: \

* 12V Input via PoC or Barrel Jack

e Status
Power
— Data

L Test Point
TP

&
ESP1.0 of AWR is represented by variant PG1.0 (usage of 2x971 in
non-synchronous mode, MSPMO for 12C to SPI conversion)

ESP2.0 of AWR (one CSI2) is represented by variant PG2.0 (usage of 1x 971S
directly connected via SPI to AWR)
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Power

Deserializer Board
DS90UB97245-Q1

| FPD-Link IV

FPD-Link IV

TIDA-020093 REV E3 8x8 Satellite Radar Board
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RADAR FE

R2188

Power
DCA2000
Ccsl-2 |« > CSl-2 |
Radar
Processin
€ 12C < L g 12C
ETH | usB
A A

ETH | USB
PC

Visualizer |

| MSS_UARTA_TX «—»@TP
| BSS UARTA TX |« — »@ TP
Preregulator BUCK TPSGZI;:')J((]:raA i ’—
i : MCU_CLK_out
PWR IN LM68635-Q1 A AA _CLK_
12V 3.3V P 3.3v 1.2v | g 0 | a—
i MSS_Host_IRQ [¢«——>»@ TP
- o oot /en |
N PGOOD »{ nReset/EN |[4— —»@ TP
TP N ——
| | nError_out [&— »@® P
PMIC
LP8772x-Ql1
eN || v - W] . TK e
\ TDI ®
o
3.3V | | v ITAG JERDT o
| i« »@ TP
BUCK 18V | i 1.8V ‘
TPS62A01-Q1 @ 23y SOPs |«—»| Dipswitches
25MHz i : ‘
CLK ’C |4
!\‘:: ﬁf' PMIC_RS X0
FPD-Link Serializer TOUT | V. MON |—+ |
DS90UB9715-Q1 ' GPIO ...
:I AWR NERROUT/WD DIS (Chirp/ ‘
1.8v.D - Frame St.
C T ) ™3
E nPD FPD-Link Serializer =~ ‘
18V _PLL DS90UB9715-Q1 ‘
1.8V D PC |« —] 6PI0] Tx7
oo [P @ —| rcaddress
= Rx0
—! c outyiox || srio1 K nPb X
1.8V _PLL ‘
_E GPIO2 RX...
CLK_OQUT/IDX |
GPIO3 —
x 0SCCLKOUT | | Rx3
25MHz ‘
FPD-Link IV CSI-2 [ty CLK RX...
|| [onos | [ |
MODE/PICO || GPI00/4 Rx7 |
» CSI-2
»| FPD-Link IV | | csl-2 (& P Csl-2
Qspl |«
I spl |t N [
CLKM
50MHz
1.8V 2 PR SP| CLK
o ret Crystal
MSPM0G3519-Q1 CLKP
Pl PC_2 || Mss_Host IRQ |«
GPIO Pl |«
(Chirp/
Frame St.)
Debug | | MP_RESET | N
connector SWDIO @‘ 'E

