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PMICI_I2C
PMIC1_SCL DMICL SCL [ > PMIC1_SCL
= PMCL SDA =
{_PMIC1_2C )’ PMIC1_SDA ] PMIC1_SDA
PMC1 PGOOD ™ pMICL_PGOOD
@ SYSTEM_PGOOD 0 PMIC1_PGOOD

[PMIC2_CLKIN

(_PMIC2_12C >

. VINB[3:0]

0 ___PMIC2 PGOOD

PMIC #2 - Master 12XX_2 and Slave 12XX_3

PMIC_RSTN
PMC2_ CLKIN

12XX_2_12XX_3 LP87524P
[PROCO54C_12XX_2_12XX_3_LP87524P.SchDoc

12XX 1 1V2 FILT

1oXX 4 1V2 FILT 15X 11V FILT

12XX_1_1V8 FILT

12XX_4_1V8 FILT

e
12XX 4 1V0 RF1 FILT
12XX 4 1V0 RF2 FILT

|

12XX 1 1V8 FILT
12XX_4_1V8 FILT

|

12XX_4_1V0_RF1 FILT
12XX_4_1IV0_RF2_FILT

a

{ > PMIC_NRST PMIC2_12XX_23 1V2

PMIC_BUCK EN

> PMIC2_CLKIN PMIC2_12XX_23_1V8
PMIC2_12XX_2_1V0

12XX 2 1V2 FILT
12XX_3_1V2 FILT

PROCOB4C_12XX_1_12XX_4_LC_Filtering.SchDoc
Z g §§§ i: ﬂg > PMIC1_12XX_14 1V2 12XX_1_1V2_FILT [x
PMICT XL V0 > PMIC1_12XX_14_1V8 12XX_4_1V2_FILT [t
PMIGL 12XX 410 > PMIC1_12XX_1_1V0
> PMIC1_12XX_4_1V0 12XX_1_1V8 FILT [
12XX_4_1V8 FILT [}
12XX_1_1VO_RF1 FILT [
12XX_1_1VO_RF2_FILT [t
12XX_4_1VO_RF1_FILT [}
12XX_4_1VO_RF2_FILT [t
LC Filtering, Ferrite Filtering 12XX_2 and 12XX_3
12XX_2_12XX 3 LC Filtering
PROC054C_12XX_2_12XX_3_LC_Filtering.SchDoc
m:g g;i g %g { > PMIC2_12XX_23 1V2 12XX_2_1V2_FILT [
BMICS 1oXX 2 TV0 > PMIC2_12XX_23_1V8 12XX_3_1V2_FILT [
BMICS XX 3 IV0 { > PMIC2_12XX_2_1V0

PMIC2_I12C

PMIC2_SCL
PMIC2_SDA

PMIC2 TMPSNS SCL
PMIC2 TMPSNS SDA

PMIC2 PGOOD

PMIC1 GPIO2

LP87524 P PMIC #1

Buck

{ > PMIC_BUCK_EN PMIC2_12XX_3_1V0

> PMIC2_TMPSNS_SCL
"1 PMIC2_TMPSNS_SDA

1 PMIC2_PGOOD

3.3V System LDO

SYSTEM_3V3_SUPPLY
IPROC054C_System_3V3_Supply.SchDoc

> TLV702_EN

> PMIC2_12XX_3_1V0

12XX 2 1V8 FILT

12XX 2 1V8 FILT [ — 50— T

12XX_3_1V8 FILT [

12XX_2_1V2_FILT
12XX_3_1V2 FILT

|

12XX_2_1V8 FILT
12XX_3_1V8 FILT

i

120 2 avo_RFL FILT [y— 20N E
12XX_2_1VO_RF2 FILT [t
120 3 1vo_RFL FILT [— 2 SEREL B
12XX_3_1VO_RF2 FILT [t

XWR1243 Cascade System Power Diagram

1.8V- System 1.8V Suppy

XWR 1243 P
XWR 1(Master )

Channel3

Buck

[

| LC Ferrite Filter

»l

LC Ferrite Filter

XVR 1243 P
XVR 4 (Slae )

Digital 1.8V Power

Digital 1.8V Power

Baseband 1.8V Power

Channell

Bench5V.
Suppy

Core/SRAM 1.2V Power

Baseband 1.8V Power

FF 11.0V Power

FF 21.0V Power

TPS73733 -Q1
LDO

Enabk

Input Output

N LC Ferrite Filter
L —. T
Host Controller ¢ [ T
10 /Pul Buck
i 1
Resistors [*  ENL Channelo 0 LC Ferrite Filter
[— 12C LC Ferrite Filter
Bk |
Channel2 1.0

I,

————————— LC Ferrite Filter Core/SRAM 1.2V Power

LC Ferrite Filter
LC Ferrite Filter

FF 11.0V Power

_R: 21.0V Power

*b{ Digital 3.3V Power

System 3.3V Suppy

XWR 1243 P
XVR 2(Slae )

Digital 3.3V Power

XWR 1243 P
XVR 3 (Slae )

[12XX_1_NRST_HOST

[12XX_2_NRST_HOST

[12XX_3_NRST_HOST

[12xX_4 NRST_HOST

12XX_1 Reset Generation

SYSTEM_3v3 SYSTEM_3v3
n
Note: Allowing either host or PMIC to ‘
TEIENRS TR RB6 LR87 R206
10.0k $10.0k 10.0k
UBA
SYSTEM PGOOD____ R189 ,,, 100 SYSTEM PGOODI GS 1
412X 1 NRST RS R208 0 12X 1 NRST
12XX 1 NRST HOST _R191 ,,, 100 12XX 1 NRST HOST GS 2
SN74LVC1G08QDBVRQ1 C205
SYSTEM_3v3 50V
0.1uF
GND
= 12XX_2 Reset Generation
GND
SYSTEM_3v3 SYSTEM_3v3
n
Note: Allowing either host or PMIC to
toggle NRST low. RE8 bReo R207
10.0k $10.0k 10.0k
UL1A
SYSTEM PGOOD____R212 ,,, 100 SYSTEM PGOOD2 GS 1
| )4 12xx 2 nRST RS ¢ o R209 0 102 NRST s
12XX 2 NRST HOST _R190 ,,, 100 12XX 2 NRST HOST GS 2 s v
SN74LVC1G08QDBVRQ1L 206
SYSTEM_3v3 50V
0.1uF
GND
= 12XX_3 Reset Generation
NI
SYSTEM_3v3 SYSTEM_3v3
n
Note: Allowing either host or PMIC to
toggle NRST low. ROO LRo1 R37
10.0k $10.0k 10.0k
U12A
SYSTEM_PGOOD R38 100 SYSTEM PGOOD3 GS 1
v | )4 12xx 3 NRSTRS ¢ o R21L 0 12003 NRST sy
12XX 3 NRST HOST _R53 100 _12XX 3 NRST HOST GS 2 v
SN74LVC1G08QDBVRQL co4
SYSTEM_3v3 50V
0.1uF
GND
= 12XX_4 Reset Generation
GND
SYSTEM_3v3 SYSTEM_3v3
n
Note: Allowing either host or PMIC to
toggle NRST low. R92 LRo3 R61
10.0k $10.0k 10.0k
SYSTEM PGOOD R62 100 SYSTEM PGOOD4 GS JIsA
4 _12XX 4 NRST RS R210 0 12XX 4 NRST [ IDX 4 NRST >
12 4 NRST HOST _RT7_,, 100 12X 4 NRST HOST GS 2 120CENRST
N74LVC1G0BQDBVRQL C149
SYSTEM_3v3 50V
0.1uF
GND

XWR1243 Cascade System Power Sequence Diagram

VANA

QSPINORFLASH
AWRL
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LC Ferrite Filter Digital 1.8V Power
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FF 21.0V Power

Buck LC Ferrite Filter
[ VINB[3:0] Channel3
Buck 12! al LC Ferrite Filter
N Channell Lov.
Host Ct;nlrﬁller le—| nINT
o Buck LC Ferrite Filter
Resistors [—*  EML 10
M Channelo LC Ferrite Filter
Buck 1.0
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————————— LC Ferrite Filter Core/SRAM 1.2V Power

LC Ferrite Filter
LC Ferrite Filter

FF 11.0V Power

FF 21.0V Power

System 3.3V Suppl/ }—{ Digital 3.3V Power }
— |

Digital 3.3V Power

‘System1.8V Suppy '7, ”"—l

LMK 00204 B
40 MHz Clock
Distribution

m
4
=

BUCK3
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BUCK2
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GPIO3
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T | | 0.32ms
| oo 1VO !
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! | 16 1v0 | 0zms
' - =
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LP87524P Quad-Channel Synchronous Buck PMIC - Master 12XX_1 and Slave 12XX_4

I*LP8752x input filterin
and decoupling capacitance

P8752x Output snubber RC
filter

SYSTEM_5V0 L9 SYSTEM_5V0 L10
BLM21PG300SH1D BLM21PG300SH1D c37 c3s
—1 PMIC1 VIN BO -1 PMIC1 VIN B1 PMIC1 SW_BO | PMIC1 SW B1 |
— T T — 1 1
100V 100V,
C39 DNP DNP Cc42 c43 ca4 ca7 C48 390pF  $R39 390pF  SR40
100V 16V 10V 100V 16V 10v 3.9 39
6800pF 0.1uF 10uF 6800pF 0.1uF 10uF
GND GND GND GND GND GND
c49 €50
PMIC1 SW B2 | PMIC1 SW B3 |
SYSTEM_5V0 L11 SYSTEM_5V0 L12 1 1
BLM21PG300SH1D 'l' BLM21PG300SH1D 100V 100V
— PMIC1 VIN B2 — PMIC1 VIN B3 390pF R41 390pF R42
e e e L T e o L N B
C51 DNP DNP C54 C55 C56 DNPC/ DNP C59 C60
100V 16V 10V 100V 16V 10V
6800pF 0.1uF 10uF 6800pF 0.1uF 10uF
P4 = = = = = =
DM MRSL O N N N N N N
TP5 GND GND GND GND GND GND
P6
EME Buck BN .
TP7 s ClassName: XWR1_POWER_RF
470nH
PMIC SCL oTP9 SYSTEM_5V0 ClassName: SYSTEM_5V_INPUT us ClassName: PMIC_OUTPUT PMCLSWB)  ~~~\__o o PMICI 12XX 1 10 Ra3
PMIC1_SDA TP10 1T 0
© R4 0 puact vaa prct vi 0 10_emct sw eo " o1 ==CE2 ouic 8 50
VIN_BO SW_B0 XWR1 1.0V RFI/RF2 - 3A Max v Tov
(PMICLPGOOD  EMCLPGO0D g R9G 0_PMIC1 PGOOD RS oTP1L PMICI VIN B1 YNGR
= ~ PMICI VIN B2 y 8 PMICI FB BO 22uF | 22uF
LP87524 VANA input RS VIN_B2 FB_BO
R73 0_PMIC1 GPIO3 capacitance C63 VINE3
16V =
0.1pF TP14O PMICL VANA 18 12 PMICL SW Bl GND
VES S L14 ClassName: XWR14_POWER_1V2
= 14 PMIC1 FB B1 470nH
orD FB B1 aemm
ClassName: PMIC_CONTROL PMIC1 SW_B1 N ® - PMIC1 12XX 14 1V2 R4g 0
= TIV0 PMIC1 12XX 1 VO PMIC NRST 20 | &s7 Sw_p2 |25 PMCL SW B2 [“XWR1/4 1.2V Core/SRAM - Co64 C65 PMIC1 FB B1
PMIC1 12X 14 1v2 PMIC1 CLKIN 3 10V 10V
14_1V2 LKIN 15A Max 220k | 220F
= ) PMIC1 12XX 4 1V0 PMIC1 INTN 10 T FB B2 kL PMIC1 FB B2 ul ul
Al PMIC1 12XX 14 1v8 SYSTEM_3v3 PMIC1 PGOOD RS 16 .
C: 14_1V8 - PGOOD
PMIC_BUCK EN 7 =
) PMIC1 GPIO2 15 e 23 PMIC1 SW B3 GND
CCEEED PMIC1 GPIO3 e Swes L15 ClassName: XWR4_POWER_RF
Open-drain Ra6 LRa7 EN3 £70mH - -
only 3.6V max ATk 37k FB_B3 [o-2lFMICLFB B3 n
tibl .
compane PMICL SW B2 vy PMICL 12X 4 1V0 R4S 0
PMIC1 SCL 5 11 = 1 )
SCL PGND_B01| LP87524 Buck-Converter Channels s
PMICL SDA 5] soA PGND_B23 |24 SWO - XWRx 1OV RF 'XWR4 1.0V RFL/RF2 - 3A Max T PMICL £ B2
SW1 - XWRxly 1.2V Core Digital 220k | 220¢
AGND 2 SW2 - XWRy 1.0V RF
AGND —4 SW3 - XWRXly 1.8V Analog/Digital
AGND 2L - L
GND
LP87524PRNFTQL L16 ClassName: XWR14_POWER_1V8
470nH
PMICL SW_B3 YL PMIC1_12XX 14 1V8 R52 0
& N
LP87524 default pull resistors ry -LC68 -T—CGQ PMICL FB B3
XWR1/4 1.8V Baseband and 10v 10V
RSTN - Pulled to 5.0V after SYSTEM_5V power on. Can be driven Digital 1/0 - 2.5A Max 220k | 220F
low by host. PMIC 3v3 u uf
CLKIN - Digital input, default pull-down. Can be driven by XWR Ro4 LRsa rao Lrss lrso R51 =
INTN - Open-drain, active-low interrupt output for host. De-asserted 100k $10.0k 100k $10.0k $10.0k 10.0k GND
by pull-up to 3.3V after SYSTEM_3V3 power on.
PMIC_NRST
PGOOD/GPI03 - Open-drain, active-high output. Shorted together PMIC1 CLKIN
in wired AND. Pulled to PMIC_3V3 after all LP87524 rails active PMCL INTN
and additional delay. PMIC1_PGOOD_RS
PMIC_BUCK_EN
BUCK_EN1 - Digital input, pull-ed up to 5.0V after power on to hd PMIC1 GPIO2
start LP87524 startup sequence. Can be driven low by host to start | PMIC1 GPIO3
shutdown sequence. I
GPIO2 - Digital ouput, default pull-down. Used by LP87524 to drive o8B R57 o8B
SYSTEM_3V3 LDO enable. 10.0k
R34
1.00
p PMIC1 3v3
R36
1.96k
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I*Lp8752x input filterin

