/| TEXAS Application Notes
INSTRUMENTS ZHCAASO - 12. Dec

T1 mmWave Radar sensor #84ES) i i i 2%

Wesley He Central FAE

WE

AN A4 T TI mmWave Radar sensor 40 FEIE A48 1 e FIRIE T EE RS, VEAIN4A T 41 RS
FEL 4% ) P 5 vk S BB O IR R T, DA BT R N Gk — 25 10 T AN T 438 R O v S K i e
i PRV E T 5 B 7 1) U

(CRge
Version Date Author Notes
1.0 August 2021 Wesley He First release
1.1 December 2021 Wesley He Bug fixed




I3 TEXAS
ZHCAASO INSTRUMENTS
H3¥
Lo B oot e et e e aas 3
1.1. mmWave radar Sensor Ze I G THBE .ottt et eee e 3
1.2, THRALR mmWave radar SENSOr T R T oot 4
2 A T N oot 5
2 O o ¥ e o ) 2 e o= - (S 5
2.2, SPlIHRE UL B A T E BRI TI oottt ettt e et e et e et e et e e et e et e et e et e 6
2.3. Debug&Logger DIARETE I L BEHTE R ZETI o..veeeeeeee e 7
2.4, S S IR U B R T B I oot 7
2.5. LVDS/CSI-2 4 TN AEVE BT B AR TFTE R T I oot 9
2.6. CAN B2 T AU B B T BRI oot e et e et e e e et e e e e 10
2.7 A L E E T 2 oo e 10
KL 3 -SSP 11
3.1 R T 5 T AT B oottt ettt ettt 11
3.2, M R I B T R TE B oottt 11
B B ettt ettt 12
B BB R oottt et et et e e e e et et e e e e aas 12
&
B 1. TImmWave radar SeNSOr 1L BRI T I oot 3
&l 2. Radar SOC ZE B A S AERIEF BRI ILTBAL ..o, 4
B 3. T1 T R I T R L TR I B R B oottt ettt ettt 4
Bl 4. QSPI Flash BT RIEIE .....oooiiiioeeeeeeeeee ettt ettt ettt n e e e aaeeeas 6
B 5. IWRGB8AB 5 A B T ..ottt et et ettt ettt et et et e e ettt et et et 8
B 6. SOP B Bt T Bl ..ottt ettt ettt ettt 9
e AW O SUPTPRPR 10
B 8. ZE R B TR R B M E B T 7 oottt ettt e, 11
B 0. N BB T R B B BT B 7 R oottt ettt ettt ettt ettt et ettt ettt ettt 12
=
B L Tl R T R B B2 oottt ettt ettt ettt 4
£ 2. TImmWave radar sensor Z MO RITIRETEI oo 5
£ 3 FEOE TI-EVM HHIZHEEE X EARTFFR TEBITER oo 5
b O IST =AWy 1= 1 oy o - 1/ OO 5
B S, Tl R IR I B FLaSh B3R oo et ee e, 6
SRS A MBS 1 o e = - N USSR 7
% 7. Debug&Logger OB B RIEE I ..ooooeoeceeeeeeeeeee e 7
e Rl LR E s AW BEI 1 22l ey - N OSSR 7
22 9. LVDS/CSI-2 B B B T E B T IR oottt ettt ettt 9
S O NI AW = 12l cy == -1 OSSR 10

TI mmWave Radar sensor #7141 5f ik ¢ 11 =% 2



I3 TeExas
INSTRUMENTS ZHCAASO

1 4

TI #E 4 1) mmWave radar sensor 551 SOC AMUEL & 7S ABIL 7 R4, RN T HIAGE 5 A A DSP
1 ARM W%, A eef A8 FH s AR g . e TSR B = 3R T R R o 1% i R AR 55 N e 1 R R A AL A i
BIEE AL FARZ O R R 0 ER . ARIhFE /N RO TRk . %77 R AT FMCW 288y, R0k, H&w
FIURPR A 5 P PR FE AR A 2R R . R A B2 A A R T B DU RN 00 ) DA R B Y e 75 R B e

FEAF R T4 B9 mmWave radar sensor 85 78 72 i BEAT 20t 7= S BT RE R, s S AR O — S A
EeE R O K — N DR, ERE RN R, SRS RS LA, U E R TR
170 AR EIE A L RANIRE: DT T HENE B, A T S0 EAFEEREE R R RS Thee, HER P
MR B LR SR AN )42 DT 3BT 51804

