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AWR_4_SPI_MOSI1
AWR_4_SPI_HOST_INTRL Pl_HOST INTR1 |
|
AWR 4 BSS LOGGER
AWR_4_BSS_LOGGER L
AWR_4_MSS_LOGGER MSS LOGGER
System Test Connectors And Termination
SYSTEM_TEST_CONN_TERMINATION
[PROCO54E_SMA_SMP_Connectors.SchDoc
AWR 2 FMCW_CLKOUT

PROCO054E_AWR_Pull_Resistors.SchDo

WARM_RST
DIG_SYNCIN

UART_TX
UART_RX

SCL
SDA

SPI_CS1
SPI_CLK1
SPI_MISO1
SPI_MOSI1
SPI_HOST_INTRL

NERROR_IN

UART TX
UART_RX

Pl_CS1
AWR Pl_CLK1
AWR Pl_MISO1
AWR Pl_MOSI1
AWR Pl_HOST_INTR1

NERROR_IN
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4-A+25-A+ Two 1.5-A BLP87524J-Q1 Buck Converters With Integrated Switches

LP87524-Q1 Quad Output, Slngls Phase Buck Converter Evaluation Module
XWR1xxx Power Low Cost LC Filter Solution

PMIC_NRST

PMIC #1 - Master AWR_1 and Slave AWR_4

AWR 1 AWR 4 LP87524P
[PROCO54E_AWR_1_AWR_4_LP87524P.SchDoc

PMIC1 AWR 14 1V2

Cascade RF System Power

LC Filtering, Ferrite Filtering AWR_1 and AWR_4

AWR 1 AWR 4 LC Filtering
PROCO54E_AWR_1_AWR_4_LC_Filtering.SchDoc

AWR 1 1V2 FILT

[PMIC_NRST

AWR 1 PMI

LK

PMIC_NRST PMICI_AWR_14_1V2 BMICT AWR 14 1V

[ PMICL_CLKIN

PMIC_BUCK_EN

> PMIC1_AWR_14_1V2 AWR_1_1V2_FILT [ — e 1Vo AT

PMIC1_CLKIN PMIC1I_AWR_14_1V8

PMICT_AWR_1_1V0 PMIC1_AWR_1_1V0

> PMICI_AWR_14_1V8 AWR_4_1V2_FILT [}
1vo

PMIC1_AWR_4_1V0

[PMIC_BUCK_EN

PMIC1_I2C
PMIC1_SCL
{_PMIC1_I2C > PMIC1_SDA

SYSTEM PGOOD

PMIC1_GPIO2

PMIC1_SCL
PMIC1_SDA

PMIC1 PGOOD

PMIC1_, AWR A o

AWR 1 1V8 FILT

{ > PMIC_BUCK_EN
] PMIC1_GPIO2

> PMIC1_SCL
] PMIC1_SDA

] PMIC1_PGOOD

0 PMIC1 PGOOD

< SYSTEM_PGOOD

0 PMIC2 PGOOD

PMIC_NRST

PMIC #2 - Master AWR_2 and Slave AWR_3

AWR_2_AWR_3_LP87524P
[PROCO54E_AWR_2_AWR_3_LP87524P SchDoc

PMIC2 AWR 23 1V2

> PMIC1_AWR
AWR_1_1V8_FILT [}

> PMIC1_AWR_4_.
AWR_4_1V8_FILT [—AWR 2 V8 FILT

AWR 4 1VO _RF1 FILT

AWR_4_1VO_REL FILT [ —7wr 2 —Tv0 RF7 FILT

AWR_4_1V0_RF2_FILT [_f

LC Filtering, Ferrite Filtering AWR_2 and AWR_3

AWR_2_AWR_3_LC_Filtering
PROCO54E_AWR_2_AWR_3_LC_Filtering.SchDoc

AWR 2 1V2 FILT

"> PMIC2_AWR_23_1V2 AWR_2_1V2_FILT [x AWR 3 1V FILT

> PMIC2_AWR_23_1V8 AWR_3_1V2_FILT [t

> PMIC2_AWR_2_1V0 AWR 2 1V8 FILT

PMIC_NRST PMIC2_AWR_23_1V2
[CPMIC2_CLKIN AWR 3 PMIC CLKGS™, PMIC2_CLKIN PMIC2_AWR_23_1V8 PMICZ_AWR 23 1V
PMIC2 AWR 2 1VO
AEIIEZ AR 2 19 PMIC2 AWR 3_1V0
EMIC BUCK EN 1™ PMIC_BUCK_EN PMIC2_AWR_3_1V0
PMIC2_I2C
PMIC2_SCL Em:g mggzg gg: > PMIC2_TMPSNS_SCL
(PMICZ_2C )4 PMIC2_SDA ] PMIC2_TMPSNS_SDA
EMIC2 PGOOD (™ pMIC2_PGOOD
3.3V System LDO
SYSTEM_3V3 SUPPLY
[PROCOS4E_System 3V3_Supply.SchDoc
PMIC1 GPIO2

System Power Diagram

5.0\

. VINB[3:0]

Host 5V Supply

LP87524P PMIC #1

Channel3

Bucl
Channell

Buck

> TLV702_EN

"> PMIC2_AWR_3_1V0 AWR_2_1V8_FILT [x

AWR_3_1V8_FILT [—AWR 3 1V8 FILT

AWR1(Master) AWRA4 (Slave)

1.8V System 1.8V Supply

LC Ferrite Filter

Digital 1.8V Power

k

[ J LC Ferrite Filter

Baseband 1.8V Power

LC Ferrite Filter Core/SRAM 1.2V Power

Bench 5V L, 12 »] LCFerrite Filter | ——————»{ core/sram 1.2v power |
supply [ . T
Host Controller [ [ T :

10/Pull
Resistors [ ENL o 10 [ LcFerrite Filter | ——————»{ _ RF110VPower |
1 12¢ I—{ LCFerrite Filter }—b{ RF2 1.0V Power ‘

Buck

1.0 - - -

Channel2

TPS73733-Q1
LDO

AWR RESET

Enable

I

LP87524P PMIC #2

Input Output

H{ Digital 3.3V Power

RF1 1.0V Power

LC Ferrite Filter
RF2 1.0V Power

LC Ferrite Filter

Digital 3.3V Power

System 3.3V Supply

AWR2(Slave) AWR3 (Slave)

LC Ferrite Filter Digital 1.8V Power

I 1.8

Baseband 1.8V Power

LC Ferrite Filter Core/SRAM 1.2V Power

Buck 1.8V, [
VINB[3:0] Channel3 | LC Ferrite Filter
. VANA Baseband 1.8V Power
Buck 1.2 »{ LC Ferrite Filter }—b‘ Core/SRAM 1.2V Power ‘
Channell
[ 1.zvﬂ-
Host Controller ¢ | nINT
10/Pull
Resistors [ ENL Buck 10 [ Lc Ferte Fitter }—»{ RF110V Power |
Channel0
H LC Ferrite Filter |——————»{ __ RF2 LovPower |
] 12C
Buck B — . ittt
Channel2

RF1 1.0V Power

LC Ferrite Filter
RF2 1.0V Power

LC Ferrite Filter

System 3.3V Supply }—{

Digital 3.3V Power |

Digital 3.3V Power

AWR_1 Reset Generation

|

AWR_1_1V0_RFL FILT [—AWR 2 1V0 REL ELT
AWR_1IVO_RF2_FILT [

|

|

AWR_2_1vo_RF1 FILT [—AiR2- 0 RELT
AWR_2_1VO_RF2_FILT [t
AWR_3_1v0_RF1_FILT [D—AWR 3 V0 REL EILT
AWR_3_1V0_RF2_FILT [

QSPINORFLAH QSPINOR FLAH QSPINOR FLASH QSPINORFLASH
AWRL AWR2 AWRS AWRA

System Power Sequence Diagram

3V3or 5V0

SYSTEM_3V3 SYSTEM_3Vv3
Note: Allowing either host or PMIC to
toggle NRST low. lR86 LR87 R206
10.0k $10.0k 10.0k
UBA
SYSTEM _PGOOD R189 100 SYSTEM PGOOD1 GS . 1
4 AWR 1 NRSTRS | o R208,,, 0 AWR 1 NRST (e Nret
[ AWR_1_NRST_HOST AWR_1 NRST HOST R191 100 AWR_1 NRST HOST GS. 2
N74LVC1G08QDBVRQ1 C205
AWR_1_1V2 FILT SYSTEM_3Vv3 50V
AWR_4_1V2_FILT 0.1uF
o
AWR_4_1V8_FILT GND
= AWR_2 Reset Generation
GND
AWR_4_1V0_RF1_FILT
AWR_4_1V0_RF2_FILT SYSTEM_3V3 SYSTEM_3V3
n
Note: Allowing either host or PMIC to
toggle NRST low. R88 LR89 R207
10.0k $10.0k 10.0k
11A
SYSTEM_PGOOD R212 100 SYSTEM _PGOOD2_GS )\ 1
4 _AWR_2 NRST RS )\ R209 0 AWR_2 _NRST
[AWR_Z_NRST_HOST AWR 2 NRST HOST R190 100 _AWR 2 NRST HOST GS 2
N74LVC1G08QDBVRQL C206
SYSTEM_3V3 50V
0.1uF
VCC  GND L
SN74LVC1G08QDBVRQ1 GND
AWR_2_1V2_FILT 161\(/33 =
AWR_3_1V2 FILT 0.1uF GND
AWR 2_1V8_FILT = AWR_3 Reset Generation
AWR_3_1V8 FILT GND -
SYSTEM_3V3 SYSTEM_3V3
&
Note: Allowing either host or PMIC to
toggle NRST low. R90 LRo1 R37
10.0k $10.0k 10.0k
SYSTEM PGOOD. R38 100 SYSTEM PGOOD3 GS 1 127
w " )4 AWR 3 NRSTRS | o R211,,, 0 AWR 3 NRST v
AWR 3 NRST HOST AWR 3 NRST HOST RS53 100 _AWR 3 NRST HOST GS 2
N74LVC1G08QDBVRQL o4
SYSTEM_3Vv3 50V
0.1uF
VCC GND —
SN74LVC1G08QDBVRQ1 GND
C164
16V =
0.1uF GND
= AWR_4 Reset Generation
GND
SYSTEM_3V3 SYSTEM_3V3
&
Note: Allowing either host or PMIC to ‘
toggle NRST low. R92 LRO3 R61
10.0k $10.0k 10.0k
13A
SYSTEM PGOOD __R62 100 SYSTEM PGOODS GS 1 1
4 _AWR 4 NRSTRS | o R210,. 0 AWR 4 NRST [
AWR 4 NRST_HOST AWR 4 NRST HOST R77 100 AWR 4 NRST HOST GS 2
N74LVC1G08QDBVRQL C149
SYSTEM_3Vv3 50V
0.1uF
GND

VANA

nRST #

}
P T
ENL —|

LIVK 004 B LIVK 00804 B | \ 1v8

40 MHz Clock Sync. ] [}

Distribution Distribution BUCK3 + H 1vo o
[} | 0% ( oms
! [

BUCKO — } >
™ 12 ™ 12 : ] }n: 1V0 | 0:32ms
SET:; ?:1 SET:;:ZZ BUCK2 _j }—> IL>

: 1200 1V2 { ozens

BUCK1L =/ it r

m ! | 288 | 3V3to AWR [ 0.32ms
1 GPIO2 (LDO/LS '__}ﬂl/ : |
enabé ) | [ 1 l | 032ms
v N — Co
Dermsion GPIO3 | L
[
[
[
oL

(PGOOD & GPIO3)

NRESET !

L

B

o pulls up signgl il at 1V

level LP 8752 can ponirols.

b
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References LP87524P Quad-Channel Synchronous Buck PMIC - Master AWR_1 and Slave AWR_4

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

I"LP8752x input filtering, bulk
and decoupling capacitance P8752x Output snubber RC
filter

SYSTEM_5V0 L9 SYSTEM_5V0 L10
BLM21PG300SH1D BLM21PG300SH1D C37 Cc38
= PMIC1 VIN B0 = PMIC1 VIN B1 PMIC1 SW_BO | PMIC1 SW Bl |

|_
c39 I —]—042 J—043 J— J J—c47 J_C48 5|°V 5|0V

Cca4 390pF R39 390pF R40
6.8nF 16V 1ov 6.8nF 16V 1o0v 3.9 3.9
100v 0.1uF 10pF 100v 0.1pF 10pF

GND GND GND GND
C49 C50
PMICL SW_B2 | PMIC1 SW B3 |
SYSTEM_5V0 L1 SYSTEM_5V0 L12 1 1
T BLM21PG300SH1D T BLM21PG300SH1D 50V 50v
PMICL VIN B2 PMICL VIN B3 390pF R41 390pF R42
= ) ] J_ J_ = 39 39
C54 C55

c51 c56 J—csg J—cao

6.8nF 16V 10V 6.8nF 16V 10V

100V 0.1uF 104F 100V 0.1uF 10pF

P4 =

EMIC NRST O S
TP6

EMIC_BUCKEN _

TP7 ClassName: AWR1_POWER_RF

.||
I
I
2 ||

o)
Zi
[S]
o)
i
[S]

