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Cascade Radar RF Board
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- Top Level Schematic
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by pull-up to 3.3V after SYSTEM_3V3 power on.
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AWRL/AWR4 Tov

PMIC1_AWR_14_1V8

/Y
A
C11 C12 C13

16V
1pF

AWR_1_1V8 FILT

5
1.8V Digitial 1/0 and Analog
Baseband AWRL/AWR4

PMIC1_AWR 1 _1VO

ClassName: AWR_1_POWER_1V2

ClassName: AWR_1_POWER_1V8

L3
NLCV32T-R10M-EFRD

PMIC1 AWR 14 1V2 AWR 4 1V2 FILT

ClassName: AWR_4_POWER_1V2

|_

AN

E ) L Ll.1
1.2V Digital Core/SRAM
AWRL/AWRA (133\(31 C21 C29 C78

PMIC1_AWR_14_1V8 AWR 4 _1V8_FILT

ClassName: AWR_4_POWER_1V8

8V Digitial 1/0 and Analog
Baseband AWR1/AWR4
L4
NLCV32T-R10M-EFRD
— ClassName: AWR_1_POWER_1VO_RF
A~ AWR 1 1V0_RF1 FILT

A1,0vAnaIug RF AWR1L

PMIC1_AWR 4 1VO

J_ -I_CZS C26
1ov ov 1ov 16V
10uF 22uF 10uF

10F

|

ClassName: AWR_1_POWER_1VO_RF
AWR 1 1V0 RF2 FILT

-]_824 -]_C32 C28
1o0v 1ov 16V
22uF 10uF

1pF

—

ClassName: AWR_4_POWER_RF

~ A AWR 4 _1V0_RF1 FILT

1.0V Analog RF AWR4

PMIC1 AWR 14 1V8 R35

ClassName: SYSTEM_1V8
SYSTEM_1Vv8

LT LT

C30 C31 C34
1ov 1ov 16V
22uF 10uF 1pF

L8
NLCV32T-R10M-EFRD

ClassName: AWR_4_POWER_RF
AWR 4 1V0 RF2 FILT

"AWR_1 1.8V supply also generates
SYSTEM 18
~ LMK00804B clock distribution

——=C18 —=C19 — distribut
10V 10V - LMK00804B sync distribution
22uF 10uF

C89 C36

1o0v 16V
22uF 10uF 1pF
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4-A+25-A+ Two 1.5-ABLP87524J-Q1 Buck Converters With Integrated Switches
LP87524-Q1 Quad Output, Single-Phase Buck Converter Evaluation Module
XWR1xxx Power [o! Low Cost LC Filter Solution

PMIC2 AWR 23 1V2

PINCZ_AWR 23 1V2_JPMIC2_AWR 23 1V8
PMIC2_AWR_23_1V8

PMIC2_AWR 210
PMICZ AWR 2 1V0_ 2 PMIC2_AWR 3_IVO
PMIC2_AWR_3_1V0

R 2 1V2 FILT

AWR_2_1V2_FILT WR S Vo FILT

AWR_3_1V2_FILT
AR5 Tve T

AWR_2_1VO_RF1_FILT
AWR_2_1VO_RF2_FILT

%

R_2_1VO_RF1_FILT
\WR_2_1V0_RF2_FILT

Hg

R 3 1VO RF1 FILT

AWR_3_1V0_RF1_FILT R 5 IVO RE2 FILT

AWR_3_1V0_RF2_FILT

%

AWR1243 Power Filtering and Decoupling - Master AWR_2 and Slave AWR_3

n
LP87524P PMIC switcher LC ripple filtering and decoupling for
AWR2

L17
NLCV32T-R10M-EFRD

PMIC2_AWR 23 1V2

/NN
: ST .
1.2V Digital Core/SRAM AWR2 c70 C71 C72 C73
1ov 16V

1pF

AWR 2 1V2 FILT

PMIC2_AWR_23 1V8

5
1.8V Digitial 1/0 and Analog
Baseband AWR2

AWR_2_1V8 FILT

PMIC2_AWR 2 _1VO

ClassName: AWR_2_POWER_1V2

ClassName: AWR_3_POWER_1V8

n
LP87524P PMIC switcher LC ripple filtering and decoupling for
AWR3

L19
NLCV32T-R10M-EFRD

PMIC2_AWR 23 1V2 AWR 3 1V2 FILT

ClassName: AWR_3_POWER_1V2

|_

SN
: A .
1.2V Digital Core/SRAM AWR3 C153 C154——C155: C156
1ov

PMIC2_AWR_23_1V8 AWR_3 1V8_FILT

ClassName: AWR_3_POWER_1V8

A1,0vAnaIug RF AWR2

PMIC2_AWR 3 1VO

8V Digitial 1/0 and Analog
Baseband AWR3
120
NLCV32T-R10M-EFRD
— ClassName: AWR_2_POWER_1VO_RF
A~ AWR 2 1V0_RF1 FILT
—l—c79 —l—cso J—cm
1ov [ 1ov | 16v
22uF | 10uF | 1pF
L21
NLCV32T-R10M-EFRD
ClassName: AWR_2_POWER_1VO_RF
~ A AWR 2 1V0 RF2 FILT
—]—c1aa-l—czo1lcss
10v [ 1ov [ 16v
22uF | 10uF | 1pF
— ClassName: AWR_3_POWER_RF
~ A AWR 3 1V0_RF1 FILT

1.0V Analog RF AWR3

LT LT

C87 C88 Co1
1ov 1ov 16V
22uF 10uF 1pF

L24
NLCV32T-R10M-EFRD

ClassName: AWR_3_POWER_RF
AWR 3 1V0 RF2 FILT

-]_CZDAJ_C207J_CQ3
1o0v 1o0v 16V
22uF 10uF 1pF
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References System 3.3V Supply
.
TLV70028EVM-463 Evaluation Module
TPS22965 Evaluation Module
SYSTEM_5V0 SYSTEM_5V0 5 SYSTEM_3Vv3
TPS73733QDRBRQL
Pp—— 1 ClassName: SYSTEM_3V3
C202 PMIC1 GPIO2 5. EN NG 2%
16V 6 €203
1F Ne = 16V
NR NC =<
1uF
= GND
GND co =
16V N GND
0.1uF
GND GND
[Tvroz EN  —FPMCLGROE
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ClassName: AWR_1_GENERAL

