HDK board and the PC are in the same net. Click the Put command button in
Figure 5, the image will be transferred into the HDK board.

'f% Tfpd32 by Ph. Jounin L‘:’_JEJﬂ‘
Cunent Directory | C:\Users\ZB | Browse
Server intetface [132166.1.101 ~|  ShowDi
Thp Server  Thp Client | DHCP server | Syslog server | Log viewer |

Host W Pot 63
LocalFie |- _APP\BL APPABL APPbIn |
Remote File I

g.:zo;k FDefauIt 'I
N\
Get [{{ P i
et |( Pu | |

Abost | Setings | Hep |

Figure 4. Put Button

3 Test Data

1. Load the Ethernet bootloader to HDK through JTAG and enter it into the Ethernet update mode.

2. Open the tftpd32.exe on the PC host, select the Tftp client tab. Fill the HDK ip and port NO 69. Select
the application code BIN file. Then click the Put button.

& Tftpd32 by Ph. Jounin @Eﬂ‘
Cunent Directory |C:\Users\ZB | Browse
Setver interface {192 1681100 | ShowDi

Thp Server  Thp Client | DHCP server | Sysiog setver | Log viewer |
Host W Pot 63
LocalFle |- APP\BLAPP\BL APPbin |
Remaote File |
g.::k Default =
6o | Bes]
[ dbowt | Settings | Hep |

Figure 5. Tftp Client Tab
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3. The BIN file is loaded through Ethernet. All the blocks have been transferred successfully.

B Tftpd32 by Ph. Jounin o B X

& THpd32 & [

.' : | 54 blocks transferred in 0 second
' 0 block retransmitted
MD5: 75b6a152738ad832959cc48f3393a20¢

About | Sellings | Help f|

4. The application code is run in the HDK board.

Figure 6. HDK Board
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Design Files

All the hardware references can be located at: TIDM-ETHERNET-BOOTLOADER.

4.1

Schematics
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Figure 8. MCU EMIF Schematic
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18 NHET112_RMIICRSDV O—B" NHET1[12)/MIl_CRS/RMII_CRS_DV/ NHET1[19] M%NHETHS 29
29 NHET113_SCITX 0—N2 NHET1[13)/SCITX NHET1[18] ‘”—ONHETHS 14,29
11 NHET114_OHCITxSe00 (AT ety 410HGI_RCFG_tiSe0[0] NHETI A ONHETH? 14,20
29 NHET115_sPi1css O N ey isymiBSPIINGST4) NHET1[16]) PR O NHETIS 29
"TMS570LS3x U1
UTH
15 GIOA0_W2FCRXDPI A5 F1
A O———————""-{ GIOA[0J/OHCI_PRT_RcvDpls[1}W2FC_RXDPI GloB? GIOB? 29
c2 J2
15 GIOA1_W2FCRXDMI - = G|OA[1)/OHCI_PRT_RcvDmns[1]/W2FC_RXDMI GIOB6 Glose 29
c1 G2
15 GIOA2_W2FCTXDO (=" GIOA[2]/OHCI_RCFG_txdPIs[1]/W2FC_TXDO/NHET2[0] alogs [  GIOBS 29
Et [
29 GIOA3 ()= GIOA[3]/NHET2[2] GIOB4 GloB4 29
A6 w10
29 GIOAd 2 | GIOA[4] GIOB[3]/OHCI_PRT_RcvData[1]/W2FC_RXDI GIOB3_W2FCRXDI 15
B5 F2
29 GIOAS (=] GIOA[S)/EXTCLKIN GloB2 Glos2 29
H3 K2
29 GIOA6 (= GIOA[6]/NHET2[4] GIOB[1]/OHCI_RCFG_| [0] GIOB1_OHCIPrtPower0 1
M1 M2
14,29 GIOA7 (7| GIOA[7/NHET2[6] GIOB[0)/OHCI_RCFG_txDpls[0] GIOBO_OHCItxDplsO il
TMS570LS3x
4 P15
vee ve 5 UtF CORE_VCC
L a2 P11 Corevee GND |2
oo — o AR GND [aTo
I 220 0.1uF ! e | CORE_VCC GND -1
L L Riz | CORE Ve GND [Btg cat cs | e | cw | car | o | | cawo | ca2 | cas | cae
T e 1 - 15| SORE VGE 8N g 2F | 01 | 0 | 0uF | 010 | 010 | 01uF | 0107 | 01 | 010F | 0108
Fig] CoRE-vee GND g
VCC_3v3 CORE_VCC GND
T N R1a1 N =
L 0.02 10_vee 6 |0 oo
F7 |10
+ ca6 Fii| 10_vCC
cas Frz | 10-veS
220F 010 Fig | 100
10VGG GND as caps for
— — G147 10_VCC GND
B P18, P19 ) 10_veo GND g
Hia | 10_VCC GND 1 ca7 c48 Ca9 C50 C51 cs2 C53 Cs4 C55
NFM21PC474R1C3D J6| 10_vee GND Iz 1 ey
vee_1v2 ] B T1a | 10_VCC N — 220F TOWFTU.WFTUmF—fomFTuIuFTOmFTU!uFTDmF
E1 R142 e lo_vcc GND g
e s 0o S—TR LA SN s b
N —Tow T o 6] 15V8S N =
cs8 o 0.1uF | 0.01uF 10_vec GND [
10VGG GND 10_vee
2208 I 10-VCC GND [ N2
L L 10VGG
= = - N 10_VCC N18
7 7 P 83 e 4’2}( l l l l l l l i
10vee NC2 [-1eX
PT. 10-VGG NC3 mg _| ces C59 C60 C61 C62 C63 C64. 85 C67.
TP20 Nea 15 22uF 0.1uF | O.1uF | O0.uF | O1uF | O.1uF | O.1uF | O0.1uF | 0.1uF
. e 1—*” y u u u u u u u u
NC7 (a5
veeavs - P11 N8 AT 3¢ =
T R143 0.02 VCCPLL1 N"é?g Wa
L Tow 4} cpuz e
cs8 1o
T Towr T . Vs> [z
= wis VS50 s
- veeAD VS$AD
P23 P22
c70 TMS570LS3x
veeape ] -
F 3 T
R144 0.02
= 4 Gub test points at the board's 4 corners
R4 TRs TRs TPT
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vee_sv
R435 1K
C172
C89
R312 0.01uF
100K 0.1uF
uto =
18 USB_HOST_ON 1 S0 8 J:
56 —
18 ETHERNET_ON ), 551 S >
s
8 NHET108_OHCIOvrCurrent0 1A 1B1 gg OHCI_PRT_OVERCURRENTO 16
8 NHET110_OHCITXEnLO 2A 2B1 (2o OHCI_RCFG_TXENLO 16
8 NHET114_OHCITxSe00 3A 3B1 7 OHCI_RCFG_TXSE00 16
8 NHET130_OHCISPEEDO 4A 4B1 5 OHCI_RCFG_SPEEDO 16
9 GIOB1_OHCIPrtPower0 5A 5B1 3 OHCI_RCFG_PRTPOWERO 16
9 GIOBO_OHCItxDpls0 6A 6B1 |77 OHCI_RCFG_TXDPLSO 16
4 SPI1CS0_OHCIRCVDATAO 7A 781 9 OHCI_PRT_RCVDATAO 16
4 SPI1CS1_NHET117_OHCISUSPENO 8A 8B1 36 OHCI_RCFG_SUSPENDO 16
4 SPIMENA_NHET123_OHCIRCVDPLSO 23] 9A 9B1 [ 37 OHCI_PRT_RCVDPLSO 16
4 SPISEN_OHCIRCVDMNSO 5 10B1 32 < OHCI_PRT_RCVDMNSO 16
11B1 55—
12B1 X
R379
19 MII_TXD3 22 1B2 NHET108 29
19 MII_TX_CLK 2B2 NHET110 29
3B2 NHET114 29
19 MII_RX_DV 4B2 NHET130 29
582 GIOB1 29
R380 » 682 GIOBO 29
19 MII_TXD2 7B2 SPI1_CSon 28
19 Mil_COL 8B2 35 SPI1CS1_NHET117 28
19 MII_RXD2 982 33 SPIHENA_NHET123 28
19 MII_RXD3 1082 31 < SPISENA
11B2 55—
12B2 —X
L A~ KDMMDATA? 22
R145
wlolalem]  SN74CBT16214DGGR
282
s2 sl S0 A =
CHECK HOW THEY ARE TO BE MAPPED. ON--L, and OFF--H
1 0 0 z
1 0 1 B3**
1 1 [} Bl **
1 1 1 B2 **
> RTPDATA3 22,28,3
> RTPDATA4 22,28,3
>> RTPDATAS 22,283
> RTPDATA7 22,283
22,283 EMIFA13_RTPD5 EXP_EMIF_A13 22,283
22,283 EMIFA14_RTPD4 EXP_EMIF_A14 22,28,3
ETMDATA12 13,21,28,5 22,283 EMIFA15_RTPD3 EXP_EMIF_A15 22,283
ETMDATA13 21,285
ETMDATA15 13,21,285
ETMDATA14 13,21,285
22,283 EMIFNCS4_RTPD7 EXP_EMIF_nCS4 22,283
13,21,285 EMIFBAO_ETMD12 EXP_EMIF_BAO 13,21,285
13,283 EMIFBA1_NHET205 EXP_EMIF_BA1 13,283 22,283 EMIFA16_RTPD2 EXP_EMIF_A16 22283
21,285 EMIFNOE_ETMD13 EXP_EMIF_nOE 21,285 22,283 EMIFA17_RTPD1 EXP_EMIF_A17 22,283
13,28,3 EMIFNWE_EMIFNWR EXP_EMIF_nWE 13,28,3 22,283 EMIFA18_RTPDO EXP_EMIF_A18 22283
22,283 EMIFA19_RTPNENA EXP_EMIF_A19 22283
22,283 EMIFA20_RTPNSYNC EXP_EMIF_A20 22,283
13,21,285 EMIFNDQMO_ETMD15 EXP_EMIF_nDQMO 13,21,28,5 22,283 EMIFA21_RTPCLK EXP_EMIF_A21 22283
13,21,285 EMIFNDQM1_ETMD14 EXP_EMIF_nDQM1 13,21,28,5 o
RTPDATA2 22,283
RTPDATA1 22,283
28,3 EMIFNCS2  Y)>—————————>> EXP_EMIF_nCS2 283 RTPDATAQ 22,28,3
RTPENAn 22,283
RTPSYNC 22,283
RTPCLK 22283
17» EMIF_nCS0O 13,22,3
13,223 EMIFNCSO_RTPD15 > RTPDATA15 13,223
22,283 EMIFNCS3_RTPD14 ) >> RTPDATA14 22,283
%» EXP_EMIF_nCS3 22,283
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ETMDATA11 21,283
ETMDATA10 21283
ETMDATA 21,283
ETMDATAS 2128
RTPDATAIS 22283
RTPDATAT2 22283
RTPDATA! 1 22283
RTPDATAID 22283
RTPDATA9 22283
[——>9 RTPDATAS 222853
EXP_EMIF_AD 283
EXP_EMIF AT 283 ETMDATAS!
ETWDATASO
EXP_EMIF_A2 21283 ETMDATAZ9
EXP_EMIF AS 21283 ETMDATA28
EXP_EMIF A4 21283 ETWDATAZ?
EXP_EMIF As 21283 ETMDATA26
EXP_EMIF A6 22283 ETWDATA25
EXP_EMIF A7 22283 ETWDATA24
EXP_EMIF_D15
MIF_AB 22283 EXPEMIF D14
EXP_EMIF A9 22283 EXPEMIF D13
EXP_EMIF_AT0 22283 EXPEMIF D12
$——5 EXPEMIF ATt 22283 EXPEMIF D11
- EXP_EMIF D10
> RTPDATAS 22283 + EXP_EMIF D9
EXP_EMIF DB
us,
AN1O R_Pak
H7 A2 1
283 EMIFAO_NHET201 ) oats He—5] EMIFD15_ETMD31
263 EMIFA1_NHET203; oo A1 DQ14 751 EMIFD14_ETMD30
21,283 EMIFA2_ETMD11 Y A2 DQ13 G4 EMIFD13_ETMD29
21283 EMIFAS_ETMD10 T A3 Q12 g4 EMIFD12 ETMD28
voo_ave 21283 EMIFAS_ETMDY T As Q11 5o EMIFD11_ETMD27
& 21,283 EMIFAS_ETMD8 i AS DQ10 [pr—7 EMIFD10_ETMD26
Ve, ava 22283 EMIFAS_RTPD13 e A6 DQ9 15| MIFD9_ETMD25
- 22283 EMIFA7_RTPD12 T A7 Q8 [ EMIFD8_ETMD24
22,283 EMIFA8_RTPD11 G5 A8
Rogg Rasy Rass 22283 EMIFAY_RTPD10 G5 ho
22283 EMIFATO_RTPDY &2 At0 EMIFD7_ETMD23
10K 10K 10K 2283 EMIPAT_RTPD8 S Al EMIFDS_ETMD22
22283 EMIFA1Z RTPDS A2 EMIFD5_ETMD21
o EMIFD4_ETMD20
21285 EMIFBAO_ETMD12 &Y BAO EMIFD3_ETMD19
| 263 EMIFBAT_NHET205 BA1 EMIFD2_ETMD13
EMIFD1_ETMD17
s £ (a1 EMIFDO_ETMD16
21,285 EMIFNDQM1_ETMD14 A1 B1 ¢ DAMH .
21285 EMIFNDQMO_ETMD15 a2 z 8§ pawL RNIT R_Pake ETWDATAZS
3 EMIF CKE A3 3 ETMDATAZ2
223 EMIF_nCS0 At e ETWDATA21
NG 2 ETWDATAZ0
s ETMDATATS
9| A7 R3ss Fo| CKE ETMDATA18
A8 283 EMIFNWE_EMIFNWR 2d WE ETMDATAT?
3 EMIF_nCAS £5 CAS ETMDATA1S
oK 3 EMIF nRAS AAS
OFn co |
cs
SN74CBTLVS245ARGY
3 EMIF_CLK k2 LK
Vee_3va
T A VDD.1 VSs.1
voD.2 vss2
7 7 7
Cc76 cr7 c78 c79 o5 = DD.3 VSS3
uf vbDQ.1 vssQ.1
hosr o o Towe Tom= Vvooas vssal
L - L = t——54| VDDQ3 vS5Q3
t——— | vDDbQ4 VvssQ.4
ik vee_ava
1542516400F-78L
c8o c81 c83
OAUF | 0AUF | 0.0F | 10uF
VCC_3v3
1 R1%6 22K P HETLIT Left Top
ood 208 NHET117 L2
R147 22K D4 » HET1_31 Top
- 298 NHET131 L2
Thermal Resistor R148
Light Sensor
R149 22K D5 HET1_00 Right Top
Digikey No: 490-2430-1-¥D Digikey NO: 751-1055-1-ND 1 ” 2
E 298 NHET100
0603
R150 22K D6 HET1_25 Right Bottom
At 25degree, R254=100k, at 228 ADIING <& 1 ” 2
228 AD1ING ) 80degree, R354 is around 208 NHET125
1/10°100k=10K oo
C85 R155
RIS1 S0 no amplifier is needed T00pF 4.99k Ris2 22K o7 HET1_18
100pF 1 7 2 Botton
100K 208 NHET118
= = R1S3 22K o8 HET1 20 Left Botton
1 7 2
. 208 NHET129
c88
010
Riss 22K L0 HETILZT ese
- o = 298 NHET127 . 2
s 9 s
8 8 D2NC [ .
T m D3-CD P12CS0 28,4 .
I £ cupmosl SPI2SIMO 284 R1S6 22K A
o B VDD 208 NHET105 Pt
CLK SPI2CLK 284
5 =3
o DO-MISO g SPI2SOMI 284
2 DI-NC [——X
@
o « MicroSD Slot
VCe_ava
256 2 SPI2ENA 284
CD is the e
- Right-Bottom Leg (top
view) st
R1S8 0
=
209 Gloa7
Push Button