L13
470nH
PMICT SCL oTP? SYSTEM_5V0 ClassName: SYSTEM_SV_INPUT_ _ _ _ ___ _ _ us _ _____ ClassName: PMIC_OUTPUT PMICI SW B) ___~~vv PMIC1 AWR 1 1V0 Ra3
o e S TSI TS U T ” j 7 ! T .
_ | &
R44 0 PMIC1 VANA | PMICLVINBO |9 | \yy o Sw_Bo |-101 PMICL SW BO "AWRL 1.0V RFL/RF2 - 3A Max C61 C62 PMIC1 FB BO
(PMICI GO0 J-EMCL PoooD o R96 0 PMc1 PGOOD RS TP1L ] PMCT VINB1 13 | i\ Tp - ] | : 1ov | 10V
| & e v e T 2] VIN
LP87524 VANA input } _zmg :m Ei ;g VIN_B2 FB_BO |ad 1 PMIC1 FB B0 3 1 22uF, 22uF
—PMICL VIN B3 | 22 |
R73 0 puic1 cri0s capacitance C63 ! \ VINB3 ! i
Iov i I | ! =
0.1uF | TP14, PMICI vana |18 12, PMICI SW BL ! GND
o _____= o— = VANA Sw_s1 | H L14 ClassName: AWR14_POWER_1V2
GND FB Bl o4 PMCLFBEL B 470nH
! pr—
ClassName: PMIC_CONTROL _ _ _ _ _ ___ __ i I PMIC1 SW B1 PMICI AWR 14 1v2 R45 0
2 | 20 251 | J—cm J—ces
PMICL AWR 1 1V0 | __PMIC NRST B PMIC1 SW B2 PMIC1 FB B1
P pCMCLAWR 1IN0 RST Sw_B2 -
PUICT AR L 1Vo —|-CUCLAME LA R oo v U ez 28! ; et 1.2v CorefsRam oy T 10v
BMICL_ AWR 4_1V0 PMICL AWR 4_1V0 1 PMICL_INTN 11\t FB B2 ol | PMCIFBEB2 = | 22UF, 22uF
PMICL AWR 14 1V8 PMIC1 AWR 14 1V8 SYSTEM_3V3 ' PMIC1 PGOOD RS 22, 164 bgoop i :
| 1
| PMIC_BUCK EN 2l 7 enp 1 1
I | _PMIC1 GPIO2 sl 15 | 23, pmiciswes
I(-)Egrzsdzr:ich ! _PMic1 GPIO3 T2 Exﬁ LD ! } L15 ClassName: AWR4_POWER_RF
v 1 :
only 3.6V max Rao e ' F5.B3 o2l PMCIFB RS 8 : 470nH
. e
1 | PMIC1 SW B2 PMICL AWR 4 1V0 R4S 0
L PMiCI SCL 21 5.4 scL PGND_Bo1 (1L [*LP87524 Buck-Converter Channels J—
T _| L
— —S5ef spa PGND_B23 |24 SWO - AWRx 1.0V RF [*AWR4 1.0V RF1/RF2 - 3A Max (1306\6/3 1806\3 EMICL B B2
ffffffffffffffffff 17 SW1 - AWRx/y 1.2V Core Digital 220F 220F
AGND n SW2 - AWRy 1.0V RF
AGND (- SW3 - AWRx/y 1.8V Analog/Digital
AGND -
GND
LP87524PRNFTQL = L16 ClassName: AWR14_POWER_1V8
GND 470nH
PMIC1 SW B3 PMICL AWR 14 1V8 R52 0
&
LP87524 default pull resistors J_CGS -LCGQ PMIC1 FB B3
I"AWR1/4 1.8V Baseband and 10V 10V
RSTN - Pulled to 3.3V after SYSTEM_5V power on. Can be driven Digital 1/0 - 2.5A Max
PMIC1_3V3 22uF_| 22uF
low by host.
CLKIN - Digital input, default pull-down. Can be driven by AWR R94 LRS54 R49 LR56 LRS5O R51
N " N 10.0k 310.0k 10.0k 310.0k $10.0k 10.0k
INTN - Open-drain, active-low interrupt output for host. De-asserted|
by pull-up to 3.3V after SYSTEM_3V3 power on. SMIC NRST
e AWR 1 PMIC_CLKQUT
PGOOD/GP103 - Open-drain, active-high output. Shorted together PNICL INTN

in wired AND. Pulled to PMIC_3V3 after all LP87524 rails active
and additional delay.

PMIC1_PGOOD RS
PMIC_BUCK_EN
BUCK_EN1 - Digital input, pull-ed up to 5.0V after power on to PMIC1_GPIO2
StAWR! LP87524 stAWRtup sequence. Can be driven low by host to| PMIC1 GPIO3
StAWR! shutdown sequence.

R57

GPI02 - Digital ouput, default pull-down. Used by LP87524 to driv 10,0k
SYSTEM_3V3 LDO enable. SYSTEM 5v0
R34
1.02k
PMIC1 3V3
Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 8/14/2020
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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 Optimizati Low Cost LC Filter Solution

LP87524P Quad-Channel Synchronous Buck PMIC - Slave AWR_2 and Slave AWR_3

I"LP8752x input filtering, bulk
and decoupling capacitance

P8752x Output snubber RC
filter

SYSTEM_5V0 L25 SYSTEM_5V0 L26
BLM21PG300SH1D BLM21PG300SH1D C95 C96
= PMIC2 VIN B0 = PMIC2 VIN B1 PMIC2 SW B0 | PMIC2 SW B1 |
T T T T 1 1
50V 50V
C97 C100 C101 C102 C105 C106 390pF R63 390pF R64
6.8nF 16V 1ov 6.8nF 16V 1o0v 3.9 3.9
100v 0.1pF 10pF 100v 0.1pF 10pF
GND GND GND GND GND GND
c107 Cc108
PMIC2_SW_B2 | PMIC2 SW B3 |
SYSTEM_5V0 L27 SYSTEM_5V0 L28 1 1
BLM21PG300SH1D T BLM21PG300SH1D 50V 50v
PMIC2 VIN B2 PMIC2 VIN B3 390pF R65 390pF R66
BERVAR L L. YYl N
C109 c112 C113 cu4 c117 C118
6.8nF 16V 10V, 6.8nF 16V 10V
100V 0.1pF 104F 100V 0.1pF 10pF
TP21 = = = = = =
£UiC NRST O S N N N N S
szz GND GND GND GND GND GND
[CPwic BUCKEn —PMCBuCKEN g TP23
L29 ClassName: AWR2_POWER_RF
470nH
PMIC2 TMPSNS SCL o TP26 SYSTEM_5VO ClassName: SYSTEM_5V_INPUT_ _ _ _ _ _ _ _ _ U4 — — _ _ _ _ ClassName: PMIC_OUTPUT PMIC2 SW B0 Y'Y PMIC2 AWR 2 1VO R67 0
3 X v -
o e ST AT T ) o i o ! 1
= = ! [s C119 C120
! EMICZ VIN B0 9 | viN_po sw_go |10 PMIC2 SWB0 AWR2 1.0V RFL/RF2 - 3A Max EMICZ FB B0
(PNICZ GO0 J-EMc2 PGooD o RO7 0 pmc2 PGOOD RS TP28 ] PMIC2 VINB1 13 | \nTpy - ] | : 1ov | 10V
| e VN e T 2] VIN
! _PMIC2 VINB2 | 26 | \y\ gy FBBO fo8 | EMIC2FBBO @ 22uF | 22uF
! PMIC2 VIN B3 | 22 | \i\T3 - ! |
R75 0 Pwic2 cpios | i - ! i
| ! | 1
| TP3lg  Pmico vana ! 18 12| PMIC2 SW B1 !
T VANA Sw_s1 | H L30 ClassName: AWR23_POWER_1V2
= 141 _pwicz FB Bl 1 470nH
oRD FB_B1 [oldFMIC2FBEI B ! arom
ClassName: PMIC_CONTROL _ _ _ _ _ _ ____ i | PMIC2 SWBL A~V PMIC2 AWR 23 1V2 R69 0
A | ! i C122==C12:
PMIC2_AWR 2_1V0 | PMIC_NRST |20 25, PMIC2 SW B2 * = = PMIC2 FB Bl
P |EMIC2 AWR 2 V0 RST Sw_B2 -
PMICEARR 2 v LA AL LD e & Rer ez (251 ! RIS 12V CorelSRAM v T v
BMICZ AWR 3. 1V0 PMIC2_ AWR 3_1V0 1 PMIC2_INTN 11\t FB. B2 kel | PMIC2FBB2 & \ ) 22uF, 22uF
PMIC2 AWR 23_1V8 PMIC2 AWR 23 1V8 SYSTEM_3V3 ' PMIC2 PGOOD RS + 16 4 pcoop - i :
| 1
| PMIC_BUCK EN. L7 ent 1 1
o TP24, PMIC2 GPIO2 15 23, PMIC2 Sw B3
Ic-)Egrzsdzr:ich &P arios T2 Exg Sw.es ] H L31 ClassName: AWR3_POWER_RF
A R70 IR71 | T ]
only 3.6V max R 72 Ao ! FB_B3 |o2Ll PMC2 FB B3 B : 470nH
g N
} | PMIC2_SW_B2 Y PMIC2 AWR 3 1V0 R72 0
L PMIC2 TWPSNS SCL N ponD_Bot |-l [*Lpa7524 Buck-Converter Channels L el
T o &
LPMICE TMPSNS SDA —2Se! sDA PGND_B23 |24 SWO - AWRx 1.0V RF 'AWR3 1.0V RF1/RF2 - 3A Max (1:0164 180165 PMic2 FB B2
ffffffffffffffffff 17 SW1 - AWRx/y 1.2V Core Digital 220F 220F
AGND n SW2 - AWRy 1.0V RF
AGND 2 SW3 - AWRx/y 1.8V Analog/Digital
AGND - —
GND
LP87524PRNFTQL = L32 ClassName: AWR23_POWER_1V8
GND 470nH
PMIC2 SW B3~~~y PMIC2 AWR 23 1V8 R76 0
I“Lp87524 default pull resistors - L ipelcior oo 5 85
AWR?2/3 1.8V Baseband and 10V 10V
CLKIN - Digital input, default pull-down. Can be driven by AWR PMIC2 3V3 Digital 1/0 - 2.5A Max 220F 220F
INTN - Open-drain, active-low interrupt output for host. De-asserted|
by pull-up to 3.3V after SYSTEM_3V3 power on. R95 R78 R80 LR74
" " " 10.0k 10.0k 310.0k $10.0k
PGOOD/GP103 - Open-drain, active-high output. Shorted together GND
in wired AND. Pulled to SYSTEM_3V3 after all LP87524 rails
active and additional delay. AWR 3 PMIC CLKOUT
BUCK_ENL1 - Digital input, pull-ed up to 5.0V after power on to :mgi :ggon s
StAWRt LP87524 stAWRtup sequence. Can be driven low by host to
StAWRt shutdown sequence. BMIC2 GPIO2
GPI02 - Digital ouput, default pull-down. LRICE SRl
GPI03 - Digitial output, default pull-down. After PMIC power on R81
sequence - used to create delayed NRESET with PGOOD. 10.0k
SYSTEM_5V0
R59
1.02k
PMIC2 3V3
Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 8/14/2020
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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 Optimizati Low Cost LC Filter Solution

PMIC1 AWR 14 1V2
PMIC1_AWR 14 1V8
PMIC1 _AWR 1 _1VO
PMIC1_AWR 4 1VO

PMICI_AWR_14_1V2

PMICI_AWR_14_1V
PMICI_AWR_1_1V(
PMICI_AWR_4_1V(

AWR 1 1V2 FILT
_: At i Ave T

AWR_1_1V8 FILT
_: LT
e
IS REsEiT

AWR Power Filtering and Decoupling - Master AWR_1 and Slave AWR_4

AWR1 and AWR4

n
LP87524P PMIC switcher LC ripple filtering and decoupling for

L1
NLCV32T-R10M-EFRD

PMICL AWR 14 1V2 YA AWR 1 1V2 FILT
= 100nH
1.2V Digital Core/SRAM
C10 —=Cl1 —=C12
AWRL/AWR4 10V 10V 10V
10uF 22uF 10uF 1pF

PMIC1_AWR_14_1V8

AWR_1_1V8 FILT

1.8V Digitial 1/0 and Analog
Baseband AWR1/AWRA

PMIC1 AWR 1 _1VO

L3
NLCV32T-R10M-EFRD
ClassName: AWR_1_POWER_1V2

PMIC1 AWR 14 1V2

AWR 4 1V2 FILT

ClassName: AWR_4_POWER_1V2

A 100nH
1.2V Digital Core/SRAM
C161 €21 ==C29 ==C78
LIRSS 10V 10v [ 10v | 16V
10uF 220F | 10uF | 1pF
GND GND

ClassName: AWR_1_POWER_1V8
PMICL_AWR_14_1V8

AWR 4 _1V8_FILT

ClassName: AWR_4_POWER_1V8

8V Digitial 1/0 and Analog
Baseband AWRL/AWR4

L4
NLCV32T-R10M-EFRD

ClassName: AWR_1_POWER_1VO_RF

AWR 1 1VO RF1 FILT

2

Y

AlvDVAnang RF AWRL

PMIC1_AWR 4 1VO

100nH

J_CZS -I_CZZ -I_CZS J_CZG
1ov 1ov 1ov 16V
10uF 22uF

10uF | 1pF
L5
NLCV32T-R10M-EFRD

-]_CZA J_CSZ
10v 1o0v
22uF 10uF

ClassName: AWR_1_POWER_1VO_RF
AWR 1 1V0 RF2 FILT

c28
16V
1uF

—

ClassName: AWR_4_POWER_RF

AWR 4 1VO RF1 FILT

1.0V Analog RF AWR4

ClassName: SYSTEM_1V8

LT LT
C33 C30 C31 C34
1ov 1ov 1ov 16V
10uF 22uF 10uF 1pF

L8
NLCV32T-R10M-EFRD

ClassName: AWR_4_POWER_RF
AWR 4 1V0 RF2 FILT

J_CBQ C36
10V 10V 16V
22uF 10uF

1uF

—

SYSTEM_1v8
R RS o I"AWR_1 1.8V supply also generates
SYSTEM_1v8
- LMKO00804B clock distribution
==C18 ==C19 — cistribut
Tov | 1ov - LMKO00804B sync distribution
220F | 10uF
Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 8/14/2020
TID # I/ Project Title: MMWCAS-RF-EVM Q’ TEXAS
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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 Optimizati Low Cost LC Filter Solution

PMIC2 AWR 23 1V2
PMIC2 AWR 23 1V8
PMIC2 _AWR 2 1VO
PMIC2 _AWR 3 1VO

PMIC2_AWR_23_1V2

PMIC2_AWR_23_1V
PMIC2_AWR_2_1V(
PMIC2_AWR_3_1V(

AWR 2 1V2 FILT

AWR_2_1v2_FILT AWR 3 1V2 FILT

AWR_3_1V2 FILT
v Caa

AWR_2_1VO_RF1_FILT
AWR_2_1VO_RF2_FILT

W

R_2_1VO_RF1_FILT
\WR_2_1V0_RF2_FILT

Hg

R 3 1VO RF1 FILT

AWR_3_1VO_RF1_FILT R 5 IVO RE2FILT

AWR_3_1V0_RF2_FILT

%

AWR1243 Power Filtering and Decoupling - Master AWR_2 and Slave AWR_3

AWR2

n
LP87524P PMIC switcher LC ripple filtering and decoupling for

L17
NLCV32T-R10M-EFRD

PMIC2_AWR 23 1V2

AWR 2 1V2 FILT

. I YYY
- J_ 100nH
1.2V Digital Core/SRAM AWR2 c70 ==C71 =—=C72
10V w0v | 10v

10uF 22uF 10uF 1pF

PMIC2_AWR_23 1V8

AWR 2 1V8 FILT

ClassName: AWR_3_POWER_1V8

= J_ 100nH
1.8V Digitial 1/0 and Analog ca
Baseband AWR2

ClassName: AWR_2_POWER_1V2

PMIC2 AWR 23 1V2

n
LP87524P PMIC switcher LC ripple filtering
AWR3

and decoupling for

L19
NLCV32T-R10M-EFRD

AWR 3 1V2 FILT

ClassName: AWR_3_POWER_1V2

|_.

