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Q/ (0, 5.034367 ) % RPSTSSUURSTNESRE. SR S SIS S U CS ISR p—
Q (60, -0.5328609 )
Q (60, 2.353969 ) 5
-25
-90 -60 30 0 30 60 90 -90 60 30 0 30 60 90
Theta / dea Theta / dea
RX3
Farfield Reaized Gan \BS/(Phi=90) [Magnitude]
¥ i \of —— farfield (£=57) [3
,J ] et | R—— =
q (0,4.55735)
5 Q (60, -0.812972)
/ % ( 60, 1.498361 )
8 40 % 4 :
q (60, 14
-15 Q (0, 4.550886 )
% ( 60, -0.571939% )
20 Q (60, 1.787045 )
25
-90 -60 30 0 30 60 90
Theta / dea
] 6-7. Ballrag Rk a5 E
6.9 FTHRR:
& 6-2. QFM 335 W #FHAR % [MBB0030A]
#dair() °C/W?R3)
RO yc gEE AT (T ) 29.0
R® g 45 5 3 HL AR 21.6
RO ya gE B 34.8
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# 6-2. QFM &35 K E % [MBB0O030A] ( 4t )

AdBiR() °C/W(R)G)
Psijt 75 2 TR 18.3
Psijg 25 15 3 B AR 214

1. ARBIHPERIERNEZE LR

2. °C/W =#HKE/K.

HS F-FEFIC R I

3. LI EfE3ET JEDEC & X1 2S2P %% ( 3T JEDEC 5 X[f) 1SOP £4:il Theta JC [RO jc] R4 ) , #bE

MBI AR T . HREZER

HZ LA T EIAIJEDEC #rdE

» JESDb51-2, Integrated Circuits Thermal Test Method Environmental Conditions - Natural Convection (Still

Air)

» JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
» JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
» JESD51-9, Test Boards for Area Array Surface Mount Package Thermal Measurements

6.10 I FP ARkt

6.10.1 BJEHT FRIL (L T /7

IWRL6432WMOD #3147 Z i B 4158 i B R KRR e

SOP

vce

SOP[0]

nRESET

VBGAP
OUTPUT

CLKP, CLKM
Using Crystal

Wake Up Input |

Setup  DC power SOP

DC  Time Stable before Hold time to
nRESET NRESET

Power

N\

re\easeA/

NRESET A ek, Kl 6-8 il 1 A mlifr 41 .

nRESET

ASSERT ~ Power

notOK

Bl 6-8. BIRIEEFF 5

6.10.2 ZFHELENMI bR HEE 175 280 (McSPI)
MCcSPI FEHL R 223838 K U . $2 ) 28/ /B R 2D J A7 A 2%

6.10.2.1 SPI it &t

% 6-3 JE7~ T McSPI Rt 7 &4

% 6-3. McSPI B 5 %44+

| mAME REBE BKE|  #R
ML
tr N LT E 1 ns
te LN 1 ns
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# 6-3. McSPI Bt &4t (%)

| mME smm Rkl #
W&
Coap it S B | 2 15| pF
6.10.2.2 SPI - #M IR
6.10.2.2.1 SPI BT /FRIFFAER — Sf RE
7 6-4 F1F 6-5 Eor T AMRE T SPI R I G K .
X 6-4. SPI B} FEK - MR
"I sy o BAME BAE| B
S81  |tgspicLk) JE B R, SPI_CLK 24.6 ns
8§82 |twspiciky) ALk phHFEEI R] . SPI_CLK {RHLT 0.45*P2 ns
SS3  |tw(sPiCLKH) STk R LR ], SPI_CLK &P 0.45*P2 ns
884 |tsysiMo-sPICLK) ST, E SPI_CLK A 2043 2 i SPI_D[x] A3 3 ns
SS5  |thspicLk-sIMO) {RHEmfA) | 7E SPI_CLK 20432 J& SPI_D[x] A3 1 ns
SS8  |tsucs-spicLk) HESTH ], SPI_CLK 55 —ANMAiZ i SPI_CS[X] &% 5 ns
SS9 |th(spicLk-Cs) L5 E] , SPI_CLK )5 — M2 J5 SPI_CS[x] A% 5 ns
SS10  |sr EXE BT 51N R 1 1 3 ns
SS11 Cb DO 1 D1 &M%k 2 15 pF
X 6-5. SPI FF et — ShiEs
&S |2 i B B/ME  BKME| AL
886 |ty(spicLk-somi) FEIRITE] , SPI_CLK A 2G4 5] McSPI_somi % #i 0 577 ns
887 |tskcs-somi FEIRINTE] , SPI_CS[X] & il #5 %] McSP1_somi #4f: 577 ns