and decoupling capacitance

fil

LP87524P Quad-Channel Synchronous Buck PMIC - Slave 12XX_2 and Slave 12XX_3

P8752x Output snubber RC
Iter

SYSTEM_5V0 L25 SYSTEM_5V0 L26
BLM21PG300SH1D BLM21PG300SH1D cos c96
—1 PMIC2 VIN BO -1 PMIC2 VIN B1 PMIC2 SW_BO | PMIC2 SW_B1 |
=} =t 1 1
)i T l _L )i T _L 100V 100V,
c97 DNPC " DNP C100 c101 C102 DNP' 1 DNP C105 C106 390pF  R63 300pF  SR64
100V 16V 10V 100V 16V 10V 39 3.9
6800pF 0.1pF 100F 6800pF 0.1pF 100F
GND GND GND GND GND GND
c107 c108
PMIC2 SW B2 | PMIC2 SW B3 |
SYSTEM_5V0 L27 SYSTEM_5V0 L28 1 1
BLM21PG300SH1D BLM21PG300SH1D 100V 100V,
— PMIC2 VIN B2 — PMIC2 VIN B3 390pF R65 390pF R66
T o Lo T ol i B
C109 DNP 10 DNP C112 C113 Cl114 DNP 15 DNP C117 C118
100V 16V 10v 100V 16V 10v
6800pF 0.1pF 100F 6800pF 0.1pF 100F
TP21 = = = = = =
EYeeTT o X N N N N N
szz GND N GND GND GND GND
[Come Buec e e g TP
L29 ClassName: XWR2_POWER_RF
470nH
PMIC2 TMPSNS SCL TP26 SYSTEM_5V0 ClassName: SYSTEM_5V_INPUT U4 ClassName: PMIC_OUTPUT PMIC2 SWB) N~ o PMC2 12XX 2 VO R67 0
O
PMIC2 TMPSNS SDA TP27 T
* euic iy 60 10 Pucrswe B C119==C120 Pwc? 8 a0
VIN_BO SW_B0 XWR2 1.0V RFL/RF2 - 3A Max
(PUiCZPGo0D |-z Peoon g ROT 0 pucz PGOOD RS TP28 PMIC2 VIN BL YR 10v 10v
= PMIC2 VIN B2 N 8 PMIC2 FB B0 22uFy | 220F
PMIC2 VIN B3 VIn_B2 FB_B0
R75 0 _PMIC2 GPIO3 VINBS
TP3lg  eMcs vaa 18 12 Pwice sw Bl GND
RS SV 130 ClassName: XWR23_POWER_1V2
= 14 PMIC2 FB B1 470nH
GND FB_B1 -
ClassName: PMIC_CONTROL PMIC2 SWBL N~ o PMC2 12X 23 1v2 R69 0
= Y PMIC2 12XX 2 V0 PMIC NRST 20 | &s7 Sw_p2 |25 PMIC2 SW B2 [XWR2/3 1.2V Core/SRAM - C122 C123 PMIC2 FB B1
PMIC2_12XX 23 1V2 PMIC2_CLKIN 3 10v 10v
3 1v2 LKIN 1.5AMax 22uFy | 22uF
< VO PMIC2_12XX 3 10 PMIC2 INTN 10 T FB B2 kL PMC2 FB B2 ul ul
S PMIC2_12XX 23 V8 SYSTEM_3v3 PMIC2 PGOOD RS 16 | pooop
PMIC_BUCK EN 7ol ent =
[ TP24 PMIC2 GPIO2 15 23 PMIC2 SW B3 GND
CCEEED O uco cros e Swes L31 ClassName: XWR3_POWER_RF
Spendrain R70 SR71 N 1 PMIC2 FB B3 4700H - -
only 3.6V max a7k 347K FB_B3
tibl :
compane PMIC2 SW B2~y PMIC2 12XX 3 1V0 R72 . 0
PMIC2 TMPSNS SCL 5 11 " 1 )
SCL PGND_B01| LP87524 Buck-Converter Channels s
PICZ TMPSNS SDA 5] soA PGND_B23 |—24—@ | SWO - XWRx 1OV RF 'XWR3 1.0V RFL/RF2 - 3A Max ONT B PMIC? £ B2
SWI1 - XWRxly 1.2V Core Digital 200 | 200F
AGND 2 SW2 - XWRy 1OV RF
AGND —4 SW3 - XWRXxly 1.8V Analog/Digital
e e L
GND
LPB7524PRNFTQL L32 ClassName: XWR23_POWER_1V8
470nH
PMIC2 SW B3 YL PMIC2_12XX 23 18 R76 0
ALP87524 default pull resistors ry -LC126 -T—C127 PMIC2 FB B3
XWR2/3 1.8V Baseband and 10v 10v
RSTN - Pulled to 5.0V after SYSTEM_5V power on. Can be driven Digital 1/0 - 2.5A Max e | 220r
Jow by host, PMIC2 3v3 ul u
CLKIN - Digital input, default pull-down. Can be driven by XWR RoS r7s lreo lr7a ==
INTN - Open-drain, active-low interrupt output for host. De-asserted 100k 7100k 7100k 310.0k GND
by pull-up to 3.3V after SYSTEM_3V3 power on.
PGOOD/GPI03 - Open-drain, active-high output. Shorted together PMIC2 CLKIN
in wired AND. Pulled to SYSTEM_3V3 after all LP87524 rails PMIC2 INTN
active and additional delay. PMIC2_PGOOD_RS
BUCK_ENL - Digital input, pull-ed up to 5.0V after power on to PMIC2 GPIO?
start LP87524 startup sequence. Can be driven low by host to start PMIC2 GPIO3
shutdown sequence.
GPIO2 - Digital ouput, default pull-down. R81
10,0k
GPI03 - Digitial output, default pull-down. After PMIC power on
sequence - used to create delayed NRESET with PGOOD.
R59
1.00
< PMIC2 3v3
R60
1.96k
Orderable: _NOT ORDERABLE Designed for:_Public Release [Mod. Date: 11/28/2018
TID #: /A Project Title: PROC054 ‘y TEXAS
umber: PROC054___[Rev: Sheet Title: 12XX 2 12XX_3 LP87524P INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or of this orany contained therein. Texas Instruments and/or its licensors do not SVN Rev: _Not in version control | Assembly Variant:_001 [Sheet: 5 of 10
warrant that this design will meet the specifications, will be suitable for your application of fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: 20271760 File: PROC054C 12XX_2 12XX 3 LP87524P.SchDokSize: C hitp:/fwwwti.com
licensors do not warrant that the design is production worthy. You shouild completely validate and test your design to confirm the system for your application gineer: 20271760 Contact:_http: /. © Texas Instruments 2018

2 3

4



http://www.ti.com/product/lp87524j-q1
http://www.ti.com/tool/lp87524q1evm
http://www.ti.com/lit/pdf/swra577

References

4-A+25-A+ Two 1.5-A BLP87524J-Q1 Buck Converters With Integrated Switches
LP87524-Q1 Quad Output, Single-Phase Buck Converter Evaluation Module
XWR1xxx Power Optimi Low Cost LC Filter Solution

XWR1243 Power Filtering and Decoupling - Master 12XX 1 and Slavel2XX 4

ALPS'/SZAF PMIC
XWR1 and XWR:

switcher LC ripple filtering and decoupling for
4

L1
NLCV32T-R10M-EFRD

L3
NLCV32T-R10M-EFRD

SET BT TV PMICL 12XX_14_1v2
VL0 PMICL 12XX_14_1V8 ClassName: 12XX_1_POWER_1v2 ClassName: 12XX_4_POWER_1V2
PMICL_12XX_L_1V0 PMICL 12XX 14 1V2 o 12XX 1 1V2 FILT PMICL 12XX 14 1V2 o 12XX 4 1V2 FILT
PUCL_ 12 L PMICL_12XX_4_IVO
PMCL 12X 4 T = J_ 100nH = 100nH
1.2V Digital Core/SRAM L 1.2V Digital Core/SRAM Lem L
C10 ==cu1 C161 ==c21 ==C29
XWRI1/XWR4 Tov Tov XWRL/XWR4 Tov Tov T 1ov
100F 20F | 10uF | 1oF 100F 2uF | 10uF | 1F
GND GND GND
R tr
ipocs Ve FLT o
NLCV32T-R10M-EFRD NLCV32T-R10M-EFRD
12XX 1 1V8 FILT ClassName: 12XX_1_POWER_1V8 ClassName: 12XX_4_POWER_1v8
_ 12XX 4 1V8 FILT PMIC1 12XX 14 1V8 A~ 12XX 1 18 FILT PMIC1 12XX 14 1V8 ~ 12XX 4 1V8 FILT
12XX 1 1V0 RFL FILT = _L 100nH = 100nH
T L IVO RE2 F:LT 1.8V Digitial 1/0 and Analog c14 1.8V Digitial I/0 and Analog C86
Baseband XWRLXWR4 Tov Baseband XWRLXWR4 Tov
e 108 1oF
GND GND
L4
NLCV32T-R10M-EFRD
— ClassName: 12XX_1_POWER_1V0_RF
PMIC1 12XX 1 10 ~ 12XX 1 1V0 RFL FILT
; Lo 1,11
1.0V Analog RF XWR1 co5 c22 ——c23 ——c28
10v v [ 1ov [ 1ev
10uF 2uF | 10uF | 1pF
GND
13
NLCV32T-R10M-EFRD
—_— ClassName: 12XX_1_POWER_1V0_RF
A 12XX 1 1V0 RF2 FILT
100nH l
ca7 C24 =—C32 ==C28
10v v [ 1ov [ 1ev
10uF 20F | 10uF | 1pF
ClassName: 12XX_4_POWER_RF
PMIC1 12XX_4_1V0 12XX 4 1V0_RF1 FILT
0V Analog RF XWR4
GND
ClassName: 12XX_4_POWER_RF
12XX 4 1V0 RF2 FILT
=C36
16V
10F
ClassName: SYSTEM_1v8
SYSTEM_1v8
&
PMICL 12XX 14 1V8 R35 12XX_1 1.8V supply also generates
SYSTEM_1v8
- LMK00804B clock distribution
- LMK00804B sync distribution
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4-A+25-A+ Two 1.5-A BLP87524J-Q1 Buck Converters With Integrated Switches
LP87524-Q1 Quad Output, Single-Phase Buck Converter Evaluation Module
XWR1xxx Power Optimi Low Cost LC Filter Solution