C153

A1.2V Digital Core/SRAM AWR3
1ov 1ov 1ov 16V

100nH

C154=—=C155—=—=C156

10uF 22uF 10uF 1pF

o]
z
5]

PMIC2_AWR_23_1V8

GND

AWR 3 1V8_FILT

ClassName: AWR_3_POWER_1V8

8V Digitial 1/0 and Analog
Baseband AWR3
GND GND
120
NLCV32T-R10M-EFRD
PMIC2 AWR 2 1V0 ~A AWR 2 _1V0_RFL FILT

AlvDVAnang RF AWR2

PMIC2 AWR 3 1VO

EC i v
C82 C79 C80 C83
1ov 1ov 1ov 16V
10uF 22uF 10uF 1pF

L21
NLCV32T-R10M-EFRD

AWR 2 1VO RF2 FILT

-]_CIGGJ_CZOI C85
10v 1o0v 16V
22uF 10uF

1uF

—

AWR 3 1VO RF1 FILT

100nH
1.0V Analog RF AWR3 C90 C87 C88 Co1
10V 1ov [ 1ov | 16v
10uF 22uF | 10uF | 1pF

L24
NLCV32T-R10M-EFRD

AWR 3 1VO RF2 FILT

—]-CZDAJ-CZKN C93
10V 10V 16V
22uF 10uF

1uF

—

ClassName: AWR_2_POWER_1VO_RF

ClassName: AWR_2_POWER_1VO_RF

ClassName: AWR_3_POWER_RF

ClassName: AWR_3_POWER_RF

Orderable:
TID #:

Designed for:Public Release [Mod. Date: 8/14/2020

MW_CAS RF_EVM
!/
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TLV70028EVM-463 Evaluation Module

TPS22965 Evaluation Module

[ Tivios EN ) EMCL GRio?

SYSTEM_5V0

—

C202
16V
1pF

o]
z
<]

System 3.3V Supply

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

SYSTEM_5V0 us SYSTEM_3Vv3
TPS73733QDRBRQ1
N our L
PMICI GPIO2 5 250
EN Ne 6 4 C203
Ne 7 16V
I__ NR NG I 1F
GND

GND
c9
16V I
0.1uF

GND

o)
Z

D
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the accuracy or

of this
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ClassName: AWR_1_GENERAL

ClassName: AWR_2_GENERAL

Host to RF Board Connectors

ClassName: AWR_3_GENERAL

ClassName: AWR_4_GENERAL

‘VA AWR 1_GPIO_0 1 ‘VA AWR 2 GPIO_0 1 ClassName: AWR_SYNC ‘VA AWR 3_GPIO_2 1 ‘VA AWR 4" GPIO_2 1
| _AWR 1 GPIO 1 ol | _AWR 2 GPIO 1 ol ¢ EXT DIG_SYNC | _AWR 3 GPIO 1 2 | _AWR 4 GPIO 1 2
| —AWR 1 GPIO 2 Eil | _AWR 2 GPIO 2 Eil | _AWR 3 GPIO 0 Eil | _AWR 4 GPIO 0 Eil
| | | | ClassName: AWR_CLOCK | | ! |
| _AWR 1 SPI MISO1 | I __AWR PI_MISOL | EXT 40MHZ CLK 1v8 I __AWR Pl CLK1 | | _AWR 4 SPI CLK1 |
I TAWR 1 SPI_HOST INTRL | I TAWR PI_HOST INTRL | < I TAWR PI_MOSIL | I TAWR 4 _SPI_MOSIT |
! _AWR 1 SPI CSL ! ! AWR PI_CS1 ! ! _AWR Pl_CS1 ! ! _AWR 4 SPI_CS1 !
| TAWR_1_SPI_MOSIT ! | TAWR PI_MOSIL [ ClassName: PMIC_CONTROL | TAWR PI_HOST_INTRL ! | TAWR 4_SPI_HOST INTRL !
| _AWR 1 _SPI_CLKL } | _AWR PI_CLKL } in 1 | _AWR Pl_MISOL } | _AWR_4_SPI_MISOL }
| P ST |
| | | | ! | ! |
| _AWR 1 UART RX ' I _AWR 2 UART RX ' ! cL ! | __AWR 3 UART TX ' | __AWR 4 UART TX '
| TAWR TUARTIX 351 | TAWR ZUARTTX % A | TAWR 3UARTRX 251 | TAWR 4 UARTRX 251
—AWR L UARTIX __ X —AWR 2 UARTTX___ X 1 1 SUARTRX ___ X LUARLRX X
! AWR 1_MSS LOGGER ! ! _AWR 2 WSS TOGGER ! | Pl PSNS SDA ' ! _AWR 3 BSS LOGGER ! ! _AWR 4 BSS LOGGER !
| TAWR 1 BSS LOGGER f ? ! | TAWR 2 BSS LOGGER f ? ! | Pl PSNS_SCL | | TAWR 3 MSS LOGGER ? <i ! | TAWR 4 _MSS LOGGER ? <i !
I |
I H [P 0 A | A | A
ClassName: AWR_1_SOP_RESET ClassName: AWR2_SOP_RESET ClassName: AWR_3_SOP_RESET ClassName: AWR_4_SOP_RESET
A AWR ] PMICCLKOUT 5, ! ClassName: AWR_SAFETY A SOPZ_ BMICCLKOUT AL AWR 4~ SOPZ PMICCLKOUT
[ Ty ey S e E oo e T et = [ [
| _AWR_1_SOP1_SYNCOUT ' SYNCOUT ' iA ] A SOPL_SYNCOUT, | _AWR 4_SOP1_SYNCOUT
| AW ! TDO ! ' NERROR_OUT. ' | A SOP0_TDO | TAWR 4 SOPO_TDO
| AW H HOST oy ! S TMPSNS ALERT ! I A NRST_HOST | _AWR 4_NRST HOST,
I AW ' > WARM _RST oy oo T ) 1A WARM _RST I _AWR 4 WARM RST
I I I
U U
ClassName: AWR_1_JTAG ClassName: AWR_2_JTAG ClassName: AWR_3_JTAG ClassName: AWR_4_JTAG
Host Board Connector 1 Host Board Connector 2
4 5
320, CONN_MONITOR 1 AWR 1 GPIO 0 ARG TP33g  CONNMONTOR2 1 [g™gler o _____________ ClassName: AWR_4_CSI_LVDS
AWR 1 MCU_CLKOUT CONN AWR 1 GPIO 1 AWR 4 TDI ! AWR 4 CSI2 TX0 N !
ClassName: AWR_1_CS|_LVDS AMEDECTRONS AWR 1 GPIO 2 e o = AWR_4_TDO T AWR_4_CSI2_TX0 P BT ID, } !
VA AWR_1_LV55_VAL_F AWR_1_LVDS VALID P . o EXT_DIG_SYNC BT DS AWR 4TS AWR_4_TMS s o ! - i
| AWR_1_LVDS_VALID_N I . o R AWR_4_TCK P | AWR_4_CSI2_TX1 N 1
i [FAWRS17IVDS VALIDIN T 66 AWR_1_SPI_MISOL AWREIRTCH i AWR_4_CSIZ_TXL P AWR 4 CSI2 TXLN ] |
! ! s o~ AW HOST_INTRL R M S 1 AWR_4_SOP0_TDO s o T AWR_4_CSI2 TXLP | |
| AWR_1_LVDS_FRCLK P | ® ST AW Csi L AWR 15 HOSTINTRL J AWR_4_SOP1_SYNCOUT. g D S
| [ RAWRENIVDSIERGIIN AWR_1_LVDS FRCLK N o ol AWR_1_SPI_MOSIL RS AWR_4_SOP2_PMICCLKOUT o ol & AWR CONN TP3 _TP8
] ] o ol 0 AWR _1_SPI_CLKL I e ol ClassName: AWR_4_CSI_LVDS
{ AWR 1 SPICLKI > o e A v per 1@ @8 o e m e o e - - - - - , =
i AWR L cs2 DG p | 1 PMICL SCL A4 NRST HoaT sTe i A4 Cos P ERREAGSIZACIRANE) |
\ [AWR_1_cCsi2_Tx3 P R I G TGN T o o PMICT SOA {PMmICL_ScL e o T AWR 4 CSI2 CLK P_| |
1 [AWR_1CS2 TGN ' P EXT_40MHZ CLK_1V8 {EMel_SDa AWR 4_GPIO 2 S ! |
| | . o NERROR_OUT TEXTRA0MEZAGIKEIVH] e AWR 4_GPIO_L 15 e o ! AWR 4 CSI2 TX2 N RS |
| ETERESERTE AWR 1 CSI2 TX2 P e AWR 4_GPIO 0 1 | AWR 4 _CSI2 TX2 P EWEEYc=chnen] |
L1 _CSI2_TX2 | L_4_GPIO_{ L4 _CSI2_TX2 | |
| CAWRTCSE TN AWR 1 CSIZ D2 N AWR_1 UART RX AT 1 W ] !
‘ AWR_1_UART TX At i 1 AT 7 555 Woees AWR 4 BSS LOGGER | !
| 1| L Lo G | |
| s ami o axe L L e A e ot —amicw oy e |
1 [_AWR_1_CSI2_CLK_N AWR_1_BSS_LOGGER [TAWR_4_UART 7x AWR 1 UART X . AWR 4 CSI2 TX3 P_| :
o oL 4 AWR ART_RX = ®* O —— !
82 AWR_1_SOP2_PMICCLKOUT 82 '
o o] e ol 82 | |
. I
ClassName: AWR_1_CSI_LVDS N o ol AWR_1_SOPL_SYNCOUT AWR 4 _SPI_CLKL o ol & | AWR_4_LVDS FRCLK N R EEATSERCaE |
i ] b4 84 AWR_1_SOP0_TDO AWR_4_SPI_MOSIL e o ] AWR _4_LVDS _FRCLK P
h o~ ] T AWR_4_LVDS FRCLK P | |
| [CAWR 1_csiz X1 P e o o2 W AWR 4 SP1esL ° o | [
| EAWRENCSEETREN AWR 1 CSI2 TXL N__1 e ol AWR_1_WARM _RST R WARN ST e o i |
H T o o8l [ 71 o [y [ AWR _4_SPI_HOST_INTRL e o : AWR_4_LVDS VALID N ERETCSIATONE] |
| [ETEECSEATI AWR 1 CSI2 TXO P! e o AWR 1 TCK AWR TR (VT AWR_4_SPI_MISOL e o ! AWR 4_LVDS VALID_P AWEEANDEAVATDNEN] |
| [EEWEEECSERXGIN AWR 1 _CSIZ TXO N___ e o AWR_1_TMS RS e e o 0 == ]
I — 1 e o AWR 1 TDO = (CAWR TS AWR 3 TDI e o ClassName: AWR_3_CSI_LVDS
ClassName: AWR_2_CSI_LVDS s o AWR 1 _TDI T — AWR 3 TDO o o L 1
i AWR 3 TMS ! AWR 3 CSI2 TX0 N
] e o e o
f T AWR 3 CSI2 TXON | 1|
' AWR 2 VDS VALD P AWR 2 LVDS VALID P_ | AWR 2 SPI_MISO1 AWR 2 SPI_MISOL AWR 3 _TCK. AWR 3 TCK - AWR 3 CSI2 TX0 P AWR 3 CSI2 TX0 P \
AWR 2 LVDS VALID N ! 4 AWR 2 SPI_HOST INTR1 4
! [AWR_2_LVDS VALID_N T ‘3‘5 e AWR_2_SPI_HOST_INTRL | AWR 3 WARM RST 0—55—< | AWR 3 CSI2 TX1L N !
| ! 6 [° AWR 2 SPI CS1 AWR 3 NRST HOST T AWR 3 CSI2 TX1 P AWR 3 CS2 TXLN | |
| AWR_2_SPI_CS1 5 L AWR 3 CSI2 TX1 P _|
| ‘ AWR 2 VDS FRCLK P AWR_2 LVDS FRCLK P e & AWR_2_SPI_MOSI1 AWR 2_SP_MOSIL AWR OP0_TDO e & [} 77‘
! EEWEBEVDSTRCIN AWR 2_LVDS_FRCLK_N | T o AWR 2_SPI_CLKL e AW OP1_SYNCOUT . o
_2_LVDS i 0 . o L2 SPIL AW OP2_PMICCLKOUT e o
1 | T o AWR_2_UART RX AR OARTRY s o ClassName: AWR_3_CSI_LVDS
{ _2_UART_|
| [z mzou e s s A S 1 17 s Tosoer > AR S 855 Logcen e L e Gk i i |
} [CAWR 2 CSI2_TX3_N o o AWR_2_MSS_LOGGER | AWR_3_MSS_LOGGER o o AWR 3 CSI2 CLK P | |
\ e o AWR 2_BSS LOGGER AWR_3_UART TX e o !
! | AWR 2 BSS LOGGER | AWR 3 UART_TX AWR_3_UART RX ! AWR 3 CSI2 TX2 N !
| T AWR 2 CSI2 TX2 P___I P AWR 2 GPIO 0 P ERAEG AWR S UART X} s o N AWR 3 CSI2_TX2 P Mol } |
| [WAWEBNCSIRDIN AWR 2 CSI2 TX2 N_T e oL AWR 2_GPIO L RN SMiE BUGKEN——PMIC BUCK ENR145,. 0 PMIC BUCKEN CONN e o i 3 Cop TP I
Lo (G T = = | |
| ! o ol 107 AWR 2_GPIO 2 AWER PMIC NRST | _PMIC NRST _ R1464F0  PMIC NRST CONN e o ! !
| H 45 | g @l 108 T m—— PMICZ_TMPSNS_SDA e o AWR 3 CSI2 TX3 N R ERSIESERETE] |
! AWR I CSEEKE AWR 2 CSI2 CLK P 9 AWR 2 NRST HOST ERERAENESH ENRCTIESN T } PMIC2_TMPSNS_SCL AWR 3_CSI2 TX3 P EWERSCERDCREN] |
| |EAWEpcsYGITSN AWR 2 CSI2 CLK N__ 0 AWR_2_WARM_RST R WART ST ) i
_2_CSl2_CLK_| _2_WARM_| p
] ERSEREI AWR CLK1 ] i
TP15G _AWR CONN TP2 AWR 2 SOP?_PMICCLKOUT R SPriosT AWR 3_SPI_MOSIL i AWR 3 LVDS FRCLK N T |
ClassName: AWR_2_CSI_LVDS N AWR 2_SOP1_SYNCOUT AWK TSP St " AWR 3 SPI CSL T AWR 3 LVDS FRCLK P AWRISHVDSAERCIKIEN] |
i j 4 ol 1 AWR_2_SOPO_TDO AWR_3_SPI_HOST INTRL 4 . T !
i AWR 2 CSI2 TXL P 4 [FAWR 38SPI HOSTEINTR AWR 3_SPI_MISOL e 1 !
[ AWR_2_CSI2_TX1_P | % 1o eotl [CAWR 3_spi_misor % le e I |
| EWREICSEEREN AWR 2 _CSI2 TXL N__1 56 | o ol L AWR 2 TCK AR TR o le e : AWR 3 LVDS VALID N e s R
| ! | 57l e el AWR 2_TMS E\wa RS s, TMPSNS_ALERT 5 | o o 1 AWR_3_LVDS VALID_P AWREINDSIVATIOIEN] |
| ARG AWR 2 _CSI2 TX0 P 55 | g @l Ll AWR_2_TDO AR 3 ol 3 AWR 3 GPIO 2 55 e o 0 '
| [EEAWRNZICSEATROI AWR 2 CSI2_TX0_N 9 e e AWR 2 _TDI AR o0 WA erio AWR 3 GPIO L 9 e e SYSTEM_PGOOD ST STENECoTom]
AR N . . ____ 0 | o o CONN_WMIONITOR L AT Z R GrioS AWR 3 GPIO 0 60 | g el 120 CONN_MONITOR 2
P1 P3 ] P1 P3
YSTEM_5V0 SYSTEM
P2 P4 | v = = T P2 P4
Bench 5.0V Supply
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 A +c102_l*c103 FX23-120P-0.5SV15
2 e, 10V T 10V
3 6 470F | 47uF
ndila Licion e o
039300060 Tov GND  GND = =
Molex 4TuF GND  GND
GND
5.0V Supply Sense SOP Mode / Functional Mode Signals
SYSTEM_5V0 :
SYSTEM 5v0_SENSE Safety Error Sianal AWR and PMIC 12C Signals
GND_SENSE R TT55 AWR_1 TDO R147,, 100k AWR 1 SOPO_TDO arety error signals
D& STNCoUT AWR_L_DIG_SYNCOUT __RI148 v 10.0k___AWR 1 SOPL_SYNCOUT SYSTEM_3v3
R P CLRaUT AWR_L_PMIC_CLKOUT __RI149 \v 10.0k___AWR I SOP2 PMICCLKOUT AWR T Sa—AWR 1 SCL PMICL_SCL
= ~ —~ = AWR 1 _SDA PMICL_SDA
N AWR_1_SDA -
GND AWR 2 TDO R151,, 100k AWR 2 SOPO TDO -
AWR 2_TDO T
AWR 2_DIG_SYNCOUT S o eleul RIS 13'3& e S R150 Note: ERROR_OUT signals are open-drain and active-low. AWR 2 SCL_|-AWR2 SCL Dl
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 (D 1B G ey AR S AWR 3 scL PMIC1_SCL
AWR 3 DIG_SYNCOUT __RI57 ' 10.0k___AWR 3 SOPL_SYNCOUT AWR_3_SDA PMICL_SDA
pg p I T T AWR 3 PMIC_CLKOUT __RI150 \v 100k AWR_3_SOP2_PMICCLKOUT P R e NERROR OUT __R154 0 _AWR 1 NERROR OUT EEERERRGRIGH AWR_3_S0A
5001 5001 R156 0__AWR_2 NERROR OUT WR > NERROR—OU AWR T SEL|AWR 4 SCL Fr— PMICL_SCL
AR A6 AWR_4_TDO R161,, 100k _AWR 4 SOPO_TDO R158 0__AWR_3 NERROR OUT WR S NERROROU W4~ SoAS_AWR 4_SDA —— PMICL_SDA
o8 Tp10 R4 DG SYNCOUT AWR_4_DIG_SYNCOUT __R162 s 10.0k___AWR 4_SOPL_SYNCOUT R160 0__AWR_4_NERROR _OUT WR 4 NERRORGU
- AWR_4_F’M|6 CLKOUT. AWR 4 PMIC CLKOUT R163 10.0k AWR 4 SOP2 PMICCLKOUT — =
5001 5001 Ground test points should be
distributed across board near S
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 for:Public Release [Mod. Date: 8/14/2020
D # I/ Project Title: MMWCAS-RF-EVM w TEXAS
umber: PROC054 _ [Rev: E | Sheet Title: HOST_CONNECTOR! INSTRUMENTS
Texas Instruments and/or its licensors do not WAWRrant the accuracy or of this or any therein. Texas and/or its I ot in version control _| Assembly VAWRiant: [Sheet:9 of 19
not wAWRrant that this design will meet the specifications, will be suitable for your or fit for any p. [ purpose, or will operate in an il ion. Texas Drawn By:a0271760 File: PROCO54E_Host_Connector.SchDoc [Size:C http:// ti.com
and/or its licensors do not that the design is worthy. You should validate and test your design it ion to confirm the system | Engineer: 20271760 Contact: i ©Texas Instruments
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FMCW_SYNCINI_1
FMCW_CLKOUT 1