ClassName: AWR_2_GENERAL

Host to RF Board Connectors

ClassName: AWR_3_GENERAL

AZAWR 1 GPIO_0 ! /\__AWR 2 GPIO_0 ! ClassName: AWR_SYNC MAZAWRBTGRIG 2 T T T T T ! A AWR 2 GPIG 2 !
| —AWR 1 GPIO 1 o4 ! | —AWR 2 GPIO 1 o4 ! % EXT DIG SYNC | —AWR 3 GPIO 1 L ! | —AWR 4 GPIO 1 L !
| AWR 1 GPIO 2 | | AWR 2 GPIO 2 | | AWR 3 GPIO 0 | | AWR 4 GPIO 0 |
ol ol ClassName: AWR_CLOCK = =
: AWR SPI ISO1 I : AWR Pl ISO1 I EXT _40MHZ CLK 1V8 : A SPI_CLK1 I : A SPI_CLK1 I
| TAWR 1 SPI_HOST INTRL | | TAWR 2 SPI HOST INTRL | * | A SPL_MOSIL | | A SPL_MOSIL |
AWR 1 _SPI_CSL | AWR 2 _SPI_CSL | A SPL_CSL | A SPL_CSL |
| —AWR 1_SPI_MOSIL ) | —AWR 2 SPI_MOSIL ) e ClassName: PMIC_CONTROL I A SPI_HOST INTRL ) I A SPI_HOST_INTRL )
I —AWR 1 _SPI CLKL N | _AWR 2 SPI_CLKL N A ! I A SPL_MISOL N I A SPL_MISOL N
| | | | | PMIC_NRST I | | | |
| _AWR_1 UART RX | I _AWR 2 UART RX | | ICL_SCL | | __AWR_3 UART TX | | __AWR 4 _UART TX |
| TAWR_I_UART_TX X | | _AWR_2_UART_TX X | | ICL_SDA | | TAWR SUARTRX % | | TAWR_4_UART_RX K |
| _AWR 1_MSS LOGGER 2 | | TAWR 2 WSS TOGGER 3 ! PMIC2_TMPSNS SDA I | _AWR 3 BSS LOGGER ) | | _AWR 4_BSS LOGGER ) |
| _AWR 1 BSS LOGGER ? ? ‘ | _AWR 2 BSS LOGGER ? ? ‘ : PMIC2_TMPSNS_SCL ] | _AWR 3_MSS LOGGER ? <i ‘ | _AWR 4_MSS LOGGER ? f \
| - L _ ST ____ l o _____-_-21 [P _ 2
ClassName: AWR_1_SOP_RESET ClassName: AWR2_SOP_RESET _______~ ~ ~ — ~ ~— =~ 7~ ClassName: AWR_3_SOP_RESET T T ¢ ClassName: AWR_4_SOP_RESET T
PMICCLKOUT ., ' o ____ ClassName: AWR_SAFETY OP2_PMICCLKO! ! KO !
SYNCOUT ! A ! SOPL_SYNCOUT ! 4_SOPL_SYNCOUT I
TDO | f NERROR_OUT. I SOP0_TDO | 2_SOPO_TDO |
HOST ol | S TNPSNS ALERT | NRST_HOST | 2_NRST_HOST |
WARM RST 2 | R e—— [ WARM RST 2. | 4 WARM RST |
__________ Ay  _ ______x L ______ X
ClassName: AWR_1_JTAG ClassName: AWR_2_JTAG  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ClassName: AWR_3_JTAG e ClassName: AWR_4_JTAG ~ _ _ _ _ _ _ e
TCK <! DI ! AZ_AWR 4 TDI o
TMS ol DO ! " TAWR™2 TDO !
210 & MS ! I TAWR 2 Mx |
TDI ol CK | I _AWR 4 TCK gl
| | ! |
Host Board Connector 1 Host Board Connector 2
4
P32 CONN_MONITOR 1 1 (g 61 AWR 1 GPIO 0 o TP33g,  CONN MONITOR 2 1 61 ,  ClassName: AWR_4_CSI_LVDS
O—AWR T MCU CLKOUT CONN_2 62 AWR 1 GPIO L OB R AWR 4 TDI 2 62 i AWR 2 TSI2_TX0 N P RRICSEATONTE] |
ClassName: AWR_1_CSI_Lvds ~ _ _ _ _ _ _ _ _ _ _ L AWRINCY CLKOUT "~ - 3 63 AWR 1 _GPIO 2 = s AWR _4_TDO 3 63 1 AWR 4 _CSI2 TX0 P EWREYCSEATONEN]
"" R T VoS VAL T AWR17LVDS VALID P 4 64 EXT_DIG_SYNC e e AWR 4_TMS 4 64 ] 4. C8l2 X0 :
L LYDS_VALD_ AWR_1_LVDS VALID N 5 65 — AWR 4_TCK 5 65 L AWR 4 CSI2 TXL N
| [_AWR_1_LVDS_VALID_N AWR_4_TCK AWR_4_CSI2_TXI N | |
X o o6t AWR_1_SPI_MISOL SHEGH ] o ol 6t ) AWR_4_CSI2_TXL P AWRLA CSRITXLPT|
: AWR 1 LVDS FRCLK P | o o i S a— EINHC ST T2 AR~ 2OPT~SPREOT e ot R T EEE e
[AWR_1_LVDS_FRCLK P - o o = PI_CS1 e o
| [ EARRENIVDSIERGIGN AWR_1_LVDS FRCLK N e ol AWR_1_SPI_MOSIL PrMOSI AWR_4_SOP2_PMICCLKOUT o ol AWR CONN TP3 o TP8
| T o ol AWR _1_SPI_CLKL Fea o ol I L ______ ,  ClassName: AWR_4_CSI_LVDS
I ! e e CAWR T WARM RST | AWR 4 WARM RST e e /.~ ~ AWR 4 CSIZ CLK N
AWR_4_WARM_RST AWR_4 _CSI2_CLK_N ‘ |
| [TAWR_1_csiz_Tx3 P ﬁws i ggg Kg : : o o gm:gi 2& {PmICL_scL AWR 4 NRST HOST o o - AWR 4 CSI2 CLK P AWR 4 CSI2 CLK P | |
I [CAWR 1 _CSi2 TX3 N o o PMIC1_SDA e o | |
| ] e o EXT_40MHZ_CLK_1V8 B AR R AWR 4 _GPIO 2 e o N
, I e o NERROR OUT L AL - anio AWR_4_GPIO_L e o AWR 4 CSI2 TX2 N T |
AWR 1 CSI2 TX2 P e o - AWR 4_GPIO_0 e o ' AWR 4 _CSI2 TX2 P e L
| ‘ AWR_1_CSI2_TX2_P AWR 1 CSI2 TX2 N AWR 1 UART RX AWR_4_GPIO_0 t AWR_4_CSI2_TX2_P ‘ |
| [CAWR_1_CS2_TX2_N - * & { AWR_1_UART_RX o O |
\ \ AWR_1_UART TX At i ] [ AWR_4_BSS_LCGGER AWR 4 BSS LOGGER | |
| e nicwoce | s T e e e iR e |__sum s oo e s e |
| ‘ AWR_1_CSI2_CLK_N AWR SS_LOGGER ‘ AWR UART_TX AWR 4 UART RX T AWR_4_CSI2_TX3_P ‘ !
o 2 AWR_1_SOP2_PMICCLKOUT AVIR_E_DARI_FX 1 b4 2 | :
ClassName: AWR_1_CSI_LVDS b4 : 83 AWR_1_SOP1_SYNCOUT. AWR_4_SPI_CLK1 - : 83 1 AWR _4_LVDS FRCLK N R ATSERCIaTE] |
b le ol AWR_1_SOP0_TDO AWR_4_SPI_MOSIT o ol & 1 AWR_4_LVDS FRCLK P AWREAIVDSIERGIKIEN] |
| [CAWR 1_csz pa P i h 2 1o oo e AWR 4 Sh et . o> ! [
| [CawR 1 cs2 TXL N T8 ST — AVR_L_WARM_RST AWR_4_SPI_HOST_INTRL b ‘ AWR_4_LVDS VALID N !
! AWR 1 CSI2 TX0 P ! * o AWR 1 TCK ‘ AWREEESPIRHO STRINTED AWR_4 SPI_MISO1 e & : AWR_4 LVDS VALID P AWR_4_LVDS_VALID_N ‘ !
| [_AWR_1_CSI2_TX0_P AW I G TR N o o AWRCLTNS % [CAWR2_sPi_misoL ° o + AWR 4 LVDS VALID P | |
e o e o o -
1 [AWR 1 cs2 DON T e o AWR 1 TDO AWR 1 TMS (AWR TSI AWR 3 TDI e el 1 T _ .7, ClassName: AWR_3_CSI_LVDS
ClassName: AWR_2_CSI_LVDS ~ _ e o AWR 1 _TDI ) — AWR 3 TDO e o ‘VA |
’A ‘ ° o 1 W TR AWR 3 _TMS a & AWR 3 CSI2 TX0 N AWR 3_CSI2_ TX0O N ‘
CAWR 3 TMS | 3 CSI2 TXON | |
| [AWR_2_LVDS_VALID_P ﬁwg g 332 xﬁﬂg : n o & ﬁwg g gs: m)ssc_)rl‘NTm AWR_2_SPI_MISO1 e o n : AWR S CS12 TXO P AWR_ 3 CSI2_TXO P | |
| [AWR_2_LVDS VALID_N + e AWR_2_SPI_HOST_INTR1 | p————1 61— |
| ‘ T . WARM RST 35 | o ol 95 I AWR 3 CSI2 TXL N ARISICSEETX ]
| | 36 AWR 2 SPI CS1 R RST_HOST 36 96 | AWR 3 CSI2 TXL P sy |
AWR 2 _LVDS FRCLK P 37 97 AWR 2_SPI_MOSIL OP0_TDO 37 97 | _____fwr3cETMP ] l
| [AWR 2 VDS FRCIK P >—3WR—5TvDS FRELK N T 3 AWR 2_SPI_CLKL EWR s S Mo OP1_SYNCOUT 3
[AWR_2_LVDS_FRCLK_N AWR_2_SPI_CLKL =
| T bl OP2_PMICCLKOUT s o AWR_CONN TP4 o TP13
: AR 2 CS2 DB P pa A7 AT {AWRERUARTARX AWR 3 BSS LOGGER P 2T TAWRB TSI CIKN ~ T T o m oo o Classhiame: AIR_3_CSILVDS
| [AWR2CSE TGP AWR 2 CSI2 TX3a N__1 pa AWR_2_MSS LOGGER AWR 2 DART X ‘ [ AWR_3_BSS LOGGER AWR_3_MSS_LOGGER P AWR 3 CSI2 CLK P AWR_3 CS2 CLKN | |
‘ AWR_2 _CSI2_TX3_N * o AWR BSS LOGGER AWR SS_LOGGER ‘ AWR MSS_LOGGER AWR 3 UART TX ® o AWR_3 CSI2_CLK P ‘ |
! ! ° o AWR_2_BSS LOGGER [AWR 3_UART X AWR S UART Y ° o I AWR 3 CSI2 TX2 N |
\ AWR 2 CSI2 TX2 P\ pa AWR 2 GPIO 0 AVIR_E_DART_FX e 9 i AWR 3 CSI2 X2 P EWRNGIGSIZATXZANE |
I [TAWR 2 csiz Tx2 P L o o AWR 2_GPIO_0 o o - AWR 3 CSI2_TX2 P_| |
| [WAWEENCSPRDEIN AWR 2 CSI2 TX2 N_, e ol AWR 2 GPIO_L T ERETTEN T RETERER |_PMIC_BUCK_ENR145 0 PMIC_BUCKEN_CONN e ol
, e ‘ o ol 107 AWR 2 GPIO_2 — et PMIC NRST __R146 0_PMIC_NRST CONN e o ! I
| | o ol l08 AWR 2 GPIO_2 e = PMIC2_TMPSNS SDA e o | AWR 3 CSI2 TX3 N e |
| [_AWR_2_CSIz_CLK_P Qws g ggg gtﬁ : ° o 09 ﬁwg g w:gw HROSSTT AWR_2_NRST PMIC2_TMPSNS_SCL } EMIC2 TMPSNS SCL e o : AWR S CSI2 TX3 P AWR_3_csi2_Tx3.P_| !
| ‘ AWR_2_CSI2_CLK_N t AWR_2_WARM_RST AWR Pl CLK1 !
- AWR_3_SPI_CLKL L ! !
AWR 2 _SOP2 PMICCLKOUT AWREESCIMGST AWR 3 SPI_MOSIT I AWR 3 LVDS FRCLK N AWR 3 VDS FRCKN | |
ClassName: AWR_2_CSI_LVDS ~ _ AWR 2_SOP1_SYNCOUT NN " AWR 3 SPI_CSL | AWR 3 LVDS FRCLK P EWEEANGSIRGIKEN] |
h ‘ 7 4 AWR 2_SOPOQ_TDO [ AWR 3-SPIHOST NTRT —5_AWR 3 SPI HOST INTRL 1 o | |
| ETECER AWR 2 CSI2 TXL P, 55 | g ol L [WEWRE SRRSO AWR_3_SPI_MISOL 55 | o o | N
AWR 2_CSI2 TXL N 56 ol 1 AWR 2 TCK 56 . : AWR 3 LVDS VALID N
| ‘ AWR_2 _CSI2_TX1 N e AWR_2_TCK —————1 0 AWR_3 LVDS_VALID_N ‘ I
| AWR 2 CSI2 TX0 P | P—:;—‘ L s = ﬁwi% gg AWR_2_TMS ‘ TMPSNS_ALERT ;%‘:ngseAP\\_(E)RZT :; o o AWR 3 LVDS VALID P AWR_3 LVDS_VALID_P ‘ |
I [ AWR 2 csi2_TX0_P AWR 2 _CSIZ_TX0 N 5 1° ®Tn AWR_2_TDI AWR_3_GPIO_2 AWR_3_GPIO_L o 1® ® SYSTEM PGOOD — ~ ~ ~ TS - = - - = - - - — - -
| ‘ AWR_2_CSI2_TX0_N T * & AWR_2_TDI ) AWR GPIO_1 o SYSTEM_PGOOD ‘
AR N - ______J 0 | o CONN_MONITOR L R GrIoS AWR_3_GPIO 0 60 | g el 120 CONN_MONITOR 2
P1 P3 ] P1 P3
YSTEM_5V( YSTEM,
Bench 5.0V Supply P2 pe 1 1SYSTEM 5V SYSTEM. —5 b
MH1 MH2 +c190_l+c191 MH1 MH2
6 SYSTEM_5V0 10v —T~10v ClassName: SYSTEM_5V
GND_SENSE 1 4 SYSTEM 5V0_SENSE FX23-120P-0.55V15 I +c192_l*c103 FX23-120P-0.55V15
2 5 10V 10V
3 [ _L 4TuF | 47uF
] +C194
039300060 Tov GND  GND = =
Molex 4TuF GND  GND
GND
5.0V Supply Sense SOP Mode / Functional Mode Signals
SYSTEM_5V0 H
N sverou s o Safety Error Sianal AWR and PMIC 12C Signals
= GND SENSE WRTT55 AWR_1_TDO R147,, 100k AWR 1 SOPO TDO y Ignals
S SYRGTT AWR_L_DIG_SYNCOUT __RI48 v 10.0k___AWR 1 SOPL_SYNCOUT SYSTEM_3V3
GO AWR_L_PMIC_CLKOUT __RI149 \v 10.0k___AWR I SOP2 PMICCLKOUT AWR T Se—AWR 1 SCL PMICL_SCL
= —~ = AWR 1 SDA PMICL_SDA
N AWR_1_SDA ==
GND R T T56 AWR 2 TDO R151,, 100k AWR 2 SOPO TDO
n
AWR_2_DIG_SYNCOUT :wg g g:ﬁsé’t&gﬁ? g}gg iggt ﬁws g ggg; IE;(AVI\ICCS.L;TOUT R150 Note: ERROR_OUT signals are open-drain and active-low. AWR_2_SCL } ﬁws g ggk gm:gi gg:
GROUND TEST POINTS AWR_2_PMIC_CLKOUT - 0.0k Any one AWR device can pull the NERROR_OUT signal lo AWR_2_SDA
R AWR 3 TDO R155,,, 100k ___AWR 3 SOPO_TDO [ TS @i, AR 5 Sol |AWR 3 SCL PMIC1_SCL
P16 P17 WK S D6 SYNCOUT AWR 3 DIG_SYNCOUT __RI57 ' 100k __AWR 3 SOPL_SYNCOUT WN5SoAS_AWR 3_SDA PMICL_SDA
WR S PMT. CLKOUT AWR_3_PMIC_CLKOUT __RI59 \v 100k __AWR 3 SOP2_PMICCLKOUT NERROR GUT NERROR_OUT R154 0__AWR_1 NERROR OUT AWR T NERROR OU
@ERERERNGT 5 0__AWR_2 NERROR OUT AWR_4_SCL PMICL_SCL
soo1 5001 AWR 4 TDO R161,, 100k AWR 4 SOPO TDO Ris 0 AWR_ 3 _NERROR OUT AWR_2_NERROR_OU AWR 4 SCL_—AWR 4 SDA Fca—] PMICL_SDA
p1s p1s e AWR 4 DIG SYNCOUT __R162 v 10.0k___AWR 4_SOP1_SYNCOUT R160 0 AWR 4 _NERROR OUT NI AWR_4_SDA —
L = AWEEEMCIGIKOUT AWR 4_PMIC_CLKOUT __R163 \ 10.0k___AWR 4_SOP2_PMICCLKOUT == =
&
5001 5001 Ground test points should be
distributed across board near i
TP20 TP25 | major IC Note: Both functional mode and SOP modes of TDO signal
._g)m ._3001 are provided at the RF Host Interface connector.
Host device should not simultaneously drive the SOP modi
P29 TP30 pin and functional pin.
o L o
5001 5001
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 2/6/2020
TID # N Project Title: MMWCAS-RF-EVM w TEXAS
jumber: PROC054 __[Rev: D__| Sheet Title: HOST_CONNECTOR INSTRUMENTS
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[
FMCW_SYNCIN_1
FMCW_CLKOUT_1
FMCW_SYNCOUT_1

AWR 1 FMCW_CLKOUT |
AWR 1 FMCW_CLKOUT |
AWR 1 FMCW_SYNCOUT |

mb

AWR 1 DIG SYNCIN

DIC_Sei L AWR 1 DIG_SYNCOUT

DIG_SYNCOUT_1
OSC_CLKOUT_1

XTAL_CLKP_1
XTAL_CLKM_1

AWR_1 PMIC_CLKOUT
o
e P21

W

AWR 1 _OSC_CLKOUT
AWR 1 XTAL_CLKP
AWR 1 XTAL_CLKM

M

AWR RST
[hRSTL AWR /ARM_RST
WARM_RST_1
NERROR_IN_1 AWR 1 NERROR IN
NERROR_OUT 1 AWR_1_NERROR_OUT

AWR 1 UART RX
_: e

AWR 1 TCK
AWR 1 TMS
AWR 1 _TDO °
AWR 1 _TDI s 1
HOST_INTRL_1 —AWR PI_HOST INTR1
CLK1 1 AWR PI_CLK1
Csi1 AWR PI CS1
1 AWR P 1SO1
MISO1_1 T AWR = oo
MOSI1_1
AWR 1 GPIO 0
{ePoo1l >
AWR 1 GPIO 1
AWR 1 GPIO 2

AWR_1_SCL
AWR_1_SDA

AWR 1 BSS LOGGER
AWR 1 MSS LOGGER

BSS_LOGGER_1

MSS_LOGGER_1

CSI2_CL|

CSI2_CLK_1_P
CSI2_CLK_1_N
CSi2_
CSI2_TXi
CSi2_TX.
CSI2_TX.