1.1. mmWave radar sensor ZA4EHEIFIIX 55 2) 6

TI mmWave radar sensor 517 2> 8 60GHz #EL 2 77GHz SREX S, T AR, SkesthbiiaaGiRiESR K
TR ET, AWR IR ER KB IAEIKES, IWR N T2 Kk ikt ke, 1R, & TI
mmWave radar sensor 515 RHIP= MA@, MR R, BN EREARE, 108 AWRX2xx R%1, A RF 5
Wi, MIEEIE RS T EIME— B DSP/IMCU; AIIWRXx4xx %1, N RF+HWA+ARM-R4AF; A/IWR16xx Z7%1, AN
RF+ARM-R4F+DSP; A/IWRx8xx %%, A RF+HWA +ARM-R4F+DSP.

IG5 AR AR I M JERG RS, LA [RS8 A7 T A M5 5 A R AR TR Iy B 1 A L e AR, i
2 iz, AWRI1243/AWR2243 X AFE, AN EATACHE, 1 A/IWR1443. A/IWR6443 5 A/IWR1642 7£ A [A] )
SEAHEUPIE L, RH XA, Ee AP EA R MR L, M T AR AEEZ O Kk, BT
H DSP O AFETE, ANNWR1642 REBS (i H — e R H L &Rk, DIRTHGHEMERE 545 FR5 2, 11 AJIWR1843,
A/IWR6843 & B i =i R 51, A& 1642 WITFFEhR, 7T LA A HWA R s 4% 52 ile—Le [ 2 1 Hvk, 1E
DSP & T seBl i s vk . P T LURSE B SR, EB TAEME, JRERMEH &G R a4t
FER, LIRS THHACR .

mmWoave Front end mmWave Front end mmWave Front end mmWave Front end
+HWA + MCU +MCU +DSP +HWA + MCU + DSP

A/IWR6443 A/IWR6843 | AOP

60GHz
synth L_B_J

[ L
1 15MHZ IF FFT

.

AWR2243 A/IWR1443

A/IWR1642

I i
] 4Ry

—
Damx | 7esichz §RRT)
Inth | (e

1. TI mmWave radar sensor ik & 517= 5 /- 24
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_ Range, Object
Received Pre- Doppler, Object i ﬁji;ﬁ )
Signal conditioning angle detection Eflf;s' .
s racking
estimation
< RF__ X Analog + DFE >< DSP >< Cortex RA4F >
*Antenna :“HA;(’,EJPF *Range FFT +Kalman Filtering
*LNA AGC/IDC +Doppler FFT +Object Classification
WADC +Angle Estimation +Car network communication
-Re-sampling +Object detection
awr1243 _ AFE
AWR2243
AFE+DSP+MCU
ANWR1642
ANWR1843 + + +
A/IWRE843

2. Radar SOC £ FiA(5 5 AL BRIURE 1A X 93 2 5 Aot

1.2. TI 2457 mmWave radar sensor #HF % T A

AT 5 P mmWave radar sensor #5FHEAT A, THRML T 23007 K T EALH P HECER, PASZEIAEZK
i B TE R VEAS TAE, THRBERITEMER 0 =2 & %2 Radar sensor EVM, iXi EVM A A T8 H VT
B, LT BEREL, HUOEE T 60GHz 3 A ) MMWAVEICBOOST JF AR, +&5 RF MR FHELE R4 I
B, AILLK RF AR Az DLz ok, Bt USB 2RI N, )5 /& DCAL000 Hia R, %3 RE KK
ADC [HJEIEEIR A7 N ok, FHAEH LUK MAES4S PC, AT LE PC i fii FH R4 I B0 b 55 1A A5 5 Ab B STk 4T & il 1k
TR

F 1 TVERAL I Rk T B 5%

Function 771GHz 60GHz
XWR1243Boost XWR6843ISK

Radar EVM XWR1443Boost XWR6843ISK-ODS
XWR1642Boost XWR6843A0OPEVM
XWR1843Boost

Debug Tools - MMWAVEICBOOST

Data Capture Tools DCA1000 DCA1000

WRE AR, #H EVM #ER XDS110 17 B s 7] LLE T JTAG 2 L6 A 83T EL AT B, {#] XDS110
{5 E A E W1 UART, NAER UART XFHE NG S0 AT B RS, T TR AL & T R R ERE R &
WNERTR, &8OThREUL IR~ .