" AWR 1 FMCW_CLKOUT

1_AWR 1 FMCW_SYNCOUT

mb

FMCW_SYNCOUT 11—

W

DIG_SYNCIN_1
DIG_SYNCOUT_1

OSC_CLKOUT_1
XTAL_CLKP_1

|
AWR 1 FMCW_CLKOUT }
|
|

AWR 1 DIG_SYNCIN
AWR 1 DIG_SYNCOUT o
AWR 1 OSC_CLKOUT TPLL
AWR 1 XTAL_CLKP
AWR 1 XTAL_CLKM

m

XTAL_CLKM_1

ey o
MCU_CLKOUT_1 TP2_1

NRST_L
WARM_RST_1
NERROR_IN_1

AWR 1 NRST

AWR_1_WARM_RST
AWR_1_NERROR_IN
AWR_1_NERROR_OUT

T

NERROR_OUT_1

AWR 1 UART RX

AWR 1 UART TX
AWR 1 TCK
= AWR_1_TMS
50 1 AWR_1_TDO °
oI 1 AWR 1 _TDI 0.1
PI_HOST INTRL 1 Q%E P *SZT INTR1
} PI_CLK1 1 A Lk
PLCS1 1 P
PLMISO1_1 ;%E P ESO&
[sPI_mosi1_1

AWR 1 CSI2 CLK P
Cochci T oo
CSI2_TX0_ R e Rp o
CSI2_TX0_
CSI2_TX1__
CSI2_TX1__
CSI2_TX2_
CSI2_TX2__ P
CSI2_TX3 1 P
CSI2_ TX3 1 N AWR 0 FRCLK P
LVDS_FRCLK_1_P D

AWR 1 LVDS FRCLK N
LVDS_FRCLK_1_N D

X (1 AWR 1 1 /ALID_P

LVDS_VALID_1 P AWR DS VALID N
LVDS_VALID_1_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

= C11 c2.1
Place output capacitors as close to power o prva
pins as possible - minimum mounting oF 0.047UF
inductance. :
ClassName: AWR_20GHZ_LO = =
GND GND
AWR 1V4 APLL 1 AWR_VOUT PA 1
C3_1 ca_1 C5_1
16V 16V 10V
F 0.22uF 10uF
"NOTE: AWR antenna routed as GCPW. AWR Interfaces
transmission lines to etched antenna. iAo ClassName: AWR_POWER_ANA =
; ! GND
AWR_1V4_SYNTH_1
. %813 | ReSERVED VOUT_14SYNTH |-AL3
ClassNarme: AWR_ANTENNA o eg 3= == == . 2 VOUT 14apLL1 [-AL0 o AWR 1V4 APLL 1 *Place R188 as close as possible to ‘
D . M2 Rx1 ! i
i AWR_RX ! K2.] pxa VBGAP |-BIO | AWR VBGAP 1 | RCOUIEEAREZn
“NoT YNCINZ ! AWR_RX ! H20] Ry !
I | | |
unused. Shorted to GND per ! AR R T ‘ 2] rxe vour pa (-2 GAWR VOUT PA 1! R188,4, 0  AWR 1 1V0 RF2 FILT
datasheet requirements. | A TXo 1 T B6 TX1 VOUT_PA 1 Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
- | Ao 0| ™2 s ; higher-current combined power path for simultaneous 3TX and RF1/RF;
NOTE: AWR ; ; ™3 CSI2_TXP[0] " 1.0V operation.
FMCW_CLKOUT/SYNCOUT |~ '~ = 4R 5 e COke csi2_TXM[o] 1
unused terminated to 50-ohms AWR 1 PMCW _CLKOUT BLe) FM_CW_SYNCINI csiz el p-HIS RS R188 installed - shorts AWR_VOUT_PAto AWR_1V0_RF2 (default)
per datasheet requirements. AWR T ENCW CIROUT 12| FM_CW_SYNCIN2 CSI2_TXM[L] - AW R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
= FM_CW_CLKOUT CSI2_CLKP
= _ _TAWR_I_FMCW_SYNCOUT, D1 I A TCWESYNCOUT Cootkm 31 AW
! CSl2_TXP[2] AWR
ClassName: AWR_SYNC |” _AWR 1 DIG SYNCIN N0 L] sune o2 TXMR] AWR
T | L
| _AWR 1 DIG _SYNCOUT RL L 332 _DIG SYNCOUT RS 1 P17 Syneout S8 TXPR :m:
L H
IA_AWR 1_OSC_CLKOUT R2 1 332 _OSC CLKOUT RS 1 1 a1 osc cikour Rl v AWR
| - L |
AWR__XTAL_CLKP TEw 14 AWR
| . CLKP HS_DEBUGL_M
| —AWR 1 XTAL CLKM F1a] cixm e DEBUGS P [ NI5 AWR
ClassName: AWR_CLOCK ' ' e ey | AWR
| _AWR 1 PMIC CLKOUT R4 1 33.2 PMIC CLKOUT RS 1 L P13 4 pyic_cLk_ouT - - *Place termination and pull-up resistors
| DR L MCU CLKOUT B5 1332 MCU CLKOULRS 1 9 meu_cLk_out qspics P8 G0 ; close to QSPI controller - minimize stubs.
QSPI_CLK - 0
VSENSE QsPifo] f<BL : 8§g i
ANAMUX QSPIN |98 TSR i
ANALOGTEST1 QSPI2] T = 1 .
ANALOGTEST2 QsPI3] 10 QSPI_D : ClassName: AWR_QSPI
ANALOGTEST3 b
ANALOGTEST4 TCK t"llj y :wg %g !
A AWR™1_ NRST 1 P12 | peser e Pas T TooRs 1 RB 1 332 _AWR 1 _TDO I ClassName: AWR_JTAG
| AWR_1_WARM RS, N12e] warm RESET 101 [JH13 | AWR T TDI '
! AWR_1_NERROR _IN M| SR | — e
! _AWR 1 NERROR OUT R9 1 )] NERROR OUT RS 1 N8 " p6 [\ SPI_HOST INTR1 RS 1 R10 1,,, 332 _AWR 1 SPI_HOST INTRL !
] NERROR_OUT SPI_HOSTINTR 1 p~E0— WR 1T eI LKL |
v | ”
\/S__AWR i UART RX I N5 o232 Rx st Bri AWR 1 SPI CS1 | ClassName: AWR_GENERAL
| _AWR 1 UART TX RI1 1 ., 332 UART TX RS 1 N6 Rar3srx ViSO 1 |oP5 | SPI MISOL RS T R12 1,332 AWR 1 SPI MISOL '
! T - = R8 | AWR 1 SPI_MOSIL |
| | MOsI_1 {<R8
AWR 1 SCL P4 ) RESERVED ‘ :
| TAWR 1 RI31 332 SDARS L |_R3 | rorRVED IO a1 !
ClassName: AWR_GENERAL | TAWR_1 _BSS LOGGER RI4 1 w332 BSS LOGGER RS 1 I _Ra | peERvED Grion] N 1 AWR_L_GPIO_L !
! AWR_I_MSS_LOGGER RI5 1 w332 _MSS LOGGER RS I RS | peserven Gpiop) [ AWR_1_GPIO_2 | ClassName: AWR_GENERAL
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, PN PN R
AWRZ243APBGABLQL
R16_LR17_LR18 1
10.0k $10.0k $10.0k
SOP[2:0] Pins
N
NOTE: SOP (start on power) Pins
SOP[2]/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE2 "Development"
SOP[2:0] =0b001 -> SOP_MODE4 "Functional"
SOP[2:0] =0b101 -> SOP MODES "OSPI Flashina”
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3v3 1 U2 1
QSPI_FLASH 3v3 1 e
NOR Flash
R27_1 R28 1
0.0k 310.0K — cs 16Mb (2M x 8)
QSPI DO 1 R30 1 ,\, 0 s EMTEER
QSPI DL 1 R31 1 o 0 e
QSPI D2 1 R32_1_ o 0 Whisio2 e |9
QSPI D3 1 R33 1 0 e 4
FOLDISI03 oo % Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors X25V1635FZNQ — AT TTTTTTTTT oo T TTTTTTTooooooooooooes 1
close to QSPI flash - minimize stubs. GND h GPAD R21 1
| —GPAD R22 1
| GPAD R23 |
| _GPAD R24 T
| _GPAD R25 T
ClassName: SYSTEM_3V3 I _GPAD R26 N
SYSTEM_3V3 TN j
R29 1 0 QSPI_FLASH 3V3 1
o : =
Flash 3.3V Power Disconnect - Use _L _L _]_ ClassName: AWR_DEBUG N
C6_1 C7_1 C8_1 GND
to disconnect power to flash. S0V
0.1uF
GND
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 8/14/2020
D # I/ Project Title: MMWCAS-RF-EVM w TEXAS
umber: PROC054 __[Rev: E | Sheet Title: AWR 1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy o of this or any therein. Texas andJor its I ot in version control | Assembly VAWRant: [Sheet:100f 19
not wAWRrant that this design will meet the specifications, will be suitable for your o fit for any p urpose, or will operate in an i i rawn By:a0271760 File: PROCO54E_AWR_I chboc [Size:C hittp://www.ti.com
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FMCW_SYNCINI_2
FMCW_CLKOUT 2

" AWR 1 FMCW_CLKOUT

|
AWR 2 FMCW_CLKOUT }
1_AWR 2 FMCW_SYNCOUT |

|

mb

FMCW_SYNCOUT_2

W

DIG_SYNCIN_2
DIG_SYNCOUT_2

OSC_CLKOUT_2
XTAL_CLKP_2

AWR 2 DIG_SYNCIN
AWR 2 DIG_SYNCOUT

AWR 2 OSC_CLKOUT
AWR 2 XTAL_CLKP
AWR 2 XTAL_CLKM

m

SR P o
MCU_CLKOUT_2 TP2_2

XTAL_CLKM_2

T

NRST_2
WARM_RST_2
NERROR_IN_2
NERROR_OUT_2

AWR 2 NRST

AWR_2_WARM_RST
AWR_2_NERROR_IN
AWR_2 NERROR_OUT

AWR 2 UART RX

AWR 2 UART TX
AWR 2 TCK
= AWR 2_TMS
50 2 AWR 2_TDO °
ol 2 AWR 2 _TDI 9.2
PI_HOST INTRL 2 Q%E P *SZT INTR1
} PI_CLK1 2 A Lk
PLCS1 2 P
PLMISO1 2 ;%E P ESO&
[sPi_mosi1_2

AWR 2 CSI2 CLK P
CaChCo N R orou
CSI2_TX0_. R e Rp o
CSI2_TX0_.
CSI2_TX1._.
CSI2_TX1_
CSI2_TX2_.
CSI2_TX2_. P
CSI2_TX3 2 P
CSI2_ TX3 2 N AWR 0 FRCLK P
LVDS_FRCLK_2_P D