- PMIC2 12XX 23 1V2
e ot PMICZ_12XX_23 V8
ce 1z PMIC2 12XX 2 1V0
= PMIC2 12XX 3 1V0

XX 2 1V2 FILT

o2 v LT XX 3 1V2 FILT

12XX 3 1V2 FILT
Sl

12XX_2_1V0_RFL FILT
12XX_2_IVO_RF2_FILT

[
SIS

2XX 2 1VO RF1 FILT
12XX 2 1V0 RF2 FILT

M\

XX 3 1VO RF1 FILT

12XX_3_1V0_RF1 FILT XX 3 VO RE2 EILT

12XX_3_1V0_RF2_FILT

[
S

XWR1243 Power Filtering and Decoupling - Master 12XX 2 and Slave 12XX 3

PMIC2 12XX 23 1V2 °

1*LPg 7524 PMIC switcher LC ripple fitering and decoupling for
XWR2

L7
NLCV32T-R10M-EFRD

12XX 2 1V2 FILT

= J_ 100nH
"2V Digital Core/SRAM
c70 —cn
e 10v 10v
100F 22uF
GND GND
L18
NLCV32T-R10M-EFRD

PMIC2 12XX 23 1V8

12XX 2 1V8 FILT

~A
A l 100nH
L8V Digitial 1/0 and Analog c
Baseband XWR2 Tov

Q
2
[S]

PMIC2 12XX 2 1VO

ClassName: 12XX_2_POWER_1V2
PMIC2 12XX 23 1V2 o

1“Lp&7524 PMIC switcher LC ripple filtering and decoupling for
XWR3

L19
NLCV32T-R10M-EFRD

12XX 3 1V2 FILT

ClassName: 12XX_3_POWER_1V2

ClassName: 12XX_3_POWER_1V8

= 100nH
1.2V Digital Core/SRAM
c153 ——c1s4==C155
e 10v 1ov | 1ov
100F 220F | 10uF
GND
122
NLCV32T-R10M-EFRD
ClassName: 12XX_3 POWER_1V8
PMIC2_12XX 23 1V8 ~ 12XX 3 1V8 FILT
= 100nH
1.8V Digitial 1/0 and Analog cis7
Baseband XWR3 Tov
100F
GND

L20
NLCV32T-R10M-EFRD

12XX 2 1V0 RF1 FILT

LYY

ClassName: 12XX_2_POWER_1VO_RF

A].v(JV Analog RF XWR2

PMIC2_12XX 3 1VO

TETT
C82 C79 C80
1ov 1ov 1ov
10uF 22uF 10uF

GND

c83
16V
1uF

—

L21
NLCV32T-R10M-EFRD

12XX 2 1V0 RF2 FILT

LYY

ClassName: 12XX_2_POWER_1VO_RF

100nH l
ca4 C166 ==C201

1ov 1ov 1ov
10uF 22uF 10uF

L23
NLCV32T-R10M-EFRD

c8s
16V
1uF

—

12XX 3 1VO RF1 FILT

0V Analog RF XWR3

12XX 3 1VO RF2 FILT

ClassName: 12XX_3_POWER_RF

ClassName: 12XX_3_POWER_RF
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TLV70028EVM-463 Evaluation Module
TPS22965 Evaluation Module

[ TiviorEn -EMCLGPo?

SYSTEM_5VO0

f—

c202
16V
1uF

[}
2
[S]

System 3.3V Supply

S
REPLACE WITH higher current TPS73733-Q1 ‘

TPS73733-Q1 5.0V to 3.3V LDO - System 3.3V Power

SYSTEM_5V0 us

SYSTEM_3v3
PS73733QDRBRQL
IN out L ClassName: SYSTEM_3V3
PUICI GPIO2 5 5
& N6 C203
NR x§_7 1ev
F
GND
C9
16V s| e
0.1uF
GND GND

Orderable: NOT ORDERABLE Designed for: Public Release [Mod. Date: 11/28/2018
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Texas Instruments and/or its licensors do ot warrant the accuracy or of this or an contained therein. Texas Instruments and/or its licensors do not SVN Rev: _Notin version control | Assembly Variant: 001 [Sheet: 8_of 19
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 andor its Drawn By: 80271760 File: PROC054C_System 3V3 Supply.SchDoc | Size: C http://wswws ti.com
licensors do not warrant that the design is production worthy. You should completely validate and test your design to confirm the system functionality for your ap - a0271760 Contact:_http:/fwww.ti Texas Instuments 2018
1 3 4 6