X:

X:

X
S[x[=x
o|z|o

of

CSi2_
Csi2_

_VALID_1_P

5
LK N
P
N

Pull-ups disable write-protect
and hold functions by default

AWR Radar SoC - Interfaces

AWR LDO and Bandgap Output Capacitors

AWR_1V4_SYNTH_1 AWR_VBGAP_1
a C1_1 c2_1
Place output capacitors as close to power 167 16V
pins as possible - minimum mounting oF 0224F
inductance. :
ClassName: AWR_20GHZ_LO = =
GND GND
AWR 1V4 APLL 1 AWR_VOUT PA 1
C3_1 ICILI lCSJ
16V 16V 10V
1uF 0.22uF 10uF
&
NOTE: AWR antenna routed as GCPW AWR |nterfaces
transmission lines to etched antenna. wiiA_ ClassName: AWR_POWER_ANA =
‘Z \ GND
AWR_1V4_SYNTH 1
| %G13 | RESERVED VOUT_14SYNTH |-AL12 t -
ClassName: AWR_ANTENNA A= AR R~ 2 VOUT_14apLL1 [AL0 | AWR 1VA APLL T 7 Place R188 s close as possible 0
AR R T ' o [ Bio | AWR vBGAP 1 ! VOUT_PAIRE2 pins
= | AR RG T - Loo| RX2 VBGAP T T
NOTE: AWR FMCW_SYNCIN2 | - RX3 N
unused. Shorted to GND per | : ?:f i‘ T ; RX4 VOUT_PA :ngi : AWR VOUT PA 1 T R188 ] AWR 1 1V0 RF2 FILT ry
datasheet requirements. | A TXo 1 7 Bs ¢ VOUT_PA ) Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
e | ARG ; 22 ™ 15 T AWR TGP T B higher-current combined power path for simultaneous 3TX and RFL/RF:
NOTE: AWR | T 3 Csi2_TXP(0] o 1.0V operation.
FMCW_CLKOUT/SYNCOUT | ~—_ U~ ~ “A0/3 T BveW ELRGD Csi2_TXM[0] -
IRET ) RS \ AL EMO CLEOUT D?; FM_CW_SYNCINL CSl2_TXP[1] B R188 installed - shorts AWR_VOUT_PA to AWR_1VO_RF2 (default)
per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RFL/RF2 1.3V operation
- ﬁwg } Emgw gbﬁgg{” B1S | FM_cw_cLKOUT CSI2_CLKP S
77777777777777777777 — - D1_{ Fm_cw_SsyNcouT CSI2_CLKM
A ND | CSI2_TXP[2] L
ClassName: AWR_SYNC | _AWR 1 DIG SYNCIN N0 gone v o2 Txu]
T 2 K
| _AWR 1 DIG_SYNCOUT RL 1 332 DIG_SYNCOUT RS 1 e syc_our oo TxPE] P
[ —— “ CSI2_TXM[3]
A :VWVE 1 g_?ACL %LLI;OPUT R2 1 332 _OSC CLKOUT RS 1 : éi: 0SC_CLKOUT HS_DEBUGL P L ;
| CLKP HS_DEBUG1_M =
AWR_1_XTAL_CLKM TF1a] Cokm S SRR D D P
| T - -
ClassName: AWR_CLOCK S R 1Y D N
: ﬁvwv; 1 ;’é‘g CCI}IL(((JJlElJ'F ;g i gg% a’g‘uc gt:gg; F?Ssll : P':g PMIC_CLK_OUT - - RS T TREL T & T TGSAIESE T ) 475K [foiace termination and pull-up resistors
- MCU_CLK_OUT QSPI_CS £ close to QSPI controller - minimize stubs.
. ________"—__—___ _ _ _ ___________ 1 QSPLTLK R7 1 0 QSPI CLK 1 L]
g: VSENSE QSPI0] :
25| ANAMUX QSPI[1] |
ANALOGTESTL QSPI[2] .
g ANALOGTEST2 QsPI3] | ClassName: AWR_QSPI
£i< ANALOGTESTS g R e T T T T T T T mmm e m—— = — o
ClassName: AWR_GENERAL ANALOGTEST4 TT(;E !
NRST P12 | pecer B R8 1 332 _AWR 1 _TDO | ClassName: AWR_JTAG
! 1 WARM RS N2t waRM_RESET I !
I 1_NERROR_IN M| R T l
T—HER T |
‘\ AWR 1 NERROR OUT. R9 1 0 NERROR OUT RS 1 % ] NeRrOR_ouT SPILHOST_INTR_1
JART_RX and k 1 SPI_CLK_1 .
UART_TX directions AWRe | 1 R T AT T —Noof Rs232_RX SPI_CS 1 ClassName: AWR_GENERAL
with respect to AWR | = T RS232_TX MISO_1
| _AWR 1 SCL |pa | cecrnven HOSES
I TAWR 1S RI3 1 332 SDARS 1 T R |Jieeetved GPiop] |t |
ClassName: AWR_GENERAL I “AWR 1 BSS LOGGER R14 1 332 BSS LOGGER RS 1 R4 | peservED cpiop] ol AWR 1 GPIO 1 )
: AWR_1_MSS LOGGER R15 1 332 MSS LOGGER RS 1 : R5 | RecERVED cpiop] [l : AWR 1 GPIO 2 | ClassName: AWR_GENERAL
”””””””””””””””””””””””” XA2243PBGABL el it i A
R16_LR17_IR18_1
10.0k $10.0k $10.0k
SOP[2:0] Pins
n
NOTE: SOP (stAWRt on power) Pins
SOP[2)/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE? "Development"
SOP[2:0] =0b001 -> SOP_MODES3 "Funcational"
SOPI[2:01 =0b101 -> SOP MODES "OSPI Flashina”
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3V3 1 U2 1
QSPI_FLASH 3V3 1 s
NOR Flash
lR27_1 {R28 1
100k $10.0k —%E C Kll CSSCLK 16Mb (2M x 8)
QSPI DO 1 R30 1 ,,, 0 QSPI DO RS Sy EMTEER
QSPI D1 1 R31 1 "0 QSPI DL RS SoEmR
QSPI D2 1 R32 1 "0 QSPI D2 RS TR ep |2
QSPI D3 1 R33 1 "0 QSPI D3 RS 50! 4
FOLDISI03 oo Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors X25V1635FZNQ —
close to QSPI flash - minimize stubs. GND
ClassName: SYSTEM_3V3
SYSTEM_3V3
R29 1 0 QSPI_FLASH 3V3 1
o : =
Flash 3.3V Power Disconnect - Use ‘ —Lce 1 —Lc7 1 —Lca ; ClassName: AWR_DEBUG oo
to disconnect power to flash. 00
0.1uF
GND
Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 2/10/2020
TID # N Project Title: MMWCAS-RF-EVM w TEXAS
jumber: PROC054 __[Rev: D | Sheet Title: AWR_1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy or of this or any therein. Texas and/or s I Assembly VAWRIant: [Sheet:100f 19
not wAWRrant that this design will meet the specifications, will be suitable for your or fit for any p. urpose, or will operate in an i i rawn By:a0271760 File: PROC054D_AWR_I chDoc [Size:C http://www.ti.com
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A

W SYNGINT T _AWR 1 FMCW CLKOUT
K = AWR 2_FMCW_CLKOUT,
FMCW_CLKOUT_2 AWR 2 _FMCW_SYNCOUT
FMCW_SYNCOUT 2

ClassName: AWR_20GHZ_LO

AWR Radar SoC - Interfaces

AWR LDO and Bandgap Output Capacitors

AWR_1V4_SYNTH 2 AWR_VBGAP_2
A C1 2 c2.2
Place output capacitors as close to power 16V 16V
pins as possible - minimum mounting ok 0.22uF
inductance. -

GND GND

AWR 1V4 APLL 2 AWR _VOUT PA 2

lca 2 Ica,z lcs,z

AWR 2 DIG SYNCIN 16V 16V 10V
[DIG_SYNCIN_2
AER=T e AWR_2 DIG_SYNCOUT o . AWR Interfaces F 0.22uF 10uF
TP1_2 NOTE: AWR antenna routed as GCPW
AWR 2 OSC_CLKOUT ~ AR ar
{osC cLkouT 2} : ——
AWR 2 _XTAL_CLKP eI (S i iad eninm oA ClassName: AWR_POWER_ANA =
Ak 2 XTAL G & | GNP
- AWR_1V4_SYNTH 2
| %G13 | RESERVED VOUT_14SYNTH |-AL12 t -
I o ClassName: AWR_ANTENNA - — — iR R = = = o voUT_14piL1 [-A10 T AWR 1V4 APLL 2 | Place R188 as close as possible to
TP2_2 = % 1 oo RXL | VOUT_PA/RF2 pins
A RX2 K: B10 | AWR VBGAP 2 -
I"NOTE: AWR FMCW_SYNCIN2 ‘ AWR _RX3 T w2 o veern ! i
3 Lk | | T RX3 )
unused. Shorted to GND per ' AR B ; £25] Rxa VouT_PA ﬁm»q voureaz | R188,2 0 AWR 2 1V0 RF2 FILT -
datasheet requirements. | A X5 7 Bs ¢ VOUT_PA 1 ) Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
™ T 5 T T higher-current combined power path for simultaneous 37X and RF1/RF:
n P
[NRST 2 A M NOTE: AWR : AWR TX3 : B8 1 1x3 csiz_Txep) (~S18 AWR 2 CSi2 TX0 \ 1.0V operation.
WARNEE 182 AWR 2 _NERROR IN e SYN O U ~ T_TAWR T FMCW CLKOUT B1 CSI2_TXMIO) P=Pre 1P
NERROR_IN_2 AWR 5 NERROROUT unused terminated to 50-ohms 2Lt FM_CW_SYNCIND csiz_Txp(1] p-HAS R188 installed - shorts AWR_VOUT_PA to AWR_1VO_RF2 (default)
NERROR_OUT_2 per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
AWR_2_FMCW_CLKOUT | e e = G | €
A== mmmmm—m—m——— - - &5 - AWR 2 FMCW _SYNCOUT —R2L 4 FM_cw_syncouT CSI2_CLKM 4 L“
AWR 2 UART RX ClassName: AWR_SYNC | _AWR 2 DIG_SYNCIN ' N0 ] syne g;‘;{f;[é]]
T | L
_ AWR_2 UART TX | _AWR 2 DIG_SYNCOUT RI 2 332__DIG_SYNCOUT RS 2 TP sync our PR P
—————
AWR 2 TCK A_AWR 2 OSC_CLKOUT R2 2 332__OSC_CLKOUT RS 2 1 aue R e L
AWR 2 TMS " TAWR 2 _XTAL CLKP e ke 1S DEBUGL M [M14 LK N
AWR_2_TDO o | TAWR 2 XTAL CLKM TF14] cikm RS | AT D P
AWR 2 _TDI ClassName: AWR_CLOCK ! T - i 14 D N
TP3_2 HS_DEBUG2_M
_ | | = = 475k [& — ]
e | s e e g o clouree 2 et o s o ez o 17 e o v e
Clkiz2 AWR 2 SPI_CLKL o _______T______ . ___ 1 Held oo ok [0 <Pl GLK RS 2 R7 2 0 OSPI CLK 2 5 close to QSPI controller - minimize stubs.
= AWR 2 SPI CS1 c1 S RL SP T
Cs12 VSENSE QSPI0) D
" AWR 2 SPI_MISOL cL P QSPI |
MISO1 2 AR > ePMOSIT 30| ANAMUX QsPif] [<E% 55D \
MOSiz 2 70 [N vpestiadiy il Feto QSPI D | ClassName: AWR_QSPI
AWR 2 _GPIO 0 P: QSPIR] T
ANALOGTEST3 A= AWNR2 K- — - """~~~ ——-———-—————---—--
AWR 2_GPIO 1 R2 Ao TeK daMi3 AWR 2 TCK
AWR 2 GPIO_2 ClassName: AWR_GENERAL ~ _ _ _ _ _ _ _ _ _ _ _ ___ ________ _~~—_—_—_———————————— s [oL3 | AWR 2 TMS !
NRST ' P12 | peser DO [o318 T TDO RS 2 R8 2 332 _AWR 2_TDO I ClassName: AWR_JTAG
AWR 2 SCL | 2 WARM RSE T nipt) |
WARM_RESET oI
o AWR 2_SDA | —AWR 2 _NERROR_IN P7.) NERROR_IN L
W T |
BESAICIGGERNZ AWR g séss LL%%%EEF; | _AWR 2 NERROR OUT RO 2 T NERROR OUT RS 2 T8 \erroR_out LTS R
MSS_LOGGER_2 JART_RX and } . SPI_CLK_1 .
A_AWR 2 UART RX NS ClassName: AWR_GENERAL
UART_TX directions AWRe | 1~ — 2R GART Tx RI12 ., 332 UART TX RS 2 ne"] R3232.RX SPLCS. -
o with respect to AWR | = T RS232_TX MISO_1
CsI2_CLI P A Csl2 CLK P MOSI_1
CSZCLR 7 A N I _AWR 2 scL |_P4 | geserven -
CSIoRIX A 0P | _AWR 2 SDA RI3 2 332 SDA RS2 T R3 | pescnven GPioj] faltt ]
CSPRIXON A ClassName: AWR_GENERAL | _AWR 2 BSS LOGGER RI4 2 w332 _BSS LOGGER RS 2 T Re (== Gpiof] [t AWR 2 GPIO L N
IR A P : AWR 2 _MSS LOGGER RI5 2 w332 _MSS LOGGER RS 2 : | S Griop] [t : AWR 2 GPIO_2 | ClassName: AWR_GENERAL
— 3 XAz@PBGABL T T T T T T oo et i It
CSIPRD(E X R16_ZR17_ZR18 2
L X3 P 10.0k $10.0k $10.0k
CSI2_TX: P X
CSI2_TX: N
LVDS FRCLK 2 P Esg’ ,F:‘
LVDS_FRCLK 2 N AL|E B
LVDS_VALID_2_P =
LVDS_VALID_2_N S VALID N R
SOP[2:0] Pins
&
AWR 2 1VO0 RF2 FILT NOTE: SOP (stAWRt on power) Pins
SOP[2]/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE? "Development"
SOP[2:0] =0b001 -> SOP_MODES3 "Funcational"
SOPI2:0] =0b101 -> SOP MODES "OSPI Flashina”
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3V3 2 U2 2
SPI_FLASH 3V3 2 s
Pull-ups disable write-protect - NOR Flash
lR27_2 {R28 2
and hold functions by default I < —Q5hCs 2 cs 16Mb (2M x 8
Yy 100k $10.0k SPI_CLK 2
X 2 —QSPILC SCLK 80MHz CLK
QSPI_DO_2 R30 2 ,,, 0 " QSPI DO RS SEED
QSPI DI 2 R31 2 40 QSPI DL RS e
QSPI D2 2 R32 2 40 QSPI D2 RS Whisio2 e |2
QSPI D3 2 R33 2 0 QSPI D3 RS s 4
FOLDISI03 oo % Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors X25V1635FZNQ —
close to QSPI flash - minimize stubs. GND
ClassName: SYSTEM_3V3
SYSTEM_3V3
R29 2 0 QSPI_FLASH 3V3 2
o : =
Flash 3.3V Power Disconnect - Use ‘ —Lce 2 —Lc7 2 —Lca 2 ClassName: AWR_DEBUG oo
to disconnect power to flash. Sov
0.1uF
GND
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 2/10/2020
TID # N Project Title: MMWCAS-RF-EVM w TEXAS
umber: PROC054 __[Rev: D | Sheet Title: AWR 1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy or of this or any therein. Texas andJor its I Assembly VAWRiant: [Sheet:100f 19
not wAWRrant that this design will meet the specifications, will be suitable for your o fit for any p IAWR purpose, or will operate in an i ion. Texas Drawn By:a0271760 File: PROC054D_AWR_| chDoc [Size:C http:/
and/or its licensors do not that the design is worthy. You should validate and test your design ion to confirm the system _[Engineer: 20271760 Contact: ti © Texas Instruments
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ClassName: AWR_20GHZ_LO