AWR 2 LVDS FRCLK N
LVDS_FRCLK 2 N D

X (2 1| AWR 2 10 /ALID_P

LVDS_VALID_2 P AWR DS VALID N
LVDS_VALID_2_N =

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

O
TP 2

AWR Radar SoC - Interfaces

AWR LDO and Bandgap Output Capacitors

AWR_1V4_SYNTH 2

AWR_VBGAP_2

= C1 2 c2.2
Place output capacitors as close to power oV prva
pins as possible - minimum mounting oF 0.047UF
inductance. :
ClassName: AWR_20GHZ_LO = =
GND GND
AWR 1V4 APLL 2 AWR_VOUT PA 2
C3_2 ca_2 C5_2
16V 16V 10V
F 0.22uF 10uF
"NOTE: AWR antenna routed as GCPW. AWR Interfaces
transmission lines to etched antenna. wioA ClassName: AWR_POWER_ANA =
; ! GND
AWR_1V4_SYNTH_2
. %813 | ReSERVED VOUT_14SYNTH |-AL3 -
ClassName: AWR_ANTENNA o BT 3 B - VOUT 14APLL1 [-ALD ‘ AWR_1v4_APLL 2 Place R188 as close as possible 0
P . M2 Rx1 ! VOUT_PA/RF2 pins
. : :; ; Eg B veGap [B10 | AWR VBGAP 2 |
or NCINZ AWR_RX: ] F2o] B3 A2 ! LGAWR VOUT PA2 | R188,2 O AWR 2 1V0 RF2 FILT
unused. Shorted to GND per A v : 5 RX4 VOUT_PA o : T
datasheet requirements. A X0 T B6 TX1 VOUT_PA 1 Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
ry A TX3 B8 ™2 ! higher-current combined power path for simultaneous 3TX and RF1/RF:
NOTE: AWR ; ™3 CSI2_TXP[0] 1.0V operation.
FMCW_CLKOUT/SYNCOUT |~ U= == 553 = oo e Csi2_TXM[0]
unused terminated to 50-ohms AWR 1 PMCW _CLKOUT BLe) FM_CW_SYNCINI csizZ_TXPl1] R188 installed - shorts AWR_VOUT_PAto AWR_1V0_RF2 (default)
per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
- L ﬁwg g imgw gbﬁgg&_ B15 | FM_cw_cLKouT CSI2_CLKP
= _ - - D1 1 Em_cw_syncouT CSI2_CLKM
ClassName: AWR_SYNC I"_AWR 2 DIG_SYNCIN VT I g;‘;{f;[é]]
T | L
| _AWR 2 DIG _SYNCOUT RL 2 332 __DIG SYNCOUT RS 2 P17 Syneout S8 TXPR
{X—Awr 7 osc crkouT R2 2 332 _OSC CLKOUT RS 2 i CS2_TXME3]
A, B e - - ’é“ 0SC_CLKOUT HS_DEBUG1_P
| 4] cike HS_DEBUG1_M
| —AWR 2 XTAL CLKM Fla ] Sixm R
ClassName: AWR_CLOCK ' ' Ve
| _AWR 2 PMIC CLKOUT R4 2 33.2 PMIC CLKOUT RS 2 L P13 4 pyic_cLk_ouT B - *Place termination and pull-up resistors
L LA RS2 322 LCU SLROUT Ro o L9 mcu_cLkCout oseics |2 ; close to QSPI controller - minimize stubs.
QSPLCLK P - T
VSENSE Qspip] [<BH- o '
ANAMUX el e 85P D i
ANALOGTESTL SPI2] — |
ANALOGTEST2 gsm{z} P10 QSPI_D! | ClassName: AWR_QSPI
ANALOGTEST3 b - !
ANALOGTEST4 Tok 4aMiS :wg ?g !
™s L3 |
A AWR_7_NRST 1 P12, | peser 100 |-313 | TDO RS R8 2 332 _AWR 2_TDO I ClassName: AWR_JTAG
| AWR_2_WARM_RS, NL H13 | AWR 2 TDI '
WARM_RESET ™I |
! AWR_2_NERROR_IN M| SR i o ___
| _AWR 2 NERROR OUT R9 2 )] NERROR OUT RS 2 N8"| \ERROR OUT SPLHOST INTR 1 |-P6_ZA SPITHOST INTR1 RS 2 R10 2°,,, 332 _AWR 2 SPI_HOST INTRIL !
H | - - e RO AWR 2 SPI_CLK1
\A__AWR 2 UART RX | N5 | psa32 R SSP\P_‘C(\;;_; RT AWR 2 SPI CS1 | ClassName: AWR_GENERAL
| _AWR 2 UART TX RIT 2 332 UART TX RS 2 T N6 ] papsz Tx Miso 1 |oP5 1 SPI MISOL RS 2 RI2 2 ,,, 332 AWR 2 SPI_MISOL '
! T - = R8 | AWR 2 _SPI_MOSIL |
| _AWR 2 SCL = MOSLL == |
| TAWR2 RI3 2 7337 SDA RS 2 T Rs | heermven GPIO0] |t !
ClassName: AWR_GENERAL | TAWR_2_BSS LOGGER RI4 2 332 BSS LOGGER RS 2 | R4 | RESERVED Gpiof] [l AWR_2_GPIO_L !
| _AWR_2_MSS_LOGGER RI5 2 332 _MSS LOGGER RS 2 "5 | peserven cpio2) [N AWR_2_GPIO_2 | ClassName: AWR_GENERAL
L e S P IR A |
AWRZ243APBGABLQL
R16_ZR17_ZR18 2
10.0k $10.0k $10.0k
SOP[2:0] Pins
N
NOTE: SOP (start on power) Pins
SOP[2]/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE2 "Development"
SOP[2:0] =0b001 -> SOP_MODE4 "Functional"
SOP[2:0] =0b101 -> SOP MODES "OSPI Flashina”
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3v3 2 U2 2
QSPI_FLASH 3v3 2 e
NOR Flash
R27_2 R28 2
100K $10.0K _ngg b 16Mb (2Mx 8)
SCLK 80MHz CLK
SPI_DO_2 R30 2 ,,, 0 —QSPI SEED [SoMHzCLR
SPI_D1 2 R31 2 4 0 QSP e
QSPI D2 2 R32 2 4 0 QSP WEsI02 e |9
QSPI D3 2 R33 2 0 QSP oo 4
FOLDISI03 oo % Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors X25V1635FZNQ — AT TTTTTTTTT oo T TTTTTTTooooooooooooes 1
close to QSPI flash - minimize stubs. GND h GPAD R21 1
| —GPAD R22 1
| GPAD R23 |
| _GPAD R24 T
| _GPAD R25 T
ClassName: SYSTEM_3V3 I _GPAD R26 N
SYSTEM_3V3 TN j
R29 2 0 QSPI_FLASH 3V3 2
n .
Flash 3.3V Power Disconnec - Use. | —Lce B _LC7 2 —Lca 2 ClassName: AWR_DEBUG
to disconnect power to flash. Sov
0.1uF
GND
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 8/14/2020
D # I/ Project Title: MMWCAS-RF-EVM w TEXAS
umber: PROC054 __[Rev: E | Sheet Title: AWR 1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy o of this or any therein. Texas andJor its I ot in version control | Assembly VAWRant: [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: PROCO54E_AWR_I chDoc [Size:C hittp://www.ti.com
and/or its licensors do not that the design is worthy. You should validate and test your design it ion to confirm the system | Engineer: 20271760 Contact: i ©Texas Instruments
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FMCW_SYNCINI_3
FMCW_CLKOUT_3

" AWR 1 _FMCW_SYNCOUT

|
AWR 3 FMCW_CLKOUT }
1 _AWR 3 FMCW_SYNCOUT |

|

mb

FMCW_SYNCOUT_3

W

DIG_SYNCIN_3
DIG_SYNCOUT_3

OSC_CLKOUT_3
XTAL_CLKP_3

AWR 3 DIG_SYNCIN
AWR 3 DIG_SYNCOUT

AWR 3 OSC_CLKOUT
AWR 3 XTAL_CLKP
AWR 3 XTAL_CLKM

m

XTAL_CLKM_3

O
TPL_

SR o
MCU_CLKOUT_3 TP2_3

T

NRST_3
WARM_RST_3
NERROR_IN_3
NERROR_OUT_3

AWR 3 NRST

AWR_3_WARM_RST
AWR_3_NERROR_IN
AWR_3 NERROR_OUT

AWR 3 UART RX

AWR 3 UART TX
AWR 3 TCK
= AWR 3 _TMS
Do s AWR 3 _TDO °
D3 AWR 3 _TDI .
PI_HOST_INTRI_3 —AWR PI_HOST INTR1
AWR 3_SPI CLKL
[ SPI_CLK1 3 P
[spicsi s QWE bl \55101
PL_MISO1 3 e
[sPi_mosi1_3

AWR 3 CSI2 CLK P
Cachoo e orou
CSI2_TX0_ R R Rp o
CSI2_TX0_
CSI2_TX1_
CSI2_TX1_
CSI2_TX2_.
CSI2_TX2_ P
CSI2_TX3 3 P
CSI2_TX3 3 N AWR 0 FRCLK P
LVDS_FRCLK_3_P D

AWR 3 LVDS FRCLK N
LVDS_FRCLK 3 N D

X (3 1| AWR 3 1 /ALID_P

LVDS_VALID_3 P AWR DS VALID N
LVDS_VALID_3_N =

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

AWR Radar SoC - Interfaces

AWR LDO and Bandgap Output Capacitors

AWR_1V4_SYNTH 3

AWR_VBGAP_3

= C1.3 c2.3
Place output capacitors as close to power o prva
pins as possible - minimum mounting oF 0.047UF
inductance. :
ClassName: AWR_20GHZ_LO = =
GND GND
AWR 1V4 APLL 3 AWR_VOUT PA 3
C3_3 ca_3 C5_3
16V 16V 10V
F 0.22uF 10uF
3 "NOTE: AWR antenna routed as GCPW. AWR Interfaces
transmission lines to etched antenna. wisA ClassName: AWR_POWER_ANA =
; ! GND
AWR_1V4_SYNTH_3
. %813 | ReSERVED VOUT_14SYNTH |-AL3 -
ClassName: AWR_ANTENNA e REI 3T . o VOUT_14APLLL [~AL0 ‘ AWR 14 APLL 3 Place R188 as close as possible to ‘
P . M2 Rx1 ! i
AWR_RX ! K2.] pxa VBGAP |-BIO |_AWR VBGAP 3 | RCOUIEEAREZn
n
or NCINZ T i 2o R fe | aAWR VOUT PA G | R188 0 AWR 3 1VO RF2 FIT
unused. Shorted to GND per A TXL T Bas] X4 VOUT_PA T ™y
datasheet requirements. A X0 T B6 TX1 VOUT_PA 1 Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
» ARG 0| ™2 ; higher-current combined power path for simultaneous 37X and RF1/RF:
NOTE: AWR - ™3 CSI2_TXP[0] 1.0V operation.
FMCW_CLKOUT/ISYNCOUT |~ \U'" = = A& 7 EEw S7es J csi2_TXM[o]
unused terminated to 50-ohms AWR 1 FMCW _SYNCOUT BLe) FM_CW_SYNCINI csizZ_TXPl1] R188 installed - shorts AWR_VOUT_PAto AWR_1V0_RF2 (default)
per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
- L ﬁwg 2 imgw gbﬁgg&_ B15 | FM_cw_cLKouT CSI2_CLKP
= _ - - D1 1 Em_cw_syncouT CSI2_CLKM
ClassName: AWR_SYNC I"_AWR 3 DIG_SYNCIN VT I g;‘;{f;[é]]
T A L
| _AWR 3 DIG_SYNCOUT RL 3 332 __DIG SYNCOUT RS 3 P17 Syneout S8 TXPR
{X—Awr 3 osc crkouT R2 3 332 _OSC CLKOUT RS 3 i CS2_TXME3]
A, iR - - ’é“ 0SC_CLKOUT HS_DEBUG1_P
| 4] cike HS_DEBUG1_M
| TAWR 3 XTAL CLKM Fla ] Sixm R
3 ClassName: AWR_CLOCK ' ' Ve
| _AWR 3 PMIC CLKOUT R4 3 33.2 PMIC CLKOUT RS 3 L P13 4 pyic_cLk_ouT - - *Place termination and pull-up resistors
! AWR 3 MCU_CLKOUT R5 3 332 MCU CLKOUT RS 3 : N9 1 mcu_cLk_out QspPI_Cs : L close to QSPI controller - minimize stubs.
QSPI_CLK -
R1l | !
VSENSE oseio] BA——FEE-F '
ANAMUX QSPIN |98 TSR i
ANALOGTESTL SPI2] L |
ANALOGTEST2 gsm{z} P10 QSPI_D! | ClassName: AWR_QSPI
ANALOGTEST3 b !
ANALOGTEST4 TCK qoM13 A AWR 3 TCK !
s L2 AWR 3_TMS ]
A AWR_3_NRST 1 P12 | peser 100 2313 | TDO RS 3 R8 3 332 _AWR 3 TDO I ClassName: AWR_JTAG
| AWR_3_WARM RS, N12:] warM RESET 101 [JH13 | AWR 3 TDI !
! AWR_3_NERROR_IN M| SR | — e
| _AWR 3 NERROR OUT RO 3 0 NERROR OUT RS 3 M| (P rer e SPIHOST INTR 1 P8 7o_ SPI_HOST INTR1 RS 3 R103~,,, 332 _ AWR 3 SP| HOST INTRL 1
H | - - e RO AWR 3 SPI_CLK1
\/S__AWR 3 UART RX I N5 o232 Rx st Bri AWR 3 SPI_CS1 | ClassName: AWR_GENERAL
| _AWR 3 UART TX RI13 ., 332 UART TX RS 3 N6 Rar3srx ViSO 1 |oP5 | SPI MISOL RS 3 R12 3 332 AWR 3 SPI_MISOL |
T B L
1 R 5 el . Mosi 1 [oR8 AWR 3 SPI_MOSIL !
| TAWR3 RI3 3 7337 SDARS3 T Rs | heermven GPIO0] |t !
ClassName: AWR_GENERAL | TAWR_3_BSS LOGGER R14 3 v 332 _BSS LOGGER RS 3 I _Ra | peERvED Grion] N 1 AWR 3 GPIO_L !
| _AWR_3_MSS_LOGGER RI5 3 w332 _MSS LOGGER RS 3 T R5 | REsERVED Griop] NI AWR_3_GPIO_2 | ClassName: AWR_GENERAL
! ] L ___ [ D
””””””””””””””””””””””””””””” AWRZ243APBGABLQL
R16_3R17_ZR18 3
10.0k $10.0k $10.0k
SOP[2:0] Pins
N
NOTE: SOP (start on power) Pins
SOP[2]/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE2 "Development"
SOP[2:0] =0b001 -> SOP_MODE4 "Functional"
SOP[2:0] =0b101 -> SOP MODES "OSPI Flashina”
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3V3 3 U2 3
QSPI_FLASH 3v3 3 e
NOR Flash
R27_3 JR28 3
0.0k $10.0K cs 16Mb (2M x 8)
QSPI DO 3 R30 3 ,,, 0 s EMTEER
QSPI DL 3 R31 3 o 0 e
QSPI D2 3 R32 3 o 0 Whisio2 ep |2
QSPI D3 3 R33 3 0 e 4
FOLDISI03 oo % Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors IX25V1635FZNQ — AT TTTTmmmmmommoomsomoo—eeoooo-eo '
close to QSPI flash - minimize stubs. GND h GPAD R21 1
| —GPAD R22 1
| GPAD R23 |
| _GPAD R24 T
| _GPAD R25 T
ClassName: SYSTEM_3V3 1 _GPAD R26 '
SYSTEM_3V3 TN j
R29 3 0 QSPI_FLASH 3V3 3
n .
Flash 3.3V Power Disconnec - Use. | —Lce 3 _LC7 3 —Lca 3 ClassName: AWR_DEBUG
to disconnect power to flash. Sov
0.1uF
GND
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 8/14/2020
D # I/ Project Title: MMWCAS-RF-EVM w TEXAS
_ _ umber: PROCO54__ |Rev: E | Sheet Title: AWR 1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy o of this or any therein. Texas andlor its ot in version control | Assembly VAWRant: [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: PROCO54E_AWR I chDoc [Size:C hitp:/Awwti.com
and/or its licensors do not that the design is worthy. You should validate and test your design it ion to confirm the system | Engineer: 20271760 Contact: i ©Texas Instruments
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FMCW_SYNCINI_4
FMCW_CLKOUT_4

" AWR 1 _FMCW_SYNCOUT

|
AWR 4 FMCW_CLKOUT }
1_AWR 4 FMCW_SYNCOUT |

|

mb

FMCW_SYNCOUT_4

W

DIG_SYNCIN_4
DIG_SYNCOUT_4

OSC_CLKOUT_4
XTAL_CLKP_4.