Figure 19. Sensors, LEDs and Pushbutton Schematic
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181 |3 OHCI_TXENL1 17
4 182 5 W2FC_PUENO_OHCI_TXENL1
8 NHET101_W2FCPUENO O————H 1 2B1 [ (OHCI_SPEED1
, 282 W2FC_PUENON_OHCI_SPEED1
s NHET103 W2FCPUENON O 5p
8 NHET107_W2FCGZO O— 81 H3 OHCI_OVRCURRENT1 7
12 482 |7 W2FC_VBUSI_OHCI_OVRCURRENT1
s NHETHTT_WaFovBUSI  O————2 1 4 381 it OHC)_ PTRPOWERT 7
382 W2FC_GZO_OHC|_PTRPOWER
15,18 USB_HOSTI_.ON O—— s RN25
ano 17 D4
| 151 o PAD 2 3 NHET101 2
8 3 NHET103 29
o z 2 NHET111 29
SN74CBTLV3257RGYR - NHET107 2
APACK4-0
vee_avs
G178 0.1uF a4
“”_{ 18 Tvee 181 |2 W2FC_RXDPI_OHCI_RCVDPLS1 17
4 182 (5 GIOAG 25
9 GIOAO_W2FCRXDPI O— i 281 (2 W2FC_RXDMI_OHCI_RCVDMNS1 17
B 282 GIOAT 25
9 GIOAT_W2FCRXDMI O——on
9 GIOA2_W2FCTXDO O—2sn 481 (% W2FC_RXDI_OHCI_RCVDATA1 17
2 482 7 Glo83 2 Ras2 22
9 GIOB3_W2FCRXDI O—— 124 381 Hy W2FC_TXDO_OHCI_TXDPLS1 7
382 | GIOA2 29
15,18 USB_HOST1_ON
_HOST1_ 4 e
18 USB_DEVICE_ON 15 an 7
\\}7 JOE PAD
- SN74CBTLV3257RGYR
vee_ava
c174
——
0.10F s
'8 fvee 181 5 W2FC_SE00_OHCI_TXSEO1 17
4 182 5 NHETT22 29
s NHET122_ W2FGSE0D P S— 281 2 W2FG. SUSPENDO_OHGI_SUSPEND! 7
7 282 NHETT09 29
s NHET108 W2FCSUSPENDO (T 50
ll 2 an 481 Ha—x
12 482 X
A 3B1 Hg—X
3g2 (X
1
s 8
GND
1 17
\\}75 3 PAD
SN74CBTLV3257RGYR