http://www.ti.com/tool/tps22965evm-023
http://www.ti.com/tool/tlv70028evm-463

Host to RF Board Connectors

ClassName: 12XX_1_GENERAL ClassName: 12XX_2_GENERAL ClassName: 12XX_3_GENERAL ClassName: 12XX_4_GENERAL
12XX 1 GPIO 0 12XX 2 GPIO 0 ClassName: 12XX_SYNC 12XX 3 GPIO 2 12XX 4 GPIO 2
12XX 1 GPIO L 12XX 2 GPIO L EXT DIG SYNC 12XX 3 GPIO 1 12XX 4 GPIO L
12XX 1 GPIO 2 12XX 2 GPIO 2 12XX 3 GPIO 0 12XX 4 GPIO 0
ClassName: 12XX_CLOCK
12 PI_MISOL 2XX 2 SPI MISOL EXT 40MHZ CLK 1v8 12 PI CLKL 2XX 4 SPI_CLKL
12XX_1_SPI HOST INTRL 12XX 2 SPIHOST INTRL 12XX 3 SPI MOSIT 12XX 4 SPI MOSIL
ioxx L spicst 2XX 2 SPI CSL ioxX 3 sPICst x4 spicst
12XX 1 SPI MOSIT 2XX_2_SPI_MOSIT ClassName: PMIC_CONTROL 12XX 3 SPI HOST INTRL 2XX_4_SPI_HOST INTRL
_IZX PI_CLK1 2X SPI_CLK1 _IZX Pl ISO1 2X SP ISO1
PMIC_NRST
12XX_ 1 UART RX 12XX 2 UART RX PMICL SCL 12XX 3 UART TX 12XX_4_UART TX
T2XX L UART TX 12XX 2 UART TX PMICL SDA 12XX 3 UART RX 12XX 4 UART RX
12XX L MSS LOGGER 12XX 2 MSS LOGGER PMIC2_TMPSNS SDA 12XX 3 BSS [OGGER 12XX 4 BSS [OGGER
12XX 1 BSS LOGGER 12XX 2 BSS LOGGER PMIC2 TMPSNS SCL 12XX 3 MSS LOGGER 12XX 4 MSS LOGGER
ClassName: 12XX_1_SOP_RESET ClassName: 12XX2_SOP_RESET ClassName: 12XX_3_SOP_RESET ClassName: 12XX_4_SOP_RESET
2XX 1 SOP2 PMICCLKOUT 2XX 2 SOP2 PMICCLKOUT ClassName: 12XX_SAFETY 2XX 3 SOP2 PMICCLKOUT OP2_PMICCLKOUT
2XX_1_SOP1_SYNCOUT 2XX_2_SOPL SYNCOUT 2XX_3_SOP1_SYNCOUT OP1_ SYNCOUT
12XX 1 SOP0_TDO 12XX 2 50P0_TDO NERROR OUT 12XX 3 SOP0_TDO 0P0_TDO
12X L NRS 2XX 2 NRST TMPSNS ALERT 12X 3 NRS RST
—ix ARM _RST 2% ARM_RST —ix ARM _RST ARM_RST
ClassName: 12XX_1_JTAG ClassName: 12XX_2_JTAG ClassName: 12XX_3_JTAG ClassName: 12XX_4_JTAG
12XX 1 TCK 12XX 2 TCK 12XX 3 DI 12XX 4 DI
12X LTMS 12XX 2 TMS 12XX 3 TDO 12XX 4 TD0
12XX 1 TDO 12XX 2 TDO 12XX 3 TMS 12XX 4 TMS
12X 11Dl 12XX 2 701 12XX 3 TCK 12XX 4 TCK
Host Board Connector 1 Host Board Connector 2
4 5
P32, CONN_MONITOR 1 a el 6l 12XX 1 GPIO 0 S RERGHOH P33, CONN_MONITOR 2 . ClassName: 12XX_4_CSI_LVDS
ﬁuxx 1 MCU CLKOUT CONN e ol 62 12XX 1 GPIO 1 12x¢ 4 DI © e o 12XX 4 CSI2 TXO N
. 12XX_1 MCU_CLKOUT XX 1 GPIO_1 4 TDI 12XX 4 CSI2 TXO N
ClassName: 12XX_1_CSI_LVDS g e ol 62 L1 GPIO 2 e B 120C4T00 e o 12XX 4 CSI2TX0 P st CSE S
[12XxX1 LVDS VALID P o o { EXT_DIG_SYNC (4_TMS 0 o
= G ot 12XX 1 LVDS VALID N o ol S 1oXX 4 TCK e o 12XX 4 CSI2 TXL N o I Ty
e o s §§ gg -ilosso'r1 INTRL — I 12XX_4_SOP0_TDO e o 1204 TP I X Gl RTX N
T s ey 12XX 1 LVDS FRCLK P 5 68 2XX 1 SPICSL oI epog 12XX 4 SOP1_SYNCOUT )
B e e 12XX 1 LVDS FRCLK N 9 69 2XX_1_SPI MOSIL s 12XX 4 SOP2_PMICCLKOUT o 60 XWR CONN TP3 o TP8
10 | o a 0 2% SPI_CLKL 3 RENSIICIK 10 o a 0. ClassName: 12XX_4_CSI_LVDS
> o 12XX_4 WARM_RST o o 12XX 4 CSI2 CLK N
E 12XX_4 WARM_RST ? 2 12XX 4 CSI2 CLK N
12XX_1 CSI2 TX3 P i;;; i gz:; 1;2 : ® O gm:gi gg; 1 PMIC1_SCL 12XX_4 NRST 12XX 4 NRST 9 © 12XX 4 CSI2 CLK P 12XX_4 CSI2 CLK P
12XX_1 CSI2 TX3 N o © PMIC1_SDA 9 ©
e o EXT_40MHZ CLK 1V8 ; 12XX 4 GPIO 2 e o
NERROR OUT 1 EXTAOVHZ CLE e 1206 a o002 12XX 4 GPIO L 12XX 4 CSI2 TX2 N
® & 12XX 4 GPIO_1 o O 12XX 4 CSI2 TX2 N
T T 12XX 1 CSI2 TX2 P e o T 12XX 4 GPIO 0 e o 12XX 4 CSI2 TX2 P ]
1oXX 1 CSIZ TX2 N e o 12XX 1 UART RX S UARTRK e o
[1zecicse me N e o 12XX L UART TX 120 L AR R ‘ — 12XX 4 BSS LOGGER e o
Faszac 1500 Cois ik Bre e 15T BSs ToGGER LSS [OGGER [Fizecins1ocem TR B e e ot et BRI TGN |
- LOR K] 1 1 — L [ 120C4 UART RX 1 1 LS LSE T ]
TP12 XWR CONN TP1 82 2XX_1 SOP2 PMICCLKOUT (4 UART | 2 82
. o0— ® o * o
ClassName: 12XX_1_CSI_LVDS 23 P 83 gx SOP1_SYNCOUT T2XX 4 SPI CLKL 12XX 4 SPI CLK1 3 o o 83 12XX 4 LVDS FRCLK N T2XX 4 VDS FROLK N ‘
e & X SOP0_TDO 12XX_4_SPI_MOSI1 e & 12XX_4_LVDS_FRCLK P
12XX 1 CSI2_ TX1 P 2XX_1_NRS 12XX_4_SP1LMOSIL 12XX 4 _SPI_CS1 12XX 4 LVDS FROLK P ‘
12XX_1 CSI2_ TX1 P ToXX 1 CSI2 TXI N o © X WARM RST 12XX_1 _NRST 12XX_4 SPI_CS1 o ©
P08 DAN * 1OCL AR RST 12XX 4 SPI_HOST_INTRL e 12XX 4 LVDS VALID N
12XX 1 CSI2 TX0 P s 12XX 1 TCK XX SAIHOSTANTRL 12XX 4 SPI MISOL e e 12XX 4 LVDS VALID P 1A VDSIVAIDING|
[12xX 1 CSi2 TX0_P I C TN e o ToCiTS @ [12xx"4_spi_miso1 e o 12XX_4_LVDS VALID P_]
I YN TP AT DU . o 12XX_L TDO 12XX 1. TMS (T Rx e Tl : o ClassName: 12XX_3_CSI_LVDS
ClassName: 12XX_2_CSI_LVDS 1 e o 12XX 1 TDI T S 12XX 3 TDO 1 e o
e o e 12XX 3 TMS 2 e e 12XX 3 CSI2 TXO N
12XX 3_TMS 12XX_3_CSI2_TXO_N
wgg mﬂg z 3 gii ; gg: L’"OSSO.I_I TRT 12XX_2_SPLMISOL ] 2 12XX_3_TCK 12xX 3 TCK 33 12XX 3 CSi2 TX0 P X 3 CoR TX0 P
32 % 12XX 2 SPLHOSTINTRL | ARM_RST 3; - 12XX 3 CSI2 TXL N
Lo o2 12%x 2 SPL CSL T2XX_3 WARM_RST — Lo o2 e iP XX 3 CS2 XN
12XX 2 LVDS FRCLK P ® ¢ 12XX 2 _SP| MOSIT 12XX 2 SPI CS1 12XX_3 NRST OP0 TDO. @ 12XX_3 CSI2 TX1 P
E}gx § txgg Eggt; : & 12XX 2 LVDS FRCLK N : : 12XX 2 SPI_CLK1 i§§; g 2:: z?il E)l SYNCOUT : :
e o OP2_PMICCLKOUT e o XWR CONN TP4 o TP13
12XX 2 CSI2 TX3 P s SRR 1 UART R 12XX 3 BSS LOGGER e e 12XX 3 CSI2 CLK N Classhame: 1203 CSLIVDS
‘ 12XX 2 CSI2 TX3 P ® & X_2 UART_TX ‘ BSS LOGGER o O 12XX 3 CSI2 CLK N
12XX 2 CSIZ XA N e o 12XX 2 MSS LOGGER 12XX 3 MSS_LOGGER e o 12XX 3 CSI2 CLK P
‘ 12XX 2 CSI2 TX3 N ToXX 2 BSS LOGGER MSS_LOGGER ‘ MSS_LOGGER ToXX 3 UART TX 12XX 3 CSI2 CLK P
u 19 ST XX 2 BSS LOGGER ‘ — " 12XX 3 UART RX b4 12XX 3 CSI2 TX2 N T
e 12XX 2 CSI2 TX2 P 5 | e el 105 12XX 2 GPIO 0 — L3 OART ! e o 12XX 3 CSI2 TX2 P - ESQ?EH
iy e pe 12XX 2 CSI2 TX2 N 46 106 12XX 2 GPIO L (2_CPI0 T PMIC BUCKEN R145 0_PMIC BUCKEN CONN 6 I L
‘202 X2 47 107 12XX 2 GPIO 2 o S PMIC NRST ___R146 0_PMIC_NRST CONN 4 101
48 108 a PMIC2 TMPSNS SDA 8 108 12XX 3 CSI2 TX3 N
o o PMC2 TMPSNS_SDA ° o XX 3 CS2 TN
XX 2 CSI2_CLK P LRz La Ok 2 Lo o0 O N T T2XX 2 NRST PMIC2 TMPSNS SCL "} PMIC2 TMPSNS_SCL L 1o o % e e 12XX_3_CSI2_TX3 P
12XX_2 CSI2 CLK N 51 o © 12XX_2_WARM_RST 2x Pl CLKL o ©
e o e ) e o
TP155 XWR CONN TP2 2 e o 12XX_2_SOP2_PMICCLKOUT I 12XX 3 SPI_MOSIL e o 12XX 3 LVDS FRCLK N
ClassName: 12XX_2_CSI_LVDS © 53 | e o 1oXX_2_SOPL_SYNCOUT AL V) Pl CSL . o 12XX_3 LVDS FRCLK P e N‘ J
}
P T Er T 12XX 2 CSI2 TXL P =re ® 122 SORLTES } e S SPrhROT =TS o
BTG 12XX 2 CSIZ TXLN % | o o 2XX 2 TCK CRERTER 5% o o 12XX 3 LVDS VALID N R ST AT]
57 o e 2XX_2 TMS R — TMPSNS ALERT 57 e @ 12XX 3 LVDS VALID P T
P _——. 12XX 2 CSI2 TXO P 5 | o el Ll 2XX 2 TDO 2 ALERT 12XX 3 GPIO 2 % e @ Sope bt
2.CSI2_TXO | 12XX 2 CSIZ TXO N 59 1 2XX 2 TDI T  GPIO ; 12XX 3 GPIO L 59 11 SYSTEM PGOOD
‘ 12XX_2_CSI2_TX0_N 50 1 CONN MONITOR T 12XX_2_TDI 72::27; ToXX 3 GPIO 0 50 120 CONN MONITOR 2 SYSTEM_PGOOD ‘
Pl P3 a s M s - Pl P3
Bench 5.0V Supply £l 2o YSTEM_5V0 SYSTEM_5vo} = £
MHL MH2 +c190_|*+c1o1 MHL MH2
6 SYSTEM_5V0 1ov ~T~tov  ClassName: SYSTEM 5V
GND_SENSE 1 (g el 4 SYSTEM 50 SENSE FX23-120P-0.55V15 mE | aeE +c102_l*c103 FX23-120P-0.55V15
P - 10V 10V
3 e [ anE | anF
[® _Lcmzs = =
0039300060 Tov GND GND GND  GND
Molex e GND  GND
GND GND
5.0V Supply Sense SOP Mode / Functional Mode Signals
SYSTEM_5v0 :
- SYSTEM 5v0_SENSE - 12XX and PMIC 12C Signals