AWR 4 DIG_SYNCIN
AWR 4 DIG_SYNCOUT

AWR 4 OSC_CLKOUT
AWR 4 XTAL_CLKP
AWR 4 XTAL_CLKM

m

XTAL_CLKM_4

O
TP1_4

e e ®
MCU_CLKOUT_4 TP2_4

NRST_4
WARM_RST_4
NERROR_IN_4

AWR 4 NRST

AWR_4_WARM_RST
AWR_4_NERROR_IN
AWR_4 NERROR_OUT

T

NERROR_OUT_4

AWR 4 UART RX

AWR 4 UART TX
AWR 4 TCK
3;’1 AWR_4_TMS
DO 4 AWR_4_TDO °
DI 4 AWR _4_TDI Qs
P HOST INTR1 4 —AwR 4 SPL HOST INTRL
[SPI_CLK1 4 AWR LK1
2 4 P
[sPicsia ﬁm 4 SH \Sslm
PI_MISO1_4 J—AWR 4 SELMISOL
[sPi_mosi1_a

CSI2_CLK_4_P ?ti :
CSI2_CLK 4N

CLK X0 P
CSI2_TX0_: X
CSI2_TX0_: X
CSI2_TX1_: X
CSI2_TX1_: X
CSI2_TX2_: X
CSl2_TX2_ X3 P
CSI2_ TX3 4_P X:
CsSl2_TX3 4 N AWR K FRCLK P
LVDS_FRCLK_4_P D

AWR 4 _LVDS FRCLK N

LVDS_FRCLK_4_N D

X 4 AWR 4 1 /ALID_P
LVDS_VALID_4_P AWR DS VALID N
LVDS_VALID_4_N =

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

AWR Radar SoC - Interfaces

AWR LDO and Bandgap Output Capacitors

AWR_1V4_SYNTH 4 AWR_VBGAP_4

= C1 4 c2.4
Place output capacitors as close to power oV by
pins as possible - minimum mounting oF 0.047UF
inductance.
ClassName: AWR_20GHZ_LO = =
GND GND
AWR 1V4 APLL 4 AWR_VOUT PA 4
C3_4 ca_4 C5_4
16V 16V 10V
F 0.22uF 10uF
"NOTE: AWR antenna routed as GCPW. AWR Interfaces
transmission lines to etched antenna. v ClassName: AWR_POWER_ANA =
; ! GND
AWR_1V4_SYNTH 4
. %813 | ReSERVED VOUT_14SYNTH |-AL3 -
ClassName: AWR_ANTENNA o T A o VOUT_14APLLL [~AL0 ‘ AWR 1V APLL 4 Place R188 as close as possible to ‘
B e . M2 Rx1 ! i
i AWR_RX: ! 2] e vBGAP B0 | AWR VBGAP 4 | RESIERAREZENS
“NoT YNCINZ ! AWR_RX ! H20] Ry !
I | | |
unused. Shorted to GND per ! AR R ‘ 2] rxe vour_pa |42 aAWR VOUT PA 4! R188,4 0 AWR 4 1V0 RF2 FILT .
datasheet requirements. | A TXo 4 T B6 TX1 VOUT_PA 1 Note: AWR_1VO_RF2 optionally shorted to AWR_VOUT_PA to provide
= | A TX3 4 m ™2 ! higher-current combined power path for simultaneous 3TX and RF1/RF:
NOTE: AWR ; ; ™3 CSI2_TXP[0] 1.0V operation.
FMCW_CLKOUT/SYNCOUT |~ U= = = 715 = o o Csi2_TXM[0]
unused terminated to 50-ohms AWR 1 FMCW _SYNCOUT BLe) FM_CW_SYNCINI csizZ_TXPl1] R188 installed - shorts AWR_VOUT_PAto AWR_1V0_RF2 (default)
per datasheet requirements. FM_CW_SYNCIN2 CSI2_TXM[1] R188 uninstalled - supports 2TX, RF1/RF2 1.3V operation
- L ﬁwg 3 imgw gbﬁgg&_ B15 | FM_cw_cLKouT CSI2_CLKP
= _ - - D1 1 Em_cw_syncouT CSI2_CLKM
ClassName: AWR_SYNC I"_AWR 4 DIG_SYNCIN VT I g;‘;{f;[é]]
T | L
| _AWR 4 DIG _SYNCOUT RLZ 332 __DIG SYNCOUT RS 4 P17 Syneout S8 TXPR
{X—AWR 2 _osC_cLKOUT RZ 4 332 OSC_CLKOUT RS 4 1 CE2AMIS)
A, TS - - ’éi: 0SC_CLKOUT HS_DEBUG1_P
| . CLKP HS_DEBUGL_M
| —AWR 4 XTAL CLKM Fla ] Sixm R
4 ClassName: AWR_CLOCK ' ' Ve
| _AWR 4 PMIC CLKOUT R4 4 33.2 PMIC CLKOUT RS 4 L P13 4 pyic_cLk_ouT - - *Place termination and pull-up resistors
s Ml BT B4 322 LCU SLROUT Ro = L9 mcu_cLkCout oseics |2 ; close to QSPI controller - minimize stubs.
QSPLCLK P - T
VSENSE oseio] BR—EEE '
ANAMUX QSPIN |98 TSR i
ANALOGTEST1 QsPI[2] T 5 1 .
ANALOGTEST2 QsPI3) P10 QSPI_D : ClassName: AWR_QSPI
ANALOGTEST3 b
ANALOGTEST4 TCK qoM13 A AWR 4 TCK !
s L2 AWR 4_TMS |
A AWR™4” NRST 1 P12 | peser 100 2313 | TDO RS 4 RB 4 332 __AWR 4_TDO I ClassName: AWR_JTAG
| AWR_4_WARM_RS, N12-| \waARM_RESET 101 [JHI13 | AWR 4 TDI '
- !
! AWR_4_NERROR_IN M| SR | L
! _AWR 4 NERROR OUT R9 4 )] NERROR OUT RS 4 N8 " p6 [\ SPI_HOST INTR1 RS 4 R10 4,,, 332 _AWR 4 SPI_HOST INTRL !
] NERROR_OUT SPI_HOSTINTR 1 p~E0— AR 1S LKL |
v | ”
\/S__AWR 4 UART RX I N5 o232 Rx st Bri AWR 4_SPI_CS1 | ClassName: AWR_GENERAL
| _AWR 4 UART TX RI14 ., 332 UART TX RS 4 N6 Rar3srx Miso 1 |oP5 1 SPI MISOL RS 4 R12 4 332 AWR 4 SPI_MISOL '
! T - = R8 | AWR 4 SPI_MOSIL |
' | MOsI_1 {<R8
AWR 4 SCL P4 ) RESERVED ‘ :
| TAWR 2 RI3 4 7337 SDARS 4 | R3 | pecerveD GPIO0] |t !
ClassName: AWR_GENERAL | TAWR_4_BSS LOGGER RI4 4 332 _BSS LOGGER RS 4 | R4 | RESERVED Gpiof] [l AWR_4_GPIO_L !
! AWR_4_MSS_LOGGER RI5 4 332 _MSS LOGGER RS 4 "5 | peserven Gpiop) [ AWR_4_GPIO_2 | ClassName: AWR_GENERAL
77777777777777777777777777777777777777777777777777777777777777777777 1. __
AWRZ243APBGABLQL
R16_4R17_4R18 4
10.0k $10.0k $10.0k
SOP[2:0] Pins
N
NOTE: SOP (start on power) Pins
SOP[2]/PMIC_CLK_OUT
SOP[1]/SYNC_OUT
SOP[0]TDO
SOP[2:0] = 0b011 -> SOP_MODE2 "Development"
SOP[2:0] =0b001 -> SOP_MODE4 "Functional"
SOP[2:0] =0b101 -> SOP MODES "OSPI Flashina”
NOR QSPI FLASH (For Development Purposes)
QSPI_FLASH 3V3 4 U2 4
QSPI_FLASH 3V3 4 e
NOR Flash
R27_4 JR28 4
0.0k 310.0K cs 16Mb (2M x 8)
QSPI DO 4 R30 4 ,,, 0 s EMTEER
QSPI DL 4 R31 4" 0 e
QSPI D2 4 R32_ 4 0 WEsI02 e |9
QSPI D3 4 R33 4 0 oo 4
FOLDISI03 oo % Debug Test Header (For Development Purposes)
n
Place termination and pull-up resistors X25V1635FZNQ — AT TTTTTTTTT oo T TTTTTTTooooooooooooes 1
close to QSPI flash - minimize stubs. GND h GPAD R21 4 1
| —GPAD R22 4
| GPAD R23 4
| _GPAD R24 T
| _GPAD R25 T
ClassName: SYSTEM_3V3 I _GPAD R26 N
SYSTEM_3V3 N T j
R29 4 0 QSPI_FLASH 3V3 4
o : =
Flash 3.3V Power Disconnect - Use _L _L _]_ ClassName: AWR_DEBUG N
C6_4 C7_4 C8_4 GND
to disconnect power to flash. oV
0.1uF
GND
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 8/14/2020
D # I/ Project Title: MMWCAS-RF-EVM w TEXAS
umber: PROC054 __[Rev: E | Sheet Title: AWR 1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy o of this or any therein. Texas andJor its I ot in version control | Assembly VAWRant: [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: PROCO54E_AWR_I chboc [Size:C hittp://www.ti.com
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AWR 1 1V2 FILT

VIN_18BB SUPPLY

AWR 1 1V8 FILT

ﬁ :’ \\; ’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

—]—0136,1 J-613771J_C13871J-C13971
16V 16V 16V 10V
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

—l—5142_1J—0143_1J—0144_1J—0145_1
16V

0.22uF

AWR_1_1V2 FILT

VIOIN SUPPLY

SYSTEM_3V3

C148_1
16V
022uF

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
0.224F

VIN_SRAM SUPPLY

AWR_1_1V2 _FILT

C146_1
16V
0.1uF

GND

AWR Power

Q; Texas
INSTRUMENTS

hittp://www.ti.com

uL 1B
VIOIN_18DIFF SUPPLY VIOIN_18 SUPPLY AUR L2 FLT Ri] Voo
— — A voDIN
VDDIN
AWR 1 1V8 FILT AWR 1 1V8 FILT R6 | oo
AWR 1 1V0 RF1 FILT o5 [
C134_1 C135_1 1T L
e
0.22uF 0.22uF AWR 1 1V0 RF2 FILT 1 2 YN 1sre
D2 1 viN_13rF2
— = K5
GND GND ES 3:3’1335
AWR 1 1V8 FILT E
BIL | \iN_18CLK vssa A
B12 | \iN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 |\ sram Vo |
N vssa [
RL3 | viow vssa [-AL5
vssa (B3
K13 | vion_18 vssa [-BS
VSSA
D13 | vioIN_18DIFF VSSA 0
VSSA
P14 1 ynwa vssa [-Bld
C141_1
VSSA
10V c
VSSA
10uF o |2
£ vss vssA <
4—E6 { vss VSSA
p—E8 | yss vssa (&
E10 | vss vssa (&
ELL | yss vssa (&
£ 1 vss vssa (18
£ vss vssa (—E1—4
t—o2 vss vssA -E2—d
S vss vssa (—E2
22 vss vssa (£33
201 vss vssA
VNWA SUPPLY ] ves vesn (22
8 vss vssa 22
vss vssa |82 4
AWR 1 1V2 FILT 36| yes vesa |G3
j vss vssa (HS
VSS VSSA
56137—1 201 vss VSSA
e t—i vss VSSA
- K8 | vss VSSA
K9 vss vssa (L
L ';i vss vssA [t
o vss VSSA [—=
GND L5 | vss VSSA
L6 1 vss vssa (L
L8 | vss vssa (D2
L10 | vss vssa (3
RIS | yss vssa [-BL
/AWR2243APBGABLQL
GND
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 8/14/2020
TID # / Project Title: MMWCAS-RF-EVM
umber: PROC054 | Rev: E__| Sheet Title: DECOUPLING _CAPS 1
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AWR 2 1V2 FILT

VIN_18BB SUPPLY

AWR 2 1V8 FILT

ﬁ :’ \\; ’; AWR 2 1V8 FILT
AWR_1VO RFL 2 AWR 2 1VO RF1 FILT
AWR_1VO RF2 2 AWR 2 1VO RF2 FILT

VIN_13RF1 SUPPLY

AWR 2 1VO RF1 FILT

—]—0136,2 J—cutzj—cmsizlcmeiz
16V 16V 16V 10V
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