mmWave sensor EVM DCA1000 EVM pC
mmWave Studio
mmWave Visualizer
D>—| xWR6843 FPGA mmWave SDK
>— xWR1843 [)
bB— xWR1642
DDR Ethernet »| Ethernet
— LvDs b——»1vDs LVDS
; SPI [¢——> sPI spie—s| FTDI | 4> ysp € ysg;
b— JTAG UART POWER POWER
XDS110
Emulator ¢ —> UsB »| USB2

3. THFHR T R T RIBIER R R
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http://www.ti.com.cn/tool/cn/AWR1243BOOST
https://www.ti.com.cn/tool/cn/IWR6843ISK
http://www.ti.com.cn/tool/cn/AWR1443BOOST
https://www.ti.com.cn/tool/cn/IWR6843ISK-ODS
http://www.ti.com.cn/tool/cn/AWR1642BOOST
https://www.ti.com.cn/tool/cn/IWR6843AOPEVM
http://www.ti.com.cn/tool/cn/AWR1843BOOST
https://www.ti.com.cn/tool/cn/MMWAVEICBOOST
http://www.ti.com.cn/tool/cn/DCA1000EVM
http://www.ti.com.cn/tool/cn/DCA1000EVM
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% 2. TI mmWave radar sensor 2% [ 1) Th GE 15 B
Interfaces Note
CAN/CAN-FD Communication
JTAG Debug interface
UART Communication/QSPI Flash Burner
LVDS/CSI Send radar data to host
SOP Boot mode select
SPI Control messages between host and mmWave
Radar sensor
QSPI Connect to flash to storage image

2. ShE O 4
HI T 77X TI mmWave radar sensor #5F FUHRFPES DRI T4 5 0 M, A E TS EREFBEE . JF AL
TS R AT VAN AR5 DT, BRI TI-EVM PR R RE R SCRAR AT R R 2 R R R 2
i
% 3. BBTE TI-EVM I ThAS R SR AN F & T B 7k

. mmWave SDK
Interface Default Function OOB demo mmWave studio ADC RAW CCS debug
on TI-EVM . data capture
& Uniflash
QSPI QSPI flash interface Required Required Required Required
Control messages
SPI between host and - Required Required -
Radar SOC
JTAG Debug interface — — — Required
UART Communication / QSP! Required Required Required -
Flasher
LOGGER Debug only MSS_Logger is - - -
required
e PMIC B ~ B B
Temperature Sensor
SOP Boot Mode Select Required Required Required Required
LVDS/CSI Send radar data to host - — Required —
Communication
CAN between radar SOC - - - -
CAN-FD .
and external devices

2.1. QSPI ZjEE B9 R i i1 VE B FHI

Quad-SPI FEHR SR VFXT AN SP 34 3E 4T 5, XUER DU AR 30 ) o 2B LA A7 2l WL (M 2 A7 S B 11, AT LAY
AR SPI 1 g AT BB b EE S i), (A4 TR BT R, FIRY, 1% QSPIEEITNAE N Master B0 A . 7TEHRIA
fIRFH R, QSPIAE A4MES QSPI Flash fiJi 32 1. %F T xXWR14/16/18/64/68 511 &5, ik SOC WAZiHA 4l
QSPI Flash, VA TIEFIA7EAE, AT AWRX243 115, /] SPI 4205 B AEZER:, ka3, EAEEZRENE
I SPI 2 UK [ & 4 2] AWRX243 RAM. QSPI #: THIA LA R AN E#: QSPI_CS. QSPI_SCLK. QSPI_D[0:3],
IR F . % QSPI Flash (AT £ An R B T iA T o, 67 B4 fe a4 i N 33 BRI VLA HLFH .