1. P=iZNFEMTHARCE , Joil SPI_CLK AR AR LUK A5 FIWHR 6 I 20 7 i 3K sl i 4 5048 A0 47 35 A\ B0

#E k.
P = SPICLK J& .

N

3. PHA=0; SPI_CLK tifirlifiid SPI_CH(i)CONF #F 47 #51) PHA AL AT gt o

6.10.2.2.2 SPI %5 {1 fFHIAT F RIFFEFFIE - AR

ADVANCE INFORMATION

PHA=0
EPCL=1
SPl_CSp (IN) ', /
351
~sS2
558 -553 S50
POL=0

SPI_SCLK {IN)

Kl 6-9. SPI B} )& — AR BRI

/A S S W S VU S U A
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PHA=0
EPOL=1
SPI_CS[x] (IN) Y
S51
5582
4_<|ssa ;'sss |._ssg — ]
SPl scLk Ny POL=0 A S A W A W A S A
A 6-10. SPI B Fr — MR 1%
6.10.3 ZHIA/FH}
ZRAT S AT R B A N R E T8 s H B R A SR
6.10.3.1 Hy i i PRI i 5 53R B (CL) MIFIRR
2 6-6 FI T fr H B AR T A A R SRR .
X 6-6. T H BRI R E S SE B (CL) FIFIR R
s PR AL
C_ = 20pF 33
t; K T ] C. = 50pF 7.2 ns
CL = 75pF 10.5
C_ = 20pF 3.1
t KN P ) CL = 50pF 6.6 ns
C_ = 75pF 9.6
1. EFHRBEEEDE S S M VIOIN HLE ) 10% ##:5] 90% T 7 (KN 18] .
6.10.4 E1r#E 580 (SCI)
&
UART £ X HF uDFP AN T 538, XA HFEFE .
6.10.4.1 SCI Bt FER
B/ME BATUE BNE E:<¥ivA
f(baud) 20pF i SRR AR 115.2(1 kBaud

1. SO AR R
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7 VE4H B
7.1 MR

TEMAXAE (TI) HEH T IWRL6432WMOD Fik R | X3k s EF MR IhFE T AR AR P E KD . iz R~
B2 (31mm x 15mm) , HER T 60GHz M RZk . WREEIEEH . WA &SN , THRETTHNZ2KE ARG %
HURBI AT R RIRAE TR S B PR R R U KO XIS AR E T BRI T CE
FCC. RED. TELEC Fy&T&r i HiAIE |, Al bk &= S AE A S TE. thah |, sz f13EF SPI S =
B EE T GPIO MIfEERATE R, AT A1, Wi ks P skl | HESCIEE N . AL
Kl R B e BN E FIEAT , XARH T . EF SN Ss EE R T TR B4R E | nfBhh#aE
TE= fl RN oK B AL I e 1 25 P s b iy ik e

7.1.1 BEHE G

B 7-1. BEHRTF &R
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. E

Nd%

Th

3 94V-
2526 P@8 D! /
N

B 7-2. BHRRER
7.2 DIRETHE
X1 TX2
RX3 } [
RX2"
RX1 I L _aspl QsPI
h FLASH
1.2vvDD |
. 40MHz
4.7uF ) XTAL
< UART .
— CGND « SPI R
1.2VRF Land Grid Array
TouF IWRL6432W |« NRESET »| (LGA Interface)
2.2uF < SOPO >
— GND - Presence Indication, Wake Up N
1VRF | h >
" 10uF < VIO (3.3V)
P.2u
1.8v DC Regulator VCC
— GND < Y Y]
12V SRAM 1 TPS6285020MDRLR
L I10uF I
b 2uF — GND
— GND
IWRL6432WMOD
B 7-3. THRETHER]

18 ERXXFIRE
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7.3 FR4
7.3.1 ZHIEO

FHLATLAE SPI £ 1 5 iZ g #

Gan MFBIE LA T 3 BRI 55 EH TR A BRI LS

© BTAMEEED (SPI) — RS HATEE L, AT EHLEHE 5 IWRL6432WMOD 2 [fl {13 5 .