Figure 20. FET Switches for Second USB Schematic
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VCC_5v
159
ui2
100K N our |-
11 OHCI_PRT_OVERCURRENTO & 4 nFAULT LM
1 OHCI_RCFG_PRTPOWERO > 3 en anp |2 160 c90
TPS2552DBV 0AuF
20K
VCC_3V3 VCC_3v3
co1 co2
0.1ul 0.1uF
ut3 N~ 3R
o w® @
e g
16 ] o o]
X—oSOFTCON & > J1g
1 OHCI_RCFG_SPEEDO > SPEED > 1 VBUS  SHLDs 3
12 SHLD3
" OHCI_RCFG_TXSE00 » VMO/FSEO ole 20 Ri61 2|
1 - -
A8l OHCI_RCFG_TXDPLSO VPONO D 2 Ri62 i 3,
" OHCI_RCFG_SUSPENDO ) 5 SUSPEND 4 SHLD2 g
R365 22 4 GND  SHLD1
1 OHCI_PRT_RCVDMNS0 K AN v 163 R164
R363 22 3 15 = USBCONN_A
11 OHCI_PRT_RCVDPLS) ~ ———— ANAN————"1 VP VPU_3.3 X = FULL SIZE A CONNECTOR
1 OHCI_PRT_RCVDATAQ <(¢’\N22%2 RCV
1" OHGI_RCFG_TXENLO > ' oe 5 18K oK R8s Ll
MODE i = = co3 ||
a - [
& = 0.1uF
TUSBTT05RGT ~
VCC 3V3 VCC 3v3 15 W2FC_VBUSI_OHCI_OVRCURRENT1 & R166 100K —tom
VCC_3v3 0.1uF
C96
0.1uF =
R168
10k =
uts E
o o o
g 8§ o
15 W2FC_PUENO_OHCI_TXENL1 > T 16 | sorTcon g = E J16
15 OHCI_SPEED1 > NOP SPEED > 1 SHLD2 8
15 W2FC_SE0O_OHCI_TXSE01 12 ATTACH
5 ;. SE00_OHCI_] > VMO/FSEQ o |2 22 R171 21
1 o
15 W2FC_TXDO_OHCI_TXDPLS1 > VPONO ol 2 iz ] — o
15 W2FC_SUSPENDO_OHCI_SUSPEND1 3 5 | SUSPEND 41 ano 5
SHLD1 [-——4
15 W2FG_RXDMI_OHCI_RCVDMNS1 & 1366 2 4w EDACTno
15 W2FC_RXDPI_OHCI_RCVDPLS1 1267 = 3w veu_sa M2 177 15K 80 Rl Ri78 m
15 W2FC_RXDI_OHCI_RCVDATA & Faet 2 2 Rov Depopatate RI77 for Hostl cor_||_0AuF
15 W2FG_GZO_OHCI_PTRPOWER1 —hie2 o 'd oe oot NOP NOP L
15 OHCI_TXENL1 »—hies NOP ) = = .
a Populate R180, R181 (15k) for Hostl Ul8 and Ul6 footprlnts
TUSBTT0SRGT N are overlapped
VCC_5V
Riss
No-pop No Populated
100K u1s Ji7
L IN out s ' 1 VBUS SHLD4 ;
. 5 SHLD3
15 OHCI_OVRCURRENT1 - AFAULT  ILIM 2
D-
15 OHCI_PTRPOWER1 > 3 EN GND 2 187 co8 3 e |:|
6
NOP SHLD2
0.1uF 41GND  SHLDT [
20K NOP
- FULL SIZE A CONNECTOR
= 1
- c99 ||
]
0.1uF
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Vee_avs
VCC_3vs |
{ c139
c100 Lo iz
° 16 2 22 4 182 [ NHET112 2
vee 181 15 MDIO_CLK 19 8 NHET112_RMIICRSDV o4 281 2 AMIL_RXER 19
. 182 & T SPIZCS1_NHET125 29 B 282 ADIEVT 28
4 SPISCS1_NHET125 MDCLK ~ O———— 14 281 |2 = MDIO_D 19 2 RMII_RXER_AD1EVT B — T
, 282 SPI1CS2_NHET119 28 B "
4 SPI1CS2_NHET119_MDIO O—— o2 Ra71 3A 4B1 (7%
9 14 2 12 482 77X
4 SPISCLK_RMIITXEN O— 2 481 RMILTXD1 19 (] an 3B1 X
12 482 SPISSIMOD 28 382 X
4 SPISSIMOO_RMIITXD1 O—— 121 381 RMIL_TXEN 19
382 12 SPISCLK 28 EMMERNETON 11y s
GND
11,18 ETHERNET.ON ~ (O—ETHERNETON 1 g s 154 0e PAD [
15 GND 7
JOE PAD =
- SN74CBTLV3257RGYR =
N SN74CBTLV257RGYR N
Ve avs
153
0.10F
L ute
= 1 A Ra72 . ( RMI_REFCLK 7
vee 181 |5 RMII_TXDO 19 ot
. 182 5 SPISSOMIO 28
4 SPISSOMIO_RMIITXDO O— i 281 |2 MI_RX_CLK 19
7 282 NHET128 29
8 NHET128_RMIIREFCLK S —
s NHETI26 AUMIROT DS P a4 i oo 0
I 482 3 NHET124 29
8 NHET124_RMIRXDO O——— 2 g AMI_RXD1 19
382 NHET126 29
ETHERNET_ON 1
¢ s o
GND
ﬁ JOE PAD DAL
- SN74CBTLV257RGYR N
VCC_3v3
4
s A
s . . @~ foluo| 0 Bl
Silkscreen for Dip switch
USB HOST1 ON ‘ RPACK4-10K 1 B2
USB Host2 ON Joufenl |
USB Device ON
Ethernet ON
AN19 s2
1 5 Hieml USB_HOST_ON 11
Z < ool USB_HOSTT_ON 15
o USB_DEVICE_ON 15
4 5 il cnfs ETHERNET ON_ X ETHERNET ON 11,18
RPACKA-1K
DIP_SWITCH_4
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vec_ava
T veo_avaa vec ava
T 1 2
cion Ferite
vee ava cioe_| ctio R210 \ s 0
0.10F
a0 o ETH_RESETn 2025287 010 | 010F
Rigo
15K
18 MDIO_D LED_LINK VCC_3va
18 MDIO_GLK Aios 22
7 AMIL_WHZ 50 2 g 1o s 22
= LED_ACT 100M>
PHY Addr [4:0] vee ava Ve avs
=[RXD[0:3], COL]
vzo 8 8 & 8 8 5 8 R ¥ & & &
RX_DV:
1T Mode; 2 9 ¥ Q Q0 2z X ok 3
1=RMIT Mode R204R20519: g2 828522 . DIFFERENTIAL PAIR o6
& o 4 o & g © xxx OHM DIFFERENTIAL
¢ ° i g
RX_ER=1, Disable o1 3 e Y 5‘ El ) IMPEDANCE LED_LINK Ri97 22K 360
1008ase FX e x—21 Gpios o - ouk_our |24 oG aven SHORT AND STRAIGHT AS
» - = 2 = POSSIBLE, o
s MIL_RX_GLK <C- I RX_CLK Gpi03 22— MINIMUM NUMBER OF VIAS ” Jootiozs o
30 veC_3vaa ;
1 I1_RX_DV £ [
1 MILRX D 1 e P02 INK 2 GRN
s AMII_CRS_DV = CRSICRS_DV P01
18 RMII_RXER U ax Er VREF o, Y
" Mi_coL ) coL ANA33VDD T T™@CT e ‘ 45
It MILRXDS <G RXD_3 P8I0 ANAVSS 2.
17
" LRz <& RX0_2 o4 ] ‘ obre
1 AL RXD1 <G AXD_1 o. [ o WFI
s AMILRXDO << AX0_0 cp_vss 12 = & mxos 3
L 10_vss . RD+ Y RAXCT [ e
vee_sva g
T 10_vDD z RD- 12 6| oo
s
T000pr
Sz oo o8 = & o
BES Y98 . 0wk Cl02 == ci03 == 14 == ci0s == cio6_ == CHS GND
xR ER8:82¢8¢s NOPOP]  NOPOP| NOPOP|  NO-POP 001uF o
o a9
a3 ACT TKHYEL
anwwwr\mmg:lg L L - — - 55 g 3§

LED ACT
207 F208
2
30 VOC_3v
I
R209
Strongly Recommend: vo6avs
1. Add a 2.2K ohms pull-down resistors 22k

to RXD_2 and RXD_3 signals.
2. Add a 2.2K ohms pull-up resistor
to CRS/CRS_DV signal

In MII mode (RX_DV=0): TXD3=1, No use

In RMII mode (RX DV=

: TXD3=0, RMII slave, 50MHz input to X1

Figure 24. Ethernet PHY and Connector Schematic
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29,6

29,6

29,6

29,6

CON3

CON3

VCC_5V
R211 NOP R212,. 10k ||
AN AN U\\
VCC_5V
u21 R213
CAN1_TX o st |2 62
2 7
\”— GND  CANH ci1
31vec  cant |- 4“’—“\
4
CAN1_RX & RXD vio |2 VCGC_3v3 Ro1a  ATOF
c113 SNB5HVDA541 62
p— c112
0.1uF
0.1uF
VCC_5V
RGN NOP_ R216, AIOK | i
|
VCC_sV
u22 R217
CAN2_TX ) " 1xo sTB [ 62
2 7
\w GND  CANH cit4
31vee  canL 2 “»—“\
CAN2_RX <& 4 RxD vio |2 ; jvce_avs R218 4.7F
c115 SNB5HVDA54T 62
fy ci16
0.1uF
0.1uF