S o= — Safety Error Signals
o GND_SENSE RO 12XX 1 R147,,, 100k 12XX 1 SOPO TDO ty g
— 12XX 1 DIG SYNCOUT ___R148 M 100k __12XX_1_SOP1 SYNCOUT SYSTEM 3v3
e 12XX 1 PMIC_CLKOUT ___R149 v 100k ___12XX 1 _SOP2 PMICCLKOUT, T Se @12 1 SCL onp PMICL SCL
= X (LSCL @~ 5 X1 SDA PMICL SDA
= 12XX_1_SDA DNP
N  _— — 12X 2 RI5L, , 100k 12XX 2 SOPO TDO
o
S 2oL 1L M s e porsry me oo
GROUND TEST POINTS 12XX_2_PMIC_CLKOUT - 0.0k Any one XWR device can pull the NERROR_OUT signal low 12XX 2 SDA DNP
T 70 12XX_3 TDO RIS5,, 100k 12XX 3 SOPQ TDO oI5 ETTiE M T30 3 5L @—L2XX 3 SCL NP PMIC1 SCL
o16 17 e aSYNCTT 12XX 3 DIG_SYNCOUT ___RI57 v 100k ___12XX 3 SOP1_SYNCOUT S S o3 sDA o PMICL_SDA
12XX_3 PMIC_CLKOUT ___R150 v 10.0k___12XX_3 SOP2_PMICCLKOUT NERROR OUT R154 0 12XX 1 NERROR OUT e
—@® —® 12XX_3 PMIC_CLKOUT < NERROR OUT_@- _
o - RI56 0 12XX_2 NERROR OUT i T T e 12X 4 SCL onp PMICL SCL
T 12XX 4 TDO R161,, 100k _ 12XX 4 SOPO TDO RI58 0 12XX_3 NERROR OUT e To D S S x4 sDA o PMICL_SDA
R SYNEuT 12XX 4 DIG_SYNCOUT ___R162 v 100k __12XX 4 SOP1 SYNCOUT R160 0 12XX 4 NERROR OUT e
e e EAAGICIKOU] 12XX 4 PMIC_CLKOUT ___RI163 aav 10.0k___12XX 4 SOP2 PMICCLKOUT = =
— 0 I
5001 5001 Ground test points should be
distributed across board near S
TP20 TP25 major IC Note: Both functional mode and SOP modes of these pins
—O —@ are provided at the RF Host Interface connector.
A
5001 soop L
Host device should not simultaneausly drive the SOP mode
P29 P30 pin and functional pin.
—@ —@
5001 5001
GND GND Grderable:_NOT ORDERABLE Designed for. Public Release [Mod. Date: 11/28/2018
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umber: PROC054__[Rev._C__|Sheet Tille: HOST CONNECTOR INSTRUMENTS
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References XWR1243 Radar SoC - Interfaces
2
XWR LDO and Bandgap Output Capacitors
AR_1V4 SYNTH AR_VBGAP
= - c11 c2 1
Place output capacitors as close to power v Vi
pins as possible - minimum mounting by 022uF
inductance. )
ClassName: XWR_20GHZ_LO = =
EMCW_SYNCINL GND GRD
[ FMCW_SYNCINL FMCW_CLKOUT
1
FMOW CLKOUT S SYNCOUT,
FMCW_SYNCOUT _}
AR_1Vv4 APLL AR_VOUT_PA
—L(:zu J—csg
DIG_SYNCIN 16V 10V
[ Eonne - DIG_SYNCOUT. ° 0.22F 100F
DsC CLKOUT P11 NOTE: 12XX antenna routed as GCPW. 12XX Interfaces
gf LS(C'))UT XTAL CLKP. transmission lines to etched antenna. UL 1A ClassName: 12XX_POWER_ANA =
(BTG XTAL CLKM GND
_ PMIC_CLKOUT ClassName: 12XX_ANTENNA —&E reserve vouT_usviTH [ 15 AT ape =
PMIC_CLKOUT MCU CLKOUT. O i = 2 RX1 VOUT_14APLL1 Place R188 as close as possible to
MCU_CLKOUT TP2_1 s M2 o px1 AR VBGAP VOUT_PA/RF2 pins
- e K2 . rx2 VBGAP [—B10
NOTE: 12XX_X H2 ) Rxa
FMCW_SYNCIN2 unuset e F2 o} rxa vouT_pA (A2 AR VOUT PA RI188 4\ O AR IVO RF2 =
Shorted to GND per datasheet T > vour pal—£2 T Note: AR_1V0_RF?2 optionally shorted to AR_VOUT_PA to provide
& ™ - higher-current combined power path for simultaneous 3TX and RFLRF2
R NOTE: 12XX_X 2XX TX3 ™3 csi_ Txppo) -85 Se 10 \ 1.0V operation.
WARM RST e FMCW_CLKOUT/SYNCOUT EMCW SYNCINL o csiz_Txvo] -S4 5
L NERROR IV MW CLKORT/SYNCOU \ SoLof FM_CW_SYNCINL csiz TP p-HIS - R188 installed - shorts AR_VOUT_PA to AR_1V0_RF2 (default)
NERROR_OUT per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
/T L EMCW_CLKOUT B15 | rvcw cLkouT 52 CLKP 115 P
FMCW_SYNCOUT D1 JprEny LKV 14 N
FM_CW_SYNCOUT csi2_cL -
csiz_TxP[2) K15
(X UART RX ClassName: 12XX_SYNC DIG_SYNCIN NIO | svne v Coiz Txviz) KL
D T UART TX DIG_SYNCOUT RLL 332__DIG_SYNCOUT RS T | Pl | @ P
‘ TCK 0SC_CLKOUT R2 1 332 _OSC CLKOUT RS - Csi2_TXM[3] L4 =
[Tex : Al4 1 5sc cLkouT HS_DEBUG1_P [>—M15.
VS XTAL CLKP =) 14 N
[ S CLKP HS_DEBUGL_|
= TDO o XTAL CLKM F14.] crm N besues p N5 D P
(i DI Th3 1 ClassName: 12XX_CLOCK NS DN
-~ PMIC_CLKOUT R4 1 332 _PMIC CLKOUT RS P13 4 4 = — -
ST HOSTINTRT——SPl HOST INTR1 MCU _CLKOUT R5 1 332 _MCU CLKOUT RS N s e ooT QsP1Cs B8 SPI CS RS R6 1 0 gsPics Z';f::g‘g“é’;‘fgn:’;ﬂeﬁ“f‘;;‘&iﬁfz'z“;ﬁbs
oG —__SPI CLKL L=l Qo GLK [R1g QSPI_CLK RS R7 1 0 QsPI CIK e -
I CS1 SPI_ CS1 C14 1 \/seEnSE QSPI0] f<eBLL QSPI_Di
T 1 SPI_MISO1 C! C13, P9 QSPI_D
Pl MISOL 25 vosiT = L) ANaMUX QP rEY 5P D
BIIHOSIT c ANALOCTESTL QsPi2] OSPI D ClassName: 12XX_QSPI
GPIO 0 & P2_{ ANALOGTEST2 QsPI3] Pl L + 12XX
GPIO 0 - P3| ANALOGTEST3
GPIO 1 GO 1 = B2 { ANALOGTEST4 Tok ML JCK
o GPIO 2 ClassName: 12XX_GENERAL 13 TN
NRST P12 | e e ey TDO RS RE 1 332__TD0 ClassName: 12XX_JTAG
[scr SCL n’é}ngss& N%D WARM_RESET DI |o-HLS TDI
SDA NERROR_IN
e BSS LOGGER NERROR OUT RO 1 T__NERROR OUT RS N8| NERROR-OUT cuEEs R B SPI_HOST INTR1 RS R10 1 ,, 332 SPI HOST INTRL
MSS_LOGGER "NOTE: UART R and SPLCLK 1foR2 SPLCLKL
B ARy UART RX N5 | repa R o1 CS 1| RL SPICSL ClassName: 12XX_GENERAL
o ok p i st TR UART TX RI11 . 332 UART TX RS N6 ] pegas T ViSo 15 SPI_MISOL RS RIZ1 ., B2 SPLMISOL
CSP_CLK P —=l Gl [ —— mosi_1[<-B8
oror CSI2 CLK N scL pa ([ £
DRI CSI2 X0 P SDA RI31 . 332 SDARS B3 | pESERVED opiof et GPIO 0
= [_Csiz1x ClassName: 12XX_GENERAL BSS LOGGER R4 1o 332 _BSS LOGGER RS R4 |lReared] apof] [z GPIO_1
CCETE — XL P MSS_LOGGER RI5 1 o 332 _MSS LOGGER RS RS |lresrver) ario) iz GPIO 2 ClassName: 12XX_GENERAL
IR — P XAT243FPBIGABLOL
soe 1% — R16_13R17_1R18 1
e — P 10.0k $10.0k $10.0k
Csi2  — W=ETe
VDS_FRCLK_ P EEZ’ Z
VDS _FRCLK N VA“lE B
VDS_VALID_P VAL N
VDS_VALID_N
‘ AR IVO RF2 AR_1V0_RF2
NOR QSPI FLASH (For Development Purposes)
QSPI FLASH_3v3 U2 1
SPI_FLASH 3v3 o
Pull-ups disable write-protect o _ NOR Flash
and hold funcions by defaut. Ror ghesd —%ﬁ = =] 16Mb (2M x 8)
QSPI DO R30 1 ,., 0 QSPI DO RS [ 80MHz CLK
QSPI DL R3L 1 0 __QSPI D1 RS e
QSPI D2 R32 1 s 0__QSPI D2 RS e o
QSPI D3 R33 1 w0 __QSPI D3 RS P 4
FOLDISI03 oND % Debug Test Header (For Development Purposes)
E
Place termination and pull-up resistors IX25V1635FZNQ
close to QSP! flash - minimize stubs. GND R21 O
4 R22 co
R23 C
R24 C DNP
R25 C
ClassName: SYSTEM_3v3 R26 C
SYSTEM_3v3
R201 ,, 0 QSPI FLASH 3v3
o =
Flash 3.3V Power Disconnect - Use ‘ ClassName: 12XX_DEBUG GND
to disconnect power to flash.
Grderable:_NOT ORDERABLE Designed for. Public Release [Mod. Date: _6/27/2019
TID #: /A Project Title: PROC054 JyTEXAs
umber; PROCO54__|Rev. Sheet Tifle: 12XX 1 INSTRUMENTS
Texas Instruments and/or its licensors do ot warrant the accuracy or of this orany Contained therein. Texas Instruments and/or its licensors do ot SVN Rev. _Notin version conirol___| Assembly Variant: 001 [Sheet 10 of 19
warrant that this design will meet the specifications, will be suitable for your application o fitfor any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By: 20271760 File: PROCO54C_12XX_L.SchDoc [Size: C hitp://www.ti.com
licensors do not warrant that the desian is production worthy. You should completely validate and test your design to confiim the system for your application dineer. 20271760 Contact:_hitp/www.i Teras Instuments 2018
1 2 3 4 5 6