<A I AK
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1 ‘ 2 3 4 ‘ s 5
VPoC Switching frequency 2.2MHz
VPoC R101
0.1 uz 7 Q4 3V3_SPLY 3V3_SPLY
POWER JACK VIN Place s close as possible to regulator c97 50V [ ]
T 1 [ I T 0.1uF BUK9D23-40EX
XEL4020-101MEC VIN VIN T17] vin2 L1 V_ouT 8
%6 12VDC_supply L3 04 13 ~ 1
T 2 1u co8 4 Wil 1
=1 100nF vV ouT vee sw2 24 R102
74279226101 +| cioe 50V R105, 0 20 | oo rp |3 PreFB —clo4==c105 | 1.00k
PJ-006A-SMT-TR c107 D2 10 c100—Lc110 cin f\gg\/; R103 R144 50V 50V NFAULT
Cc114==C112 C113 c115 116 u 7.87k C162 Ppre EN 7 1 10uF | 10uF | 10uF [ 10uF -
1000 “T28v o TTLE T80V [ 50V e ] s0v S0V TouF | 100k VIN 10V EN VNS 299 A %
100V 50V | ui 0.1uF 0.1uF 0.1uF R104 0.1uF 0 — § R140
Lk 50V uf u 50V sov gRl . UFYCC R139 M| - oosrETRD FAUCT |8 NFAULT R XGreen
R138 of  green
24 0 RT pPGOOD -2
XGreen R141 0O PGOOD_PRE
. o|  green Pre EN 10 | 21
12| N DAP Pre_FB
= — — 42 ne PGNDL -2 R106
GRD GRD N r'v 284 Nne PGND2
GND LMG8635SFRZTRQL 0
3V3_SPLY
1V8 DIG POWER SUPPLY ALY 1v2 POWER SUPPLY weoe
R107
1.00k
1v8 DIG 1v8 DIG 1V8_ANA us
U9 R108
T —
3V3_SPLY TV DIG 1.00k 3V3_SPLY I sw L5 A\ 047 ) |
T 24 vin sw o — lav
200k c118 c119 [R111 B (o> N s
o Ls NRSTOUT 63y N c120 ——ci21 Green
c23 T0uF PG (o 6.3V 63V o green
6 D6 10uF
4.70F BS c124 NGreen MODE 10wF "
10v 22uF
Ao En eND L 6.3‘:/ green COMP/FSET onp (2 1v2 DIG ”
TPS62A0IQDRLRQL TPS6285018AQDRLRQL T 1| Q1
=
R4 1v8 DIG R98 N
T 1 Q3 1.0M
= = = R135 = = =
GND GND GND GND 1.0M GND GND GND
GND
PWM/PFM Mode if R111 is populated
For forced PWM mode, pull MODE/Sync high by exchanging R115
wasoLy PMIC POWER SUPPLY (3V3, 1V8, 2x1V0)
Place one 10uF and 4.7uF for each PVIN pin
R117 0 3V3 PMICIN
>< —=C126==C127= 1VO_AWR_2_unfilt 1VO_AWR_1_unfilt 1V8_ANA_unfilt 3V3_SPLY
4TUF | 470F | 4TuF 2.20F c131
1uF u10 .
33
- 2] o swer |2 BBt~ g °
| PVIN_B2 FB_B1 Lov2 R121
PVIN_B3 1,00k
3V3 PMICIN R119 . 0 vcea 1z (- sw_s2 |22 E\é\/ EBZZ Réﬁ ~ 047uH )
B B2 & Lovi
15 1 vouT vipOo
8 SW B3 L9~~~ 0:47uH
SW_B3 10} o
PGOOD PRE __ R134 0 7] ennore o by |6 BB RI22 0 v o
Default 12C address: 0x60h, fixed in OTP , Rt
12C_SCL_PMIC o SCL " r’::r:‘
R124 > 80k ohm Watchdog enabled, R124 < 8k WD disabled (>1.26V) 12C_SDA_PMIC e SDA VOUT_LDO_LS1/VMON1 ~ g
BRAT TETOIT R123,,. 11.0k NRSTOUT s esround 1 v2 06
3v3 pMmICIN R128 6.98k 10 | =— VOUT_LS2/VMON2/SYNCCLK o