* SPI_BUSY — IWRL6432WMOD il i iZffi th 7] EHLAE A HAL T ZATIRGS |, Tkt sz ok H ENAT T % .
* PRESENCE_DETECT — IWRL6432WMOD { i %1 t #7725 K 0 272 7R IR DS

* WAKE_UP — EHLEH i A2l 2 5 7o iF IWRL6432WMOD A TR FZ BENR A5

7.3.2 #1E
IWRL6432WMOD [ #5 A2 7E RS S A | %% O igmiE S N B i Ah A . &A@ uDevice

7+t (UDFP) HsE LI — 4114 5 APL, IR¥E N b B E sk |, BfE o RE B . Al RBUL . 83 REUZ R OR-TE
DX

A% AP LUK e B AR BT R8I (0 B8 2 VR4S S, 752 5d uDFP [ R4 g g1 1 SR
<MMWAVE_UDFP_INSTALL_PATH>\HostimmWaveULink_Interface_Control_Document.pdf
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8 R SEHEANAT R

#HiE
AR “RIH” 0 HEEAR T T efRiee |, TOAERHER A e 8tk . % 7 AR D sE TI AL
EHTHNA. 20 M IEI IS R SR SLEL , AR RS .

8.1 MAER
ARMAUER , WS 5 Tk 2K T s A s

g Processing
Elements

PRESENCE DETECT

,| Relay Switch

IWRL6432WMOD

X spI" >

Presence and Motion g \l
Detection

A A

VCC (3.3V) VIO (3.3V)

& 8-1. H EHEA7 )
1. TR EA RIS e DA Pl i b R BRI — k.
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g Processing
Elements
PRESENCE DETECT
WAKE UP uLINK
IWRL6432WMOD ) SPI
> MSP M0/M33
SPI BUSY
Presence and Motion g >
Detection ) nRESET
A A
VCC (3.3V) VIO (3.3V)

Bl 8-2. Bha AR AR

8.2 ML R
ZAHAETT IR (B rhdE AT 7. B 8-3 rhi e R 1 H T il il
® 8-1. WAL R
AL FRTER
0° 15m
+45° 13m
-45° 12m
+60° 9m
-60° m
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9 BRAFF SRS

THRGY 2 RIT R TR N2 TIPSR RE . A2 RS AT A A vk 7 S 1) TR ANE A
9.1 Z%fdw A2 HN

T BB RS T R R SR AL B B, T T A AL EE RS (MPU) FISE 5 T B H 8RS0 B T RTSR . A48 A
AUFEARE PR —A o Xo P anull (BRTZE ) (B0, IWRL6432W ) o FEMMACES (TI) M SR T AHE
T =Ml E EI’JHUQXXTE??“TEPE’J%/\ TMDX A1 TMDS. XLEFTZAEK 7= KR RN B, BRI TR R 24
(TMDX) E 2|5 &G A= 84 F1 T2 (TMDS).

BT RIACHRE -
X BRI BRI OIS I ELPT R/ G AP B
P BURBA AR BA MBI | 3 AR — @ AR AR

E el M RIS R

SR T RATT RS

TMDX SR (5 (TI) S MR R RATF R 577 fh

TMDS St Al TF R SR ik

X 1 P2 TMDX FF R SR T ELZE G M2 T S 30

“TER A7 5 T BBV T

AP E A TMDS & SR T R 7 se 2R |, R BEfFm ER SEE O A e Wit T fIAsHERIEIIE
Pt ZasfriE R .

T SR AL g (X B P ) IR R K T AR dEAE P2 28 1F . bR T3 S0 B8 1 F T 0 e 2% 1o P i e AT AR 5,
NS (T1) BEBGE 7P B IX e 884 TAR M A 7= R G 5 IS B S A& A 7= 21

TI (2 2B 08 B 807 W RO BRI Ja 2% . M E 28 R s 5 35287 (414 MBBOO030A ) « iR VL
(Bl , BESRRBANCBEHEEGE ) o B 9-1 24 TiHBE— IWRL6432WMOD #5114 52 #2344 4 Fr i 1]
#l.

