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= 6
L \e/ —— farfield (f=57) [4] i —— farfield (f=57) [5
8 N —— farfield (F=59) [4 \7// 9 —— farfield (£=59)
—— farfield (f=61) [4] 0 — farfield (f=61) [5]
/ q (0,5.172495) q (0,3.759263)
S (-60, 0.3658129 ) 5 S (60, -0.564471)
Q (60, 2.179649 ) @ (60, 0.2280979)
% ) 8 10 G (0, 3910734
g ( < :
q (s @ (60, -0.1766869
S (0,4 ) 15 9 (0, 4.468987)
Q (60, -0.3036905 ) Q (60, -0.4724745)
Q (60, 1.691481) 20 9 (60, 0.382653)
25
90 60 30 0 30 60 9% 90 60 30 0 30 60 90
Theta / dea Theta / dea
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66. F\SURZTYS TUTFOHTAY OV

6.8.2 L>—/NTr> 7Oy A

L= R_OT T AT ay NI FAAEENAEOW SO 3 SOV —"OREWLRT T S Tayhg
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RX1

Farfield Reaized Gan %bf (Phi=0) [Magntude]

Azimuth Radiation Plot

RX2

Farfield Realzed GanW(mw) [Magntude]

— farfield (f=57) [1]

farfield

=57)

6 6
i i —— farfield (f=57) [1. T v@ farfield (f=57) [2]
= — = — il (=50) T4 —— farfiekd (f=50) [2
o \c& —— farfied (f=61) [1] 8 L —— farfield (F=61) [2]
/ q (0, 5.553106) q (0,3.368922)
. S, (-60, -0.807588 ) s S (60, 1.471715)
Q (60, 1.42681)
10 -10 4% o =
S
S (60, 1.176068 )
15 15 S, (0,4.115778)
Q (60, 0.03222506 ) 4 (60, 0.46580%)
(60, -1.296319 ) )
5 % & & (60, 0.6950607 )
25 25
60 -30 0 30 60 90 -90 -60 30 o 30 60 90
Theta / dea Theta / dea
Farfield Realzed Gan YBf (Phi=0) [Magntude]
5
» farfield (f=
B N —— farfield (f=
0 e —— farfield (f=61) [3]
\ q (0, 4.530088 ) O
K] Q, (60, 0.1546861 ) —
q (60, 0.2615699)
g 0 G (0, 4.0592 F
15 3 (0,3.925%)
(60, -0.8699627 )
20 Q (60, 0.1812298 )
. (14
%0 60 30 0 30 60 %
Theta / deg o
—
Farfield Reaized Gan A/ (Phi=90) [Magntude] Farfied Realzed Gan RFSPhi=90) [Magntude] m
¥/ 6 \ey 0

— farfield (f=61) [1]

q (0, 5.553106)

-90

farfield

0, 3.66:

(
(60, 1.7
(60,2.2

bl
112
9
kY
%

>

% (6019
g(o,ue
Q (60, 2-

Q (60, 1.693;

Q (-60,-0.213498) 3 I——
q (60, 2.695317) /
3 (0,
%4 ( ) -10
4 (60, 2465075
Q (0,5.034367) D=1 VNN RSO | NIRRT N || S— W———
Q (-60, -0.5328609)
(60, 2.353969 )
al 20
-25
-60 30 0 30 60 % 90 60 30 0 30 60 %
Theta / dea Theta / dea
Farfield Reaized Gan \Fy/(Phi=90) [Magnitude]
6
i \of —— farfield (£=57) [3
8 / K} —— farfield (£=59) [3
== e —— farfield (f=61) [3]
] ==y
q (0,4.55735)
s Q (60, -0.812972)
/ Q (60, 1.498361 )
S (0,4
8 a0 g‘ 50 1
% (60, 1.493183
15 @ (0, 4.550886 )
Q (-60,-0.5719396 )
60, 1.787045
2 }Q ( )
25
-90 50 30 30 60 %

0
Theta / dea

B6-7.L—NTTFOTA4> 7AY b+

6.9 BEIFE

£+ 6-2. QFM /Xy o — S DRI [MBB0030A]

PRl A ()

oC/WRG)

R@JC

AL —ALORM (L)

29.0

R@JB

AL FE AR LD
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R 6-2. QFM /Xy o — D EEHIIFE [MBB0030A] (i)

B ua() °C/W@G)
Psijt BAE LEEDR 18.3
Psijg BATEEREDRM 21.4

1. TERBIOERF OBGEAM I EDFHEMNC DWW TR, [HE R ILNIC Vo r— DG FEHE e BRI TLTES
Uy,

2. °C/W = IR [ Tk,

3. ZHHOfEIL, JEDEC IZLVWEFHESN- 282P 227 A (JEDEC EFED 1S0P ¥ 27 A2k % 8 JC [RO 0] A
ITEAWTEY, JAHEREET 7V r—ailloTEILE T, FMc OV TiE, BL o EIA/JEDEC B4
ZHLTTIZEN,