Resistor Divider for voltage R77 ERR/WD_DIS NRSTOUT I Q2
translation from 3.3V to 1.8V $12.0k R124 100k a c148
at PMIC_RSTOUT AWRINERROUT 3V3 PMICIN 12 | b oo st ﬁgmg R116 N
Resistor Divider for voltage w26 Lheed POND. B3 1.0M
translation from 3.3V to 1.8V $R125 3V3 PMICIN 14 P 5
&t AWR_NERROUT 0.0k - PVIN_LS2/INT/GPIO PGND_B12
- LP8772410DRAGRQL
C149
2.20F
Connect AGND to PGND in inner layer GND. In any case, PGND should not be
connected to power pad on layer on which PMIC is placed
GND AGND  AGND GND GND GND GND GND
Connect C133 and C134 directly to the AGND pad of the PMIC
Connect R55, R58, R56, R67, R57, R72 if not using secondary LC Filter
1VO_AWR_1_unfilt 1VO_AWR_2_unfilt 1VB_ANA _unfilt
1VO_AWR_1 1VO_AWR_2 1V8_ANA
RS5,,, 0 T RS6,,, 0 I R57 T
RS8O T 1 T R67 T T 1 R72 T T 1
GND GND
GND GND
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1 2 3 4 5 6
1V8_ANA
AWR TMS
AWR DIGITAL 1/0O Samas ™
AWR_SOP0O
AWR_TDI D8 NERROROUT LED PULL UP & PULL DOWN OPTIONS
R60 33
IVB_ENA 1V8_ANA
T
R2 R3 R4 RS R6 R7 RS
u1A 100k § 100k § 100k T 100k T 100k T 100k T 100k
RO
AWR _CRYSTAL XTALP _a13, 22 = 49.9
AWR CRYSTAL XTALP 13| -
AWR CYSTAL XTALM _a15-] SH¢P CEE UL CUT | oy GND
——————————— CLKM
il c1 A21
R S —C-T e M CSRERELET | AWR_NERROUT
TS - - AWR_BSS UARTA TX
RI0 100k Afs,_| AGS ___AWR SOP3 ! Ds1 AWR MSS_UARTB TX
Ve FRM_SYNCIN MCU_CLKOUT S ) CADDR
(ERMIGIRSTOUT} w = AWRADCS h2o | o o o Red 12C_ADDR 1
NRST O GND  AWR ADC6 329 1 spce PMIC_CLKoUT (-GS AWR SOP2 W GHIRP START > SR
AWR_NRESET_EN yAWR NRESET EN __ AF7.| Reser - o AWR_NRESET_EN
TXCIKP 9 csion cie zoe-smeout AR NerRoUT]
TX1 CLK N Y11 Csi2A_CLKM FRM_SYNCOUT (-AE2 AWR MSS UARTE RX_SOPL
- = O NERR AWR_MSS UARTB TX AWR_MSS UARTB RX_SOP1
R w1t csion Tv0 ERRORTOUT |-AF18  AWR NERROUT ;‘A\NR NERROU 1V8 ANA AWR_BSS UARTA TX TAWRMSS UARTA TX___—
(IXIDON 1}
L CS 2RO ok |aAEl0_ AWR BSS UARTA TX
TXL DL P BL I csiza_TxP1 oI [l AWRTDL______
TXI DI N T csiza_Txm1 oo (HAES_ AWRSORO R12
- ™S lAFe  AWRTMS 10.0k
TXI_D2_P 2?1 CSI2A_TXP2 s
TX1D2_N CSI2A_TXM2 MSS_GPIO_0 an AWR_SPI_BUSY |
™ MSS_GPIO_1 (At LP_MODE |
STXDTP S
e gg 2 aca | ST CESLERELS AW R AN FSTAE] e R96 100K [1-no ADC Voltage Monitoring
— AF24____AWR 1V8 QSPI SCLK 12C_ADDR 0 Optional for monitoring 1.2V and 1.8V rails via AWR ADC pins
MSS_QSPI_CLK 12C_ADDR 0
TX2 CLK_P W29 | Csi2B_CLKP MSS_QSPI_0 |afG27  AWR 1V6 QSPI DO_SOP4