AWR Radar SoC - Interfaces

AWR LDO and Bandgap Output Capacitors

AWR_1V4_SYNTH 3 AWR_VBGAP_3
A C1.3 c2.3
Place output capacitors as close to power 16V 16V
pins as possible - minimum mounting ok 0.22uF
inductance. -
GND GND

AWR 1V4 APLL 3 AWR _VOUT PA 3

lca 3 Ica,s l

_ C5_3
AWR 3 DIG SYNCIN 16V 16V 10V
[ DT Ne T AWR 3 DIG_SYNCOUT ° WF 0294F oo
o
AWR 3 OSC CLKOUT TP1_3 NOTE: AWR antenna routed as GCPW AWR |nterfaces
AWR 3 _XTAL_CLKP eI (S i iad eninm vta ClassName: AWR_POWER_ANA =
Ak 3 XTAL G & | GNP
. L AWR_1V4 SYNTH 3
| %G13 | RESERVED VOUT_14SYNTH |-AL12 t -
R RS o ClassName: AWRANTENNA 1 = — BWRRRL3= —— — 1 e VOUT_taapiiy [-AL0 - AWRIVE APLLS Place RL88 as close as possible to
P23 = % 1 oo RXL | VOUT_PA/RF2 pins
A RX2 K: B10 | AWR VBGAP 3 -
I"NOTE: AWR FMCW_SYNCIN2 ‘ AWR _RX3 T w2 o veern ! i
5 1L I | T RX3
unused. Shorted to GND per | : ?:f - ; RX4 VOUT_PA :H : AWR VOUT PA 3 : R168 ] AWR 3 IVO RF2 PILT T
datasheet requirements. | A X5 7 m TX1 VOUT_PA 1 ) Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
AWR 3 NRST — | T 7 22 ™ 15 T AT TEB TR higher-current combined power path for simultaneous 37X and RF1/RF:
[NRST_3 NOTE: AWR ™ csi2_TxP[o] = 1.0V operation.
AWR 3 WARM RST | ] G14 AWR 3 CSI2_TX0
WARM_RST_3 AWR 3 NERROR IN RMCWLCERG S YN OUT) ~ T_AWR T FMCW SYNCOUT 81 o2 TXMIO] P e AWR 3 CSi2 TXL P
NERROR_IN_3 AWR ERROR OUT unused terminated to 50-ohms \ Dis”| FM-CW_SYNCINL CSI2_TXR]| - AWR 3 CSI T R188 installed - shorts AWR_VOUT_PA to AWR_1V0_RF2 (default)
NERROR_OUT_3 per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] ok R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
AWR_3_FMCW_CLKOUT | e e o i | AWR_3_CSI2_CLK
= AWR_3_FMCW_SYNCOUT oYl | D S e o i | AWR_3_CSI2_CLK_N
———————————————————— 5 - - _CW_ _
A GND CSI2_TXP[2] AWR 2 2P
AWR 3 UART RX ClassName: AWR_SYNC | _AWR 3 DIG_SYNCIN ! n10 . AWR 3 C: 2
- SYNC_IN Csi2_TxXM[2]
T | L
_ AWR 3 UART TX | _AWR 3 DIG_SYNCOUT RI 3 332__DIG_SYNCOUT RS 3 e Sincour e :m: = g =
C:
AWR 3 TCK A_AWR 3 OSC_CLKOUT R2 3 332__OSC_CLKOUT RS 3 1 aue R e AWR FRCL
AWR 3 TMS " TAWR 3 XTAL CLKP e ke 1S DEBUGL M [M14 AWR_3_LVDS FRCLK N
AWR 3 TDO o | TAWR 3 XTAL CLKM TF14] cikm RS | AT AWR_3_LVDS VALID P
lassName: X — - 14 LVD
AWR 3 TDI Ths 3 ClassName: AWR_CLOCK ! T SNl AWR 3 LVDS VALID N
_ | | | = 475k [& — ]
P —— | —gum s e oo 53w it Mo R o e e cuoun R o 17 e wrmston g o e
e AWR 3_SPI CLKL - MW __—___ - ____ ] SHE Pl SPI_CLK RS 3 R7 3 0 OSPICLK 3 [ CEEO D QA G = (Al S,
= AWR 3 SPI CS1 c1 S RL SP T
Cs1 3 VSENSE QSPI[0] D
" AWR 3 SPI_MISOL cL P QSPI |
MISO1_3 I AWR = 0SI1 B ANAMUX QSPI[1] R12 OSPI D |
MOSIL 3 70 [N vpestiadiy il Feto QSPI D | ClassName: AWR_QSPI
AWR 3 GPIO 0 P: QSPIR] T
ANALOGTEST3 A= AWNR3IK— — - """~ —-———-——-—-——-———---—--
AWR 3 GPIO 1 R2 Ao TeK daMi3 AWR 3 TCK
AWR 3 GPIO_2 ClassName: AWR_GENERAL ~ _ _ _ _ _ _ _ _ _ _ _ ___ _________~~—_—_—_—————————— s L3 AWR 3 TMS !
NRST ' P12 | peser DO |o318 T TDO RS 3 R8 3 332 _AWR 3_TDO I ClassName: AWR_JTAG
AWR 3 SCL | 3_WARM_RS] N1 WARM_RESET TDI |
AWR_3 SDA | 3_NERROR_IN P7 NERRO_R IN [}
TNER T |
AWR g séss IL%%%!EEF; | _AWR 3 NERROR OUT RO 3 T NERROR OUT RS 3 T8 \erroR_out LTS R
MSS_LOGGER_3 JART_RX and ; 1 SPI_CLK_1 .
A_AWR 3 UART RX NS ClassName: AWR_GENERAL
UART_TX directions AWRe | | AWR 3 UART TX RIL 3 37 UART TX RS 3 T ED RS232_RX SPI_CS_1 -
~ with respect to AWR | = T RS232_TX MISO_1
CsI2_CLI P A Csl2 CLK P MOSI_1
CSI2_CLK 3.1 A KN | —AWR 3 soL |_P4 | geserven -
CSIoRIX A 0P | _AWR 3 SDA RI3 3 332 SDARS3 e | S GPioj] faltt ]
SR A ClassName: AWR_GENERAL | _AWR 3 BSS LOGGER RI14 3 w332 _BSS LOGGER RS 3 T Re (== Gpiof] [t AWR 3 GPIO L N
IR A P : AWR 3 _MSS LOGGER RI5 3 332 _MSS LOGGER RS 3 : | S Griop] [t : AWR 3 GPIO 2 | ClassName: AWR_GENERAL
L 3 XAz@PBGABL T T T T T T oo et i At
== X R16_3R17_ZR18 3
L X3 P 10.0k $10.0k $10.0k
CSI2_TX: P X
CSI2_TX: N
LVDS FRCLK 3 P Esg’ ,F:‘
LVDS_FRCLK 3 N AL|E B
LVDS_VALID_3_P DS VALD N
LVDS_VALID_3_N .
SOP[2:0] Pins
&
AWR 3 1VO0 RF2 FILT NOTE: SOP (stAWRt on power) Pins
SOP[2]/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE? "Development"
SOP[2:0] =0b001 -> SOP_MODES3 "Funcational"
SOPI2:0] =0b101 -> SOP MODES "OSPI Flashina”
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3V3 3 U2 3
QSPI_FLASH 3v3 3 s
Pull-ups disable write-protect - NOR Flash
lR27_3 {R28 3
and hold functions by default i m —Q5h L5 8 cs 16Mb (2M x 8
Yy 100k $10.0k QSPI_CLK 3
QSPI DO 3 R30 3 ,,, 0 T QSPI DO RS s EMTEER
QSPI DL 3 R31 3 40 QSPI DL RS e
QSPI D2 3 R32 3 4 0 QSPI D2 RS Whisio2 e |2
QSPI D3 3 R33 3 0 QSPI D3 RS s 4
FOLDISI03 oo % Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors X25V1635FZNQ —
close to QSPI flash - minimize stubs. GND
ClassName: SYSTEM_3V3
SYSTEM_3Vv3
R29 3 0 QSPI_FLASH 3V3 3
o : =
Flash 3.3V Power Disconnect - Use ‘ —Lce 3 —Lc7 3 —Lca 3 ClassName: AWR_DEBUG oo
to disconnect power to flash. Sov
0.1uF
GND
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 2/10/2020
TID # N Project Title: MMWCAS-RF-EVM w TEXAS
umber: PROC054 __[Rev: D | Sheet Title: AWR 1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy or of this or any therein. Texas andJor its I Assembly VAWRiant: [Sheet:100f 19
not wAWRrant that this design will meet the specifications, will be suitable for your o fit for any p IAWR purpose, or will operate in an i ion. Texas Drawn By:a0271760 File: PROC054D_AWR_| chDoc [Size:C hittp://www.ti.com
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AWR Radar SoC - Interfaces