« JESD51-2, [IC D#T X P FiEDERBER N - 5519 (1L 2250) )

o« JESD51-3, [V —F{f&Za ELHe N br— D F U EHE DL T R P H ]
o JESD51-7, [V—FfI &K =L~ or— 2 J D RIFEUR EHE Dy 7 X P
« JESD51-9, [T T L g il LN br— DG E H 7 X Pk ]

6.10 91 IV 7BLUVRA v F IR

6.10.1 BR>— O 2 RBLU VY f 1320

IWRL6432WMOD 7 /31 2 T&, nRESET 23U —ASNDHHNT, TR TOIMFELEL — AN EL TODLERD
NET, X 6-81Z, TAARAT=—IT v =l AR LET,

SOP
Setup  DC power SOoP
DC  Time Stable before Hold time to ARESET DC
Power nRESET NRESET ASSERT Power

TS P

I Vo
| [
| [

| | ! [
I (I
| [

| | I I |
VIOIN | | |

| | I I I I I
| o

| | | | |

I vee | | -
| [

| | ! SOP 10 Lo

| soP] | I ”.:. Reuse [
| | D SOP |O’s can be used as functional 10's } }

[ ) [
| | [ I [

I nRESET | I | } } ‘ |
1 [ [

| | [ [ | |

VBGAP - b N
| OUTPUT | | | d |
1 T [

I I [ [ I

I cikp cukm | Lo L | | } |

| Using Crystal | L 1 Ll
[ [ [

| |

| |

Wake Up Input
| |

K68 EXa—-Nox—o7vT—4HUR
6.10.2 PINFF+ LN /Ny 7 7(1&/ EBEN) TN NY TS5/ 4>8—T 14X (McSPI)
McSPI &V a—/ Ui, vV FFr/Viksfs | %215, avha—7 [ YT ZLREIIVUT L SATE,
6.10.2.1 SPI D% A X /%4

# 6-3 12, McSPI DX A3 7 Geb R LET,
& 6-3. McSPI D& 1 X L UKt
| RME mEE BAE| M

VNJESUE
tR AL A0 | 1 3] ns
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& 6-3. McSPI D& 1 = VU %K (F:%)

B/IME RHEE RAE|  HEAL
tr ATIEH F AR 1 3 s
RpIES S
Crorp AEPAREEL ESS s ‘ 2 15 pF

6.10.2.2SPI-RUT7 xSV E—K
6.10.2.2.1 SPI DS A S 2O HELURA v F o OBME- NUZT 5N E—F
# 6-4 L3 6-512, SPI (U7 =TV B—F) DEAIL B ARLET,
K64 SPIDYLZIVIBHE-RUT7SIVE—FR

NO.(1) (3) | T A—% EL] R/AME RKfE| B4
SS1 tespicLk) YA VIR SPI_CLK 24.6 ns
8§82 tw(spicLKL) FEAE VAR, SP1_CLK low 0.45*P2 ns
SS3  |tw(sPicLKH) = L 21E, SPI_CLK High 0.45*P2 ns
S84 |tsy(sIMO-SPICLK) T~y 7 HER], SPI_D[X] A %05 SPI_CLK 77747 =y ET 3 ns
S§S5 th(sPicLKk-sIMO) A=/ LRI, SPI_CLK 727747 =% SPI_D[x] A%hD 1 ns
S88  |tsy(cs-spicLK) By b7y 7], SPI_CS[X] A %170 SPI_CLK O flDxy % T 5 ns
SS9 |tyspicLk-Cs) R—/LREFRE], SPI_CLK Otk D=5 SPI_CS[X] A Zhd ] 5 ns
SS10  |sr TRTOEDAS) AL —L—]h 1 3 ns
SS11  |Cb DO & D1 DFmpk AT 2 15| pF

K65 SPIDAAYF /IR -RYT 2SI E—F
BE | RTA—% A RAME  ROKME|  HAr
SS6 ta(spicLk-somI) BEAERF[E], SPI_CLK 727747 =y /nb McSPI_somi B £ T 0 5.77 ns
SS7  |tskcs-somy BEIERFR] . SPI_CS[X] 77747 =y McSPI_somi &£ T 5.77 ns