????

References XWR1243 Radar SoC - Interfaces
2
XWR LDO and Bandgap Output Capacitors
AR_1V4 SYNTH AR_VBGAP
= - c12 c2 2
Place output capacitors as close to power v i
pins as possible - minimum mounting by 022uF
inductance. )
ClassName: XWR_20GHZ_LO = =
EMCW_SYNCINL GND GRD
[ FMCW_SYNCINL FMCW_CLKOUT
1
FMOW_CLKOUT__ I FMCW SYNCOUT
FMCW_SYNCOUT _}
AR_1Vv4 APLL AR_VOUT_PA
—Lcu J—0572
DIG_SYNCIN 16V 10V
[ Eonne - DIG_SYNCOUT. ° 0.22F 100F
DsC CLKOUT TP1_2 NOTE: 12XX antenna routed as GCPW. 12XX Interfaces
ggf S XTAL CLKP ransmission lines to etched antenna. UL 2a ClassName: 12XX_POWER_ANA =
(BTG XTAL CLKM GND
_ PMIC_CLKOUT ClassName: 12XX_ANTENNA —&E reserve vouT_usviTH [ 15 AT ape =
PMIC_CLKOUT MCU CLKOUT. O i = 2 RX1 VOUT_14APLL1 Place R188 as close as possible to
MCU_CLKOUT TP2.2 s M2 o px1 AR VBGAP VOUT_PA/RF2 pins
- e K2 . rx2 VBGAP [—B10
NOTE: 12XX_X H2 ) Rxa
FMCW_SYNCIN2 unuset e F2 o} rxa vouT_pA (A2 AR VOUT PA RI188 g\ O AR IVO RF2 =
Shorted to GND per datasheet T > vour pal—£2 T Note: AR_1V0_RF?2 optionally shorted to AR_VOUT_PA to provide
& ™ - higher-current combined power path for simultaneous 3TX and RFURF2
R NOTE: 12XX_X 2XX TX3 ™3 csi_ Txppo) -85 Se 10 \ 1.0V operation.
WARM RST e FMCW_CLKOUT/SYNCOUT EMCW SYNCINL o csiz_Txvo] -S4 5
L NERROR IV MW CLKORT/SYNCOU \ SoLof FM_CW_SYNCINL csiz TP p-HIS - R188 installed - shorts AR_VOUT_PA to AR_1V0_RF2 (default)
NERROR_OUT per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
FMCW_CLKOUT B15 | v cw oLKouT osiz Lt RT3 P
FMCW_SYNCOUT D1 JprEny LKV 14 N
FM_CW_SYNCOUT csi2_cL -
csiz_TxP[2) K15
(COARERX UART RX ClassName: 12XX_SYNC DIG_SYNCIN NIO | svne v Coiz Xz [
D T UART TX DIG_SYNCOUT RL 2 332__DIG_SYNCOUT RS T | Pl | @ P
‘ TCK 0SC_CLKOUT R2 2 332 _OSC CLKOUT RS - Csi2_TXM[3] L4 =
[Tex : Al4 1 5sc cLkouT HS_DEBUG1_P [>—M15.
VS XTAL CLKP =) 14 N
[ S CLKP HS_DEBUGL_|
= TDO o XTAL CLKM 14 Cokn N besues p N5 D P
(i DI Th3 2 ClassName: 12XX_CLOCK NS DN
- PMIC_CLKOUT R4 2 332 _PMIC CLKOUT RS P13 4 4 = — -
oS RTRT— - SPI HOST INTR1 MCU_CLKOUT. R5 2 332 MCU CLKOUT RS N s e ooT QsP1Cs B8 SPI CS RS R6 2 0 QSPI CS Z';f::g‘g“é’;‘fgn:’;ﬂeﬁ“f‘;;‘&iﬁfz'z“;ﬁbs
POSLINIRL ™ shi ikt L=l Qo GLK [R1g QSPI_CLK RS R7 2 0 QsPLCIK e -
I CS1 SPI_CS1 C14 1 \/seEnSE QSPI0] wR1L QSPI_D
T 1 SPI_MISO1 C! C13, P9 QSPI_D
Pl MISOL 25 vosiT = Lot ANAVUX QP rEY 5P D
PI_MOSI1 = ANALOGTEST1 QsPI[2) OSPl = ClassName: 12XX_QSPI
GPIO 0 = B2 | ANALOGTEST2 QsPI3] foeRll =  Lern
GPIO 0 - P3| ANALOGTEST3
GPIO 1 GO 1 & B2 | ANALOGTEST4 Tok ML JCK
o GPIO 2 ClassName: 12XX_GENERAL 13 TN
NRST P12 | e e ey TDO RS RE 2 332__TD0 ClassName: 12XX_JTAG
[scr SCL n’é}ngss& N%D WARM_RESET DI |o-HLS TDI
SDA NERROR_IN
e BSS LOGGER NERROR OUT R9 2 T__NERROR OUT RS N8| NERROR-OUT cuEEs R B SPI_HOST INTR1 RS R10 2 ,, 332 SPI HOST INTRL
MSS_LOGGER "NOTE: UART R and SPLCLK 1foR2 SPLCLKL
B ARy UART RX N5 | repa R o1 CS 1| RL SPICSL ClassName: 12XX_GENERAL
o ok p i st TR UART TX RI12 332 UART TX RS N6 ] pegas T ViSo 15 SPI_MISOL RS RIZZ ., B2 SPLMISOL
CSi2 CLK P l—5l2 CL —_ mosi_1|-RE
oror CSI2 CLK N scL pa ([ £
DRI CSI2 X0 P SDA RI37 . 332 SDARS B3 | pESERVED opiof et GPIO 0
= [_Csiz1x ClassName: 12XX_GENERAL BSS LOGGER R4 2o 332 _BSS LOGGER RS R4 |lReared] apof] [z GPIO 1
CCETE — XL P MSS_LOGGER RI5 2o 332 _MSS LOGGER RS RS |lresrver) ario) iz GPIO 2 ClassName: 12XX_GENERAL
IR — P XAT243FPBIGABLOL
soe 1% — R16_2§R17_25R18 2
e — P 10.0k $10.0k $10.0k
CSI2  — — =
VDS_FRCLK_ P EEZ’ Z
VDS _FRCLK N VA“lE B
VDS_VALID_P VAL
VDS_VALID_N
‘ AR IVO RF2 AR_1V0_RF2
NOR QSPI FLASH (For Development Purposes)
QSPI FLASH_3v3 U2 2
SPI_FLASH 3v3 o
Pull-ups disable write-protect o _ NOR Flash
and hold funcions by defaut. Ror? ghm2 —%ﬁ = =] 16Mb (2M x 8)
QSPI DO R30 2 ,,, 0 QSPI DO RS [ 80MHz CLK
QSPI DL R3L 2 0 __QSPI D1 RS e
QSPI D2 R32 2y 0__QSPI D2 RS e o
QSPI D3 R33 2 0 __QSPI D3 RS P 4
FOLDISI03 oND % Debug Test Header (For Development Purposes)
E
Place termination and pull-up resistors IX25V1635FZNQ
close to QSP! flash - minimize stubs. GND R21 O
4 R22 co
R23 C
R24 C DNP
R25 C
ClassName: SYSTEM_3v3 R26 C
SYSTEM_3v3
R202 ,, 0 QSPI FLASH 3v3
o =
Flash 3.3V Power Disconnect - Use ‘ ClassName: 12XX_DEBUG GND
to disconnect power to flash.
Grderable:_NOT ORDERABLE Designed for. Public Release [Mod. Date: _6/27/2019
TID #: /A Project Title: PROC054 ‘9 TEXAS
umber; PROCO54__|Rev. Sheet Tifle: 12XX 1 INSTRUMENTS
Texas Instruments and/or its licensors do ot warrant the accuracy or of this orany Contained therein. Texas Instruments and/or its licensors do ot SVN Rev. _Notin version conirol___| Assembly Variant: 001 [Sheet 10 of 19
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: 20271760 File: PROCO54C_12XX_L.SchDoc [Size: C hitp://www.ti.com
licensors do not warrant that the desian is production worthy. You should completely validate and test your design to confiim the system for your application dineer. 20271760 Contact:_hitp/www.i Teras Instuments 2018
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References XWR1243 Radar SoC - Interfaces
2
XWR LDO and Bandgap Output Capacitors
AR_1V4 SYNTH AR_VBGAP
= - c13 c2.3
Place output capacitors as close to power v Vi
pins as possible - minimum mounting by 022uF
inductance. )
ClassName: XWR_20GHZ_LO = =
EMCW_SYNCINL GND GRD
[ FMCW_SYNCINL FMCW_CLKOUT
1
FMOW_CLKOUT__ I FMCW SYNCOUT
FMCW_SYNCOUT _}
AR_1Vv4 APLL AR_VOUT_PA
-LCILS J_CSJ
DIG_SYNCIN 16V 10V
[ Eonne - DIG_SYNCOUT. ° 0.22F 100F
DsC CLKOUT P13 NOTE: 12XX antenna routed as GCPW. 12XX Interfaces
ggf S XTAL CLKP ransmission lines to etched antenna. UL 3a ClassName: 12XX_POWER_ANA =
(BTG XTAL CLKM GND
_ PMIC_CLKOUT ClassName: 12XX_ANTENNA —&E reserve vouT_usviTH [ 15 AT ape =
PMIC_CLKOUT MCU CLKOUT. O i = 2 RX1 VOUT_14APLL1 Place R188 as close as possible to
MCU_CLKOUT TP2.3 s M2 o px1 AR VBGAP VOUT_PA/RF2 pins
- e K2 . rx2 VBGAP [—B10
NOTE: 12XX_X H2 ) Rxa
FMCW_SYNCIN2 unuset e F2 o} rxa vouT_pA (A2 AR VOUT PA RI188 3, O AR IVO RF2 =
Shorted to GND per datasheet T > vour pal—£2 T Note: AR_1V0_RF?2 optionally shorted to AR_VOUT_PA to provide
& ™ - higher-current combined power path for simultaneous 3TX and RFLRF2
R NOTE: 12XX_X 2XX TX3 ™3 csi_ Txppo) -85 Se 10 \ 1.0V operation.
WARM RST e FMCW_CLKOUT/SYNCOUT EMCW SYNCINL o csiz_Txvo] -S4 5
L NERROR IV MW CLKORT/SYNCOU \ SoLof FM_CW_SYNCINL csiz TP p-HIS - R188 installed - shorts AR_VOUT_PA to AR_1V0_RF2 (default)
NERROR_OUT per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
FMCW_CLKOUT B15 | v cw oLKouT osiz Lt RT3 P
FMCW_SYNCOUT D1 JprEny LKV 14 N
FM_CW_SYNCOUT csi2_cL -
csiz_TxP[2) K15
(COARERX UART RX ClassName: 12XX_SYNC DIG_SYNCIN NIO | svne v Coiz Xz [
D T UART TX DIG_SYNCOUT RL3 332__DIG_SYNCOUT RS T | Pl | @ P
‘ TCK 0SC_CLKOUT R2 3 332 _OSC CLKOUT RS - Csi2_TXM[3] L4 =
[Tex : Al4 1 5sc cLkouT HS_DEBUG1_P [>—M15.
VS XTAL CLKP =) 14 N
[ S CLKP HS_DEBUGL_|
= TDO o XTAL CLKM 14 Cokn N besues p N5 D P
(i DI Th3 3  ClassName: 12XX_CLOCK NS D N
= PMIC_CLKOUT R4 3 332 _PMIC CLKOUT RS P13 4 4 = — -
ST HOSTINTRT——SPl HOST INTR1 MCU _CLKOUT R5 3 332 _MCU CLKOUT RS N s e ooT QsP1Cs B8 SPI CS RS R6 3 0 gsPics Z';f::g‘g“é’;‘fgn:’;ﬂeﬁ“f‘;;‘&iﬁfz'z“;ﬁbs
POSLINIRL ™ shi ikt L=l Qo GLK [R1g QSPI_CLK RS R7 3 0 QsPLCIK e -
I CS1 SPI_CS1 C14 1 \/seEnSE QSPI0] wR1L QSPI_D
T 1 SPI_MISO1 C! C13, P9 QSPI_D
PLMISOL ISP MOSIL c B1] AAX Pt ey QSPI D
PI_MOSI1 = ANALOGTEST1 QsPI[2) OSPl = ClassName: 12XX_QSPI
GPIO 0 = B2 | ANALOGTEST2 QsPI3] foeRll =  Lern
GPIO 0 - P3| ANALOGTEST3
GPIO 1 GO 1 & B2 { ANALOGTEST4 Tok ML JCK
o GPIO 2 ClassName: 12XX_GENERAL 13 TN
NRST P12 | e e ey TDO RS RE 3 332__TD0 ClassName: 12XX_JTAG
[scr SCL n’é}ngss& N%D WARM_RESET DI |o-HLS TDI
SDA NERROR_IN
e BSS LOGGER NERROR OUT RO 3 T__NERROR OUT RS N8| NERROR-OUT cuEEs R B SPI_HOST INTR1 RS R10 3 ,, 332 SPI HOST INTRL
MSS_LOGGER "NOTE: UART R and SPLCLK 1foR2 SPLCLKL
B ARy UART RX N5 | repa R o1 CS 1| RL SPICSL ClassName: 12XX_GENERAL
o ok p i st TR UART TX RI13 . 332 UART TX RS N6 ] pegas T ViSo 15 SPTMISOL RS RIZ3 ., B2 SPLMISOL
CSP_CLK P —=l Gl [ —— mosi_1[<-B8
oror CSI2 CLK N scL pa ([ £
DRI CSI2 X0 P SDA RI33 . 332 SDARS B3 | pESERVED opiof et GPIO 0
= [_Csiz1x ClassName: 12XX_GENERAL BSS LOGGER R14 3 o 332 _BSS LOGGER RS R4 |lReared] apof] [z GPIO_1
CCETE — XL P MSS_LOGGER RI5 3 o 332 _MSS LOGGER RS RS |lresrver) ario) iz GPIO 2 ClassName: 12XX_GENERAL
IR — P XAT243FPBIGABLOL
soe 1% — R16_3{R17_3R18 3
e — P 10.0k $10.0k $10.0k
Csi2  — W=ETe
VDS_FRCLK_ P EEZ’ Z
VDS _FRCLK N VA“lE B
VDS_VALID_P VAL
VDS_VALID_N
‘ AR IVO RF2 AR_1V0_RF2
NOR QSPI FLASH (For Development Purposes)
QSPl FLASH_3v3 U2 3
SPI_FLASH 3v3 o
Pull-ups disable write-protect o _ NOR Flash
and hold funcions by defaut. Ror3 R8s —%ﬁ = =] 16Mb (2M x 8)
QSPI DO R30 3 ,., 0 QSPI DO RS [ 80MHz CLK
QSPI DL R3L 3 0 _QSPI D1 RS e
QSPI D2 R32 3 s 0__QSPI D2 RS e o
QSPI D3 R33 3 0 __QSPI D3 RS P 4
FOLDISI03 oND % Debug Test Header (For Development Purposes)
E
Place termination and pull-up resistors IX25V1635FZNQ
close to QSP! flash - minimize stubs. GND R21 O
4 R22 co
R23 C
R24 C DNP
R25 C
ClassName: SYSTEM_3v3 R26 C
SYSTEM_3v3
R293 ,, 0 QSPI FLASH 3v3
o =
Flash 3.3V Power Disconnect - Use ‘ ClassName: 12XX_DEBUG GND
to disconnect power to flash.
Grderable:_NOT ORDERABLE Designed for. Public Release [Mod. Date: _6/27/2019
TID #: /A Project Title: PROC054 ‘9 TEXAS
umber; PROCO54__|Rev. Sheet Tifle: 12XX 1 INSTRUMENTS
Texas Instruments and/or its licensors do ot warrant the accuracy or of this orany Contained therein. Texas Instruments and/or its licensors do ot SVN Rev. _Notin version conirol___| Assembly Variant: 001 [Sheet 10 of 19
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: 20271760 File: PROCO54C_12XX_L.SchDoc [Size: C hitp://www.ti.com
licensors do not warrant that the desian is production worthy. You should completely validate and test your design to confiim the system for your application. dineer. 20271760 Contact: _hitp/Awaw.t Teras Instuments 2018
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References XWR1243 Radar SoC - Interfaces
2
XWR LDO and Bandgap Output Capacitors
AR_1V4 SYNTH AR_VBGAP
= - c14 c2 4
Place output capacitors as close to power i i
pins as possible - minimum mounting Tor v
f 224
inductance.
ClassName: XWR_20GHZ_LO = =
EMCW_SYNCINL GND GRD
[MEVEWRSYNCRT] FMCW _CLKOUT
1
FMOW CLKOUT S SYNCOUT,
FMCW_SYNCOUT _}
AR_1Vv4 APLL AR_VOUT_PA
—L(:zu J—0574
DIG_SYNCIN 16V 10V
‘ DcEmcom DIG_SYNCOUT o 0.224F 100F
DsC CLKOUT TP14 NOTE: 12XX antenna routed as GCPW. 12X X Interfaces
F g_? L&f;uT ek transmission lines to etched antenna. Ut A ClassName: 12XX_POWER_ANA =
(BTG XTAL CLKM GND
_ PMIC_CLKOUT ClassName: 12XX_ANTENNA RESERVED vouT_usviTH [ 15 AT ape =
PMIC_CLKOUT MCU CLKOUT. O i = 2 RX1 VOUT_14APLL1 Place R188 as close as possible to
MCU_CLKOUT TP2_4 s M2 o px1 AR VBGAP VOUT_PA/RF2 pins
- e K2 . rx2 VBGAP [—B10
NOTE: 12XX_X H2 ) Rxa
FMCW_SYNCIN2 unuset e F2 o} rxa vouT_pA (A2 AR VOUT PA R188 4, O AR IVO RF2 =
Shorted to GND per datasheet T > vour pal—£2 T Note: AR_1V0_RF?2 optionally shorted to AR_VOUT_PA to provide
o ™ - higher-current combined power path for simultaneous 3TX and RFURF2
R NOTE: 12XX_X 2XX TX3 ™3 csi_ Txppo) -85 Se 10 \ 1.0V operation.
WARM RST e FMCW_CLKOUT/SYNCOUT EMCW SYNCINL o csiz_Txulo] -2 =
L NERROR IV MW CLKORT/SYNCOU \ SoLof FM_CW_SYNCINL csiz TP p-HIS 5 R188 installed - shorts AR_VOUT_PA to AR_1V0_RF2 (default)
NERROR_OUT per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
/T L EMCW_CLKOUT B15 | rvcw cLkouT 52 CLKP 115 P
FMCW_SYNCOUT DL T o 314 N
FM_CW_SYNCOUT csi2_cL -
csiz_TxP[2) K15
‘ UART RX UART RX ClassName: 12XX_SYNC DIG_SYNCIN N10 SYNC_IN CSIZiTXM[Z] K14
D T UART TX DIG_SYNCOUT RL4 332__DIG_SYNCOUT RS P11 e out Pl | @ P
‘ TCK 0SC_CLKOUT R2 4 332 _OSC CLKOUT RS - Csi2_TXM[3] L4 =
[Tex : Al4 1 5sc cLkouT HS_DEBUG1_P [>—M15.
VS XTAL CLKP =) 14 N
[ S CLKP HS_DEBUGL_|
= TDO o XTAL CLKM F14.] crm N besues p N5 D P
(i DI $ha 4 ClassName: 12XX_CLOCK S DEBUGS 14 DN
- PMIC_CLKOUT R4 4 332 _PMIC CLKOUT RS P13 4 4 = — -
ST HOSTINTRT——SPl HOST INTR1 MCU _CLKOUT R5 4 332 _MCU CLKOUT RS N s e ooT QsP1Cs B8 SPI CS RS R6 4 0 gsPics Z';f::g‘g“é’;‘fgn:’;ﬂeﬁ“f‘;;‘&iﬁfz'z“;ﬁbs
oG —__SPI CLKL L=l QoL CLK BRI QSPI_CLK RS R7 4 0 QSPICIK e -
I CS1 SPI_ CS1 C14 1 \/seEnSE QSPI0] f<eBLL QSPI_Di
T 1 SPI_MISO1 C! C13, P9 QSPI_D
Pl MISOL 25 vosiT = L) ANaMUX QP rEY 5P D
BIIHOSIT c ANALOCTESTL QsPi2] OSPI D ClassName: 12XX_QSPI
GPIO 0 & P2_{ ANALOGTEST2 QsPI3] Pl L + 12XX
GPIO 0 - P3| ANALOGTEST3
GPIO 1 GO 1 & B2 { ANALOGTEST4 Tok ML JCK
o GPIO 2 ClassName: 12XX_GENERAL 113 ™S
NRST P12 | e e ey TDO RS RE 4 332__TD0 ClassName: 12XX_JTAG
[scr SCL n’é}ngss& N%D WARM_RESET DI |o-HLS TDI
SDA NERROR_IN
e BSS LOGGER NERROR OUT RO 4 T__NERROR OUT RS N8| NERROR-OUT cuEEs R B SPI_HOST INTR1 RS R10 4 ,, 332 SPI HOST INTRL
MSS_LOGGER "NOTE: UART R and SPLCLK 1foR2 SPLCLKL
B ARy UART RX N5 | repa R o1 CS 1| RL SPLCSL ClassName: 12XX_GENERAL
o ok p i st TR UART TX RI14 . 332 UART TX RS N6 fopan T ViSo 15 SPI_MISOL RS RIZ4 ., B2 SPLMISOL
CSP_CLK P —=l Gl [ —— mosi_1[<-B8
oror CSI2 CLK N scL pa ([ £
DRI CSI2 X0 P SDA R34 . 337 SDARS B3 | pESERVED opiof et GPIO 0
= [_Csiz1x ClassName: 12XX_GENERAL BSS LOGGER R14 4 o 332 _BSS LOGGER RS R4 |lReared] apof] [z GPIO 1
CCETE — XL P MSS_LOGGER RI5 4o 332 _MSS LOGGER RS RS |lresrver) ario) iz GPIO 2 ClassName: 12XX_GENERAL
IR — P XAT243FPBIGABLOL
soe 1% — R16_43R17_4R18 4
e — P 10.0k $10.0k $10.0k
Csi2  — W=ETe
VDS_FRCLK_ P EEZ’ Z
VDS _FRCLK N VA“lE B
VDS_VALID_P VAL N
VD¢ ALID_N
‘ AR IVO RF2 AR_1V0_RF2
NOR QSPI FLASH (For Development Purposes)
QSPI FLASH 3v3 uz 4
SPI_FLASH 3v3 oy
Pull-ups disable write-protect o _ NOR Flash
and hold funcions by defaut. Rorh ghana —%ﬁ = =] 16Mb (2M x 8)
QSPI DO R30 4 ., 0 QSPI DO RS [ 80MHz CLK
QSPI DL R3L 4 0 __QSPI D1 RS e
QSPI D2 R32 4 s 0__QSPI D2 RS [l o
QSPI D3 R334 0 __QSPI D3 RS P 4
FOLDISI03 oND % Debug Test Header (For Development Purposes)
E
Place termination and pull-up resistors IX25V1635FZNQ
close to QSP! flash - minimize stubs. GND R21 4 O
4 R22 4 co
R23 4 C
R24 4 C DNP
R25 4 C
ClassName: SYSTEM_3v3 R26 4 C
SYSTEM_3v3
R204 ,, 0 QSPI FLASH 3v3
[ =
Flash 3.3V Power Disconnect - Use ‘ ClassName: 12XX_DEBUG GND
to disconnect power to flash.
Grderable:_NOT ORDERABLE Designed for. Public Release [Mod. Date: _6/27/2019
TID #: /A Project Title: PROC054 ‘9 TEXAS
umber; PROCO54__|Rev. Sheet Tifle: 12XX 1 INSTRUMENTS
Texas Instruments and/or its licensors do ot warrant the accuracy or of this orany Contained therein. Texas Instruments and/or its licensors do ot SVN Rev. _Notin version conirol___| Assembly Variant: 001 [Sheet 10 of 19
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: 20271760 File: PROCO54C_12XX_L.SchDoc [Size: C hitp:/A com
licensors do not warrant that the desian is production worthy. You should completely validate and test your design to confiim the system for your application gineer: 20271760 Contact:_hitp/www.i Teras Instuments 2018
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2297722