-LClA2_2J-0143_2J-0144_2J-8145_2
16V

0.22uF

AWR_2 1V2 FILT

VIOIN SUPPLY

SYSTEM_3V3

C148_2
16V
022uF

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
0.224F

VIN_SRAM SUPPLY

AWR_2 1V2 _FILT

C146_2
16V
0.1uF

GND

AWR Power

Q; Texas
INSTRUMENTS

hittp://www.ti.com

u1 28
VIOIN_18DIFF SUPPLY VIOIN_18 SUPPLY e Ko voou
— — A voDIN
VDDIN
AWR 2 1V8 FILT AWR 2 1V8 FILT R6 | oo
AWR 2 1V0 RF1 FILT o5 [
C134_2 C135_2 1T L
= o
0.22pF 0.22pF AWR 2 1V0 RF2 FILT . C VIN 13RF2
D2 | viN_13rRF2
= = =
GND GND ES 3:3’1335
AWR 2_1V8 FILT E
BIL | \iN_18CLK vssa A
B12 | \iN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 |\ sram Vo |
N vssa [
RL3 | viow vssa [-AL5
vssa (B3
K13 | vion_18 vssa [-BS
VSSA
D13 | vioIN_18DIFF VSSA 0
VSSA
P14 1 ynwa vssa [-Bld
C141_2
VSSA
10V c
VSSA
10uF o |2
£ vss vssA <
4—E6 { vss VSSA
p—E8 | yss vssa (&
E10 | vss vssa (&
ELL | yss vssa (&
£ 1 vss vssa (18
£ vss vssa (—E1—4
t—o2 vss vssA -E2—d
S vss vssa (—E2
22 vss vssa (£33
201 vss vssA
VNWA SUPPLY ] ves vesn (22
8 vss vssa 22
vss vssa |82 4
AWR 2_1V2 FILT 36| yes vesa |G3
j vss vssa (HS
VSS VSSA
56137—2 201 vss VSSA
e t—i vss VSSA
- K8 | vss VSSA
K9 vss vssa (L
L ';i vss vssA [t
o vss VSSA [—=
GND L5 | vss VSSA
L6 1 vss vssa (L
L8 | vss vssa (D2
L10 | vss vssa (3
RIS | yss vssa [-BL
/AWR2243APBGABLQL
GND
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 8/14/2020
TID # / Project Title: MMWCAS-RF-EVM
umber: PROC054 | Rev: E__| Sheet Title: DECOUPLING _CAPS 1
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AWR 3 1V2 FILT

VIN_18BB SUPPLY

AWR 3 1V8 FILT

ﬁ :’ \\; ’; 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

—]—0136,3 J—cutaj—cms,slcme,s
16V 16V 16V 10V
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

—l—cuz_sJ—cua_aJ—cuA_aJ—cus_a
16V

0.22uF

AWR_3 1V2 FILT

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
0.224F

VIN_SRAM SUPPLY

AWR_3 1V2 _FILT

C146_3
16V
0.1uF

GND

AWR Power

Q; Texas
INSTRUMENTS

hittp://www.ti.com

u1 38
VIOIN_18DIFF SUPPLY VIOIN_18 SUPPLY e Ko voou
— — A voDIN
VDDIN
AWR 3 1V8 FILT AWR 3 1V8 FILT R6 | oo
AWR 3 1V0 RF1 FILT o5 [
C134.3 C135_3 T L
e
0.22uF 0.22uF AWR 3 1V0 RF2 FILT 1 C2 |y 13rr2
D2 1 viN_13rF2
— = K5
o o o ynaoes
AWR 3 1V8 FILT E
BIL | \iN_18CLK vssa A
B12 | \iN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 |\ sram Vo |
N vssa [
RL3 | viow vssa [-AL5
vssa (B3
K13 | vion_18 vssa [-BS
VSSA
D13 | vioIN_18DIFF VSSA 0
VSSA
J_ P14 1 ynwa vssa [-Bld
C141_3
VSSA
10V c
VSSA
10uF o |2
£ vss vssA <
4—E6 { vss VSSA
p—E8 | yss vssa (&
E10 | vss vssa (&
ELL | yss vssa (&
£ 1 vss vssa (18
£ vss vssa (—E1—4
t—o2 vss vssA -E2—d
S vss vssa (—E2
22 vss vssa (£33
201 vss vssA
VNWA SUPPLY ] ves vesn (22
8 vss vssa 22
vss vssa |82 4
AWR 3 12 FILT 36| yes vesa |G3
j vss vssa (HS
VSS VSSA
56137—3 201 vss VSSA
e t—i vss VSSA
- K8 | vss VSSA
K9 vss vssa (L
L ';i vss vssA [t
o vss VSSA [—=
GND L5 | vss VSSA
L6 1 vss vssa (L
L8 | vss vssa (D2
L10 | vss vssa (3
RIS | yss vssa [-BL
/AWR2243APBGABLQL
GND
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 8/14/2020
TID # / Project Title: MMWCAS-RF-EVM
umber: PROC054 | Rev: E__| Sheet Title: DECOUPLING _CAPS 1
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AWR 4 1V2 FILT

VIN_18BB SUPPLY

AWR 4 1V8 FILT

VIN_13RF1 SUPPLY

AWR 4 1VO RF1 _FILT

ﬁ :’ \\; ’: AWR 4 1V8 FILT
AWR_1VO RFL 4 AWR 4 1VO RF1 FILT
AWR_1VO RF2 4 AWR 4 1VO_RF2

C136_4 J-613774J_C13874J-C13974

FILT 16V 16V 16V 10v
0.224F 022yF | 022uF | 10uF

L

VDDIN SUPPLY

—l—cuz_aJ—0143_4J—0144_4J—0145_4
16V

0.22uF

AWR_4_1V2_FILT

VIOIN SUPPLY

SYSTEM_3V3

c148_4
16V
022uF

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 e Ko voou
— ’ — — — VDDIN
P15 | vooin
AWR 4 1V8 FILT AWR 4 1V8 FILT AWR 4 1V8 FILT R6 | oo
AWR 4 1V0 RF1 FILT o5 [
C134_4 C135_4 he 2 T
1y 1oy S
0.22pF 0.22pF AWR 4 1V0 RF2 FILT . C VIN 13RF2
D2 | viN_13rRF2
= = =
o o 12 v saee
AWR 4_1V8 FILT s
BIL | \iN_18CLK vssa A
B12 | \iN_18vco VSSA 2
VSSA
SYSTEM_3v3 R14 | i sram e A
N vssa [
RL3 | viow vssa [-AL5
VIN_13RF2 SUPPLY a2 vesa 2
— VIOIN_18 VSSA
VSSA
AWR 4 _1V0_RF2_FILT D13 | viow_180iFF vssa [B2
VSSA
P14 4
C140_4 C141_4 VNWA VSSA
VSSA
16V 10V o |ME
0.224F 10uF o 2
£ vss vssA <
L t—eo vss vssA (=
= —E8 | vss VSSA
GND E10 | vss vssa (&
ELL | yss vssa (&
£ 1 vss vssa (18
£ vss vssa (—E1—4
t—o2 vss vssA -E2—d
S vss vssa (—E2
22 vss vssa (£33
201 vss vssA
VIN_SRAM SUPPLY VNWA SUPPLY ] ves vesa [-£2
— 8 vss vssa 22
vss vssa |82 4
AWR 4 _1V2_FILT AWR 4_1V2_FILT 36| yes vesa |G3
j vss vssa (HS
C146_4 C147_4 310 Voo v
- - vss VSSA
16V 16V K
0.1uF 0.1uF T e yssa
K8 | vss VSSA
Kg vss vssa (L
L L ';i vss vssA [t
o o vss VSSA [—=
GND GND 15 ves e
L6 1 vss vssa (L
L8 | vss vssa (D2
L10 | vss vssa (3
RIS | yss vssa [-BL
AWR2243APBGABLQL
GND
Orderable: MMW_CAS RF_EVM _|Designed forPublic Release [Mod. Date: 8/14/2020
TID # I/ Project Title: MMWCAS-RF-EVM Q’ TEXAS
jumber: PROC054 __|Rev: E | Sheet Title: DECOUPLING CAPS 1 INSTRUMENTS
Texas Instruments and/or its licensors do not the accuracy o of this or any therein. Texas andlor its ot in version control | Assembly VAWRiant: [Sheet:11 of 19
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R AWR Radar SoC - Pull-Up and Pull-Down Resistors

PULL-UP OPTIONS

SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3

SPI_MISO1_1 NERROR_IN_1

SYSTEM_3V3 SYSTEM_3Vv3 SYSTEM_3V3 SYSTEM_3V3

UART_TX_1

PULL DOWN OPTIONS

Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 8/14/2020
TID # I/ Project Title: MMWCAS-RF-EVM ” TEXAS
umber: PROCO54__ |Rev: E | Sheet Title: PULL_UP_DOWN_L INSTRUMENTS
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R AWR Radar SoC - Pull-Up and Pull-Down Resistors

PULL-UP OPTIONS

SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3

SPI_MISO1_2 NERROR_IN_2

SYSTEM_3V3 SYSTEM_3Vv3 SYSTEM_3V3 SYSTEM_3V3

UART_TX_2

PULL DOWN OPTIONS

Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 8/14/2020
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R AWR Radar SoC - Pull-Up and Pull-Down Resistors

PULL-UP OPTIONS

SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3

SPI_MISO1_3 NERROR_IN_3

SYSTEM_3V3 SYSTEM_3Vv3 SYSTEM_3V3 SYSTEM_3V3

UART_TX_3

PULL DOWN OPTIONS
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R AWR Radar SoC - Pull-Up and Pull-Down Resistors

PULL-UP OPTIONS

SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3 SYSTEM_3V3

SPI_MISO1 4 NERROR_IN_4

SYSTEM_3V3 SYSTEM_3Vv3 SYSTEM_3V3 SYSTEM_3V3

UART_TX_4

PULL DOWN OPTIONS
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References

LMKO0804BEVM User’s Guide

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

40 MHz Clock Generation and Distribution

LMKO00804B 40MHz Clock Distribution

U7 e e e e ClassName: AWR_CLOCK
OSCLKOUT: 1.4V to GND swing - 49.90hm series termination Clock |nput Term/Biasing % \ABUF CLKOUTL RS R103... 43 BUF CLKOUTL 1
LMK1_CLK_EN_N bridge GND Qo0 ; |
Creates 1.4V differential input swing centered on0.7v.~ | o0 e o e O URT IR T T T T T T T T T T T T T m T s oo m s — oo —— e —m— -
LMK1 3v3 _ LMK1 OE 2 o voDO |15 LMKT 1V8
LMK1_3V3 3 14 (/\BUF_CLKOUTZ RS “R104, 43~ ~ AWR 2 XTAL CLKP_ ~— ~ ~ ~ m——m— e 1
\ R105 VB oL ] {TAWR 2 XTALP D | (jagshame: AWR_CLOCK
|
11.5k LMK1_CLK_EN 4 el en onp |13 ! i
40M_BUF_IN_PRIMAWRY a 5 cix o B2 | _BUF CLKOUT3 RS R106,,, 43 BUF CLKOUT3 |
i |
LMK1_nCLK 5 ek . ! !
| |
ato LMK1 CLK_SEL A P Q3 |10 |_BUF CLKOUT4 RS R108,,, 43 AWR 4 XTAL CLKP AR |
1 I
ICLK_SEL high selects 3.09 A0M BUF IN SECONDAWRY & 8.1 Lvemos_cLk GND g b o e 1
0SC_CLKOUT(default) .
Install R118 LMK Pull Resistors L MKO0B0ABPW
CLK_SEL low selects =
MCU. CLKOUT LMK1 3v3 GND
Install R124

\ R118 R119 SR120

10.0k $10.0k $10.0k

LMK1 OE
LMK1 CLK EN
LMK1 CLK SEL

ClassName: AWR_CLOCK

ClassName: AWR_CLOCK

AWR_1 MCU Output Path Select

I
i n
S et o ie—AWR L MCU CLKOUT RS — i ‘Selectable 40MHz external clock sources for AWRL
| g
I
i
U

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

it : ClassName: AWR_CLOCK LMK Decoupling and Filtering

AWR 1 OSC CLKOUT R107,,, 0 I 40M BUF IN_PRIMAWRY
; [CAWR_1_0SC_CLKOUT ] ) SYSTEM_3V3 L33
| AWR 3 OSC CLKOUT | BLM18SG121TN1D ClassName: SYSTEM_3V3
1 [CAWR_3_0sC_cLKoOUT 1 LMK1 3V3
]

—

5
Selectable sources for the LMK
Primary Input

Can select between:
AWR1 OSCLKOUT (DEFAULT)
Install R107

GND

: o L Lo L e
10V €170 c171 c172 (LMK VDD decoupling
10uF

LMK1 1V8

AWR3 OSCLKOUT SYSTEM 18 L34 GND LMK VDDIO decoupling ClassName: SYSTEM_1V8
Install R109 =
T BLM18SG121TN1D

T L. I
C175 C176 C177 C178

C179

1ov ov 16V 6.3V 16V
LMK Buffer - SecondAWRYy Input Select 100F 10 T“'W T““F T“M

C180

6.3V
2.2uF

T P I I

. i
| AWR_1_MCU_CLKOUT RS R122,, 0 40M_BUF_IN_SECONDAWRY | =

| AWR_3_MCU_CLKOUT ! GND
| — ] ]
1 !
| |

@
z
S
Q
z
S
o]
-4
<]

*Selectable sources for the LMK
Secondary Input

Can select between:
AWR1 MCU_CLKOUT (DEFAULT)
Install R122

AWR3 MCU_CLKOUT

Install R123 AWR_1 40 MHZ Clock Source

EXT _40MHZ CLK 1V8
BUF_CLKOUT1

ClassName: AWR_CLOCK

Install R19_1

Install R20 1

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)

MCU_CLKOUT path to 40MHz clock distribution

Install R115 (default)

LMK BUF_CLKOUT1 - output 1 of buffer
Install R117

GND

CX3225SA40000D0PTWCC

I“GND shorts for AWR CLKN pins when used
with single-ended input. o 1

AWR CLKN GND Termination

AWR_2_XTALM >

XTAL_CLI
AWRL XTAL Input, AWR2, 3, 4 Single-Ended ;igo 0 1 ﬁw:i § 2 g
Input (default) X Cl

R128 - uninstall

R131 0T AWR
R129 - install
R130 - install
R131 - install

AWR_4_XTALM >

40MHz

AWR_3 40 MHZ Clock Source

AWR 1 XTAL_CLKP
CLKP/N. AWR 1 XTAL_CLKM

Can select between: -
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, EXT_40M_BUF_IN - bench supplied source (1.8V)

*Selectable 40MHz clock sources for AWRL CLKP/N.