AWR LDO and Bandgap Output Capacitors

AWR_1V4 SYNTH 4 AWR_VBGAP_4
n c1 4 c2_4
Place output capacitors as close to power| 167 16V
pins as possible - minimum mounting oF 0224F
inductance. -
‘Z ”””””””” | ClassName: AWR_20GHZ_LO = =
AWR_1_FMCW_SYNCOUT | GND GND
[ FMCW_SYNCIN1_4 >
AWR _4_FMCW_CLKOUT I
AWR_4_FMCW_SYNCOUT. :
”””””””” AWR_1v4 APLL 4 AWR_VOUT PA 4
C3_4 ICILA lcu
AWR 4 DIG SYNCIN 16V 16V 10V
AWR 4 _DIG_SYNCOUT u 220 u
[DIG_SYNCIN_4 1uF 0.22uF 100F
DIG_SYNCOUT 4 O ™
. AWR 4 OSC CLKOUT TP1_4 NOTE: AWR antenna routed as GCPW AWR |nterfaces
AWR _4_XTAL_CLKP eI (S i iad eninm vtapn ClassName: AWR_POWER_ANA =
Ak 4 XTAL G & | GNP
= = AWR_1V4 SYNTH 4
| %G13 | RESERVED VOUT_14SYNTH |-AL12 t -
e aewT o ClassName: AWRANTENNA 1 = — BWRRRL= —— = ° e VOUT_taapiiy [-AL0 - AWR IVE APLL 4 Place RL88 as close as possible to
™2 4 = X AWR RO 1 Gl R | AWR VBGAP 4 ! VOUT_PA/RF2 pins
- | o : 201 Rz veeap B0 -
A RX.
NOTE: AWR FMCW_SYNCIN2 | . RX3
unused. Shorted to GND per ' Ann e ; £25] Rxa VouT_PA ﬁm»q VOUT PA 4 : R188,4, O AWR 4 1V0 RF2 FILT -
datasheet requirements. | A X 4 7 Bs ¢ VOUT_PA 1 ) Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
™ — = o higher-current combined power path for simultaneous 3TX and RFL/RF:
n P
[ NRST 2 A M NOTE: AWR : AWR TX3 4 : B8 1 1x3 csiz_Txep) (~S18 AWR 4 CSi2 TX0 \ 1.0V operation.
WARM_RST 4 FMCW_CLKOUT/ISYNCOUT |~ U= = “sW& T Bvcew SyRce Csi2_TXM[0] o
NERROR_IN_4 A S unused terminated to 50-ohms \ AWR 1 PMCW S YNCOUT Lo} FM_CW_SYNCINI csiz_Txply] p-HLS 1 R188 installed - shorts AWR_VOUT_PA to AWR_1V0_RF2 (default)
NERROR_OUT_4 per datasheet requirements. AWR 4 ENICW CLROUT FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
- =L AR FVCWSYNCOUT B1S | em_cw_cLkouT Csi2_CLkp 315 S
A== mmmmm—m—m——— - - &5 - —R2L 4 FM_cw_syncouT CSI2_CLKM 4 =
AWR 4 UART RX ClassName: AWR_SYNC | _AWR 4 DIG_SYNCIN ' N10| syne g;‘;{:;[é]]
T | =
_ AWR _4_UART TX | _AWR 4 DIG_SYNCOUT RI 4 332__DIG_SYNCOUT RS 4 e Sincour e el P
—_
AWR 4 TCK "A_AWR 4_OSC_CLKOUT R2 4 332 _OSC_CLKOUT RS 4 TS| o oG R e LK P
AWR _4_TMS " TAWR 2 XTAL CLKP =TI ey e € LK N
AWR_4_TDO o | —AWR 4 _XTAL CLKM TF1a.] cikm S e | D P
AWR 4 _TDI Ths 4 ClassName: AWR_CLOCK ! T DT | DN
- | _AWR 4 PMIC_CLKOUT R4 4 332 PMIC_CLKOUT RS 4 |_p13 - d 475k & — -
ST TTRT T AWR 4 SPI HOST INTRL | ZAWR 4 _MCU CLKOUT RS 4 33.2__MCU CLKOUT RS 4 T Wl Qsplcs P8 | g By :gg"g,'f“'&mgﬁe’:ﬂ"r'rﬁgirﬁi':‘;fbs
s AWR 4 SPI CLKL o ___________M™M_____ - _______ ] - Qopl CLK [RIO SPI_CLK RS 4 R7 4 0 OSPLCLK 4 5 :
e AWR 4 SPI CS1 2 c1a | yernse = RL SP T
T QSPI[0] =
" AWR 4 1SOL 2 c1. P QsP |
MISO1_4 I AWR 4 SP 0SI1 7 B ANAMUX QSPI[1] R12 OSPI D |
MOSiz 4 2 70 [N vpestiadiy QSPI2] <575 QSPI D | ClassName: AWR_QSPI
QSPI3] T
AWR 4 GFIO.O 4 P3 ] ANALOGTESTS = R E— —m e mmmmmmmmm—————————
AWR 4_GPIO 1 2 CFB| e ek dgMi3 AWR 4 TCK
AWR 4_GPIO 2 ClassName: AWR_GENERAL ~ _ _ _ _ _ _ _ _ _ _ _____ __ ______ s Bz~ _AWR 4 NS |
4 NRST P12 | peser DO [o318 T TDO RS 4 RE 4 337 _AWR 4 100 I ClassName: AWR_JTAG
AWR 4 SCL | 4 _WARM RS N1 WARM_RESET TDI |
AWR_4 _SDA | 4 NERROR_IN P7 NERRO_R IN [}
W = T |
ﬁws 2 SISSSS IL%%%EEF:Q | _AWR 4 NERROR OUT RO 4 0__NERROR OUT RS 4 ‘ N8| NERROR_OUT SPILHOST_INTR_1
MSS_LOGGER_4 JART_RX and ¥ 1 SPI_CLK_1 .
UART_TX directions AWRe | [°—AWR 4 UART RX NS f Rs232_RX SPICS 1 ClassName: AWR_GENERAL
T | LCSs .
csi <P with respect to AWR ) AWR 4 UART TX R11 4 332 UART TX RS 4 - N6 RS232_TX MISO_1
CSI2_CLK_4_P — TN | AWR 4 SCL | pa MOSI_1
e 0P | TAWR 4 SDA R34 332 SDARS 4 T R3 | Reernven pio] |l 1
TR ClassName: AWR_GENERAL | _AWR 4_BSS LOGGER R14 4 w332 _BSS LOGGER RS 4 T Ra | pesenven o] N1 AWR 4 _GPIO L N
STORTN P : AWR _4_MSS LOGGER R15 4 w332 _MSS LOGGER RS 4 : | S Griop] |3 : AWR 4 _GPIO 2 | ClassName: AWR_GENERAL
— 3 XAz@PBGABL T T T T T T oo et s Aot
CSl2_TX2_. X R16_4R17_4R18 4
e X3 P 10.0k $10.0k $10.0k
CSI2_TX3 4 P X
CSI2_TX3 4 N
LVDS FRCLK 4 P ESE’ ,F:‘
LVDS_FRCLK 4 N ALIE B
e AWR DS VALID N
SOP[2:0] Pins
&
AWR 4 1VO0 RF2 FILT NOTE: SOP (stAWRt on power) Pins
SOP[2)/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE? "Development"
SOP[2:0] =0b001 -> SOP_MODES3 "Funcational"
SOP[2:0] =0b101 -> SOP MODES5 "OSP! Flashing"
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3V3 4 U2 4
QSPI_FLASH 3V3 4 o
Pull-ups disable write-protect - NOR Flash
\R27_4 LR28 4
and hold functions by default. | $100k $10.0k —%g s cs 16Mb (2M x 8)
QSPI DO 4 R30 4 ,,, 0 T QSPI DO RS s EMTEER
QSPI D1 4 R31 4 w0 QSPI DL RS oo
QSPI D2 4 R32 4 w0 QSPI D2 RS WEs02 e |2
QSPI D3 4 R33 4 0 QSPI D3 RS P 4
FOLDISI03 oo % Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors X25V1635FZNQ —
close to QSPI flash - minimize stubs. GND
ClassName: SYSTEM_3V3
SYSTEM_3Vv3
R29 4 0 QSPI_FLASH 3V3 4
I“Flash 3.3V Power Disconnect - Use _L _L _]_ ClassName: AWR_DEBUG =
C6_4 C7_4 c8_4 GND
to disconnect power to flash. S0v
0.1uF
GND
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 2/10/2020
TID # N Project Title: MMWCAS-RF-EVM w TEXAS
umber: PROC054 __[Rev: D__| Sheet Title: AWR_1 INSTRUMENTS
Texas Instruments and/or its ficensors do not the accuracy or of this orany therein. Texas and/or its T Assembly VAWRIant: [Sheet.100f 19
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AWR 1 1V2 FILT

VIN_18BB SUPPLY

AWR 1 1V8 FILT

: :’ x ’i AWR 1 1V8 FILT
AWR_1V0 RFL 1 AWR 1 1VO RF1 FILT
AWR 1VO RF2 1 AWR 1 1VO RF2 FILT

VIN_13RF1 SUPPLY

AWR 1 1VO RF1 FILT

—]—0135,1 J—c1a7,1J—c13871J—c13971
16V 16V 16V 10V
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

AWR 1 1V2 FILT

—Lc142,1J—0143,1J—0144,1J—c145,1
16V

0.22uF

VIOIN SUPPLY

SYSTEM_3V3

C148_1
16V
0.22uF

AWR Radar SoC - Power and Decoupling

AWR Power - BGA Decoupling

VIN_18VCO, VIN_18CLK SUPPLY

AWR 1 1V8 FILT

VIN_13RF2 SUPPLY

AWR 1 1VO RF2 FILT

C140_1
16V
0224F

VIN_SRAM SUPPLY

AWR 1 1V2 FILT

C146_1
16V
0.1uF

GND

AWR Power

UL 18
VIOIN_18DIFF SUPPLY VIOIN_18 SUPPLY AR BT R yoow
— — A1 voDIN
VDDIN
AWR 1 1V8 FILT AWR 1 1V8 FILT R6 | oI
c1sa 1 c1as 1 AWR 1 1V0 RF1 FILT S { vtk
6V 6V ]I S| VIN_13RF1
VIN_13RF1
0.224F 0.22uF AWR 1 1V0 RF2 FILT . €2 |y 1srr2
D2 | viN_13RF2
— = K5
oo o o] ynaoes
AWR 1 1V8 FILT &
E“Z VIN_18CLK vssa A
B12 | viN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 |\ sram vssa [
VSSA
RIS | viow vssa [ALS
VSSA
K13 | vion_18 VSSA
VSSA
D13 | vioIN_18DIFF VSSA -~
VSSA
J_ P14 1 ynwa VSSA 2
C141_1
VSSA
10V c
VSSA
100F Yo |2
£ vss vssA <
4—E6 { vss VSSA
p—E8 | vss vssa (&
E10 | vss vssa (&
ElL | yss vssa (&
2 vss vssa (E15
L vss vssa (—E1—4
t—o2— vss vssa (—E2—4
811 vss vssa (—E2-
=281 vss vssa (13
221 vss vssa (£
VNWA SUPPLY i vss vesn (25
T VSS VSSA 2
VSS VSSA
AWR 1 1V2 FILT 36| ves veea |63
j; vss vssa -3
vss VSSA
%\‘}771 201 vss VSSA
o t—— vss VSSA
- t—o 1 vss VSSA
K9 | vss vssa (L
L 'ﬁ vss VSSA
o vss VSSA
GND L5 1 vss vssa (M3
L6 | vss VSSA
L8 | vss VSSA
L10 | yss VSSA
RIS | yss vssa [-R
XA2243PBGABL
GND
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 1/20/2020
TID # N Project Title: MMWCAS-RF-EVM Q’ TEXAS
umber: PROC054 __|Rev: D__| Sheet Title: DECOUPLING _CAPS 1 INSTRUMENTS
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AWR 2 1V2 FILT

VIN_18BB SUPPLY

AWR 2 1V8 FILT

: :’ x ’i AWR 2 1V8 FILT
AWR_1V0 RFL 2 AWR 2 1VO RF1 FILT
AWR_1VO RF2 2 AWR 2 1VO _RF2 FILT

VIN_13RF1 SUPPLY

AWR 2 1VO _RF1 FILT

—]—0135,2 J—cuLzJ—cna,zJ—msg,z
16V 16V 16V 10V
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

AWR 2 1V2 FILT

—Lc142,2J—cua,zJ—cuA,zJ—cms,z
16V

0.22uF

VIOIN SUPPLY

SYSTEM_3V3

C148_2
16V
0.22uF

AWR Radar SoC - Power and Decoupling

AWR Power - BGA Decoupling

VIN_18VCO, VIN_18CLK SUPPLY

AWR 2 1V8 FILT

VIN_13RF2 SUPPLY

AWR 2 1VO RF2 FILT

C140_2
16V
0224F

VIN_SRAM SUPPLY

AWR 2 1V2 FILT

C146_2
16V
0.1uF

GND

AWR Power

UL 28
VIOIN_18DIFF SUPPLY VIOIN_18 SUPPLY e R yoow
— — A1 voDIN
VDDIN
AWR 2 1V8 FILT AWR 2 1V8 FILT R6 | oI
c1sa 135 2 AWR 2 _1V0 RF1 FILT S { vtk
6V 6V ]I S| VIN_13RF1
VIN_13RF1
0.224F 0.22uF AWR 2 _1V0 RF2 FILT . €2 |y 1srr2
D2 | viN_13RF2
— = K5
oo o o] ynaoes
AWR 2 18 FILT &
E“Z VIN_18CLK vssa A
B12 | viN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 |\ sram vssa [
VSSA
RIS | viow vssa [ALS
VSSA
K13 | vion_18 VSSA
VSSA
D13 | vioIN_18DIFF VSSA -~
VSSA
P14 | ynwa VSSA 4
C141_2
VSSA
10V c
VSSA
100F Yo |2
£ vss vssA <
4—E6 { vss VSSA
p—E8 | vss vssa (&
E10 | vss vssa (&
ElL | yss vssa (&
2 vss vssa (E15
L vss vssa (—E1—4
t—o2— vss vssa (—E2—4
811 vss vssa (—E2-
=281 vss vssa (13
221 vss vssa (£
VNWA SUPPLY i vss vesn (25
T VSS VSSA 2
VSS VSSA
AWR 2 1V2 FILT 36| ves veea |63
j; vss vssa -3
vss VSSA
%\1}772 Jé;’ vss VSSA
o t—— vss VSSA
- t—o 1 vss VSSA
K9 | vss vssa (L
L 'ﬁ vss VSSA
o vss VSSA
GND L5 1 vss vssa (M3
L6 | vss VSSA
L8 | vss VSSA
L10 | yss VSSA
RIS | yss vssa [-R
XA2243PBGABL
GND
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 1/20/2020
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umber: PROC054 __|Rev: D__| Sheet Title: DECOUPLING _CAPS 1 INSTRUMENTS
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AWR 3 1V2 FILT