# 4. QSPI 1 Ihae N 414 e = Fi

Pin Function Note
QSPI_CS QSPI Chip Select 47k pull up to Vo on QSPI_CS
QSPI_SCLK QSPI Clock -
QSPI_DJ[0:3] QSPI Data Line 10K pull up to Vio on QSPI_D2 and QSPI_D3

QSPI Flash {12 % Wit 0 FEFTR, EVM KRS %%, 5% AR1642BO0OST Hardware Files

TI mmWave Radar sensor #7141 5f %411 =% 5
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+3.3VD

R37 -

+3.3VD

—AA—

+3.3VD ]\ +3.3VD
~ R38 [
< LUF 0.1UF
< RA3 > 1.k — — < R41
< - T <
= 1k 52SFLL32KOXNFEOL C1 c2 - LR
U1t
N S25FL132K0XN _]_
AR_QSPT CS ! S N veel s = R10 s
2R gse DL 222 440 B89 2 15001 HOLD_NI0g) ¢ VA AR QSPI D3
AR QSPI D2 A ’ 3 |WP_NI02 SCKL & Ra4 Y, A 33.2 AR QSPI_SCLK
2.2 R42 4 V8§ p  SWOD= R45 s

E WA —222 AR QSPI_DO
Q
i

4. QSPI Flash 2% ¥ 11 )5 2 &

IR LSS, BE AR QSPI Flash BEAZI NS K RAM, SR JEHIZ1T ST, Frbh s ZARIE QSPI Flash 2
B 1A A 1Y) Bootloader T2 #F. 7F QSPI Flash i B ik 2 ek, TIHEE LA JL3K QSPI Flash, Wi R
5. Tl 28Rt 1) Flash %13

Flash Vendor Variant Remarks
CYPRESS S25FL132KOXNFBO1 | QE bit set by ROM bootloader in SOP5 while flash programming
(SPANSION) S25FL064LVFO01 QE bit set by ROM bootloader in SOP5 while flash programming
MX25L3233F QE bit set by ROM bootloader in SOP5 while flash programming

MX25R1635FZNIHO | QE bit set by ROM bootloader in SOP5 while flash programming
MX25V1635FZNQ QE bit set by ROM bootloader in SOP5 while flash programming

MACRONIX MX25U1633FZNQ QE bit set by ROM bootloader in SOP5 while flash programming
MX25V8035FM1Q QE bit set by ROM bootloader in SOP5 while flash programming
MX25U1633FZUlI Industrial grade 1.8-V flash
ISSI IS25LP080D QE bit set
WINBOND W25Q16DVZPIG By setting QE bit externally once

W PR B O B HAd AR S R 1Y Flash Bi02 T1HEEBER RS 1) HoAh R 51 QSPI Flash B, A5 DA P AU 7 2y &
1. % QSPI Flash et . SFDP 454
2. % QSPI Flash f#] Quad Enable fi7 O & & B N 1. (Tips: X TORAS A B RAE T RIEME R, 7T
DU B 150 4 B2 85 1X — ™ Quad Enable 71 &N 1)
3. QSPI Flash i£ Y5 2% . IWR6843 Flash Variants Supported by the mmwWave Sensor (Rev. B)
27 ] A8 F AR QSPI Flash 4875 #s it fil fi . WK 55 xS 4 Flash #HT RIS, B3 (EH Uniflash 244
i % E SOP Ak Nbe 5 #8, i fH & H X QSPI Flash BT HEE .

2.2. SP| ZJREH B i1 HEEFER

SPI & — ANl R B AT N v 11, SR VE AR R (A AR S o A K I SR AT AL (2 1) 16 1) AN
Fe s, SPIIEH Tz il 8% 5 A AR s A Sl ) 8% < (M 0B A5 . fEF RS, AW SPLE:N, 4
N SPIA 5 SPIB, fE[E{4 R AE Al E FE 2 SPIA. X AWR1243/AWR2243 ki3, SPIEI12 05410, HF
M HOST | 884 idzs 5 B 5384 % T XWR14/16/18/64/68 Z 55K t, SPI &k, {54 SPI #1170 LLZE S
HE\ Debug #ix05, XEEN AR AT O E . TSP XS AT A A I A, BN EANE
SPI_MOSI. SPI_MISO. SPI_CLK. SPI_CS. SPI_HOST_INTR, HAAThfE KiEEHEman N RPR, Hip
SPI_HOST_INTR {5 5% T- AWR1243/AWR2243 N H 25 £ 1), AL 0 B AWR1243/AWR2243 @it 1% 15
Sk PR W UL sE AR T, 7EAE A mmWave Studio 3@id SPI 4 1 C B 5 ik B 25 A7 S A D BEMNRRS, 7K
5/ SPI & 4l i .