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

Y1 - External Source
Install R116

ClassName: AWR_CLOCK

|
ClassName: AWR_CLOCK - S
O+ [v2 c174

I
! 50V
} [OX0) 4.7pF
I | e
|

GND  GND

CX3225SA40000D0PTWCC
40MHz

i

T T —— TR
AWR_3_XTALM |

i

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

ClassName: AWR_CLOCK

ClassName: AWR_CLOCK

Install R127
Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 8/14/2020
TID # I/ Project Title: MMWCAS-RF-EVM Q’ TEXAS
umber: PROCO54 | Rev: E | Sheet Title: 40MHZ_CLOCK_1 INSTRUMENTS
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Digital Sync Trigger and 20GHz LO Distribution

LMKO00804B Digital Sync Distribution

us
. 11 oD
Digital Sync Source Select LMKz OF 2 o
LMK2 3v3 3
777777777777777777777777777777777777777777 ClassName: AWR_SYNC Voo
EXT DIG SYNC I LMK2 CLK EN 4 ek en
AWR 1 DIG_SYNCOUT ! S
! LMK2 CLK EN P N
Selectable digital trigger sync source options: LMK2 CLK EN N 5of ncik
AWRL digital sync out (DEFAULT) LMK2 CLK SEL 7ol cik_seL
Stalts DIG_SYNC SOURCE 8l Lemos cLk
Host board EXT_DIG_SYNC -
()RR CMK00804BPW

LMK Pull Resistors

LMK2 CLK SEL

LMK2 3V3
ry
CLK_SEL low selects LVCMOS_CLK ‘ R137 $R138
path for DIG_SYNC_SOURCE 10.0k $10.0k
LMK2_OE
LMK2 CLK EN

R139
10.0k

N

LMK Unused Input

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

L i
R132
Qo 16 AWR 1 DIG_SYNCIN RS: AWR_1 DIG SYNCIN (7 7 i svmem> |
43
LMK2_3Vv3 ! !
vobpo |12 \ |
! R133 !
Q1 14 AWR 2 DIG_SYNCIN RS ) AWR 2 DIG_SYNCIN @ 1
i
onp |13 | |
| |
| R134 |
Q2 12 AWR 3 DIG_SYNCIN RS‘ AWR 3 DIG_SYNCIN @ H
it |
vopo (L | |
| |
R135
Q3 10 AWR 4 DIG_SYNCIN RS: AWR 4 DIG_SYNCIN @ }
43
GND |2 oo

LMK Decoupling and Filtering

SYSTEM_3V3 L35
BLM18SG121TN1D ClassName: SYSTEM_3V3
— LMK2_3V3

[*LMK VDD decoupling

GND I*LMK VDDIO decoupling
—]— J—(:157 —Lcma —]—0189

10V 16V 6.3V 16V 63V

10uF 022uF | 22uF 022uF | 22uF

L

FMCW 20GHz LO SYNC

Wilkenson Power Divider #1

ClassName: AWR_FMCW_20G

AWR 1 FMCW_CLKOUT

——AWR 1_FMCW_CLKOUT AWR 1 FMCW CLKOUT ’

R136
100

‘ANOTE: TOAWR_1_FMCW_SYNCINL (PIN B1) )

AWR 1 FMCW_CLKOUT

CH02016-100RGFT

“Noce: TOAWR_2_FMCW_SYNCINL (PINBL) )

Wilkenson Power Divider #2

ClassName: AWR_FMCW_20G

AWR 1 FMCW_SYNCOUT

AWR_1 FMCW_SYNCOUT

[CAWR_1_FMCW_SYNCOUT

o
‘ NOTE: TO AWR_3_FMCW_SYNCIN (PINB1) )

AWR_1 FMCW_SYNCOUT

CH02016-100RGFT

“Note- TOAWR_4_FMCW_SYNCINL (PINBL) )

ClassName: AWR_SYNC

Designed forP

ublic Release

Orderable: MMW_CAS_RF_EVM
TID #: /A

Project Tifle: MMWCAS-RF-EVM
jumber: PROC054 __[Rev: E | Sheet Title: FMCW_SYNC
Texas Instruments and/or its licensors do not the accuracy o of this or any therein. Texas andlor its ot in version control | Assembly VAWRiant:
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ClassName: AWR_CLOCK

'
! AWR_1_OSC_CLKOUT
! [TAWR_2_OSC_CLKOUT
| [CAWR_3_0SC_CLKOUT
1 [CAWR_4_osc_cLKouT

AWR_1_OSC_CLKOU
AWR_2_OSC_CLKOU T
AWR_3_OSC_CLKOU
AWR 4 OSC_CLKOU !

Test Headers, Connectors and Terminations

Oscillator Clock Output Header

-\WR_1_OSC_CLKOUT_CONN !

a=tWR_3 OSC_CLKOUT_CONN

I“osc_cLKOUT opti

near AWR U3 BGA.

I
AWR 2 FMCW_CLKOUT
w
_: AWR 2 PNICW SYNGOUT
e i
i
I
I
i
;

connections. Place with no stubs

Not Installed (default)

ClassName: AWR_FMCW_20G

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_SYNCOUT R85 49.9

20GHz LO Test Output

AWR 3 FMCW _CLKOUT

1

Orderable:
TID #:

Designed for:

‘Public Release

[Mod. Date: 8/14/2020

MW_CAS RF_EVM
!/

Project Title: MMWCAS-RF-EVM ” TEXAS
umber: PROCO54__ |Rev: E | Sheet Title: SMA_SMP_CONNECTORS INSTRUMENTS
Texas Instruments andor its licensors do not the accuracy or of this or any therein. Texas and/or its ot in version control | Assembly VAWRiant: [Sheet:150f 19
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System Temperature Sensors

U9
ClassName: SYSTEM_3V3
TMPSNS ScL 4 sot spa |8 TMPSNS SDA SYSTEM_3v3
2 GND v 5 TMP1 3V3 R164 100
TMP_ALERT 3 4 _TMP1_ADDO _L
ALERT  ADDO C195 C196 c197
16V 50V 50V
00L4F | 01uF 0.1uF
TMPLI2AIDRLR R165
)
I"See TMP112AIDRLR Datasheet: / i =
12C ADDRESS = 0x48 GND GND
GND
SYSTEM 3vs TMP112 Open-Drain Pull-Ups
R166
511k
TMPSNS SDA R169,,, 0 PMIC2 TMPSNS SDA
TMPSNS_SCL RL70 v 0___PMIC2 TMPSNS SCL e
TMP_ALERT RI71w 0 TMPSNS ALERT AT
TMP112 #2 L Twp2 awvs
u10
R172
) ClassName: SYSTEM_3v3
TMPSNS_SCL 1 e pa |8 TMPSNS_SDA SYSTEM_3v3
2 | eno ve L5 TMP2 3v3 R173 100
TMP_ALERT 3 4_TMP2_ADDO _|_
ALERT ADDO Cc198
50V
0.1uF
= B
oo TMPH2AIDRLR o6 TMP112AIDRLR Datasheet
12C ADDRESS = 0x49
Orderable: MMW_CAS RE_EVM | Designed forPublic Release [Mod. Date: 87142020
TID # I/ Project Title: MMWCAS-RF-EVM ” TEXAS
umber: PROC054 __[Rev: E | Sheet Title: ON_BRD_TEMP_SENSOR IRSTRUMENTS
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System Indicator LED

SYSTEM_5V0 - SYSTEM_5V0 -
Ds4 DS5
< @ e
e ———— ETEECE NERRER R19  AWR 1 NRST LED PW 1 23[9 RI97  AWR 2 NRST LED PW 1 2
SYSTEM_3V3 510 1 510
SYSTEM_5V0 DS2 TLMY1000-GS08 | TLMY1000-GS08
DS1 Ay Yellow _| Bssi2z = Yellow
R102 e R193 NERROR OUT LED 1 2 NERRGR_GUT ] R198 GND R199
SYSTEM 5V0 LED 1 2 360 = [ AWR LWRST >—AWR 1 NRST AWR 1 NRST LED [ AWRZNRST >—AWR 2 NRST AWR 2 NRST LED
510 TLMS1000-GS08 510
&
;‘;{‘1”51000'5505 Red Silkscreen: NRST2
SYSTEM_5V0
DS3
#, Q1L
R194  sysTem sva LD Pw 1 B 2 3[4
= 141 AWR_3 RESET LED AWR_4 RESET LED
TLMY1000-GS08™ | _|_ SYSTEM_5V0 SYSTEM_5V0
SYSTEM_3V3 Yellow BSS123 — DS6 DS7
B Q4 ) Qs
GND /A Y
R195 sysTEM 3v3 LED R200  AWR 3 NRST LED PW 1 2 3 [ R201  AWR 4 NRST LED PW 1 2 3[4
510 510 111 510 521
T ———— TLMY1000-GS08 TLMY1000-GS08
Yellow _| Bssi23 Yellow _| Bssi2zz =
GND
R202 R203
AR S NRST >—AWR 3 NRST AWR 3 NRST LED AW A NRST H—AWR 4 NRST AWR 4 NRST LED
510 510
Silkscreen: NRST3 Silkscreen: NRST4
Orderable: MMW_CAS RF_EVM | Designed forPublic Release [Mod. Date: 8/14/2020
TID # I/ Project Title: MMWCAS-RF-EVM ”TEXAS
jumber: PROC054 __|Rev: E__| 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

271
Assembly Note

These assemblies AWRe ESD sensitive, ESD precautions shall be observed

772
Assembly Not
These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

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
r4

Orderable: MMW_CAS RF_EVM | Designed for:Public Release [Mod. Date: 8/14/2020
TID # I/ Project Title: MMWCAS-RF-EVM ” TEXAS
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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 PROCO054_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 library
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.
pp current into the RF2 supplies in 1.0V mode supporting
simultaneous 3 TX operation
8 2018/08/09 | Randy Rosales <rosales.r@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:
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 additional 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
n 2020/01/16 | Randy Rosales <rosales.r@ti.com> Revision D updates
Changing primary IC (U1_1, U1_2, U1_3 and UL_4) to AWR2243P
Cleaning up net names, ports, net classes, and notes to reference AWR vs. AWR12 specificially
12 2020/08/13 | Randy Rosales <rosales.r@ti.com> Revision E updates

Changing primary IC (U1_1, U1_2, U1_3 and UL_4) to AWR2243P ES1.1, AWR2243APBGABLQL
Changing AWR VBGAP capacitor (C1_1, C1_2, C1_3 and C1_4) to 47nF capacitor GRM155R71E473KAB8D
Changing PMIC digital input voltage divider resistors (R34, R59) to from 1.00hhm to 1.0kohm resistors

This matches initial design intent
simplified BOM by removing duplicate 0402 0-ohm resistors models on optional signal paths
Cleaned up top layer soldermask near edges of RF regions
Cleaning up various note spelling errors
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	U1_2-K10
	U1_2-K11
	U1_2-K13
	U1_2-L1
	U1_2-L2
	U1_2-L3
	U1_2-L5
	U1_2-L6
	U1_2-L8
	U1_2-L10
	U1_2-M3
	U1_2-N1
	U1_2-N2
	U1_2-N3
	U1_2-N11
	U1_2-P14
	U1_2-P15
	U1_2-R1
	U1_2-R6
	U1_2-R13
	U1_2-R14
	U1_2-R15


	Ports
	AWR_1V0_RF1_2
	AWR_1V0_RF2_2
	AWR_1V2_2
	AWR_1V8_2


	PROC054E_AWR_Power_Decoupling.SchDoc(AWR_3)
	Components
	C128_3
	C128_3-1
	C128_3-2

	C129_3
	C129_3-1
	C129_3-2

	C130_3
	C130_3-1
	C130_3-2

	C131_3
	C131_3-1
	C131_3-2

	C132_3
	C132_3-1
	C132_3-2

	C133_3
	C133_3-1
	C133_3-2

	C134_3
	C134_3-1
	C134_3-2

	C135_3
	C135_3-1
	C135_3-2

	C136_3
	C136_3-1
	C136_3-2

	C137_3
	C137_3-1
	C137_3-2

	C138_3
	C138_3-1
	C138_3-2

	C139_3
	C139_3-1
	C139_3-2

	C140_3
	C140_3-1
	C140_3-2

	C141_3
	C141_3-1
	C141_3-2

	C142_3
	C142_3-1
	C142_3-2

	C143_3
	C143_3-1
	C143_3-2

	C144_3
	C144_3-1
	C144_3-2

	C145_3
	C145_3-1
	C145_3-2

	C146_3
	C146_3-1
	C146_3-2

	C147_3
	C147_3-1
	C147_3-2

	C148_3
	C148_3-1
	C148_3-2

	U1_3B
	U1_3-A1
	U1_3-A3
	U1_3-A5
	U1_3-A7
	U1_3-A9
	U1_3-A15
	U1_3-B3
	U1_3-B5
	U1_3-B7
	U1_3-B9
	U1_3-B11
	U1_3-B12
	U1_3-B13
	U1_3-B14
	U1_3-C1
	U1_3-C2
	U1_3-C3
	U1_3-C4
	U1_3-C5
	U1_3-C6
	U1_3-C7
	U1_3-C8
	U1_3-C9
	U1_3-C15
	U1_3-D2
	U1_3-D13
	U1_3-E1
	U1_3-E2
	U1_3-E3
	U1_3-E5
	U1_3-E6
	U1_3-E8
	U1_3-E10
	U1_3-E11
	U1_3-E13
	U1_3-E15
	U1_3-F3
	U1_3-F5
	U1_3-F9
	U1_3-F11
	U1_3-F13
	U1_3-G1
	U1_3-G2
	U1_3-G3
	U1_3-G5
	U1_3-G6
	U1_3-G7
	U1_3-G8
	U1_3-G10
	U1_3-H3
	U1_3-H5
	U1_3-H7
	U1_3-H9
	U1_3-H11
	U1_3-J1
	U1_3-J2
	U1_3-J3
	U1_3-J5
	U1_3-J6
	U1_3-J7
	U1_3-J8
	U1_3-J10
	U1_3-K3
	U1_3-K5
	U1_3-K7
	U1_3-K8
	U1_3-K9
	U1_3-K10
	U1_3-K11
	U1_3-K13
	U1_3-L1
	U1_3-L2
	U1_3-L3
	U1_3-L5
	U1_3-L6
	U1_3-L8
	U1_3-L10
	U1_3-M3
	U1_3-N1
	U1_3-N2
	U1_3-N3
	U1_3-N11
	U1_3-P14
	U1_3-P15
	U1_3-R1
	U1_3-R6
	U1_3-R13
	U1_3-R14
	U1_3-R15


	Ports
	AWR_1V0_RF1_3
	AWR_1V0_RF2_3
	AWR_1V2_3
	AWR_1V8_3


	PROC054E_AWR_Power_Decoupling.SchDoc(AWR_4)
	Components
	C128_4
	C128_4-1
	C128_4-2

	C129_4
	C129_4-1
	C129_4-2

	C130_4
	C130_4-1
	C130_4-2

	C131_4
	C131_4-1
	C131_4-2

	C132_4
	C132_4-1
	C132_4-2

	C133_4
	C133_4-1
	C133_4-2

	C134_4
	C134_4-1
	C134_4-2

	C135_4
	C135_4-1
	C135_4-2

	C136_4
	C136_4-1
	C136_4-2

	C137_4
	C137_4-1
	C137_4-2

	C138_4
	C138_4-1
	C138_4-2

	C139_4
	C139_4-1
	C139_4-2

	C140_4
	C140_4-1
	C140_4-2

	C141_4
	C141_4-1
	C141_4-2

	C142_4
	C142_4-1
	C142_4-2

	C143_4
	C143_4-1
	C143_4-2

	C144_4
	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


	PROC054E_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


	PROC054E_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


	PROC054E_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


	PROC054E_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


	PROC054E_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


	PROC054E_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


	PROC054E_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


	PROC054E_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


	PROC054E_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



	PROC054E_EVM_Hardware.SchDoc(EVM_HARDWARE)
	Components
	!PCB1
	FID1
	FID2
	FID3
	FID4
	FID5
	FID6
	Logo1
	Logo2
	Logo3
	Logo4
	Logo5
	LOGO6
	ZZ1
	ZZ2
	ZZ3
	ZZ4
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