TX2 CLK N Y29 - - . F26 AWR_1V8 QSPI D1 - 1V8_ANA
{IX2CLKN | CSI2B_CLKM MSS_QSPI_1 = 12C address - use other than 0x60h
MSS_QSPI_2 F25 AWR_1VA SP1_D2 1v2 DIG
X2 Do P Vao] CS1Z8.TXPO wss_osei_3 [aboe IV 8 08 ——r & ApoR 7 | AWR SFLCIK Adapt connection of pins AG22, AF23, AF22, AF20 according to protocol for back channel communication
TX2 DO_N Y29 1 CSI12B_TXMO MSS_QSPI_Cs [aA824 3 C?LK I e —— 12C_ADDR 2 P P g g d gtop
TXZDLP 8221 csizs_Txp1 MSS_MCSPIA CLK (94522 ? P 33 AWR_SPLPICO 20 .
TX2 D1_N CSI2B_TXM1 MSS_MCSPIA_MOSI === —— 12C_SDA ? AWR_SPI_POCI
MSS_MCSPIA_MISO 12C_SCL
TX2 D2 P AE28 | csiop TxP2 MSS_MCSPIA_CS0 |<AE20 MSS SPI CS AWR ADCE e 4
AE29 = ] AF17___MSS HOST IRQ R23 33 AWR ADCS
TX2 D2 N CSI2B_TXM2 MSS_HOSTIRQ T5C ADDR T ]_AWR SPI CS
{_ 12C ADDR 1 |
TX2 D3 P AC29 1 csiz_Txp3 BSS_UARTA TX 2GS AWR MSS UARTA TX R25 | —
{(IX2D3N 1}
TX2 D3 N CSI2B_TXM3 . AWR MSS UARTE TX ook MSS_HOST_IRQ
AWRZ188
GND
50M HZ CIOCk D IStrI bUtlon 1v8_ANA Green: applicable/used MODES SOP(2,1,0)
CAD NOTE: Place the crystal OR BAW close to the AWR
1V8_ANA
T SOP_TEST 010
AWR_SOPO R28 10.0k R29 7.87k SOP_DEBUG 011
AWR CYSTAL XTALM __ R30 ,, 0 BAWNC 1 ||[||l 3 AWR_CRYSTAL_XTALP AWR_CRYSTAL XTALP
T
o |2 2 SOP_THB 000
4 CLK GV_R3L, 0 3.9pF s
(€D 82.5k
Y2 SOP_FUNC 001
SOP_DEV_MGMT 101
AWR_MSS UARTB RX SOP1 __R33 10.0k R34 7.87k sw1
1 ON
1 6
R35 1 SOP_3 MODES
82,5k 2 ol
QSPI FLASH REFERENCE Lo ] NoncAscAOE | G
QSPIand LVL Shifter not needed, if MSPMO is used for flash + configuring AWR2188 416131160803
CASCADE 1
3V3_ANA
T
T | AWR_SOP2 R37 10.0k R38 7.87k
3V3_I_ANA
3V3_ANA R39
T 62,5k
SOP_4 MODES
40 MHz XTAL 0
QSPI_SCLK_FLASH AWR 3V3 QSPI_SCLK
5 __QSPI_DO_FLASH AWR_3V3_QSPI_DO_SOP4 50MHz XTAL 1
2 T QSPI D1 FLASH AWR _3V3 QSPI DL
1 AWR 3V3 QSPI CS AWR SOP3 R4T 10.0k
AWR 3V3 QSPI D2 ez QSPID2FLASH 3
9
AWR 33 QSPI D3 QSPI D3 FLASH __ 7 4
=== R51
82,5k
GND
1V8_ANA 3V3_ANA
T T AWR_1V8 QSPI DO SOP4_R52 10.0k RS54 7.87
L>< 10 ]
1 20
AWR 1V8 QSPI DO SOP4 3 15__AWR 3V3 QSPI DO SOP4 X
AWR 1V8 QSPI D P 17 _AWR 3V3 QSPI D
AWR_1V8 QSPI D ER B 16 _AWR 3V3 QSPI D
AWR 1V8 QSPI D 5 he g 15 _AWR 3V3 QSPI D
AWR_1V8 QSPI C 7 14 _AWR 3V3 QSPI C!
AWR_1V8 QSPI_SCLK 8 13 _AWR 3V3 QSPI_SCLK
9 12
Thermal_Pad
OE pin high: enabling outputs, OE pin low: disabling outputs
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AWR POWER CONNECTION