TI mmWave Radar sensor #7141 5f %% 11 2% 6
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% 6. SPI LI ThRE N 4 B I
Pin Function Note
SP1_MOSI SPI - Master Out Slave In Optional series source termination resistance
SPI_MISO SPI - Master In Slave Out of 33ohms on SPI_CLK , SPI_MISO and
SPI_ CLK SPI - Clock SP1_MOSI lines
SPI_CS SPI - Chip Select The SPI_CS line st:gl{l/cliohave a 100K pullup
Out of Band Interrupt to an
L The HOST_INT should have a 10K pulldown
SPI_HOST_INTR | external h%s\}e(;osnll?wumcatmg to GND. This is an interrupt signal.

2.3. Debug&Logger 27555 B R i2 i1 1 B FH I

iSO H HT debug i 10 %A JTAG. UART. MSS_Logger. 12C X JLAS, JTAG FI-T{#H CCS XL H
NI TR AT IR UART W HT Bootloader H i) ef M E IR, 7EIXAMER M@ UART 42 F6F QSPI k47
5, A% UART /£~ mmWave SDK Out-of-box demo T &4 1, 7 LAX} demo HIigfr S H T IdE 515
;. MSS_Logger M52 MSS () UARTB, 72 debug log 15 B % tH#% 1, H T mmWave SDK Out-of-box demo )%
F e, ARSI AR B ok, SN 12C MR AR A S . PMIC S8 B e 0, Al seBlx
W PMIC. R AL ES S35 . X J1AS debug K logger ThfE T X B 15 B K2 ThRE A 4R 1 R s o

R AU RA A, /E mmWave SDK ) Out-of-Box demo H, i/ 7 LA R BAN H: I A s K fiv A H A fand 1«

1. FdE O: Application/User Uart: Configuration port: UART_RX/TX port <-> USB-UART cable <->PC, &k

A 115200bps
2. O Auxilliary Data Port: Data port: MSS_LOGGER-> USB-UART cable -> PC, BRIAFFR:

921600bps
7 7. Debug&Logger # 1 Th g /43 J i 7 0
Pin Function Note
JTAG_TDI JTAG Test Data Input -
JTAG_TDO JTAG Test Data Output -
JTAG TCK JTAG Test Clock -
JTAG _TMS JTAG Test Mode Signal -
UART TX Debug UART (Oper_ates_ as 100K pullup to Vio FIashing_(UAR_T boot
- Bus Master) - Transmit Signal mode) / mmWave demo configuration port
UART RX Debug UART (Op_erate_s as 100K pullup to Vio FIashing_(UAR_T boot
- Bus Master) - Receive Signal mode) / mmWave demo configuration port
MSS_Logger Used f?r:fc'\)/rlriit?gr?ug log Used for mmWave demo data output port.
12C_SCL 12C Clock 10K pullups to Vio
12C_SDA 12C Data 10K pullups to Vio

2.4. FBHIE S TIBE vl R v ERF

P55 5 nReset. SOP. WARMRST X JLAME S, LA nReset &5 7 IR ALE 5, I8 th HOST #4742
i, S b E S A AR IE I X AN E AT ] SOP MR JE S XU BRI M, 7RSS T EALRE, 26X L4 SOP
B HSPIRAS BTN, AT & 7 R, Bahe R, X LAME AT FHAE Y GPIO fH: WARMRST
R—AMMEMNES, ARFEERNREA ST AR WAEAEE . XU EHIE T For B0 E I & Thhe
NAWTF R, SOP HMIE, —B@EEHII-RERIN R B SOP[2:0]#% & 4 001 (1 AEH~F) , Tl
101 (keEfEx) & 011 (mmWave studio debug mode) FIRTREME, J7{EAE, &7 EAFHEERGFES A1 LB
B, SR TR B AE % % F U AR AR JS R

R 8. 1EHIME T4 I ThREN 41 S it e S

TI mmWave Radar sensor #7141 5f i1 =% 7
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Pin Function Note
Signal to be controlled by the host.
Optional 10K pull up to Vo and 0.1uF

nReset Power on reset for chip. Active low. . - .
shunt cap if power up with supply is
indented
SOP=001: Functional mode
SOP=101: Flashing mode SOPO: Pull to Vo via 10K resister
SOP SOP=011: Debug mode SOP1: Pull to GND via 10K resister.

Currently only flashing and QSPI boot | SOP2: Pull to GND via 10K resister.
mode are supported.