VIN_18BB SUPPLY

AWR 3 1V8 FILT

: :’ x ’g AWR 3 1V8 FILT
AWR_1V0 RFL 3 AWR 3 1VO RF1 FILT
AWR_1VO RF2 3 AWR 3 1VO_RF2 FILT

VIN_13RF1 SUPPLY

AWR 3 1VO RF1 FILT

—]—0135,3 J—cuLaJ—cna;J—mng
16V 16V 16V 10V
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

AWR 3 1V2 FILT

—Lc142,3J—0143,3J—014473J—c145,3
16V

0.22uF

VIOIN SUPPLY

SYSTEM_3V3

c148_3
16V
022uF

AWR Radar SoC - Power and Decoupling

AWR Power - BGA Decoupling

VIN_18VCO, VIN_18CLK SUPPLY

AWR 3 1V8 FILT

VIN_13RF2 SUPPLY

AWR 3 1VO RF2 FILT

C140_3
16V
0224F

VIN_SRAM SUPPLY

AWR 3 1V2 FILT

C146_3
16V
0.1uF

GND

AWR Power

U1 38
VIOIN_18DIFF SUPPLY VIOIN_18 SUPPLY AUR S L2 BT R yoow
— — A1 voDIN
VDDIN
AWR 3 1V8 FILT AWR 3 1V8 FILT R6 | oI
c1oa 3 138 3 AWR 3 1V0 RF1 FILT _I_GJE. LT
16V 16V | | DR
VIN_13RF1
0.224F 0.22uF AWR 3 1V0 RF2 FILT . c2 | WiNiisres
D2 | \iN_13RF2
= = ©
A oo o] ynisee
AWR 3 18 FILT &
E“Z VIN_18CLK vssa A
B12 | viN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 |\ sram vssa [
VSSA
RIS | viow vssa [ALS
VSSA
K13 | vion_18 VSSA
VSSA
D13 | vioIN_18DIFF VSSA -~
VSSA
J_ P14 1 ynwa VSSA 2
C141_3
VSSA
10V c
VSSA
100F Yo |2
£ vss vssA <
4—E6 { vss VSSA
p—E8 | vss vssa (&
E10 | vss vssa (&
ElL | yss vssa (&
2 vss vssa (E15
L vss vssa (—E1—4
t—o2— vss vssa (—E2—4
811 vss vssa (—E2-
=281 vss vssa (13
221 vss vssa (£
VNWA SUPPLY Ho | VSS VSSA 51
T VSS VSSA 2
VSS VSSA
AWR 3 1v2 FILT 36| ves e |
j; vss vssa -3
vss VSSA
%\‘}773 201 vss VSSA
o t—— vss VSSA
- t—o 1 vss VSSA
K9 | vss vssa (L
L 'ﬁ vss VSSA
o vss VSSA
GND L5 1 vss vssa (M3
L6 | vss VSSA
L8 | vss VSSA
L10 | yss VSSA
RIS | yss vssa [-R
XA2243PBGABL
GND
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 1/20/2020
TID # N Project Title: MMWCAS-RF-EVM Q’ TEXAS
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VIN_18BB SUPPLY

AWR 4 1V8 FILT

VIN_13RF1 SUPPLY

AWR 4 _1V0_RF1 FILT
AWR 4 1V2 FILT
: } x ,: AWR 4 1V8 FILT J_
AWR-IVO-RFL 7 |_AWR 2 _1V0 RFL FILT C136_4 C137_4=/—C138_4=—C139_4
AWR-IVO RF2 4| _AWR 2 _1V0 RF2 FILT 16V 16V 16V 10V
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

—Lc142,4J—0143,4J—0144,4J—c145,4
16V

0.22uF

AWR 4 1V2 FILT

VIOIN SUPPLY

SYSTEM_3V3

C148_4
16V
0.22uF

AWR Radar SoC - Power and Decoupling

AWR Power - BGA Decoupling

AWR Power

U1 4B
VIN_18VCO, VIN_18CLK SUPPLY VIOIN_18DIFF SUPPLY VIOIN_18 SUPPLY AR L2 BT R yoow
— ’ — — — VDDIN
P15 | vooin
AWR 4 1V8 FILT AWR 4 _1V8 FILT AWR 4 1V8 FILT R6 | oI
AWR 4 1V0 RF1 FILT s
C134_4 C135_4 35 | VIN-18RFL
16V 16V | | DR
VIN_13RF1
0.224F 0.22uF AWR 4 _1V0 RF2 FILT —] e
D2 | \iN_13RF2
— = K5
oo o ) v some
AWR 4 18 FILT &
E“Z VIN_18CLK vssa A
B12 | viN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 |\ sram vssa [
VSSA
RIS | viow vssa [ALS
VIN_13RF2 SUPPLY s vssA
— VIOIN_18 VSSA
VSSA
AWR _4_1V0_RF2 FILT 013 | vioin_1epiFF vssa 22
VSSA
P14 4
C140_4 C141_4 VNWA VSSA
VSSA
16V 10V o |2
0.224F 100F Yo |2
£ vss vssA <
L t—eo Vss vssa (<
= —E8 | vss VSSA
GND E10 | vss vssa (&
ElL | yss vssa (&
2 vss vssa (E15
L vss vssa -1 —4
t—o2— vss vssA -2 —4
811 vss vssa (—E2-
=281 vss vssa (13
221 vss vssa (£
VIN_SRAM SUPPLY VNWA SUPPLY Ho | VSS VSSA 51
- T VSS VSSA 2
VSS VSSA
AWR 4 _1V2 FILT AWR 4 1v2 FILT 36| ves e |
j; vss vssa -3
C146_4 C147_4 Si0| veS vssA
vss VSSA
16V 16V K7
0.1uF 0.1uF e | ves yssa
- - t—o 1 vss VSSA
K9 | vss vssa (L
L L 'ﬁ vss VSSA
o o vss VSSA
GND GND 5] ves vesa [ M3
L6 | vss VSSA
L8 | vss VSSA
L10 | yss VSSA
RIS | yss vssa [-R
XA2243PBGABL
GND
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Refi -
i — AWR Radar SoC - Pull-Up and Pull-Down Resistors
PULL-UP OPTIONS

SYSTEM_3V3

SYSTEM_3Vv3

SYSTEM_3V3

SYSTEM_3V3

PULL DOWN OPTIONS

[Mod. Date: 1/17/2020

Orderable: MMW_CAS RF_EVM__ | Designed for:Public Release
N/A

TID # [Project Title: MMWCAS-RF-EVM ” TEXAS
umber: PROCO54 __|Rev: D | Sheet Title: PULL_UP_DOWN_L INSTRUMENTS
Texas Instruments andfor its licensors do not the accuracy or of this or any information therein. Texas and/or its oRev: d2c440fc4a5768bc733dUbdsiibReIAIABBEIT I3 [Sheet:120f 19
not wAWRrant that this design will meet the specifications, will be suitable for your or fit for any p. IAWR purpose, or will operate in an exas | Drawn By:a0271760 File: PROC054D_AWR_Pull_Resistors.SchDoc__| Size: C http:/fwwti.com
andlor its licensors do not wAWRrant that the design is worthy. You should validate and test your design to confirm the system _[Engineer: 0271760 [Contact: i © Texas Instruments
2 3 4 5 ‘ 6



http://www.ti.com/product/AWR2243

2 3 ‘ a4 ‘ 5 6
Refi -
i — AWR Radar SoC - Pull-Up and Pull-Down Resistors
PULL-UP OPTIONS

SYSTEM_3V3

SYSTEM_3Vv3

SYSTEM_3V3

SYSTEM_3V3

PULL DOWN OPTIONS

[Mod. Date: 1/17/2020
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LMKO0804BEVM User’s Guide

I"CLK_SEL high selects
OSC_CLKOUT(default)
Install R118

CLK_SEL low selects
MCU_CLKOUT
Install R124

40 MHz Clock Generation and Distribution

ASee LML00804B Datasheet, Figure 12.
"Single-Ended/LVCMOS Input DC Configuration

LMKO00804B 40MHz Clock Distribution

LMK1 3V3 GNI

R118
10.0k

R119
10.0k

R120

n
10,0k Optional 50 ohm termination.

Not populated (default).
LMK1_OE

LMK1 _CLK _EN

LMK1_CLK_SEL

|

o)
Z
[S]

ClassName: AWR_CLOCK

[AWR_1_OSC_CLKOUT

[AWR_3_OSC_CLKOUT

ClassName: AWR_CLOCK

AWR_1 MCU Output Path Select

AWR 1 MCU_CLKOUT RS

|

= AVWER | Vo LR S |
AWR 1 MCU CLKOUT CONN _{AWR 1 WcU CLKOUT CoNN > |

|

|

n
MCU_CLKOUT path select. Needed to avoid long,
unbalanced route on clock. Place resistors with no stubs
neAWR AWR U3_1 BGA. Options:

MCU_CLKOUT_CONN path to Host Connector (default)
Install R19_1

MCU_CLKOUT path to 40MHz clock distribution
Install R20 1

I“GND shorts for AWR CLKN pins when used

with single-ended input.

AWR1 XTAL Input, AWR2, 3, 4 Sing

Input (default)
R128 - uninstall
R129 - install
R130 - install
R131 - install

AWR CLKN GND Termination

__ ClassName: AWR_CLOCK

" RI2!

End

|

o AWR_2_XTALM !
|

AWR_4_XTALM > |

AWR 1 OSC_CLKOUT

ClassName: AWR_CLOCK

ClassName: AWR_CLOCK

40M_BUF_IN_PRIMAWRY

AWR 3 OSC_CLKOUT

=
Selectable sources for the LMK
PrimAWRy Input

Can select between:
AWR1 OSCLKOUT (DEFAULT)
Install R107

AWR3 OSCLKOUT
Install R109

LMK Buffer - SecondAWRYy Input Select

AWR 1 _MCU_CLKOUT RS

AWR 3 _MCU_CLKOUT

S
Selectable sources for the LMK

SecondAWRY Input

Can select between:

AWR1 MCU_CLKOUT (DEFAULT)

Install R122

AWR3 MCU_CLKOUT

Install R123

ClassName: AWR_CLOCK

[ EXT_40MHZ_BUFF_1v8_PRI

u7
E)a%i(gtu{éﬁ_\xgigg swing - 49.90hm series termination Clock |nput Term/B|a3|ng oo o0 b8
Creates 1.4V differential input swing centered on 0.7V LMK 3v3 LMKL OF o oo |15
\ 105 LMK1 3v3 - o1 14 : BUF_CLKOUT2 RS RI04,,. 43 _ AWR 2 XTAL CLKP
11.5k LMK1 CLK EN CLK_EN o | BB :
40M_BUE_IN_PRIMAWRY a i Q2 12 | BUF CLKOUT3 RS R106,,, 43 BUF CLKOUT3
LMK1 nCLK e | 11 :
~ito LMK1 CLK SEL e 03 |10 | BUF CLKOUT4 RS R108,, 43 AWR 4 XTAL CLKP
3.09k 40M_BUFE_IN_SECONDAWRY & G E oo o d L _______/
LMK Pull Resistors LMK00B04BPW

ClassName: AWR_CLOCK

LMK Decoupling and Filtering

SYSTEM 3V3 L33
BLM18SG121TN1D ClassName: SYSTEM_3v3
= LMK1 3v3
L
C169 _L o
10V €170 c171 c172 ([EMK\VBD decoupling
100F
GND
ClassName: SYSTEM_1v8
SYSTEM 1v8 L34 MK VDDIO decoupling
BLM18SG121TN1D
= LMK1 1v8
il 1 I R O B
c175 c176 c177 c178 c179 c180
10V, 10V 16V 63V 16V 6.3V
100F 10uF 0224F | 220F 0220F | 22uF
! 1
GND GND GND

EXT 40MHZ CLK 1V8

R115 0

BUF_CLKOUT1

CLKP/N.
Can select between:

Install R115

Install R117

S
Selectable 40MHz external clock sources for AWR1

EXT_40M_BUF_IN - bench supplied source (1.8V)

LMK BUF_CLKOUT1 - output 1 of buffer (default)

AWR_1 40 MHZ Clock Source

EXT_40M BUF AWR 1 RS

AWR 1 XTAL_CLKP

AWR 1 XTAL_CLKM

CX32255A40000DOPTWCC

40MHz

AWR_3 40 MHZ Clock Source

*Selectable 40MHz clock sources for AWRL CLKPIN.