o AR 1V2

= AR_1V8
AR_1V0 RFL

AR RF1

EEIRC AR_1VO RF2

BB SUPPLY
AR_1V8
—Lcm,l —Lc129,1 J—cmu
16V 16V 10V
022uF 100
et
RF1 SUPPLY
AR 1VO RFL
-Lc135_1 -Lcm_i J—cms_l J—c139_1
—|_16V Tlsv va —|_10v
022uF 022w | 0220F | 100F
L
GND
DIG CORE SUPPLY
AR_1V2

0.220F

3V3_10 SUPPLY

SYSTEM_3v3

XWR1243 Radar SoC - Power

XWR Power - BGA Decoupling

VCOLDO SUPPLY
AR_1v8
RF2 SUPPLY
AR _1V0 RF2
lClAO_l J—c141_1
16V 10v
0.22F 100F
oo

SRAM SUPPLY

AR _1V2

C146_1
16V
01uF

DIFF IO SUPPLY

VNWA SUPPLY
AR_1V2
C147_1
16V
0.1uF
oo

0.224F

GND

XWR Power

1V8_ VIO SUPPLY —
AR 1V2 £13 | yoom
:,‘11; VDDIN
AR 1v8 b R6 | Voo
AR 1V0_RF1 65 |\ 13rF1
%35*1 % d VIN_13RF1
0220k VIN_13RFL
22y AR 1V0 RF2 C2_| N 1ore
T D2 Jyniaree
= K5 1 ViN_1888
GND F5 |y
AR 1V8 VIN_1888
BIL 1 yiN_18CLK vssa [—AL
B12_{\N_18vco vssa 42
SYSTEM 3v3 R14_ |\ sramt Veon
VssA
R13_{ vion vssa [-AL
vssa |22 —¢
KI3 1 \iom_18 vssa B85 ¢
vssa |—EL
D131 \ioIN_18DIFF vssa B2
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Install R118

CLK_SEL low selects
MCU_CLKOUT

ACL}<7SEL high selects
OSC_CLKOUT(default)

Cascade RF 40 MHz Clock Generation and Distribution

I*See LML00804B Datasheet, Figure 12.
"Single-Ended/LVCMOS Input DC Configuration

‘OSCLKOUT: 1.4V to GND swing - 49.9ohm series termination
LMK1_CLK_EN_N bridge
Creates 1.4V differential input swing centered on 0.7V

[12XX_1_MCU_CLKOUT

Install R124

LMK Pull Resistors

LMK1 33
\ R118 tR119 LR120
10.0k $10.0k $10.0k
LMK1 OE
LMK1 CLK EN
LMKL CLK_SEL
T
DNP

12XX_1 MCU Output Path Select

12XX 1 MCU CLKOUT

12XX_1 MCU_CLKOUT RS

LMKO00804B 40MHz Clock Distribution

u7 ClassName: 12XX_CLOCK
Clock Input Term/BlaSIng 1 ono Qo8 BUF CLKOUT1 RS RI03,, 43 _ BUF CLKOUTL
LMK1 3v3 - LMK1 OE o VoDOo |15 LMK1 1v8
4 LMK1 3V3 3 14 BUF_CLKOUT2 RS R104 43 12XX_2 XTALP. :
\ R105 VieD Q 12XX 2 XTALP ClassName: 12XX_CLOCK
115k LMK1 CLK_EN 4] acen
40M BUF_IN_PRIMARY 5] e BUF CLKOUT3 RS _R106,,, 43 BUF CLKOUT3
. I LMK1 nCLK 6 ek
atto LMK1 CLK SEL A o BUF CLKOUT4 RS _R108,,, 43 12XX 4 XTALP e 3
300k DNP 40M BUF IN_SECONDARY W ooves e
CMIKO0B04BPW

‘Optional 50 ohm termination.
Not populated (default).

ClassName: 12XX_CLOCK

[12xX_1_0SC_cLKouT

[12xx"3 0sC_cLkouT

ClassName: 12XX_CLOCK

[C12xX_3_MCU_CLKOUT

LMK Buffer - Primary Input Select

ClassName: 12XX_CLOCK

LMK Decoupling and Filtering

12XX_1 OSC_CLKOUT R107 0 40M_BUF IN_PRIMARY.
SYSTEM 3v3 L33
12XX 3 OSC_CLKOUT o BLM18SG121TN1D ClassName: SYSTEM_3V3
— LMK1 3V3
DNP
a0 | Lo Lo B
B 10V 170 c171 c172 ([EESERIdecouRiDd]
Selectable sources for the LMK 100F
Primary Input
Can select between:
XWRL OSCLKOUT (DEFAULT) =4
Install R107 oo =
XWR3 OSCLKOUT GND MK VDDIO decoupling ClassName: SYSTEM_1v8
e SYSTEM 1v8 L34
BLM18SG121TN1D
— LMK1 1v8
Leve Lo Lo Lo L
c175 c176 c177 c178 €179 €180
ov 1ov 16V 6.3V 16V 6.3V
100F 100F 0220F | 22uF 0220F | 22uF
LMK Buffer - Secondary Input Select
12XX_1 MCU_CLKOUT RS R122 0 40M_BUF_IN_SECONDARY = =
T2XX_3_MCU_CLKOUT o GND GND GRD

%

[*Selectable sources for the LMK
Secondary Input

Can select between:

XWR1MCU_CLKOUT (DEFAULT)

Install R122

XWR3 MCU_CLKOUT

ClassName: 12XX_CLOCK

DNP

Install R123

[EXT_40NHZ_BUFF_1V8_PRI

EXT_40M BUF 12XX 1

12XX_1 40 MHZ Clock Source

ClassName: 12XX_CLOCK

R115 0 EXT_40M _BUF 12XX 1 RS

BUF_CLKOUT1

DNP

R121 \

DNP

/

12XX 1 XTALP.

ClassName: 12XX_CLOCK

4, 12XX 1 XTALP RS
Selectable 40MHz external clock sources for XWR1
R214 0 12X 1 MCU CLKOUT CONN__ 77 e GikoUT GONN > CLKPIN. > 12XX 1 XTALM R
Can select between: N
EXT_40M_BUF_IN - bench supplied source (1.8V)
Install R115
[« 1 C168
MCU_CLKOUT path select. Needed to avoid long, D Sov -
unbalanced route on clock. Place resistors with no stubs LMK BUF_CLKOUT1 - output 1 of buffer (default) 4.7pF oxe) 4.7pF Selectable 40MHz clock sources for XWR1 CLKP/N.
near XWR U3_1 BGA. Options: Install R117 )
< fe Can select between:
MCU_CLKOUT_CONN path to Host Connector (default) Y1 - 40Mhz XTAL (default)
Install R19_1 25 — Install R121
MCU_CLKOUT path to 40MHz clock distribution GND N Y1 - External Source
Install R20_1 CX32255A40000DOPTWCC Install R116
40MHz
12XX_3 40 MHZ Clock Source
ClassName: 12XX_CLOCK
BUF CLKOUT3 R126 0
ClassName: 12XX_CLOCK
12XX 3 XTALP_RS DNP igi; g gﬁt;
B . 3 12XX_3_XTALM
D o AR G 12XX CLKN GND Termination °
shorts for pins when u .
with single-ended input. ClassName: 12XX_CLOCK 07 b2 c1a
B etz
R129
XWRL XTAL Input, XWR2, 3, 4 Sing| RI30 I XTAM TOXX_2 XTALM a7k oo 470F — -
Input (default) RI3L 0 1oXX 4 XTALM Option for XWR3 to be 40MHz source to experiment
R128 - uninstall 12XX_4 XTALM > | with different VCO noise source and coupling
129 - install environments. Would allow for master LO chirp
R130 - install generation to occur on a different device than 40
R131 - install = = MHz source input buffer.
GND GND GND Can select between:
LMK BUF_CLKOUTS3 - output 1 of buffer (default)
CX32255A40000DOPTWCC Install R126
40MHz
Y2 - 40Mhz XTAL
Install R127
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[CEXT_DIG_SYNC
[ 12XX_1_DIG_SYNCOUT

Digital Sync Source Select

EXT DIG_SYNC

ClassName: 12XX_SYNC
DIG_SYNC _SOURCE

ToXX 1 DIG SYNCOUT ___Ri43 200

\Aselectable digital trigger sync source options:

Install 143

Install R142

XWRL digital sync out (DEFAULT)

Host board EXT_DIG_SYNC

I"CLK_SEL low selects LVCMOS_CLK

path for DIG_SYNC_SOURCE

Cascade RF Digital Sync Trigger and 20GHz LO Distribution

LMK Pull Resistors

LMKO00804B Digital Sync Distribution
ug

12XX_1_DIG_SYNCIN [ 15XX 1 DIG_SYNCN

12XX 2 DIG SYNCIN_{75% 2 DIG SYNGN >

12XX 3 DIG SYNCIN 555 55 svivei

Qo168 12XX_1 DIG_SYNCIN RS R132
43
Voo |15 LMK2 3v3
Qup-14 12XX 2 DIG_SYNCIN RS R133
43
Gnp (12
@2 12XX 3 DIG SYNCIN RS R134
43
voDO 1L
Q310 12XX 4 DIG SYNCIN RS R135
43

e ES
LMK2_OE 25 OF
LMK2 3V3 3 vop
LMK2 CLK EN 4of CLK_EN
LMK2 CLK EN P 5 ek
LMK2 CLK EN N (M rord
LMK2 CLK SEL CLK_SEL
DIG_SYNC SOURCE 8 of Lvemos_cLk