Open drain fail safe warm reset signal.
Can be driven from PMIC for diagnostic
or can be used as status signal that the
device is going through reset.

S0P
Setup  DC power SOP
DC  Time Stable before Hold time to MSS Qspl nRESET DC

Power |  nRESET  nRESET oot READ ASSERT ~ Power
o \ START E

release tPGDEL notOK
e I N\ Y
! r

Some Registers remains un-changed
after warm reset, user can read these
message to debug the failures.

WARMRST

I

I

I

I

I
/

VDDIN,
VIN_SRAM
VNWA

VIOIN_18
VINTE_CLK
VIOIN_18DIFF
VIN18_BB

VIN_13RF1
VIN_13RF2

Ay
¥
|
|
I
|
|
|
I
|
|
I
I
|
I
I
|
|
T
VIOIN |
|
I
1

SOP[2.1.0]

WARMRESET
OuUTPUT

VBGAP
QUTPUT

CLKP, CLKM
Using Crystal

| |
| i
| ' |
| ' !
L
| : |
| | !
| |
| ' '
I
[ : .
|
| | i
| | !
| i
| ' !
I | i SOP 10 I
B R A
I 1 SoP IO's‘can be usdd as functional 10's
| ‘ I
I
| | - ‘ T
|  nRESET P i
|
| : !
I
| | i
|
| i
| ' '
| |
| i
| ' '
| i
| i
| ' '
| I
| |
I |
I I
I I
[ |
I I

MCUCLK
OUTPUT (1)

QsPl_CS

8 ms (XTAL Mode)
OUTPUT

850 ps (REFCLK Mods)

>

(1) MCU_CLK_OUT in autonomous mode, where IWR6843 application 1s booted from the senal flash, MCU_CLK_OUT is not enabled
by default by the device bootloader.

5. IWR6843 i L &

TI mmWave Radar sensor #7141 5f i1/ =% 8
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Kmel sop2 PECO2SAAN
3.3V
J2 5\/
R18 *
750
R19 R20 [
IR_PMIC_CLKOUT SOP2_P5.5< o
10.0k o 7.87k
52 5k
MO S0P PECO2SAAN
J3
GND  iR23 ®
750
R24 R25 e
IR_SYNC OUT SOPI_ P4.5¢s o . : o
- R26 :
82,5k
MU SOPD JPECMSAAN
GND  LRo7 *
750
IR_TDO_SOPO R28 o R29 -
SOP_MODE: SOP[2:0] o * iy
SOP_MODE1 010" SCAN/ATPG " R33
SOP_MODE2 "011" DEV/FIELD/ORBIT 52 5k

SOP_MODE3 "000" THB
SOP_MODE4 "001" FUNC ->DEFAULT VALUE FOR OUTPUTS
SOP_MODES5 "101" DEV MANAGEMENT -> FOR FLASHING =

6. SOP i Iz B it JE B &

2.5. LVDSICSI-2 Z [0 TjEE v 97 & i i B FH

R AT BUIEIS LVDS/CSI-2 42 [k ADC SRAE 1 5 e B it ok, X T~ AWR1243/AWR2243 1M &
CSI-2 #: 2T, AMHAEEZR @IS CSI-2 #2131 ADC KA MR GGEHE, PR s 2b 17 A8 B 1 8 A5 = b 22,
I3RS HbrfE B CSI-2 3 05 4 NEIE lane AT 1 NIH8h lane, 764 4 DR lane I, B K TAEEZE N
A4 lane T1ETE 600Mbps, 7E# A 3 N lane B, Fe K TR 2l 900Mbps.

LVDS #z FMXAE N debug B FH g &5 82 1, H AT LVDS U3 #F5 DCA1000 # = ¥r ] TAE, T ADC
RAW DATA FX4E, BaEH 2 MR lane, 1 /K 4P lane, 1 Frame IS4 lane, ZEMH I, LVDS 400 LA
TARH .

e 900 Mbps (450-MHz DDR Clock)
600 Mbps (300-MHz DDR Clock)
450 Mbps (225-MHz DDR Clock)
400 Mbps (200-MHz DDR Clock)
300 Mbps (150-MHz DDR Clock)
225 Mbps (112.5-MHz DDR Clock)
150 Mbps (75-MHz DDR Clock)
Csl- 2 Je LVDS $z [ Frxt B2 I e DhRe A 4R R 3R BT o