1. ZOZAI71E, SPI_CLK ORRPEIZEIRL, Fio, Ebbnrmy s 2y U N7 — 2 OBEIB LA ) 7 —4#
DFX T F v IMEHSNOMIZERRL T~ TOMKIE A ShET,

2. P =SPICLK J& i,

3. PHA =0, SPI_CLK OfizfHiZ, SPI_CH(i))CONF L-’24%® PHA B> M L T/ T A A[EETT,

6.10.2.2.2 SPI BHAZ A S0 DE 1A S0 ELURA wFo M- €hH>8) E—F

ADVANCE INFORMATION

FPHA=0D

EPOL=1
SPI_CS[x] (IN) \ /

—— 551 —»
- 552
558 w553 559
SPI_scLk (Iny _ POL=0 S S \ / \ / \ / '\
6-9.SPIDSALZI YT -RYT15) E—RDRE
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PHA=0
EPOL=1
SPI_CSp (IN) ) :
ss1
$82
4_<|ssa $83 |._sss S
SPI scLk Ny POL=0 / . [ Y Y

B 6-10. SPIDZA =5 -RY 7125 E— RDXEE
6.10.3 EAA LS

Zovrvar TR BV 2= Ua—0T v T AN EFERRH I OFAI TR LA T 7R R U E T,
6.10.3.1 WA M IV LATRRE (C) DRAM vy F It
#6-6 12, HHXAN T DAL T L TR ATR R BEOBRERLET,

R66. HNIAMI VT LAHRER (C) DRAyTF I

235 A—4) T AN BT
C_ = 20pF 33
t, B RAL S 3D E(] C = 50pF 7.2 ns
CL = 75pF 105
C_ = 20pF 31
t 5 FNYASE AL CL = 50pF 6.6 ns
C_ = 75pF 96

1. 326 B2 [ SEH F30ERREIE, VIOIN EED 10% & 90% DOHA(E 5 2NER T 5D T HiFHEL THIES L
iﬁ—o

6.10.4 > Y ZIiBIE1L > —Z 14 X (SCI)

&
UART A4 —7 A XL, UDFP /Sy F B OME S ES, 27 7V r—rar A4 —T oA X T
IEHVEE A,
6.10.4.1 SCID¥ A IV VEH
x/ME RHEE RAE Bifr
f(R—) PR —hINTNDHHR—L—h (20pF) 115.2(1) K A —
1. PR—=FSH TR REEHER —L—h,
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7 SEHHSHEE
71 =

TRV A AL AV NV AT AR EBENEEAL —F — T/ /0P —ORIEREREZFERTIL—F — TVa2—/L
IWRL6432WMOD 3£ L F L7, Z0/ N 31mmx15mm £ 2 — /UL, 60GHz D 3y F ToFF Frh—RK <
— RV A, TTvva AR KRB A PNE L TRY . SV AT AR AR O B RRk A A
THDHEREFIC, RREFH, R RO TN T N = TR A v ar it LEST, 20T 22—,
FCC. RED, TELEC O fEH 72t B8R L TXBISNE T, ZORBFET, HAEES COREICE T L3R5 )
EAREIILET, BT, ZOFEY 2—/LE, SPI XR—2ZADRA s /TR F—2H | F21E GPIO RX—ADIEIEFR R
FEREZ 2 CRY, 7L v 7 N7 F2E B I b T, BEROUERIZET2EICHHLL, E—Tay B E
AW, A~ —h AR—2Lb FARAZRREOEKFET TV r—ar THRNENMELZFZHRTH20 T i%EF, R —k, ST

INAANL, BB OBMESE RIBITEML, B~V L —F — B PHERE DS AIA B Z BT L T D B EHE O
BAMIMEZERELET,

7.1.1 22—/l DEH

71. EZa—)VOLE
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- e o e
A 890 I 94V-0
© 2526 P88 OI

2 e

uh

B7-2. EZa—-)IDER

728Ny IR
TX1TX2
RX3 } & [
RX2"/
RX1 l L __asel [ asPI
h FLASH
1.2vvDD |
. 40MHz
4.7uF ) XTAL
< UART ,
— GND < SPI »
1.2VRF N "| Land Grid Array
TouF IWRL6432W |« NRESET » (LGA Interface)
2.2uF < SOPO >
— GND P Presence Indication, Wake Up N
1VRF | h >
J: I 10uF < VIO (3.3V)
Z‘ZUH 1.8V DC Regul
— @D ) . 1 A TPseZSSngL:J;::LR vee
1.2V SRAM
L L 10uF I
b 2uF — GND
— GND
IWRL6432WMOD
7-3. @AY IR
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73T RTFA

731X 72— 11X
HRANME, SPI Ao X —T 2 A AG L TRV 2— Ve CEE T,
ZDOT AT, UL FOHIEE B2 L L —4 — Yoy b@E L9,

o VUTN RYT2TN A FZ—T AR (SPl) — FAN 7'utyiE IWRL6432WMOD D@ F IS S A R
U7 Vg 7 aehan,