Figure 25. CAN Transceivers Schematic
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Design Files www.ti.com
VCC 3va veg avs XDS$100_TDI 247
T R2tg XDS100_TMS 24,7
o XDS100_TCK 24,7
'XDS100_RTCK 24,7
Rezo Ja XDS$100_TDO 24,7
10k 1
VSupply  VTRef [ o 2
GND1 TRSTn 5 oo 5 2MCU_TRSTn 7
JTAG_SELn GND2 TOI 7 MCU_TDI 24,7
— GND3 ™S ;ggi gg MCU_TMS 24,7
ci17 GND4 TOK 77 MCU_TCK 247
GND5 RTCK 3 MCU_RTCK 24,7
GND6 TDO MCU_TDO 24,7
NoP CE— KE 174 SRSTn 2 Bear z
——————0| GND8  DBGREQ [—g—X o
B MIPI_TDO op
¢—— 2 1GNpo  DBGACK [H2—X MIPT-RTCK 3223 oF RTP_TDO 22
R e - RTP_RTCK 22
ARM20PIN_JTAG ~ - RTP_TCK 22
WIPT_TW R231 oP
S5 RTP_TMS 22
MIPT_TDT R232 oP RTP D) o
MIPL_TRSTH  R233 P RTP TRSTn 2
VCC_3v3 ARM_JTAG RESETN s \c 7 RESETn .
R234 9 emmmipl
1o MIPI_TMS 1
MIPT_TDO Tus vect 33y [g—————1vocaw MIPI_TCK
5 MIPT_TDI
25 MIPI_JTAG_RESETn < WMIPTTRSTH nRSESET DI [ MIPT_RTCK
= nTRST RTCLK =
*—5| NC13 NC12 7
‘\‘ VCC_3v3 | VCC2_3.3V NC11 43X
*—15| NC14 TRACECLKOUT i  ETMTRACECLKOUT 5
GND1 GND2 [I
13,28,5 ETMDATA19 22;3 55 TRACEDAT19 TRACECTL 3/1 = ETMTRACECTL 5
13,285 ETMDATA20 NG 20| TRACEDAT20 TRACEDATO AR ETMDATAQ 5
13,285 ETMDATA21 Al 22 | TRACEDAT21 TRACEDAT! a5 AL ETMDATA1 5
13,285 ETMDATA22 s 22| TRACEDAT22 TRACEDAT2 5o e ETMDATA2 5
13,285 ETMDATA23 Dol 25 | TRACEDAT23 TRACEDAT3 5 AL ETMDATA3 5
13,285 ETMDATA24 e 28 | TRACEDAT24 TRACEDAT 55 D ETMDATA4 5
13,285 ETMDATA25 - 39| TRACEDAT25 TRACEDATS a7 AR ETMDATAS 5
13,285 ETMDATA26 AL 32 | TRACEDAT26 TRAGEDAT6 ALK ETMDATAG 5
13,285 ETMDATA27 — 3| TRACEDAT27 TRAGEDAT? ALK ETMDATA? 5
13,285 ETMDATA28 — 3o TRACEDAT28 TRAGEDATS — ETMDATAS 13,283
13,285 ETMDATA29 - TRACEDAT29 TRACEDAT9 = ETMDATA9 13,283
13,285 ETMDATA30 fpe TRACEDAT30 TRACEDAT10 SIS ETMDATA10 13,283
13,285 ETMDATAS1 TRACEDAT31 TRACEDAT1 AEs ETMDATAI 1 13,283
TRACEDAT{2 B ETMDATA{2 13,285
TRACEDAT13 BATA ETMDATA13 285
TRACEDAT14 BATA ETMDATA14 13,285
TRACEDAT15 BATA ETMDATA15 13,285
TRACEDATI6 25 E ETMDATA16 13,285
TRACEDAT7 20 = ETMDATA{7 13,285
TRACEDATIS 25 D ETMDATA18 13,285
'NC9 VCC_3va
= 8 o %
I I I I
= = = = R23s
MIPT s 8 g 3
Connector 0
QSH-030-01
<T_DIS 24
220
R236
JTAG_SELn JTAG_DIS
#| ost
«
JTAG_SELn = HIGH --> XDS100
JTAG_SELn = LOW --> ARM
JTAG and MIPI
18 Ethernet Bootloader for Hercules TIDU547—-November 2014

Copyright © 2014, Texas Instruments Incorporated

Submit Documentation Feedback


http://www.ti.com
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=TIDU547

13 TEXAS

INSTRUMENTS

www.ti.com

Design Files

DMMSYNC'
DMMENAN
DMMDATA{
DMMDATA3
DMMDATAS
DMMDATA?
DMMDATAY
DMMDATAT1
DMMDATA13
DMMDATA15

DMMCLK §

sssslabmasan

Ji2

M}AAAA,

DMM-mictor
2Nt Nes
X—5 NC2 NC4 5—X
DMMCLK1 DMMCLK2 [
DMMSYNC future14 —g—xX
DMMENAn future13 37X
DMMDATA1 DMMDATAO 3 DMMDATAO 4
DMMDATA3 DMMDATA2 5 DMMDATA2 284
DMMDATAS DMMDATA4 7 DMMDATA4 4
DMMDATA7 DMMDATA6 El DMMDATA6 4
DMMDATA9 DMMDATA8 T DMMDATA8 4
DMMDATAT1 DMMDATA10 3 DMMDATA10 4
DMMDATA13  DMMDATA12 {55 DMMDATA12 4
DMMDATA15  DMMDATA14 {—> DMMDATA14 4
X—55] futuret future12 [—55—X
%351 future2 future11 [—53—X
X341 futured future10 [—5—X
X—351 futures future9 [—35—X
X—3g futures 222282 futures 57X
futres BEEEE  future?
even oad
S8
Foot Print Only
Pin39/40/41/42/43 are the central GND
283 RTPCLK
283 RTPSYNC
283 RTPENAN
283 RTPDATA1
283 RTPDATA3
283 RTPDATAS
28,3 RTPDATA7
13,28,3 RTPDATA9
13,28,3 RTPDATA11
13,28,3 RTPDATA13
133 RTPDATA15
21 RTP_RTCK
25 RTP_JTAG RESETn &
i RTP_TDO

>

J6

RTPDATAQ
RTPDATA2
RTPDATA4
RTPDATAG
RTPDATA8

RTPDATA10

RTPDATA12

RTPDATA14

RTP_TCK

RTP-mictor
%—3{ Not uset Notuseg [—%
X—{ Not use2 Not use8 [-5—X
RTPCLK1 RTPCLK?2 [~
RTPSYNG Not use7 -5—X
NRTPENA Not use6 (57—
RTPDATA RTPDATAO (3
RTPDATA3 RTPDATAZ |5
RTPDATAS RTPDATAY [+
o RTPDATA7 RTPDATA6 E
55| RTPDATAY RTPDATAS |57
51| RTPDATAT1 RTPDATA10 (57
56| RTPDATAI3  RTPDATAI2 5
58| RTPDATA15 RTPDATA14 (5>
55| Not used Not use5 55—
;
> 3
35
37

RTP_TRSTn
RTPTDI

AMP 2-5767004-2

RTP_TMS

Receptacle, Center Strip Contacts

Foot Print Only

Figure 27. DMM and TRP Mictor Connectors
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13 TEXAS

INSTRUMENTS

www.ti.com

veeuss

voeuss 6

VCC_3VaxDs

VCC_3VaXDs

veeuss

N
*—ne
4 Len

GNDP
GND

TPs7a43s
Ferrite Bea:d: 240-1018-1
k)

Ferrite

TPD2E00T

USBVDD

SHELDI  D.

1

a7
0.1uF

VCC_3vaXDs

VCC_1VeXDS

}7‘

ciz2
ci21

0.1uF
0.01uF

VCC_3VaxXDs
(]

ci28 ci29.
otuF | 0auF | o

v2r =

>
VCC_1V8XDS vrean &

1.8V Output VREGOUT

useoM

SHIELD2 D+
SHIELD3 1D
SHIELD4 5
usvss =——

|||

USBMIf_B

| N
& useor

R238 12K,1% 6

Lo 010kt

VCC_3VaXDs

T VCC_3VaXDs

REF

R2a2 2.2k

RESET#

R245 EECS

EECLK

22K EEDATA

247 22

XTOUT

TEST

Lo ABM8G-1

VPLL

ADBUSO
Al

ADBUS7

ACBUSO
ACBUS1
ACBUS2
ACBUS3
ACBUSA
ACBUS5
ACBUSE
ACBUST

BDBUSO
BDBUST
BDBUS2
BDBUS3
BDBUS4
BDBUSS
BDBUSG
BDBUS?

BCBUSO [

BCBUS!
BCBUS2
BCBUS3

BCBUS?

PWREN#
SUSPEND

VCC_1VBXDS

c1a0

1uF

ci23
Ci24 | 0.4uF

0.1uF

ci2s

0.1uF

VCC_3vaXDs

SPARED

SPARE

USB_LINRX

USB_LINTX

S Voo gvaxos

v ¥
o] o

PLD_TCK 24

248

360

24

249

360

CPLD_TDO 2

f
[5

2.000MHz-Bay T _L_C1%5

27pF

FT2232HL

S>PWRENn
5 SUSPENDn

Figure 28. XDS100V2 FTDI2232 Schematic

PLD_TMS 2
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13 TEXAS

www.ti.com Design Files
23 SUSPENDn ) VCC 3VaxDS
23 GPIOH3 2,
23 PWR_DET o
23 PWRENN SPAREO 23
23 GPIOH1  oo—— SPARE1 23
23 GPIOHO SPARE2 23
SPARE3 23
VCC_3VaXDs b2 2 5 QT
R250, 3601 <o
=} 1=
§ 52
LED 8 Q
> NCY [Hae—x VCGC_1VBXDS
23 GPIOL3 % NC8 ——X
23 GPIOL2 101278
3 GPIOL1 iy 101278 1021 5 -2 Res1 2 % XDS100_TMS 217 VCC_3va
VCC_3VaXDs Al Ha | 012 10212 A3
25 | GPIOLO K |%12 10 |021'f73 2 R252 2 XDS100_TRSTn 7
H: — - B1 1253, 22 —
23 FTDI_TMS 1012711 102178 A7 Hocy - XDS100_TDI 217 D18 D19
He 102179 [ag Rote 2 T DIS 21
VCCIO1 1021_10 5 XDS100_TDO 21,7
He 1021711
23 FTDI_TDO p))—————— 1012_12
c136 - vecioa S8
o 28 GPLD_TDI J}lg oI XC2C32A CP56 NG |7
- 23 CPLD_TMS Kio | TMS A6
— 23 CPLD_TCK TCK TDO > CPLD_TDO 23
=<8 | o2 1021_12 -8
NG o © A9
e e S NC7 X
sauaa O o g 0 ©
£355 £ & &% EE
wlofo| «f of wfo| wlololo Sl
XC2C32A_CPGSEE (2|2 2 3 2| TR ZREE 2=
= L R0\~ 2 Myxpsioo_ToK 217
P9
L P26l \ ~ 380 %,yps JTAG RESETn 19,25.28,7
23 FTDI_TDI gg: ? P10
23 FTDI_TCK T
SHDNn 9
EMU1
R262 22 { XDS100_RTCK 217
vccf1(\f/axos
R263
C137
0.1uF 22
= VCC_3v3
This is JTAG
PD pover. We  |R264 VCC_3VaXDs VCC_3V3XDS
pull PD to
vee_3v3
uso IR265
1K PWGOOD 4 [~ vile
\”—2 GND  SHDNn [——SHOND 20K
’ N - 2
lR266
LMV3411DCKR o67
ci38
120K 0.1uF
120K
Figure 29. XDS100V2 CPLD Schematic
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www.ti.com
VCC_3Vva
R268 ETH_RESETn 19,24,28,7
10k >y ETH]
s3
== R271 22 l WARM_RSTn 19,24,287
WARM_RESET Button
C141
1uF
VCC_av3 vee_ava
If VCC_3.3V below 3.0V --> RESET
This ls.the rera | Rers
RESET pin rather
cra
than TRST 10K Q10K Q10K I 0.1uF
us2
21 ARM_JTAG_RESETn 1 8 :
o t T veol
22 RTP_JTAG_RESETn 6 13a oy 2
- - 4 2
I GND 3y
SN74LVC3G07
19,24,28,7 XDS_JTAG_RESETn
vee_avs
If VCC_3.3V below 3.0V --> RESET vee_avs
VCC_3v3 c143
R276
m% ) Towr b
2 SENSE1 VDD 5 —
4 Eear 1 0 POR_RESETn 287
R2s3 J% o1 RESET Re79 -
10k c1a4 3w anp |2
If VCC_1.5V below 1.35V --> RESET No-POP TPS3808G0IDBVR =
vee_avs
= = VCC_ava
vee_tv2
R285 U3 Resa
> fsenser  vop 10k
22k Tase et RESET
VveC_3va C14¢ — 2
MR GND |
NO-ROP =
287 TPS3808G09DBVR
- 10k L 1 SENSE THRESHOLD FOR
R2gs = =
—
POR_RESET Button 22
Cc147