% 9. LVDS/CSI-2 #: L ThRe N 48 Fo i 2 S 1

Pin Function Note
gss||22 -rl;)((,\F;,[[OO]] CSI-2 Differential data Out — Lane 0
CCSS||22 gll__IEI\F;I CsSI-2 Differential clock Out
gss||22_-}r))((,\F;|[[ll]] CSI-2 Differential data Out — Lane 1
((;:SS||22__-|!-))(<,\P/|[[22]] CSI-2 Differential data Out — Lane 2 | CS1-215a '\r/lal(j:er];ct); Q)Vr\]/ORSiMB to send
((;:SS||22__-|!-))(<,\F;|[[33]] CSI-2 Differential data Out — Lane 3
:SS_‘SEEBBLL,ngl_—,\F;, CSI-2 Differential debug port 1
:SS:SESSSZZ:& CSI-2 Differential debug port 2

TI mmWave Radar sensor #7141 5f %11 =% 9
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LVDS_TXP[0]
LVDS_TXM[0]
LVDS_CLKP
LVDS_CLKM
LVDS_TXP[1]
LVDS_TXM[1]
LVDS_FRCLKP

LVDS Differential data Out — Lane 0

LVDS Differential clock Out

LVDS Differential data Out — Lane 1

LVDS is used for debug purpose which

LVDS Differential Frame Clock

LVDS FRCLKM send raw data.
LVDS VALID CLKP LVDS Differential Data Valid
LVDS VALID CLKN XWR12xx only
LVDS TXP[2] LVDS Differential data Out — Lane 2
LVDS TXM[2] XWR12xx only
LVDS TXP[3] LVDS Differential data Out — Lane 3
LVDS TXM[3] XWR12xx only

2.6. CAN EELIZ)EE v B & i 17 B I

ik SOC 3 H#48 Fl CAN B2k 54N 4 BEAT 815, CAN BZA PiFbaE, —7FhA CAN(DCAN), #4h—Fily
CAN-FD(MCAN), AWR1642/xWR1843 its j 7£ 37 #F DCAN F3Eali =, 10T %} CAN-FD(MCAN)JSZ#F, CAN
(DCAN)REWS TAE4E 1IMbit/s [13#E %K, 1l CAN-FD(MCAN)# KAEWS T/EAE 10Mbit/s 13k %, [Fi S2#F 64Byte — i
FEEEHR. %, IWR6443/IWR6843 37— CAN-FD 11, AWR6443/AWR6843 SZ Fiifl CAN-FD 11, %
fZRi%5%%. CAN Node on AWR1642

< 10. CAN $% I IREA 41 I e = I

Pin Function Note
CAN_RX CAN (DCAN) Receive Signal
CAN TX CAN (DCAN) Transmit Signal Supported on A/IWR1642, A/IWR1843
CAN FD RX CAN FD (MCAN) Receive Signal Supported on AWR1642, A/IWR1843
CAN _FD TX CAN FD (MCAN) Transmit Signal A/IWR6443, A/IWR6843

2.7. SR OEE &1 2%

1 TI mmWave radar sensor 5 1% 7™ it A% O () 26 S 72 i, 280 7= i AR AR R — AN slsd 0 &k — AN s E e,
AT R, B O, wT DR = ST R e RS, b fEif UART. JTAG. SPIE AR A
AT MRS TR AL R BT AL T B3 TR, [ EdE REE O LVDS fff F v] BAXE ADC $ids 317 R 4E,
i F_EAL LR A B 25 5 A B SR AT IR R, R P T DURYE B S sebaff st Aok, A A EME A&
TR, ANRERSESH W N RPTR, EEEEO, WiniEkED, HERAMBAER, E8r iR s bR
sk, #EATHEL. HAhJLA 14/16/18/64/68 251, ¥ 5% T BRI T X,

Customized board PC
mmWave Studio
Power UART <> mmWave Visualizer
XxWRG843 Management USBbrid L{:\RT B mmWave SDK
t XWR1843 g
xWR1642
b— Must connector CAN
Power CAN bridge
CAN/UART CAN/UART Ethernat
—>
';: JTAG USB
o A Debug connector XDS110 Emulator
>— UART JTAG
LVDS UART SPI
SPI LVDS LVDS DCA1000 EVM
SOP SPI For ADC RAW data  |J
RESET SOP capture
RESET