W K MBBO030A 2535 ) IWRL6432WMOD 2844 K ml 1T T 28 AE AL | 152 ) A SCRY A 28 30k T
7, Uil TI s (www.ti.com) BUEE R TI 858K,

AR L st an 2 NAR R AL | i§ S 25 7R A
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WRLe432 B A F C L 1 M B B R
Prefix
Silicon Revision
B=Rev.2.0 Tray or Tape & Reel
Security R =Tape & Reel
A = Authenticated Boot
Flash Antenna
F = Flash Included
B =0nPCB

Configurable

C = Configurable

Topology

Connector B = BOM Optimized

L=LGA

Temperature Module
| =-40t0 85°C M = Module
Bl 9-1. B A M
Xe432 B A F C L | M B B R

Prefix

Silicon Revision

B=Rev. 20
& Tray or Tape & Reel
Security R =Tape & Reel
A = Authenticated Boot
Flash Antenna
F = Flash Included
B =0nPCB
Configurable
C = Configurable
Topology
Connector B = BOM Optimized
L=LGA
Temperatute Module
| =-40to 85°C M = Module
K 9-2. TRHE a3 air 44 FEN
9.2 B MARiR

Kl 9-3 e/ 1 IWRL6432WMOD 75 ik a1 3 B 455 7= 451
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K 9-3. B4R bR iR
AR ARG SRS ER

o BT TR S
 FE24TEABMAS

L R SIAL

* % 4 47 : Serial Number
o /54T TI iR

o 54T HliEm A S
9.3 R

BRSO SERE R |, 75 PHUE ti.com ERIEAF SO Ie . mith @Ay BEATIEN RV AT ARG R R
o AREHNEMEL , WER MBI O S ET i,

N T A B AN LS HAh it B 3 AR Bk B SR

* IWRL6432WMOD %& - #i %

9.4 T RFHIR

TIE2E™ ¥ HFiiza TREIMKEESERE , A THEZENEREREIE. S 0IEmmEa&it#e. ¥
RUE A EATIR B A, PRI RT 75 R POE B .

BRI N AR S A TR E “IZREE” 3Rt . XN E AR T BARMNE |, I HA— @ & TI WA ES
T B 4K

9.5 Fikr

E2E™ is a trademark of Texas Instruments.

BT A BR8N 5% B BT & B

9.6 FFH M HEL
O (ESD) SR IX AN E R L o XSS (T B USCE R IE 24 () B 5 i AL FERT A 4R A B o 0 SR AN I 57 TE A ) Ab P
A 23 RE Ty, Al RS IR FL i
A&"A ESD MR/ N E SERUNIERERFE S , KRB K% LR R AT 58 A 5 2 I3 | X2 RN IEw 4iin 2

K DR AT RE 2 S B E S LR A AR AAT .

9.7 RiER
i AiEE HARELI IR T AT PR i A X
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10 BB ER
KA T AT S B A T

B 10-1. AR B A5 2%

5 B *T B wb
I 8] (t) 150°C (Tsmin) % 180°C (Tomax) 60 120|
EFwe BT 217°C (Ty) 50 9| #
RIEZE (TLETp) 0 3| °Clsec
WEAE IEE (Tp) 240 250| °C
BIEEE (T ETL) -3 0| °C/sec
O:# ik 3000| PPM

o T — RIS E]

* tsmin — %ﬂﬁ/;/@ﬁ%g
° Tsmax - B%%?%i@?ﬂ%fg
© Tp— W

11 BT i e

35 BT IR A

paz 2

2025 F 12 H *

WG KATHR

26 IERXXFIRIF
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PACKAGE OUTLINE
MBB0030A g‘ ‘ QFM - 3.8 mm max height

QUAD FLATPACK MODULE - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
MBBO0030A QFM - 3.8 mm max height

QUAD FLATPACK MODULE - NO LEAD
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NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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MBBO0030A

EXAMPLE STENCIL DESIGN
QFM - 3.8 mm max height

QUAD FLATPACK MODULE - NO LEAD
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
X16432BAFCLIMBBR Active  Preproduction QFM (MBB) | 30 600 | LARGE T&R In-Work Call TI Call Tl -40to 85

@ status: For more details on status, see our product life cycle.

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

® | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

® part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TlI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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