* SPI_BUSY — IWRL6432WMOD 2MEFHL T, EV—THY, RANNOLD I RESIT ANDIENTE/I2NIE%
AN T B H ],

+ PRESENCE_DETECT — IWRL6432WMOD M AL T, FERIEEINTZEI0Ermd H ),

+ WAKE_UP — IWRL6432WMOD 27 4—7" AV —7 B—R|ZBIT TEXDENEINERARHIE T 570124
THAI,

732 Y7k 7

IWRL6432WMOD (21%, fFEBLOEMERH Y 7y = 7 B # SN TR, £a2— L DO —H ThHIME T Ty 21T
TN B TSN TWET, ZOFY2—/LE, uDevice 77— LY =7 /S\v/r— (UDFP) D—#i L CEFRSNT
WH—IHDL TV APl 2 LT, e REREE, MR T —al R B ORISR OB % O F 5112 HE ST
HBODORE R Z 7R E T DINTHER TEE T,

APl L2 — VEARERL T BT REY — 7 ADFENZHOUWTIL, UDFP /o —UIZh DB RSB IR T2
VY

<MMWAVE_UDFP_INSTALL_PATH>\HostimmWaveULink_Interface_Control_Document.pdf
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877V g—>ar, RE, BLUVA4T7D b

UTOT7Vr—aAlBdd o s ar ML, 7X VA A AYVAY Ofiah RO — il T3z,
THRIFAALAINANIZNSDO RO EHEMERLE N2 RFEL £ A, 2 O H R85 05
BYECOWTIE, BEROTUETHIBIL COeZ LT ET, SFHIT A & OB GHEELHGEL T AL
FTHIET, VAT LORREZHER T DM E DDV ET,

8.1 R LDEERE
TV —aAFERIZOWTL, EEAIVPE L —F — BV ETELTEEN,

@ Processing
Elements

PRESENCE DETECT Relay Switch

v

IWRL6432WMOD

X spI" >

Presence and Motion e \l
Detection

A A

VCC (3.3V) VIO (3.3V)

X 8-1. BEE— RO
1. WET 7oy 2l FTHIOICORERLET, A2 X =T =23, BEEFIZ 1 BT T5b0LLET,
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)

Processing

Elements

uLINK

MSP M0/M33

PRESENCE DETECT
WAKE UP
IWRL6432WMOD ) SPI >
SPI BUSY
Presence and Motion g >
Detection j ARESET
A A
VCC (3.3V) VIO (3.3V)

K 8-2. 2 RF/INA R E— RDH

8.2 7R MER
TANTIE, BV a—VEA =TV AN—AICRELELIZ, ZOT AN THEASHIAERIC OV T, [X] 8-3 THELSH
L CWET,
&R 8-1. TAMER
LA Hi A
0° 15m
+45° 13m
_45° 12m
+60° om
-60° m
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ITNARBELURFa AL bDHR-F

THY A AL AR T MBIEWBIREY — VAR COET, V= L BX Y 7Ry = 71, T3 ADVEREZEAM
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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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MBB0030A

EXAMPLE BOARD LAYOUT
QFM - 3.8 mm max height

QUAD FLATPACK MODULE - NO LEAD

0.07 MAX
ALL AROUND

EXPOSED-
METAL

ETAL EDGE | N ETAL UNDER
I , SOLDER MASK
|
S
T S——SOLDER MASK EXRoSE—1 T~ SOLDER MASK

*1 ’—— 30X (J 0.7)

"Tf ‘ O K
1 10 | 16 2
24X (3.4) ‘ (R0.05) TYP
AP
2 T ‘ 7 -
|
(13.6) O ‘ 0O
3 12 i 18 24
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0 ‘ 0
4 25
|
‘ PKG
A S
I
O ‘ 0
6 | 27
|
O ‘ 0 O
7 13 19 28
I
0 ‘ O O
8 14 ‘ 20 2
|
0 | O 0
? ® opke 3
¢

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 4X

0.07 MIN
ALL AROUND

OPENING 7777 oo OPENING

SOLDER MASK

NON SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
4231937/A  06/2025

NOTES: (continued)

3. For more information, see Texas Instruments literature number SLUA271 (www.ti.com/lit/slua271).
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EXAMPLE STENCIL DESIGN
MBBO0030A QFM - 3.8 mm max height

QUAD FLATPACK MODULE - NO LEAD

I:18x<38)-1 «-‘ r-—sox@ 0.7)
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T CEEN
1 10 | 16 22
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24X (3.4) ‘
L ‘ O a
2 1 17 23
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5 26
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O O, 0 0
7 13 ‘ 19 28
|
0 0 ‘ 0 0
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9 15 K 21 30

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 4X

4231937/A  06/2025

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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