Can select between:
Y1 - 40Mhz XTAL (default)
Install R121

Y1 - External Source
Install R116

ClassName: AWR_CLOCK

AWR 3 XTAL_CLKP

AWR 3 XTAL_CLKM

GND

CX3225SA40000D0PTWCC
40MHz

n
Option for AWR3 to be 40MHz source to experiment|
with different VCO noise source and coupling
environments. Would allow for master LO chirp
generation to occur on a different device than 40
MHz source input buffer.

Can select between:
LMK BUF_CLKOUTS3 - output 1 of buffer (default)
Install R126

Y2 - 40Mhz XTAL
Install R127

ClassName: AWR_CLOCK

ClassName: AWR_CLOCK
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Digital Sync Trigger and 20GHz LO Distribution

LMKO00804B Digital Sync Distribution

usg - ClassName: AWR_SYNC

Q- =—mmmmmmmmm—m————— oo
1] oo Qo |18 AWR 1 DIG SYNCIN Rs!__RI32 AWR 1 DIG SYNCIN =55 svRain }
.. — L DIG | >
Digital Sync Source Select LMK2_OE 2 o vooo |15, LMK2 3v3 | !
|
LMK2 33 3 14 AWR 2 DIG SYNCIN RS| _ R133 AwR 2 DIG_SYNCIN [ AWR 2 DE.SVNEI> !
7777777777777777777777777777777777777777777 ClassName: AWR_SYNC Ve @ I a3 AWR 2 DIG SYNCIN )
e e EXT DIG SYNC LMK2 CLK_EN 4] oLk en onp L ! |
: [CAwR_1_oic_svicouT —A%R1DIG SYNCOUT LMK2 CLK EN P 5 - 12 AWR 3 DIG SYNCIN RS, R134 AWR 3 DIG SYNCIN :
777777777777777777777777777 CLK Q2 + AWR_3 DIG_SYNCIN > |
)
Selectable digital trigger sync source options: e Bl ncLk vooo (i I |
I R135
TR A S e (CEI) LMK2 CLK SEL 8| G oo 08 10 AWR 4 DIG_SYNCIN RS 5 AWR 4 DIG SYNOIN (w55 svam> |
|
Install 143 DIG_SYNC SOURCE | wores e L ___ a4
Host board EXT_DIG_SYNC -
Install R142 LMK00804BPW

LMK Pull Resistors LMK Decoupling and Filtering
LMK2 3V3 SYSTEM_3V3 L35
BLM18SG121TN1D ClassName: SYSTEM_3V3
"CLK_SEL low selects LVCMOS_CLK ‘ R137 bR138 =} LMKZ 3v3
path for DIG_SYNC_SOURCE 10.0k $10.0k J_ I
. . c181 LMK VDD decoupling
LMK2_OE 1o0v
LMK2 CLK EN 10uF
. LMK2 CLK SEL
GND
139
100k GND ALMK VDDIO decoupling

GND _L
c185

LMK Unused Input

J_(2157 -]_C188 J_Clﬂg
6.3V 16V 6.3V
2.2uF 0.22uF 2.2uF

L

LMK2_3V3
R141
10.0k
LMK2 CLK EN P
LMK2 CLK EN N
R144
10.0k

FMCW 20GHz LO SYNC

Wilkenson Power Divider #1

ClassName: AWR_FMCW_20G AWR 1 FMCW_CLKOUT

‘ANOTE' TOAWR_1_FMCW_SYNCINL (PIN B1) )

[ AWR_1_FMOW_CLKouT H>—AWR 1 EMCW_CLKOUT | ;&égs

AWR 1 FMCW_CLKOUT

CHO2016-100RGFT “Noce: TOAWR_2_FMCW_SYNCINL (PINBL) )

Wilkenson Power Divider #2

ClassName: AWR_FMCW_20G AWR 1 FMCW_SYNCOUT
[ ]
NOTE: TO AWR_3_FMCW_SYNCINL1 (PIN B1)
AWR 1 FMCW_SYNCOUT R140 ‘ o =
[AWR_1_FMCW_SYNCOUT 100
AWR_1_FMCW_SYNCOUT

CH02016-100RGFT “Nate- TOAWR_4_FMCW_SYNCINL (PINB1) )

Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 1/20/2020
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ClassName: AWR_CLOCK

Test Headers, Connectors and Terminations

Oscillator Clock Output Header

S GRGUT S AWR 1 OSC_CLKOU eWR_1_OSC_CLKOUT_CONN
CiKGUT S_AWR 2 OSC_CLKOU

= AWR_3_OSC_CLKOU =/ WR_3_OSC_CLKOUT_CONN t
C_CLKOUT ¢ AWR 4 0SC CLKOU -
C_CLKOUT -

[ R ENW STNGOUT
w

|

\ RS EM STNGOUT
i

|

| e T
|

*0SC_CLKOUT opti

near AWR U3 BGA.

ClassName: AWR_FMCW_20G

connections. Place with no stubs

Not Installed (default)

150 ohm termination for unused
FMCW CLKOUT/SYNCOUT
trasmitters. Place with no minimal
length routhing near AWR U3 BGA.

onal GND

Unused 20GHz LO Output Termination

AWR 2 EMCW_CLKOUT R79 49.9
AWR_2_FMCW_SYNCOUT R82 49.9
/ AWR 3 FMCW_SYNCOUT R83 49.9
AWR_4_EMCW_CLKOUT R84 49.9

—AWR 4 FMCW CLKOUT R84 499 ¢

AWR 4 FMCW_SYNCOUT R85

20GHz LO Test Output

AWR 3 FMCW CLKOUT

1

Orderable:

Designed for:

‘Public Release

[Mod. Date: 1/17/2020
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TMP112 #1

System Temperature Sensors

ug
ClassName: SYSTEM_3v3
TMPSNS SCL S scL SDA s TMPSNS SDA SYSTEM_3V3
2 GND v 5 TMP1 3Vv3 R164 10.0
TMP_ALERT 3 4 TMPL ADDO _L
ALERT  ADDO C195 c196 c197
16V 50V 50V
001F | 01uF 0.1uF
TMPIIZAIDRLR R165
0
I"See TMP112AIDRLR Datasheet: / = =
12C ADDRESS = 0x48 GND GND
GND
SYSTEM 3va TMP112 Open-Drain Pull-Ups
R166
511k
TMPSNS SDA R169,,, 0 PMIC2 TMPSNS SDA
TMPSNS_SCL RL70 0 __PMIC2 TMPSNS SCL
TMP_ALERT R171 0 TMPSNS_ALERT T
TMP112 #2 L TMP2 3vs
U0
R172
0 ClassName: SYSTEM_3V3
TMPSNS_SCL 1 e pa |8 TMPSNS_SDA SYSTEM_3v3
2 { onp vs L5 TMP2 3v3 R173,, 100
TMP_ALERT 3 4 TMP2_ADDO _|_
ALERT ADDO C198
50V
0.1uF
= =
oo TMPU2AIDRLR 0 TMP112AIDRLR Datasheet

12C ADDRESS = 0x49

PMIC2_TMPSNS_SDA
PMIC2_TMPSNS_SCL |
{_TMPSNS_ALERT

[Mod.

Date: 1/17/2020

Orderable: MMW_CAS_RF_EVM | Designed for:Public Release
N/
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System Indicator LED

SYSTEM_5V0 - SYSTEM_5V0 -
Ds4 DS5
7 Z
E—— ETEEEE NERRER R19%  AWR 1 NRST LED PW 1 2 3 2 RL97  AWR 2 NRST LED PW 1 2
SYSTEM_3V3 510 510
SYSTEM_5V0 DS2 TLMY1000-GSO0! TLMY1000-GS08
DS1 Y Yellow _| Bss123 = Yellow
R192 e RI93 NERROR OUT LED 1 2 NERRGR_GUT ] R198 GND R199
SYSTEM 5V0 LED 1 2 360 = [ AWR L WRST >—AWR 1 NRST AWR 1 NRST LED [ AWR ZNRST —AWR 2 NRST AWR 2 NRST LED
510 TLMS1000-GS08 510
&
TLMS1000-GS08 Red Silkscreen: NRST2
SYSTEM_5V0
D!
S3 o
R194  SysTem v LED Pw 1 P 2 s[5
= 141 AWR_3 RESET LED AWR_4 RESET LED
TLMY1000-GS08 | _|_ SYSTEM_5V0 SYSTEM_5V0
SYSTEM_3v3 Yellow BSS123 — DS6 DS7
- “ GND 7 Q4 2 Q5
R195 sysTEM 3v3 LED R200  AWR 3 NRST LED PW 1 2 3 [ R201  AWR 4 NRST LED PW 1 2 3 [
s 510 TLMY1000-GSO! 1al 50 TLMY1000 esoei__l
ELSEEABEOTRT Yellow _| Bssi23 = Yellow | Bss12z =
R202 GND R203 GND
AWR 3 NRST >—AWR 3 NRST AWR 3 NRST LED AWR A NRST S—AWR 4 NRST AWR 4 NRST LED
510 510
Silkscreen: NRST3 Silkscreen: NRST4
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 2/6/2020
TID # N Project Title: MMWCAS-RF-EVM ”TEXAS
umber: PROC054 __[Rev: D | Sheet Title: SYSTEM_LED INSTRUMENTS
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Hardware, Mounting Holes and Logos

X X X X X X

PCB PCB PCB PCB
LOGO LOGO LOGO LOGO
Texas Instruments CE MAWRK FCC disclaimer WEEE logo ESD Susceptible CAUTION HOT SURFACE

1
Assembly Note
These assemblies AWRe ESD sensitive, ESD precautions shall be observed

IR‘

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

iE
Z|

3
Assembly Note
These assemblies must comply with workmanship standAWRds IPC-A-610 Class 2, unless otherwise specified.

IN

sembly Note
R136/R140 require special attention due to no sold k RF For any please contact Ti design team.

iE
Z]
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Revision History

Rev Date Released By Notes
1 2018/07/09 | Randy Rosales <rosales.r@ti.com> Initial release for layout cleanup and internal review.
2 2018/07/17 | Randy Rosales <rosales.r@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 sepAWRate AWR_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 AWR_1_1V8_FILT and AWR_4_1V8_FILT into AWR_14_1V8_FILT
Combined AWR_2_1V8_FILT and AWR_3_1V8_FILT into AWR_23_1V8_FILT
Changing XWR LC filter to use TDK NLCV32T-R10M-EFRD identified by power team analysis
PMIC1_AWR_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
2 | 2018/07/17 | Randy Rosales <rosales.r@ti.com> Added variant information for do not populate stuffing options.
3 2018/07/18 | Randy Rosales <rosales.r@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 LMKO0804B datasheet
Replaced XWR reset generation circuit with discrete AND gate
Required for achieving clean reset of XWR devices across all device MAWRgins
Netname error on XWR SPI 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
4 2018/07/21 | Randy Rosales <rosales.r@ti.com> Changed R54 to pull-up resistor. LP87524P GPIO2 and GPIO3 both configured as open-drain output.
5 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 filter 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
6 2018/07/28 | Randy Rosales <rosales.r@ti.com>
Changing all layout critical resistors and capacitors to small-outline version in Altium Vault libraryy
Required to allow Tessolve to implement original decoupling and series resistor layout near the AWR 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 AWR_1/2/3/4 12C interfaces, optionally shorting those interfaces to the PMICL_|2C
Changed NERROR_OUT LED to sourced from shorted NERROR_OUT
Originally being fed AWR_1_ERROR_OUT
7 2018/08/08 | Randy Rosales <rosales.r@ti.com> Added R188 which shorts AWR_VOUT_PA to AWR_1VO_RF2 supply nets.
current into the RF2 supplies in 1.0V mode supporting
simultaneous 3 TX operation
8 | 2018/08/09 | Randy Rosales <rosales.r@ticom> Added burn danger logo
Added ESD danger logo
Consolidated FMCW 20G LO, digital sync and clock net classes. Created the following net classes:
AWR_FMCW_20G
AWR_CLOCK
AWR_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 AWR prefix naming convention
Added all nets on 40MHZ_CLOCK_1 schematic sheet to netclass XWR_CLOCK
9 2018/08/10 | Randy Rosales <rosales.r@ti.com> Added additi | nets to the AWR_SYNC net class
Added additional nets to the AWR_FMCW_20G net class
Replaced J3 with correct Rosenberger 195101 part from Tl Altium Vault.
10 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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	C144_4-1
	C144_4-2