K 7. it Dt 2%
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I3 TeExas
INSTRUMENTS ZHCAASO

3. RGwItSH

3.1, EHERA MBI R 2%

5 TIHEESHEERHEIE PMIC A LP87702D-Q1, iXzk PMIC s Ki N HLE N 5.5V, 1E Tk & Z- 82 R
MANHEERENNHS G, TSR IM—% DCIDC /7%, RN B K EEE#3] 3.3V, fEHE R 5
T, THRETEZ R GG Tlg DC/DC A AL, W KR, NERFEENHAKEESE TR,

10— RF1
12v |—=>] TPS7A53-Q1
10— | RF2

PMIC T
LP87702D-Qf

AAA

3.3V
12V/24V. DC-DC

LM53625-Q1 12v xXWR1642

xWR1843
xWRE443
1.8V xWR6843

A 4

18V
— LC Filter —

5.0v 3.3V

2
ALAA

12C

CAN

CAN Transceiver
TCAN1042

8. R EHIENHIHIFEZSHE IR
TR IE NPT, FEFEN S RF B, 1.8V Bl RSN RS0 . FRIs g 75 LUk,
XS IRPR S PLL. B AT . ADC. SR RG24 DIRMURES . (KR UK S ARt Yy, 7R
LR R F YRR A P . N AR SWRAS77: XWRI1xxx Power Management Optimizations — Low Cost LC Filter
Solution 1 LL#L 1481 LDO 5 5.8 PMIC 1) FEJE M 75 X6 5 A8 PR REFR AR IR — LS5 . 5 Dh R 22 A IR 5 A %2
K, ATLLS N AR, TPS65313-Q1 and TPS65653-Q1 LDO free power solution for AWR1642/AWR1843

3.2. LWERAMHER 7 Kk 2%

TN s, H 5VEARS, v LLE#EMH PMIC LP87524), [HI v LA fEfi ] LC JEH 38 k&
AL IR L1 LDO, DL H R A, (HRE A LC JEM 818 LDO Ja, 75 BLi a5 e aup b W Mg =
HEMZE A KRG DIREH R, ik, TR 7 — 43 S 5 SWRAB77: XWR1xxx Power Management
Optimizations — Low Cost LC Filter Solution f#t22%, H /2 alf 4l AR BT . W NEIA R, T EIER H
BT & .
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i3 TEXAS

ZHCAASO INSTRUMENTS
1_(}% RF1
1.0V —> LC Filter
PMIC I g A =
LP87524J —
5.0V
E 1.2V > | 12v xWR1642
XWR1843
XWR6443
1.8V L Eit 15y XWR6843
liter %
33V :Z]
. >| 33v RX| —
—
> 1oc UART
UART A
~ 10 LEVEL SHIFT & ESD L
TXB0102 ~
9. Tk HEENHIIHIESE TR
4, JgE

ARCVEANA4H T TI mmWave Radar sensor #1414 41 F i 2 B 286 1450 FH 7 3k R R 8 T I R 9 e S L,

B LB

H RN GBIEH KIS FE R a] LR SRR 3L SOC P2 it AT L7, Wy (H 3t — 20 X 2w e i F R G R A 3R 14 B e
M — A RUFFl . BRI R R =it #E, AT RBD S50 J L0 SOk
1. Tl mmWave Radar 4445 PCB ¥#it. @3, KiFFEE: T1 mmWave Radar sensor RF PCB Design,
Manufacturing and Validation Guide

2. Tl mmWave Radar KZk &= FE 5 : mmWave Radar Radome Design Guide
3. Tl mmWave Radar £/ liXFEF: mmWave Production Testing Overview
RS RER, IFHE LS, 5 Tlcom fFEL T HIFREL, Bif%.

5. f%%jcﬁ?ﬁ

AWR1243 Datasheet

AWR1642 Datasheet

AWR1843 Datasheet

AWR6843 Datasheet

AWR18xx/16xx/14xx Technical Reference Manual (Rev. E)

AWR1243 Cascade

AWR1xxx Power Management Optimizations- Low Cost LC Filter Solution

TPS65313-Q1 and TPS65653-Q1 LDO free power solution for AWR1642/AWR1843

.OQONP’SJ’PW!\"—‘

CAN Node on AWR1642

[y
©

IWR6843 Flash Variants Supported by the mmWave Sensor (Rev. B)
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