TPS3808G09 IS 0.840 VOLTS
1uF

1
i

Figure 30. RESET Schematic
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13 TEXAS
INSTRUMENTS

www.ti.com Design Files
VCC_1v2
V_C‘VCJ!VQ uss —‘7
out 1
Net §4X Lms L cwsori
clag + NR/FB 1uF e o
‘10uF oo 14 o
VCC_5V
- X
I & = L
TPS73701DRB
Vout = (1+R1/R2)*1.204
NoP For Vout=1.2V, R291 shorted, and R293 Open K
For Vout=1.5, R291=23.2Kohms, and R293=95.3Kohms R294
N N R281: ERJ-2RKF2322X w2
VCC_1v2 4| ose
1
FJV3109R
VCC_12v U36 Ve ava VCC_sV
E IN TAB_OUT 4
C152 +
IOuFI % REG1117 -
2 = 1.5K
= Q 3 o0 R296
- - Default is 3.3V
VCC_ADC
—‘7 3va 5V
SV er 3w 7| ose ¥| oss
c155 + R299 c154 +|
10uF 10uF —~ C156
2.2uF
I 113, 1% I . =L
= R1x -4 = : )
J8
1
use jumper to select 3V ORI WPER ror 5v
R300 R301
294,1% 340, 1%
rox ox V Reference is 1.25
Vout = 1.25%(1+R2x/R1x)
Figure 31. Power Supply Schematic
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www.ti.com

vee_t

2v

EXP_12V

+5V VOLTAGE REGULATOR

12V Input BLMA1P750SPT
P1
"1 pos Fl
8] 1 2
E o2 ] 2A_QuickBlow c1s7
o \
D13 R302 Connect at pin 10
SMCJ18A 220F 50V
10K
C1%8 Rs 00k, 1%
= = 5V @ 3Amp Max
R304 AGND 1
- 3.35qin AGND,  —
v 12v min thermal pad 0.01uF
c1s0 NOP
7| 1uF us? c160 R305 7.5K, 1% G161 4700pF
Y| oss 1| |
5 10 i 1
~ RT AGND P
- 5 swe cowp g 100F Ra0e o1
X—75] ENA VSENSE [
s VBIAS RGD 15
oot 4{(”52 Lo ™12 VeC sV
2
1 v n 0.1uF e
BLVA1P750SPT VN g PHs T 0t
c163 3 4 c1es BLM41P750SPT 166
22uF 25V ¥——wwo 4 ciea +
11 5 13
cie7 PGND1_& LG [— X R307 2200F 0.10F 220F 25V
N D14 A&
= TessaasoPwp K, 1%
MURS120T3
v_c‘p,sv e vee_3v3
= our T
7 2
X——Nnc3 Ne1 ==X 170 G168+
6 e L3 10uF
cies_ + R308 ® o X Nez NRIFB uF
10uF 5] ey . Em
- fionF
2 = =
g
) TPS73733QDRBRA1 )
59 10
[l | [
3 7 Ecu 2 nERROR
11 SPITENA_NHET123 5 SPI1_CLK 4 19,24.25,7 WARM_R > EXP_EMIE nCS4
1 SPICS1_NHET117 3 SPI1_CSon 1" 223 EXP_EMIF_A21 5 EXP_EMIF_A20
4 SPI1CS3_NHET121 g SPICS2_NHET119 18 223 EXP_EMIF_A19 = EXP_EMIF_A18
4 SPIISIMO T SPI1SOMI 2233 EXP_EMIF A17 EXP_EMIF_A16
5 223 EXP_EMIF_ATS EXP_EMIF_Ald 22
" SPISENA 5 SPISCLK 18 223 EXPEMIF_A13 RTPDATAG 223
4 SPISCS1n 5 SPISCSOn 4 13223 EXP_EMIF_A11 EXP_EMIF_A10 13223
24 SPISCS3n SPISCS2n 224 13,223 EXP_EMIF A9 EXP_EMIF_A8 18223
18 SPISSINMOO SPISSOMIO 18 13,223 EXP_EMIF_A7 EXP_EMIF_AG 13223
4 SPISSIMO1 SPISSOMIT 4 13213 EXPLEMIF A5 EXP_EMIF A4 18213
4 SPISSIMO2 SPISSOMI2 4 13,213 EXP_EMIF_A3 EXP_EMIF_A2 13213
4 SPISSIMO3 SPISSOMI3 4 133 EXPLEMIF AT EXP_EMIF_A0 133
2 ADIINT ADIINO 2 183 EXP_EMIF_nWE EXP_EMIF_nCS3 223
2 ADIING ADIIN2 2 215 EXP EMIF nOE EXP_EMIF_nCS2 3
2 ADIINS AD1ING 2 Taa EXP_EMIF BAT EXP_EMIF_nDQM1 18215
2 ADIIN7 AD1ING 2 13215 EXP_EMIF_BAO EXP_EMIF_nDQMo 13215
2 AD2INY i AD2INO 2 18215 ETMDATA17 1 ETMDATA16
2 AD2IN3 2 AD2IN2 2 13215 ETMDATA1S : ETMDATA18
2 AD2INS = AD2INa 2 18215 ETMDATA21 - ETMDATA20
2 AD2IN7 = AD2ING 2 13215 ETMDATA23 ETMDATAZ2
2 13215 EXP_EMIF_D9 EXP_EMIF_D8
142 ADIING . ADIING 142 13,215 EXP_EMIF D11 EXP_EMIF D10
2 ADIINT1 2 ADIINTO 2 13215 EXP_EMIF D13 EXP_EMIF D12
2 ADIIN1S 2 ADIINT2 2 13,215 EXPEMIF D15 EXP_EMIF D14
2 ADIIN1S z ADIIN1A 2
2 POR_RESETh 257 14,4 SPI2SOMI EXP_EMIF_nWAIT 3
2 ADREFHI . REFLO 2 144 SPI2SIMO SPIZENA 144
18 ADIEVT s SPISCS0_AD2EVT_GIOB2 204 144 SPI2CS0 SPI2CLK 14,4
=
EXP_P1 EXP_P2

Figure 33. EXP P1 and EXP P2 Schematic
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13 TEXAS

INSTRUMENTS
www.ti.com Design Files
EXP_12V
J11
—
2
4
6 LIN_RX g LIN_TX 6
20,6 CAN1_RX o CAN1_TX 20,6
20,6 CAN2_RX 7 12 CAN2_TX 20,6
6 CAN3_RX L 17 CAN3_TX 6
6 FLEXRAY_RX1 1 16 FLEXRAY_RX2 6
6 FLEXRAY_TX1 1 18 FLEXRAY_TX2 6
6 FLEXRAY_TXEN1 19 20 FLEXRAY_TXEN2
15 GIOA1 27 55 GIOA0 15
9 GIOA3 23 54 GIOA2 15
9 GIOAS 55 26 GIOA4 9
14,9 GIOA7 57 58 GIOA6
1 GIOB1 29 30 GIOBO 1
15 GIOB3 37 32 GloB2 9
9 GIOB5 33 34 GlOB4 9
9 GIOB7 35 36 GIOB6 9
15 NHET101 3 % NHET100 148
15 NHET103 7 2 NHET102 8
14,8 NHET105 7 44 NHET104
15 NHET107 vl 6 NHET106_SCIRX
15 NHET109 7 48 NHET108 11
15 NHET111 29 50 NHET110 1
8 NHET113_SCITX 59 5o NHET112 18
8 NHET115_SPI1CS4 53 54 NHET114 1
14,8 NHET117 55 56 NHET116 8
8 NHET119 57 58 NHET118 14,8
8 NHET121 59 60 NHET120 8
8 NHET123 61 62 NHET122 15
14,8 NHET125 63 64 NHET124 18
14,8 NHET127 65 66 NHET126 18
14,8 NHET129 67 68 NHET128 18
14,8 NHET131 NHET130 1
39 ;g RSTn 7
4 SPI3CS3_I2CSCL_NHET129 - 74 SPI3CS2_I2CSDA_NHET127
4 SPI3SIMO 7 76 SPI3SOMI 4
18 SPI3CS1_NHET125 7 78 SPI3CS0_AD2EVT_GIOB2
4 SPIBENA_NHET131 79 80 SPI3CLK 4
—
1 EXP P3 |

Figure 34. EXP P3 Schematic
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INSTRUMENTS

Design Files

4.2 Bill of Materials (BOM)
To download the bill of materials (BOM), see the design files at TIDM-ETHERNET-BOOTLOADER.

www.ti.com

Table 2. Bill of Materials (BOM)