1uF

10
0.224F

18
1v2 DIG
T AEL4 ] oD vouT_14apLL AL
AF21 VDD =
489 { \pp VOUT_14SYNTH 42
AG14 VDD =
AG21 VDD
V2 DIG
AF16 c11
r—: VDD_SRAM
616 | \or—gham 10F
AWR 1V0 RF1 B FLT 1 vooa_108F1_8
VDDA_10RF1_B
AWR 1V0 RFL A FLT 125 | VooA“108F1 A
VDDA_10RF1_A
AWR_1V0 RF2 B FLT =1

E2
AWR 1VO RF2 A FLT F28
F29

1V8_ANA

T a1

VDDA_10RF2_B
VDDA_10RF2_B
VDDA_10RF2_A
VDDA_10RF2_A

120 VDDA_18BB_B
VDDA_18BB_A
AL VDDA_18VCO
K29
VPP_1P7 VIN_18PM
AF28 VPP
AG28 VPP
1v2 DIG
T e VNWA
AWR_VBGAP 61
1V8_ANA VBGAP
Aadl VIOIN
s VIOIN
1V8_ANA
T £A29 1 VIOIN_18CSI_B
AAD VIOIN_18CSI_B
AAL VIOIN_18CSI_A
VIOIN_18CSI_A
A19
1V8_ANA VIOIN_18CLK
s yon
VIOIN_18
AWR?2188

1.2V DIGITAL SUPPLY

1V2 DIG
T

0.22pF

2.1l
o

1.8V CLOCK SUPPLY

1V8_ANA

|

C29 C30

10uF 0.22pF

1.8V BB SUPPLY

1V8_ANA
T

J‘m J‘m J-<:43 J_CM J-c45 J_CAG
—|_10m= T 100F To 22uF To.zzu»: Tu,zz.n: —|_o.22m=

DECOUPLING REFERENCE

Some caps may get erased from design using Lab evaluation - place as close as possible to AWR