	C145_4
	C145_4-1
	C145_4-2

	C146_4
	C146_4-1
	C146_4-2

	C147_4
	C147_4-1
	C147_4-2

	C148_4
	C148_4-1
	C148_4-2

	U1_4B
	U1_4-A1
	U1_4-A3
	U1_4-A5
	U1_4-A7
	U1_4-A9
	U1_4-A15
	U1_4-B3
	U1_4-B5
	U1_4-B7
	U1_4-B9
	U1_4-B11
	U1_4-B12
	U1_4-B13
	U1_4-B14
	U1_4-C1
	U1_4-C2
	U1_4-C3
	U1_4-C4
	U1_4-C5
	U1_4-C6
	U1_4-C7
	U1_4-C8
	U1_4-C9
	U1_4-C15
	U1_4-D2
	U1_4-D13
	U1_4-E1
	U1_4-E2
	U1_4-E3
	U1_4-E5
	U1_4-E6
	U1_4-E8
	U1_4-E10
	U1_4-E11
	U1_4-E13
	U1_4-E15
	U1_4-F3
	U1_4-F5
	U1_4-F9
	U1_4-F11
	U1_4-F13
	U1_4-G1
	U1_4-G2
	U1_4-G3
	U1_4-G5
	U1_4-G6
	U1_4-G7
	U1_4-G8
	U1_4-G10
	U1_4-H3
	U1_4-H5
	U1_4-H7
	U1_4-H9
	U1_4-H11
	U1_4-J1
	U1_4-J2
	U1_4-J3
	U1_4-J5
	U1_4-J6
	U1_4-J7
	U1_4-J8
	U1_4-J10
	U1_4-K3
	U1_4-K5
	U1_4-K7
	U1_4-K8
	U1_4-K9
	U1_4-K10
	U1_4-K11
	U1_4-K13
	U1_4-L1
	U1_4-L2
	U1_4-L3
	U1_4-L5
	U1_4-L6
	U1_4-L8
	U1_4-L10
	U1_4-M3
	U1_4-N1
	U1_4-N2
	U1_4-N3
	U1_4-N11
	U1_4-P14
	U1_4-P15
	U1_4-R1
	U1_4-R6
	U1_4-R13
	U1_4-R14
	U1_4-R15


	Ports
	AWR_1V0_RF1_4
	AWR_1V0_RF2_4
	AWR_1V2_4
	AWR_1V8_4


	PROC054D_AWR_Pull_Resistors.SchDoc(AWR_1)
	Components
	R174_1
	R174_1-1
	R174_1-2

	R175_1
	R175_1-1
	R175_1-2

	R176_1
	R176_1-1
	R176_1-2

	R177_1
	R177_1-1
	R177_1-2

	R178_1
	R178_1-1
	R178_1-2

	R179_1
	R179_1-1
	R179_1-2

	R180_1
	R180_1-1
	R180_1-2

	R181_1
	R181_1-1
	R181_1-2

	R182_1
	R182_1-1
	R182_1-2

	R183_1
	R183_1-1
	R183_1-2

	R184_1
	R184_1-1
	R184_1-2

	R185_1
	R185_1-1
	R185_1-2


	Ports
	DIG_SYNCIN_1
	NERROR_IN_1
	SCL_1
	SDA_1
	SPI_CLK1_1
	SPI_CS1_1
	SPI_HOST_INTR1_1
	SPI_MISO1_1
	SPI_MOSI1_1
	UART_RX_1
	UART_TX_1
	WARM_RST_1


	PROC054D_AWR_Pull_Resistors.SchDoc(AWR_2)
	Components
	R174_2
	R174_2-1
	R174_2-2

	R175_2
	R175_2-1
	R175_2-2

	R176_2
	R176_2-1
	R176_2-2

	R177_2
	R177_2-1
	R177_2-2

	R178_2
	R178_2-1
	R178_2-2

	R179_2
	R179_2-1
	R179_2-2

	R180_2
	R180_2-1
	R180_2-2

	R181_2
	R181_2-1
	R181_2-2

	R182_2
	R182_2-1
	R182_2-2

	R183_2
	R183_2-1
	R183_2-2

	R184_2
	R184_2-1
	R184_2-2

	R185_2
	R185_2-1
	R185_2-2


	Ports
	DIG_SYNCIN_2
	NERROR_IN_2
	SCL_2
	SDA_2
	SPI_CLK1_2
	SPI_CS1_2
	SPI_HOST_INTR1_2
	SPI_MISO1_2
	SPI_MOSI1_2
	UART_RX_2
	UART_TX_2
	WARM_RST_2


	PROC054D_AWR_Pull_Resistors.SchDoc(AWR_3)
	Components
	R174_3
	R174_3-1
	R174_3-2

	R175_3
	R175_3-1
	R175_3-2

	R176_3
	R176_3-1
	R176_3-2

	R177_3
	R177_3-1
	R177_3-2

	R178_3
	R178_3-1
	R178_3-2

	R179_3
	R179_3-1
	R179_3-2

	R180_3
	R180_3-1
	R180_3-2

	R181_3
	R181_3-1
	R181_3-2

	R182_3
	R182_3-1
	R182_3-2

	R183_3
	R183_3-1
	R183_3-2

	R184_3
	R184_3-1
	R184_3-2

	R185_3
	R185_3-1
	R185_3-2


	Ports
	DIG_SYNCIN_3
	NERROR_IN_3
	SCL_3
	SDA_3
	SPI_CLK1_3
	SPI_CS1_3
	SPI_HOST_INTR1_3
	SPI_MISO1_3
	SPI_MOSI1_3
	UART_RX_3
	UART_TX_3
	WARM_RST_3


	PROC054D_AWR_Pull_Resistors.SchDoc(AWR_4)
	Components
	R174_4
	R174_4-1
	R174_4-2

	R175_4
	R175_4-1
	R175_4-2

	R176_4
	R176_4-1
	R176_4-2

	R177_4
	R177_4-1
	R177_4-2

	R178_4
	R178_4-1
	R178_4-2

	R179_4
	R179_4-1
	R179_4-2

	R180_4
	R180_4-1
	R180_4-2

	R181_4
	R181_4-1
	R181_4-2

	R182_4
	R182_4-1
	R182_4-2

	R183_4
	R183_4-1
	R183_4-2

	R184_4
	R184_4-1
	R184_4-2

	R185_4
	R185_4-1
	R185_4-2


	Ports
	DIG_SYNCIN_4
	NERROR_IN_4
	SCL_4
	SDA_4
	SPI_CLK1_4
	SPI_CS1_4
	SPI_HOST_INTR1_4
	SPI_MISO1_4
	SPI_MOSI1_4
	UART_RX_4
	UART_TX_4
	WARM_RST_4


	PROC054D_40MHZ_Clock.SchDoc(40MHZ_CLOCK)
	Components
	C167
	C167-1
	C167-2

	C168
	C168-1
	C168-2

	C169
	C169-1
	C169-2

	C170
	C170-1
	C170-2

	C171
	C171-1
	C171-2

	C172
	C172-1
	C172-2

	C173
	C173-1
	C173-2

	C174
	C174-1
	C174-2

	C175
	C175-1
	C175-2

	C176
	C176-1
	C176-2

	C177
	C177-1
	C177-2

	C178
	C178-1
	C178-2

	C179
	C179-1
	C179-2

	C180
	C180-1
	C180-2

	L33
	L33-1
	L33-2

	L34
	L34-1
	L34-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R110
	R110-1
	R110-2

	R111
	R111-1
	R111-2

	R113
	R113-1
	R113-2

	R115
	R115-1
	R115-2

	R116
	R116-1
	R116-2

	R117
	R117-1
	R117-2

	R118
	R118-1
	R118-2

	R119
	R119-1
	R119-2

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

	R126
	R126-1
	R126-2

	R127
	R127-1
	R127-2

	R128
	R128-1
	R128-2

	R129
	R129-1
	R129-2

	R130
	R130-1
	R130-2

	R131
	R131-1
	R131-2

	R213
	R213-1
	R213-2

	R214
	R214-1
	R214-2

	U7
	U7-1
	U7-2
	U7-3
	U7-4
	U7-5
	U7-6
	U7-7
	U7-8
	U7-9
	U7-10
	U7-11
	U7-12
	U7-13
	U7-14
	U7-15
	U7-16

	Y1
	Y1-1
	Y1-2
	Y1-3
	Y1-4

	Y2
	Y2-1
	Y2-2
	Y2-3
	Y2-4


	Ports
	AWR_1_MCU_CLKOUT
	AWR_1_MCU_CLKOUT_CONN
	AWR_1_OSC_CLKOUT
	AWR_1_XTALM
	AWR_1_XTALP
	AWR_2_XTALM
	AWR_2_XTALP
	AWR_3_MCU_CLKOUT
	AWR_3_OSC_CLKOUT
	AWR_3_XTALM
	AWR_3_XTALP
	AWR_4_XTALM
	AWR_4_XTALP
	EXT_40MHZ_BUFF_1V8_PRI


	PROC054D_FMCW_Sync.SchDoc(DIG_SYNC_LO_20GHZ)
	Components
	C181
	C181-1
	C181-2

	C182
	C182-1
	C182-2

	C183
	C183-1
	C183-2

	C184
	C184-1
	C184-2

	C185
	C185-1
	C185-2

	C186
	C186-1
	C186-2

	C187
	C187-1
	C187-2

	C188
	C188-1
	C188-2

	C189
	C189-1
	C189-2

	L35
	L35-1
	L35-2

	R132
	R132-1
	R132-2

	R133
	R133-1
	R133-2

	R134
	R134-1
	R134-2

	R135
	R135-1
	R135-2

	R136
	R136-1
	R136-2

	R137
	R137-1
	R137-2

	R138
	R138-1
	R138-2

	R139
	R139-1
	R139-2

	R140
	R140-1
	R140-2

	R141
	R141-1
	R141-2

	R142
	R142-1
	R142-2

	R143
	R143-1
	R143-2

	R144
	R144-1
	R144-2

	U8
	U8-1
	U8-2
	U8-3
	U8-4
	U8-5
	U8-6
	U8-7
	U8-8
	U8-9
	U8-10
	U8-11
	U8-12
	U8-13
	U8-14
	U8-15
	U8-16


	Ports
	AWR_1_DIG_SYNCIN
	AWR_1_DIG_SYNCOUT
	AWR_1_FMCW_CLKOUT
	AWR_1_FMCW_SYNCOUT
	AWR_2_DIG_SYNCIN
	AWR_3_DIG_SYNCIN
	AWR_4_DIG_SYNCIN
	EXT_DIG_SYNC


	PROC054D_SMA_SMP_Connectors.SchDoc(SYSTEM_TEST_CONN_TERMINATION)
	Components
	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8

	J3
	J3-1
	J3-2

	R79
	R79-1
	R79-2

	R82
	R82-1
	R82-2

	R83
	R83-1
	R83-2

	R84
	R84-1
	R84-2

	R85
	R85-1
	R85-2

	R186
	R186-1
	R186-2

	R187
	R187-1
	R187-2


	Ports
	AWR_1_OSC_CLKOUT
	AWR_2_FMCW_CLKOUT
	AWR_2_FMCW_SYNCOUT
	AWR_2_OSC_CLKOUT
	AWR_3_FMCW_CLKOUT
	AWR_3_FMCW_SYNCOUT
	AWR_3_OSC_CLKOUT
	AWR_4_FMCW_CLKOUT
	AWR_4_FMCW_SYNCOUT
	AWR_4_OSC_CLKOUT


	PROC054D_Temp_Sensor.SchDoc(SYSTEM_TEMP_SENSORS)
	Components
	C195
	C195-1
	C195-2

	C196
	C196-1
	C196-2

	C197
	C197-1
	C197-2

	C198
	C198-1
	C198-2

	C199
	C199-1
	C199-2

	C200
	C200-1
	C200-2

	R164
	R164-1
	R164-2

	R165
	R165-1
	R165-2

	R166
	R166-1
	R166-2

	R167
	R167-1
	R167-2

	R168
	R168-1
	R168-2

	R169
	R169-1
	R169-2

	R170
	R170-1
	R170-2

	R171
	R171-1
	R171-2

	R172
	R172-1
	R172-2

	R173
	R173-1
	R173-2

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6


	Ports
	PMIC2_TMPSNS_SCL
	PMIC2_TMPSNS_SDA
	TMPSNS_ALERT


	PROC054D_System_LED.SchDoc(SYSTEM_LED_INDICATORS)
	Components
	DS1
	DS1-1
	DS1-2

	DS2
	DS2-1
	DS2-2

	DS3
	DS3-1
	DS3-2

	DS4
	DS4-1
	DS4-2

	DS5
	DS5-1
	DS5-2

	DS6
	DS6-1
	DS6-2

	DS7
	DS7-1
	DS7-2

	Q1
	Q1-1
	Q1-2
	Q1-3

	Q2
	Q2-1
	Q2-2
	Q2-3

	Q3
	Q3-1
	Q3-2
	Q3-3

	Q4
	Q4-1
	Q4-2
	Q4-3

	Q5
	Q5-1
	Q5-2
	Q5-3

	R192
	R192-1
	R192-2

	R193
	R193-1
	R193-2

	R194
	R194-1
	R194-2

	R195
	R195-1
	R195-2

	R196
	R196-1
	R196-2

	R197
	R197-1
	R197-2

	R198
	R198-1
	R198-2

	R199
	R199-1
	R199-2

	R200
	R200-1
	R200-2

	R201
	R201-1
	R201-2

	R202
	R202-1
	R202-2

	R203
	R203-1
	R203-2


	Ports
	AWR_1_NRST
	AWR_2_NRST
	AWR_3_NRST
	AWR_4_NRST
	NERROR_OUT



	PROC054D_EVM_Hardware.SchDoc(EVM_HARDWARE)
	Components
	!PCB1
	FID1
	FID2
	FID3
	FID4
	FID5
	FID6
	Logo1
	Logo2
	Logo3
	Logo4
	Logo5
	LOGO6
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	ZZ2
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