Item

Qty

Reference

Value

Part Description

Manufacturer

Manufacturer Part Number

Alternate
Part

PCB Footprint

28

C1,C2,C3,C4,C5,C
6,C7,C8,C9,C10,C
11,C12,C13,C14,C
15,C16,C17,C19,C
21,C22,C23,C24,C
25,C26,C102,C103
,C104,C105

NO-POP

CAP ceramic .1 pF 10 V X5R 0402

YAGEO (VA)

CCO0402KRX5R6BB104

c0402

93

C18,C20,C30,C31,
C32,C33,C35,C36,
C37,C38,C39,C40,
C42,C43,C44,C46,
C48,C49,C50,C51,
C52,C53,C54,C55,
C56,C59,C60,C61,
C62,C63,C64,C65,
C67,C69,C70,C76,
C77,C78,C79,C80,
C81,C82,C84,C86,
C88,C89,C90,C91,
C92,C93,C94,C95,
C96,C97,C98,C99,
C100,C101,C108,C
109,C110,C112,C1
13,C115,C116,C11
8,C120,C122,C123
,C124,C125,C128,
C129,C130,C131,C
132,C133,C136,C1
37,C138,C139,C14
0,C142,C143,C145
,C149,C153,C162,
C164,C173,C174,C
175,C177

0.1 uF

CAP CER .10 pF 16 V X5R 0402

Taiyo Yuden (VA)

EMK105BJ104KV-F

c0402

C27,C28

10 pF

CAP CERM 10PF 50 V C0G 0402

Taiyo Yuden (VA)

UMK105CG100DV-F

c0402

C29

22 pF

CAP CER 22PF 25 V NP0 0603

AVX Corporation (VA)

06033A220JAT2A

c0603

C34,C45,C58,C68,
C119

22 uF

CAP TANTALUM 22 pF 6.3 V 10% SMD

AVX Corporation

TAJB226K006RNJ

¢1210_pol

C41,C47,C66

22 uF

CAP CER 22 pF 6.3 V X5R 0805

Taiyo Yuden (VA)

JMK212BJ226MG-T

c0805

o

C57,C106,C121,C1
58,C172,C176

0.01 pF

CAP 10000PF 16 V ceramic 0402 SMD

Panasonic - ECG (VA)

ECJ-0EB1C103K

c0402

C75,C83,C107

10 uF

CAP CER 10 pF 6.3 V X5R 0603

Taiyo Yuden (VA)

JMK107BJ106MA-T

c0603

C85,C87

100 pF

CAP .10 pF 16 V ceramic X7R 0603

YAGEO (VA)

CCO0603KRX7R7BB104

c0603

10

C111,C114

4.7 nF

VJ0402Y472KXICWI1BC

c0402

11

NIN|N| W

GRM155R60J475ME87D

c0402

C126,C127 4.7 uF CAP CER 4.7 pyF 6.3 V X5R 0402 Murata Electronics (VA)
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Table 2. Bill of Materials (BOM) (continued)

Item Qty Reference Value Part Description Manufacturer Manufacturer Part Number A|t§2:tale PCB Footprint
12 2 C134,C135 27 pF CAP 27PF 50 V ceramic 0402 SMD Panasonic - ECG (VA) ECJ-0EC1H270J c0402

13 3 C141,C147,C159 1pF CAP ceramic 1 pF 10 V X5R 0402 Panasonic - ECG (VA) ECJ-0EB1A105M c0402

14 2 C144,C146 NO-POP c0402

15 7 C148,C150,C152,C 10 pF CAP TANT 10 pF 20 V 20% SMD KEMET (VA) T491A106MO20AT ¢1206_pol

154,C155,C168,C1
69

16 2 C151,C170 1pF CAP CERM 1.0 pF 6.3 V X5R 0603 Taiyo Yuden (VA) JMK107BJ105KK-T c0603

17 1 C156 2.2 uF CAP CER 2.2 pF 6.3 V X5R 0402 Taiyo Yuden (VA) JMK105BJ225MV-F c0402

18 1 C157 22 pyF, 50V Capacitor TANT 22 pF 25 V 20% SMD KEMET T491D226MO25AT c7343_pol
19 1 C160 10 pF CAP CER 10PF 50 V C0G 0603 TDK Corporation (VA) C1608C0G1H100D c0603

20 1 Cl61 4700 pF CAP 4700PF 50 V ceramic X7R 0603 YAGEO (VA) CCO603KRX7R9BB472 c0603

21 2 C163,C166 22 uF, 25V Capacitor TANT 22 pF 25 V 20% SMD KEMET T491D226M025AT c7343_pol
22 1 C165 220 WF Capacitor TANT 220 uF 10 V 10% SMD KEMET T491X227K010AT ¢7343_pol
23 1 C167 0.1 pF CAP .10 pF 50 V ceramic X7R 0805 YAGEO (VA) CCO0805KRX7R9BB104 c0805

24 1 C171 10 nF CAP CER 10000PF 16 V X7R 0402 TDK Corporation C1005X7R1C103M c0402

25 1 DS1 JTAG_DIS LED blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0603

26 1 DS2 1v2 LED blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0603

27 1 DS3 V5.0 LED Blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0603

28 2 DS4,DS5 3Vv3 LED blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0o603

29 1 D1 RED LED red TSS type SMD Panasonic - SSG (VA) LNJ212R8ARA d0603

30 1 D2 BLUE LED blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0603

31 1 D3 HET1_17 LED white high brighT USS 0603 Lite-On Inc LTW-C193TS5 d0603

32 1 D4 HET1_31 LED white high bright USS 0603 Lite-On Inc LTW-C193TS5 d0603

33 1 D5 HET1_00 LED white high bright USS 0603 Lite-On Inc LTW-C193TS5 d0603

34 1 D6 HET1_25 LED white high bright USS 0603 Lite-On Inc LTW-C193TS5 d0o603

35 1 D7 HET1_18 LED white high bright USS 0603 Lite-On Inc LTW-C193TS5 d0603

36 1 D8 HET1_29 LED white high bright USS 0603 Lite-On Inc LTW-C193TS5 d0603

37 1 D9 100Mb LED blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0603

38 2 D10,D11 LED LED blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0603

39 1 D12 LED LED blue high bright USS 0603 Lite-On Inc LTST-C193TBKT-5A d0603

40 1 D13 SMCJ18A Diode TVS 18 V 1500W UNI 5% SMD BOURNS INC (VA) SMCJ18A SMC-DO-214AB
41 1 D14 MURS120T3 Diode ultra fast 1A 200 V SMB ON Semiconductor (VA) MURS120T3G SMB

42 2 D18,D19 DIODE Diode SCHOTTKY 100 MA 30 V 1005 Comchip Technology (VA) | CDBF0130L d1005_pol

SCHOTTKY

43 1 El NFM21PC474R1C3D Filter LC high freq .47 uF 0805 Murata Electronics (VA) NFM21PC474R1C3D NFM21P
44 F1 2A_QuickBlow Fuse 2A 32 V FST 0603 leadfree Littelfuse INC (VA) 0467002.NR F0603
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Table 2. Bill of Materials (BOM) (continued)
Alternate
Item Qty Reference Value Part Description Manufacturer Manufacturer Part Number Part PCB Footprint
45 1 J1 Jo011D21B CONN PULSEJACK 1PORT 10/100B-TX Pulse Electronics J0011D21BNL rj45-pulse_JO
Corporation
46 2 J2,J3 CON3 Term block 3.5MM VERT 3POS PCB On Shore Technology Inc OSTTEO030161 11mmx7mm
47 1 J4 ARM20PIN_JTAG CONN header 20POS .100" SMD TIN Samtec INC TSM-110-01-T-DV 10x2
48 1 J6 NO-POP CONN RECEPT 38POS .025 VERT SMD | Tyco Electronics Amp 2-5767004-2 SMC_MICTOR38
49 1 J7 USBMINI_B CONN USB RCPT MINI B 5PS R/A SMD JAE Electronics DX2R0O05HN2E700 USB-MiniB
50 2 J8,J13 JUMPER Jumper plug 2POS single row Omron Electronics Inc-EMC | XG8S-0231 2_54MMTHROUG
DIV HHOLE
51 1 J9 EXP_P1 CONN RCPT 2MM 66POS DL VERT PCB | Samtec Inc (VA) MMS-133-01-T-DV MMS_2mmx33
52 1 J10 EXP_P2 CONN RCPT 2MM 66POS DL VERT PCB | Samtec Inc (VA) MMS-133-01-T-DV MMS_2mmx33
53 1 Ji1 EXP P3 CONN RCPT 2MM 80POS DL VERT PCB | Samtec Inc MMS-140-01-T-DV MMS_2mmx40
54 1 J12 NO-POP CONN RECEPT 38POS .025 VERT SMD Tyco Electronics Amp 2-5767004-2 SMC_MICTOR38
55 1 Ji5 MicroSD Slot CONN mini micro-SD 8PIN PCB gold Amphenol Commercial 101-00660-68-6 MicroSD
Products
56 1 J16 NO-POP CONN USB JACK TYPE B horizon R/A FCI 61729-1010BLF USB-B
57 1 J18 NO-POP CONN RCPT USB type A flag PCB FCI 73725-0110BLF USB-A
58 1 J19 ETM-MIPI CONN RCPT HI-SPD .5MM 60POS DL Samtec Inc QSH-030-01-L-D-A 30x2
59 2 LED1,LED2 RGB LED LED CHIP RGB 2.5X1.0X1.0MM SMD Lumex Opto/Components SML-LX0404SIUPGUSB RGB_LED
Inc
60 3 L1,L3,L4 Ferrite Ferrite 500MA 600 Q 0805 SMD Laird-Signal Integrity HZ0805E601R-10 L0805
Products (VA)
61 2 L2,L5 Ferrite Ferrite chip 220 Q 2000MA 0805 Murata Electronics (VA) BLM21PG221SN1D L0805
62 3 L6,L7,L10 BLM41P750SPT Ferrite 3A 114 Qs 1806 SMD Laird-Signal Integrity HI1806N910R-10 L1806
Products
63 1 L8 BLM41P750SPT Ferrite 3A 114 Qs 1806 SMD Laird-Signal Integrity HI1806N910R-10 L1806
Products
64 1 L9 10 pH INDUCTOR 10 pH 4.7A 20% SMD Taiyo Yuden (VA) NR10050T100M NR10050
65 1 P1 DC8 CONN power jack 2.1MM CUI Inc PJ-002A 100438
66 1 Q1 FJIV3109R TRANS NPN LP 100 MA 30 V SOT23 On Semiconductor (VA) BCB848ALT1G sot23-28x44
67 5 RN1,RN2,RN3,RN R_Pak8 RES array 22 Q 5% 8 RES SMD Panasonic - ECG (VA) EXB-2HV220JV EXB-2HVS
10,RN11
68 1 RN18 RPACK4-10K RES array 10K Q 5% 4 RES SMD Panasonic - ECG (VA) EXB-28V103JX EXB-28VS
69 RN19 RPACK4-1K RES array 1.0K Q 5% 4 RES SMD Panasonic - ECG (VA) EXB-28V102JX EXB-28VS
70 1 RN25 RPACK4-0 RES array 22 Q 5% 4 RES SMD Panasonic - ECG (VA) EXB-28V220JX EXB-28VS
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Table 2. Bill of Materials (BOM) (continued)