SRAM SUPPLY

1V2 DIG
T

1.8V VIOIN_18 SUPPLY

1V8_ANA

1VO_AWR 1
T

C31
0.224F

c32
0.224F

VNWA SUPPLY

1v2 DIG

c24
0.224F

Q
Z
o

1.8V CSI SUPPLY

1V8_ANA

I U U
—|_o 22uF To .224F To 2zm= —|—o .224F

.|||_

Q
z
S

AWR 1VO0 2/B SUPPLY

AWR 1VO RF1 B FLT

C35 —1uF

AWR_1VO RF2 B FLT

1V8_ANA
T

1.8V VIOIN SUPPLY

VPP SUPPLY

VPP_1P7

==c19
0.22pF

c20
0.224F

1.8V PM SUPPLY

1.8V VCO SUPPLY

1V8_ANA 1V8_ANA
c33 c34
0.224F 0.224F
oo oo
AWR 1VO0 1/A SUPPLY
1VO_AWR 2
T AWR 1V0 RF1 A FLT

BANDGAP SUPPLY

AWR_VBGAP

c23
0.047uF
GND

0.22uF

AWR_1VO RF2 A FLT
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U1E u1D U1F uie 1c
£21 vssa vssA (2 211 vssa vssa (18— a2 VsSA VssA (22 2131 vssA vssA (2L 21 vss vss [AR15
£2 1 vssa vssA (12 221 vssA vssa (12 27 vssa VssA (28 21T vssA VSSA (442 21 vss vss [A218
21 vssA vssa (12 231 vssa vssA (18 281 vssa vssa 2L 2181 vssA VSSA (AL T8 vss vss [-AR1L
VSSA VSSA VSSA VSSA VSSA VSSA VSSA VSSA vss vss
£6 1 vssa vssa (2 A5 vssa vssa —SAL M2 1 yssa vssA 222 Y23 1 yssa vssa (A2 US| yss vss (-ARLS
E21 vssa vssa (18 46 { vssa vssa <28 M3 yssa vssa |82 Y28 1 yssa vssa (-AAL0 Ui 1 vss vss (-AD20
—£5 vssA vssA L A7 vssA vssA 222 2 vssA vssa £ 2 VSSA VSSA AL 2 vss vss (A2
£L2 vssa vssa -8 —881 vssa vssa (S22 M5 vssa vssA (2 I vssa VssA [-AALZ X281 vss vss (A2
2 vssA vssA (22 210 vssA vssA (2L 8 vssA VSSA Tio— VSSA vssA (A 221 vss vss -4
£ vssA VssA (23 VSSA VssA (S22 VSSA VSSA A2 vssA VSsA vss vss
51 vssA VSSA VSSA vssA (S22 VSSA VSSA A3 vssA VSsA vss vss
21 vssa VSSA VSSA vssa -S2L VSsA VSSA A2 vssa VSSA = vss vss
23 vssa VSSA VSSA vssa S VSsA vssa RO A2 vssa VSSA A vss vss
p—E2i vssa VSSA VSSA VssA 2 VSSA vssa 20 A8 vssA VSSA 4 vss vss
| Fos |
£26 | Voo veon a8 226 ] Voo veon 22 uza | U53a Vesa a1z vio | Vooa e aezs | o3 ves e
21 vssa VSsA (L £25 vssA vssA (2L 424 vSSA S 22 vssA VSSA AL £2291 vss vss (-AE18
VSSA VSSA VSSA VSSA VSSA VSSA VSsA VSSA vss vss
S3 1 yssa vssa —Ki2 A22 1 yssa vssa 22 M26 | yssa vssa (—BiS Y28 { yssA vssa (287 429 | yss vss (-AELL
G4 vssa vssa (K14 A8 | yssa vssa (210 M27 { yssa vssA -RiC W2 1 vssa vssa (4813 AC10 | 55 vss (-AE18
S5 1 vssa vssa (K18 2291 vssA vssA 22 M28 | yssa vssa B W3 { yssA vssa (A8 acU vss vss A8
VSSA VSSA 11 vssa vssa (-2 VSSA VSSA VSSA VSSA 2 vss vss [AE20
VSSA VSSA 82 vssa vssa 2 VSSA VSSA VSSA VSSA I8 1 vss vss (AE2L
8| vssa VSSA p—22 1 vssa vssa 2 VSSA VSSA VSsA VSSA 191 vss vss (AE
S22 vssa VSSA 211 vssa VssA 2 VSSA VSSA VSSA VSSA €201 vss vss
si] Vo veon et s Voch vesn oz 81 Voo vesn [z Wiz | oo Veon ez acze | o3 ves el
S8 1 yssa vssa (K22 810 1 vssa vssa (22 N8 yssa vssa -B22 W3 ) yssa vssa (4827 202 | yss vss (-AELS
S22 1 yssa vssa (K22 8L vssa vssa (222 M3 1 yssa VSsA B2 WL yssa vssa (A2 A08 | yss vss (-AELS
S23 1 yssa vssa (K28 812 | yssa vssa (222 NS | yssa vssa (—R28 W8 | yssA vssa AL AD9 1 55 vss (-AE29
G241 yssa vssa 2 813 1 yssa vssa t—22L M7 yssa vssa B2 W22 1 yssa vssa (LS AD10 | 55 vss (—ASL
€25 1 yssa vssa L2 14 1 yssa vssa (228 N22 1 yssa vssa (—B28 W23 1 yssa vssa (-ACLL ADLL | yss vss (—A82
€26 1 yssa vssa k& B15 1 yssa vssa (222 N23 1 yssa VSSA 2 W24 | vssa vssa (—ACLe AD12 | yss vss (-ASLS
S27 1 vssa VSsA (2 228 vssa VSsA (2 24 vssa vssA L w25 vssa vssA AC16 A28 1 vss vss (629
5281 vssa VSSA (2 21 vssa VssA (L e VSSA VSSA (o t—iae VSsA vssA [AST vss
221 vssA VssA (T 228 | vssa VSSA (2 p—eo VSSA VssA el VvssA vssa A2 WRETE
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Variant/Label Table

Variant Label Text

AWR2188 PG1.0 [AWR2188 PG1 w/ 2x DS90UB971

AWR2188 PG2.0 |AWR2188 PG2 w/ 1x DS90UB971}

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

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