LMK00B04BPW

N3

12XX_1_FMCW_CLKOUT

12XX_1_FMCW_SYNCOUT

12X 4 DIG SYNGIN {75 4 IG_SYNON >

LMK Decoupling and Filtering

ClassName: SYSTEM_3V3

C189

LMK2 3v3 SYSTEM_3V3 L35
BLM18SG121TN1D
— LMK2 3v3
R137 $R138 —
100k 7100k c181 ALMK VDD decoupling
LMK2 OE 10V
LMK2 CLK EN 10uF
LMK2 CLK SEL
GND
R139
100k I*LMK VDDIO decoupling
o Low Low Low Low L
C185 C186 C187 C188
1ov 6.3V 16V 6.3V
10uF 2.2uF 0.22uF 2.2uF
LMK Unused Input !
e LMK2 3v3 =
GND
R141
10.0k
LMK2 CLK EN P
LMK2 CLK EN N
R144
10.0k
FMCW 20GHz LO SYNC
Wilkenson Power Divider #1
ClassName: 12XX_FMCW_20G 12XX 1 FMCW_CLKOUT
]
12XX 1 FMCW_CLKOUT. R136 "NOTE TO 12XX_1_FMCW_SYNCINL1 (PIN B1)

100

12XX 1 FMCW_CLKOUT

"Nme; TO 12XX_2_FMCW_SYNCIN1 (PIN B1)

Wilkenson Power Divider #2

ClassName: 12XX_FMCW_20G

12XX_1 FMCW_SYNCOUT

12XX 1 FMCW_SYNCOUT

o
R140 ‘ NOTE: TO 12XX_3_FMCW_SYNCIN1 (PIN B1)

100

12XX 1 FMCW_SYNCOUT

“Nme: TO 12XX_4_FMCW_SYNCIN1 (PIN B1)

ClassName: 12XX_SYNC
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References

ClassName: 12XX_CLOCK

Test Headers, Connectors and Terminations

12XX 1 OSC_CLKOUT

Oscillator Clock Output Header

12XX 1 OSC_CLKOUT CONN

— 12XX 2 OSC_CLKOUT NP
ou 12X 3 OSC_CLKOUT op 12XX 3 OSC_CLKOUT CONN
— 12X 4 0SC_CLKOUT

S
OSC_CLKOUT optional

/

bl

connections. Place with no stubs GND
near XWR U3 BGA.
Not Installed (default)
Unused 20GHz LO Output Termination
12XX 2 FMCW_CLKOUT R79 499
12XX 2 FMCW_SYNCOUT RE2 299
ClassName: 12XX_FMCW_20G
12XX 3 FMCW_SYNCOUT R83 499
12XX 2 FMCW_CLKOUT B e
T2XX_2_EMOW _SYNCOUT SoichEpitiolotuised 12XX 4 EMCW_CLKOUT R84 49.9
FMCW CLKOUT/SYNCOUT
trasmitters. Place with no minimal 12XX 4 FMCW SYNCOUT R85 499
Sl e b length routhing near XWR U3 BGA.
R NG SohaoUT
20GHz LO Test Output
12XX 3 FMCW_CLKOUT
DNP
GND
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NONE

TMP112 #1

u9

TMPSNS SCL 1
26N

TMP_ALERT 3 | ALERT

SDA |8 TMPSNS_SDA

System Temperature Sensors

ClassName: SYSTEM_3V3

ADDO

TMPI12AIDRLR

E == —
‘See TMP112AIDRLR Datasheet: / = =
12C ADDRESS = 0x48 GND GND

SYSTEM_3V3
Vi |5 TMP1 _3V3 R164 100 o
4 TMP1 ADDO
C197
50V
0.1uF

GRD
TMP112 Open-Drain Pull-Ups
R16
15PN
TMPSNS SDA l R169 0 __PMIC2 TMPSNS SDA
TMPSNS_SCL RL70 0__PMIC2 TMPSNS SCL SRSt
TMP_ALERT RI7L 0__TMPSNS ALERT BT
TMP112 #2 T™P2 3v3
u10
R172
0 ClassName: SYSTEM_3v3
TMPSNS_SCL s o |eS_TMPSNS_SDA SYSTEM_3v3
2 | ono e |5 TMP2 3v3 R173
TMP_ALERT 3 |merr  ADDO A TMP2 ADDO
TMPHI2AIDRLR 56 TMP112AIDRLR Datasheet:
12C ADDRESS = 0x49
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POWER LEDS

I*Silkscreen: 5V Power

SYSTEM_5V0
DS1
Ay
R192 SySTEM 5v0 LED 1 2
510
TLMS1000-GS08
Red
SYSTEM_5V0
A 4
RI19  SYSTEM 3v3 LED PW 1 2 3 [,
510 1y]
TLMY1000-GS08
SYSTEM_3V3 Yellow BSS123

RI95 SYSTEM 3v3 LED

510

GND

SYSTEM_3Vv3

Cascade Radar RF Board Indicator LED

ERROR LEDS

SYSTEM_5VO0

12XX_1 RESET LED

12XX_2 RESET LED

SYSTEM_5V0
Ds4 DS5
Silk NERROR T 7 % 7 %
e R19  1oxx 1 NRST LED PW 1 2 s [ . R197 12X 2 NRST LED PW_1 2 s [ .
510 191 510 141
DS2 TLMY1000-GS08 TLMY1000-GS08
% Yellow | Bssis = Yellow BSS123 =
R193 NERROR OUT LED 1 2 NERROR.GUT ] GND GND
360 — oSt 12xX 1 NRST __ R19 19xx 1 NRST LED XSt 12xX 2 NRST __ R199 19xx 2 NRST LED
TLMS1000-GS08 == 510 ===
Red Silkscreen: NRST1
SYSTEM_5V0 - SYSTEM_5V0 -
DS6 Ds7
“ R A s
R200  19xx 3 NRST LED PW_1 3 R201  1oxX 4 NRST LED PW_ 3 3
510 1¥1 510 1¥1
TLMY1000-GS08 TLMY1000-GS08
Yellow .| Bss13 = Yellow | Bssizs =
R202 GND R203
T 12XX 3 NRST 12XX 3 NRST_LED T 12XX_4 NRST 12XX 4 NRST_LED
510 510
kscreen: NRST3 screen: NRST4
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<]

NP DNP DNP DNP DNP DNP

PCB PCB

LOGO

Texas Instruments FCC disclaimer
CE Mark

771
Assembly Note
These assemblies are ESD sensitive, ESD precautions shall be observed.

4
z

N

72
Assembly Note
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

!

773
Assembly Note
These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

PCB
LOGO
ESD Susceptible

Cascade Radar RF Board - Hardware, Mounting Holes and Logos

CAUTION HOT SURFACE
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Cascade Radar RF Board - Revision History

Revision History

Date Released By Notes
2018/07/09 | RandyRosales  <rosalesr@ti.com> Initial release for layout cleanup and internal review.
2018/07/17 | RandyRosales  <rosalesr@ti.com> Updating based on 2018/07/09 comments.

Combined PMIC_BUCK_EN and PMIC_NRST
Combined PMIC1_PGOOD and PMIC2_PGOOD into single SYSTEM_PGOOD

Updating NRST generation scheme from LP87524P PMIC
Created separate 12XX_X reset generation paths
Combined GPIO2 and PGOOD into PGOOD net

Removing leftover resistor selection options from the previous LDO and PMIC power paths.
Removing first level LC filtering options from the previous LDO and PMIC power paths.
Removed: L3, L6, L19, L22
Removed: C21, C29, C78, C86
Removed: C21, C29, C78, C86
This also removed a few power net segments which will now be fed directly from PMIC output
Combined 12XX_1_1V8 FILT and 12XX_4_1V8_FILT into 12XX_14_1V8_FILT
Combined 12XX_2_1V8_FILT and 12XX_3_1V8_FILT into 12XX_23_1V8_FILT

Changing XWR LC filter to use TDK NLCV32T-R10M-EFRD identified by power team analysis

PMIC1_12XX_14_1V8 now directly feeds into SYSTEM_1V8 supply - there was no reason to run this through
XWR 1.8V LC filter.

Added SYSTEM_5VO to 3.3V resistor divider for LP87524 PMIC pull-up resistors

Updated U2 to the Macronix MX25V1635FZNQ - aligning with other XWR EVM kits

Removed R125 - Optional resistor remaining from previously removed option for alternative XTAL input
Changed NERROR_OUT LED bias to SYSTEM_3V3

Updated coversheet block diagram

Updated power distribution block diagram

2018/07/17 | RandyRosales — <rosales@ti.com> Added variant information for do not populate stuffing options.
2018/07/18 | RandyRosales ~ <rosalesr@ti.com> Removed 50 ohm terminations to ground at the J2 OSCCLK_OUT test header

Removed test headers on PMIC output rails
Added zero-ohm resistor between PMIC GPIO3 and PGOOD

Replaced all note, class and netname instances of AWR with XWR for industrial/automotive
alignment of schematics

Replaced all series termination on LMK00804B output with 43 ohm resistors per LMK00804B datasheet

Replaced XWR reset generation circuit with discrete AND gate
Required for achieving clean reset of XWR devices across all device margins

Netname error on XWR SP! interface - MISO netname change
R112 and EXT_40MHZ_CLK_1V8 removed - this was an alternative clock path that is no longer supported

Eliminated RF1/2 channel naming error in PROC054_System_Power.SchDoc
and PROC054_System_Top.SchDoc

2018/07/21 Randy Rosales  <rosales.r@ti.com> Changed R54 to pull-up resistor. LP87524P GPI02 and GPIO3 both configured as open-drain output.
2018/07/21 | Randy Rosales  <rosales.r@ti.com> Added 10kohm pull-up to LP87524P GPIO3 - required after change separating out GPIO3 and PGOOD nets

Aligned PMIC1 and PMIC2 RF1 and RF2 LC fiiter components with 1.2V and 1.8V filter
Previous RF1 and RF2 LC values were still not merged from removal of LDO option separation
of RF1 and RF2 supplies

2018/07/28 Randy Rosales ~ <rosales.r@ti.com>
Changing all layout critical resistors and capacitors to small-outline version in Altium Vault library
Required to allow Tessolve to implement original decoupling and series resistor layout near the 12XX BGA
Will allow for more compact routing throughout the design as well
Changed R136, R140 FMCW LO power divider resistor to RF resistor CH02016-100RJFT
Changed U3 and U4 PMIC to reference proper P-version in Altium vault.
Adding zero-ohm resistors to 12XX_1/2/3/4 12C interfaces, optionally shorting those interfaces to the PMIC1_I2C

Changed NERROR_OUT LED to sourced from shorted NERROR_OUT
Originally being fed 12XX_1_ERROR_OUT

2018/08/08 | Randy Rosales — <rosales.r@ti.com> Added R188 which shorts AR_VOUT_PA to AR_1V0_RF2 supply nets
Recommended for supporting increased current into the RF2 supplies in 1.0V mode supporting
simultaneous 3 TX operation

2018/08/09 | Randy Rosales —<rosales@ti.com> Added burn danger logo

Added ESD danger logo

Consolidated FMCW 20G LO, digital sync and clock net classes. Created the following net classes:
12XX_FMCW_20G
12XX_CLOCK
12XX_SYNC

Removed extraneous MCU_CLKOUT_CONN path from XWR2, XWR3 and XWR4
Consolidated XWR1 MCU_CLKOUT path output options on PROC054_40MHZ_CLK1 schematic sheet

Renamed schematic PROC054_40MHZ_FMCW _SYNC to PROC054_FMCW_SYNC
Aligned antennas with 12XX prefix naming convention

Added all nets on 40MHZ_CLOCK_1 schematic sheet to netclass12XX_CLOCK

2018/08/10 Randy Rosales  <rosales.r@ti.com> Added additional nets to the 12XX_SYNC net class
Added additional nets to the 12XX_FMCW_20G net class

Replaced J3 with correct Rosenberger 195101 part from T Altium Vault.

2018/08/16 Randy Rosales  <rosales.r@ti.com> Added additional R19 and R20 0-ohm resistors to create optional feedback path for bench supply connector P3
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