Item

Qty

Reference

Value

Part Description

Manufacturer

Alternate

Manufacturer Part Number Part

PCB Footprint

71

60

R1,R2,R3,R4,R5R
6,R7,R8,R9,R10,R
11,R12,R13,R14,R
15,R16,R17,R18,R
19,R20,R21,R22,R
24,R25,R26,R27,R
28,R29,R31,R87,R
88,R89,R90,R94,R
96,R98,R100,R102
,R104,R106,R108,
R121,R122,R123,R
124,R125,R129,R1
30,R133,R134,R13
7,R145,R158,R169
,R182,R183,R190,
R219,R246,R279

00

RES 0.0 Q 1/10W 0402 SMD

Panasonic - ECG

ERJ-2GEOROOX

r0402

72

R23,R30,R136

NP

RES 0.0 Q 1/10W 0402 SMD

Panasonic - ECG

ERJ-2GEOR0OOX

r0402

73

38

R32,R33,R34,R35,
R51,R52,R53,R55,
R56,R57,R58,R59,
R60,R71,R72,R81,
R82,R83,R84,R91,
R92,R126,R127,R1
28,R154,R156,R15
7,R168,R207,R273
,R274,R275,R310,
R382,R383,R384,R
385,R386

10K Q

RES 10K Q 1/10W 5% 0402 SMD

Panasonic - ECG (VA)

ERJ-2GEJ103X

r0402

74

52

R36,R37,R38,R39,
R40,R41,R42,R43,
R44,R45,R46,R47,
R48,R49,R50,R61,
R78,R79,R80,R93,
R97,R161,R162,R1
71,R173,R251,R25
2,R253,R254,R255
,R260,R262,R349,
R362,R363,R364,R
365,R366,R367,R3
68,R369,R370,R37
1,R372,R373,R374
,R375,R376,R377,
R378,R379,R380

220

RES 22 Q 1/10W 5% 0402 SMD

Panasonic - ECG (VA)

ERJ-2GEJ220X

r0402

75

R131,R237,R239,R
240,R241,R290,R3
08,R387

RES 1.0K Q 1/10W 5% 0402 SMD

Panasonic - ECG (VA)

ERJ-2GEJ102X

r0402

76

R132,R138

100 Q

RES 100 Q 1/10W 5% 0402 SMD

Panasonic - ECG (VA)

ERJ-2GEJ101X

r0402

7

13

R135,R194,R195,R
197,R200,R205,R2
06,R209,R242,R24
3,R244,R245,R247

2.2KQ

RES 2.20K Q 1/10W 1% 0402 SMD

Panasonic - ECG (VA)

ERJ-2RKF2201X

r0402
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Table 2. Bill of Materials (BOM) (continued)
Alternate
Item Qty Reference Value Part Description Manufacturer Manufacturer Part Number Part PCB Footprint
78 5 R140,R141,R142,R 0.02Q RESISTOR .020 Q 1W 1% 2512 Panasonic - ECG (VA) ERJ-M1IWSF20MU r2512
143,R144
79 6 R146,R147,R149,R 22K Q RES 680 Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2RKF2201X r0402
150,R152,R153
80 1 R148 Thermal Resistor Thermistor 100K Q NTC 0603 SMD Murata Electronics (VA) NCP18WF104J03RB r0603
81 4 R151,R159,R184,R 100K Q RES 100K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ104X r0402
312
82 1 R155 4.99k Q RES 4.99K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2RKF4991X r0402
83 2 R160,R187 20K Q RES 20K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ203X r0402
84 2 R163,R164 15K Q RES 15K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ153X r0402
85 3 R165,R178,R188 M Q RES 1.0M Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ105X r0402
86 1 R166 100K Q RES 100K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ104X r0402
87 2 R177,R189 1.5KQ RES 1.5K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ152X r0402
88 1 R193 NP RES 2.20K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2RKF2201X r0402
89 6 R196,R208,R248,R 360 Q RES 360 Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ361X r0402
249,R250,R261
90 1 R199 487K Q, 1% RES 4.87K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2RKF4871X r0402
91 R201,R202,R203,R 49.9 Q 1% RES 49.9 Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2RKF49R9X r0402
204
92 4 R210,R235,R256,R 0 RES 0.0 Q 1/10W 0402 SMD Panasonic - ECG (VA) ERJ-2GEOROOX r0402
311
93 1 R211 NO-POP RES 2.20K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2RKF2201X r0402
94 9 R212,R216,R220,R 10k Q RES 10K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ103X r0402
234,R268,R283,R2
84,R286,R287
95 4 R213,R214,R217,R 62 Q RES 62 Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ620X r0402
218
96 1 R215 NO-POP RES 10K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ103X r0402
97 10 R221,R222,R223,R 22Q RES 22 Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ220X r0402
224,R225,R226,R2
27,R263,R271,R28
8
98 7 R228,R229,R230,R NO-POP r0402
231,R232,R233,R2
92
99 1 R236 220Q RES 220 Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ221X r0402
100 1 R238 12K Q, 1% RES 12.0K Q 1/10W 1% 0603 SMD Panasonic - ECG (VA) ERJ-3EKF1202V r0603
101 1 R264 5.1K Q RES 5.1K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ512X r0402
102 3 R265,R266,R267 120K Q RES 120K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ124X r0402
103 1 R276 22KQ RES 2.2K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ222X r0402
104 1 R282 252K Q RES 25.5K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2RKF2552X r0402
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Table 2. Bill of Materials (BOM) (continued)

Item Qty Reference Value Part Description Manufacturer Manufacturer Part Number A|t§2:tale PCB Footprint
105 1 R285 2.2KQ RES 2.2K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ222X r0402
106 1 R291 0Q RES 0.0 Q 1/10W 0402 SMD Panasonic - ECG (VA) ERJ-2GEOR0OX r0402
107 1 R293 NO-POP RES 95.3K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) r0402
108 2 R295,R435 1K Q RES 1.0K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ102X r0402
109
110 1 R299 113 Q, 1% RES 113 Q 1/4W 1% 1206 SMD Panasonic - ECG (VA) ERJ-8ENF1130V r1206
111 1 R300 294 Q, 1% RES 294 Q 1/10W 1% 0603 SMD Panasonic - ECG (VA) ERJ-3EKF2940V r0603
112 1 R301 340 Q, 1% RES 340 Q 1/10W 1% 0603 SMD Panasonic - ECG (VA) ERJ-3EKF3400V r0603
113 1 R302 10K Q RES 5.6K Q 1/10W 5% 0603 SMD Panasonic - ECG (VA) ERJ-3GEYJ103V r0603
114 1 R303 5.90K Q, 1% RES 5.90K Q 1/10W 1% 0603 SMD Panasonic - ECG (VA) ERJ-3EKF5901V r0603
115 1 R304 NO-POP RES 10K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ103X r0402
116 1 R305 7.5K Q, 1% RES 7.50K Q 1/10W 1% 0603 SMD Panasonic - ECG (VA) ERJ-3EKF7501V r0603
117 1 R306 4.64K Q, 1% RES 4.64K Q 1/10W 1% 0603 SMD Panasonic - ECG (VA) ERJ-3EKF4641V r0603
118 1 R307 1K Q, 1% RES 1.00K Q 1/10W 1% 0603 SMD Panasonic - ECG (VA) ERJ-3EKF1001V r0603
119 1 S1 Push Button SKRKAHEO10 SW-SMT2
120 1 S2 DIP_SWITCH_4 Switch dip 4POS half pitch SMD C&K Components (VA) TDAO4HOSB1R DIP_SWITCH_4
121 1 S3 WARM_RESET Button SKRKAHEO010 SW-SMT2
122 1 S4 POR_RESET Button SKRKAHEO010 SW-SMT2
123 18 TP1,TP2,TP3,TP8, TestPointl tp1-6040
TP9,TP10,TP11,TP
12,TP14,TP15,TP1
6,TP17,TP18,TP19
,TP20,TP21,TP22,
TP23
124 4 TP4,TP5,TP6,TP7 TestPointl tp1-10080
125 1 T1 IRLML6302 MOSFET P-CH 20 V 780MA SOT-23 International Rectifier (VA) IRLML6302TRPBF SOT23
126 1 ul TMS570LS3x TMS570LS3x BGA337
127 1 u2 SN74LVC1G07DCK IC BUFF/DVR non-invert SC705 Texas Instruments (VA) SN74LVC1G07DCKR SC70-5
128 1 us 1S42S16400F-7BL IC SDRAM 64M-bit 143 MHZ 54 BGA ISSI 1S42S16400F-7BL 54FBGA
129 1 U9 TEMT6000 Ambient light sensor 1206 SMD EIISI)—iAY/Semiconductors TEMT6000X01 4mmL2mmwW
VA
130 1 u10 SN74CBT16214DGGR | IC 1-OF-3 FET MUX/DEMUX Texas Instruments (VA) SN74CBT16214DGGR TSSOP56
56-TSSOP
131 2 U12,U18 NO-POP IC PWR DIST switch ADJ SOT23-6 Texas Instruments TPS2553DBVT SOT-23-6
132 2 U13,U15 NO-POP IC SRL bus TXRX UNVRSL 16-VQFN Texas Instruments (VA) TUSB1105RGTR QFN-RGT
133 3 U19,U41,U42 SN74CBTLV3257RGYR | IC 4-bit 1-4 FET MUX/DEMUX 16VQFN Texas Instruments (VA) SN74CBTLV3257RGYR 16QFN
134 1 u20 DP83640 TXRX PHY IEEE 1PORT 1588 National Semiconductor DP83640TVV/NOPB 48LQFP
48-LQFP
135 2 u21,U22 SN65HVDAS541 IC TXRX CAN W/STANDBY 5 V 8SOIC Texas Instruments (VA) HVDA541QDRQ1 8SOIC
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Alternate
Item Qty Reference Value Part Description Manufacturer Manufacturer Part Number Part PCB Footprint
136 1 u24 SN74AHC1G14 IC SGL SCHMT-TRG INV GATE Texas Instruments (VA) SN74AHC1G14DCKR SC70-5
SC70-5
137 1 u25 TPS73433 IC LDO REG 3.3 V 250MA 6-SON Texas Instruments (VA) TPS73433DRVR TI_SON6-PWP
138 1 u26 TPD2EOO1 IC ESD-PROT array 2CH SOT-5 Texas Instruments (VA) TPD2EOO1DRLR SOT5
139 1 u27 FT2232HL IC USB UART/FIFO dual HS 64LQFP FTDI (VA) FT2232HL-REEL 64LQFP
140 1 u28 93LC56C-I/SN IC EEPROM 1K bit 2 MHZ 8SOIC Microchip Technology 93LC56C-I/SN 8S0IC
141 1 u29 XC2C32A_CPG56 IC CR-Il CPLD 32MCELL 56-CSBGA XILINX INC XC2C32A-6CPG56C CFG56
142 1 u30 LMV341IDCKR IC OPAMP GP R-R 7TMHZ SGL SOT23-6 Texas Instruments (VA) LMV341IDCKR DCK_SC70
143 1 u32 SN74LVC3G07 IC BUFF/DVR TRPL N-INV 8VSSOP Texas Instruments (VA) SN74LVC3G07DCUR VSSOP8
144 2 U33,U34 TPS3808G09DBVR IC volt supervisor 0.9 V SOT23-6 Texas Instruments (VA) TPS3808G09DBVR SOT-23-6
145 1 u3s TPS73701DRB IC REG LDO CAP free 8-SON Texas Instruments (VA) TPS73701DRBR DRB_SON8
146 1 u36 REG1117 IC low dropout ADJ REG SOT223-4 Texas Instruments REG1117 SOT-223
147 1 u37 TPS54350PWP IC sync buck PWM CONV 16-HTSSOP Texas Instruments TPS54350PWP PSOP16T
148 1 U39 TPS73733QDRBRQ1 IC LDO REG 1A 3.3V 8-SON Texas Instruments (VA) TPS73733QDRBRQ1 DRB_SONS8
149 3 U43,U44,U45 SN74CBTLV3257RGYR | IC 4-bit 1-4 FET MUX/DEMUX 16VQFN Texas Instruments (VA) SN74CBTLV3257RGYR VQFN16
150 1 U46 SN74LVC1G08 IC SNGL 2IN POS-AND gate SOT-5 Texas Instruments (VA) SN74LVC1G08DRLR SOT-553
151 1 u47 SN74CBTLV3245ARGY | IC OCTAL FET bus SW LV 20-VQFN Texas Instruments (VA) SN74CBTLV3245ARGYR RGY_QFN20
152 1 Y1 16 MHz Crystal 16.000 MHZ 18PF SMD TXC Corporation (VA) 7A-16.000MAAJ-T SMD2
153 1 Y2 ABM8G-12.000MHZ- Crystal 12.000 MHZ 10 PF SMD ABRACON Corporation ABM8G-12.000MHZ-B4Y-T ABM8G-SMT4
B4Y-T (VA)
154 1 Y3 ASEM1-25.000MHZ- OSC MEMS 25.000 MHZ 3.3 V SMD ABRACON Corporation ASEM1-25.000MHZ-LC-T ASEM-SMT4
LC-T
155 1 R313 NO-POP RES 2.2K Q 1/10W 1% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ222X r0402
156 2 R180,R181 NO-POP RES 15K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ153X r0402
157 1 J17 NO-POP CONN RCPT USB type A FLAG PCB FCI 73725-0110BLF USB-A
158 1 cl17 NO-POP CAP CER .10 pF 16 V X5R 0402 Taiyo Yuden (VA) EMK105BJ104KV-F c0402
159 1 R294 1K Q RES 1.0K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ102X r0402
160 1 R296 15K Q RES 1.5K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ152X r0402
161 1 R297 560 Q RES 560 Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ561X r0402
162 1 Q2 IRLML6346 MOSFET N-CH 30 V 3.4A SOT23 International Rectifier (VA) IRLML6346TRPBF SOT23
163 1 R139 1K Q RES 1.0K Q 1/10W 5% 0402 SMD Panasonic - ECG (VA) ERJ-2GEJ102X r0402
164 1 C178 1pF CAP ceramic 1 pF 10 V X5R 0402 Panasonic - ECG (VA) ECJ-0EB1A105M c0402
5 References

1. TMS570LS3137ZWT 16/32-Bit RISC Flash Microcontroller Data Sheet (SPNS160)

2. F021 Flash API User's Guide (SPNU501)
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Texas Instruments Incorporated ("TI") reference designs are solely intended to assist designers (“Buyers”) who are developing systems that
incorporate Tl semiconductor products (also referred to herein as “components”). Buyer understands and agrees that Buyer remains
responsible for using its independent analysis, evaluation and judgment in designing Buyer’s systems and products.

Tl reference designs have been created using standard laboratory conditions and engineering practices. Tl has not conducted any
testing other than that specifically described in the published documentation for a particular reference design. TI may make
corrections, enhancements, improvements and other changes to its reference designs.

Buyers are authorized to use Tl reference designs with the Tl component(s) identified in each particular reference design and to modify the
reference design in the development of their end products. HOWEVER, NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL
OR OTHERWISE TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY THIRD PARTY TECHNOLOGY
OR INTELLECTUAL PROPERTY RIGHT, IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right,
or other intellectual property right relating to any combination, machine, or process in which TI components or services are used.
Information published by TI regarding third-party products or services does not constitute a license to use such products or services, or a
warranty or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual
property of the third party, or a license from Tl under the patents or other intellectual property of TI.

TI REFERENCE DESIGNS ARE PROVIDED "AS IS". TI MAKES NO WARRANTIES OR REPRESENTATIONS WITH REGARD TO THE
REFERENCE DESIGNS OR USE OF THE REFERENCE DESIGNS, EXPRESS, IMPLIED OR STATUTORY, INCLUDING ACCURACY OR
COMPLETENESS. TI DISCLAIMS ANY WARRANTY OF TITLE AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS
FOR A PARTICULAR PURPOSE, QUIET ENJOYMENT, QUIET POSSESSION, AND NON-INFRINGEMENT OF ANY THIRD PARTY
INTELLECTUAL PROPERTY RIGHTS WITH REGARD TO TI REFERENCE DESIGNS OR USE THEREOF. TI SHALL NOT BE LIABLE
FOR AND SHALL NOT DEFEND OR INDEMNIFY BUYERS AGAINST ANY THIRD PARTY INFRINGEMENT CLAIM THAT RELATES TO
OR IS BASED ON A COMBINATION OF COMPONENTS PROVIDED IN A TI REFERENCE DESIGN. IN NO EVENT SHALL TI BE
LIABLE FOR ANY ACTUAL, SPECIAL, INCIDENTAL, CONSEQUENTIAL OR INDIRECT DAMAGES, HOWEVER CAUSED, ON ANY
THEORY OF LIABILITY AND WHETHER OR NOT TI HAS BEEN ADVISED OF THE POSSIBILITY OF SUCH DAMAGES, ARISING IN
ANY WAY OUT OF TI REFERENCE DESIGNS OR BUYER'S USE OF TI REFERENCE DESIGNS.

Tl reserves the right to make corrections, enhancements, improvements and other changes to its semiconductor products and services per
JESDA46, latest issue, and to discontinue any product or service per JESD48, latest issue. Buyers should obtain the latest relevant
information before placing orders and should verify that such information is current and complete. All semiconductor products are sold
subject to TI's terms and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its components to the specifications applicable at the time of sale, in accordance with the warranty in TI's terms
and conditions of sale of semiconductor products. Testing and other quality control techniques for TI components are used to the extent Tl
deems necessary to support this warranty. Except where mandated by applicable law, testing of all parameters of each component is not
necessarily performed.

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

Reproduction of significant portions of Tl information in Tl data books, data sheets or reference designs is permissible only if reproduction is
without alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for
such altered documentation. Information of third parties may be subject to additional restrictions.

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of TI components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards that
anticipate dangerous failures, monitor failures and their consequences, lessen the likelihood of dangerous failures and take appropriate
remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use of any TI components in
Buyer's safety-critical applications.

In some cases, TI components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No Tl components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed an agreement specifically governing such use.

Only those Tl components that Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components that
have not been so designated is solely at Buyer's risk, and Buyer is solely responsible for compliance with all legal and regulatory
requirements in connection with such use.

Tl has specifically designated certain components as meeting ISO/TS16949 requirements, mainly for automotive use. In any case of use of
non-designated products, Tl will not be responsible for any failure to meet ISO/TS16949.
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