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TRF2001P 820 ~ 1054MHz ISM gk~ JLF 7’0 b 3L & T Wi-SUN RF FEM

15K

820MHz ~ 1054MHz RF 7>k =K £V a—/b

EIE (TX):

— fafntIFES) (Psat):27.5dBm (3.3 V)
- PA 1. :24dB

— PAE:27dBm T 42.2%

— HD2/HD3:-56dBc / -70dBc

{5 (RX) LNA:

- A :16dB

- JAXTEE (NF):1.3dB

— IP1dB:-6.7dBm

ANT 72°5 RX_FLT ~Of A2k :1.5dB
50Q RF —£% Nk

dB LN OFRIEEMED ST — T 477 2% N
BIRETE 3.1V ~ 4.25V

3.3V DA FHEIEN :

— 360mA (TX Pg = 27dBm)

— 65mA (TX, RF 72L)

— 10.3mA (RX D &)

AY—F =R OIERHEE BT :0.05uA
VR ] R R P -

-40°C ~ 85°C

277V —=3>

820MHz ~ 1054MHz ®U AL A T AT A
IEEE 802.15.4 2 A7 A

A<—h ZUyRBIOVA~v—k A—%Z—:

- BERA—H—

- KEA—H—

HA A—H

- BAEA—H—
Av—hF—F artrh

L—ZlarL sz

TR — AT TANTIF v DUAYL Ai@E
TAXLADEIVT 47 F—bA =gy VAT A
TAXYLADT 4—)VR b AIv A BN

TAYVAD EV BEAT — 3

3 EiMA

TRF2001P %, Sub-1GHz PEZ. Rl EJ# (ISM) #iisk
DIEEBENTAYLR TV r—a mido ., @iEae
RF 7ok =K £Y2—/L (FEM) T, 820MHz ~
1054MHz @ J& 3% $#iH CEIEL £9°, TRF2001P (344
1> BOM g /NMRICHZ , Ly mI AT R T
— 77 (PA) K/ AR 77 (LNA), BZET T
2L T T TF R—bhOa— R T4 dB BLLT
MIEEED RF RU— T 4772728 ORERE%R | B A~
—AD 4.5mm % 4.5mm QFN-28 /o7 —IZ#5# LT
WA, IANIROBEN G2 EBLTEET,

TRF2001P 1%, Nk PA XYW KRB 2G5
LT WMCU RRhT7 oy — RDRES 182 T 7 NP x
INEYERL ., UATYL R AT AOF|ER A IERE T&%
LEBIT AR /AR LNA Ik > TL o — DR %]
EEEFET, NEONRY— T4T 02T VAT A Fx)T
L—arRe, 7o 7 HIG SN D E I ORI T
EFET, ZOT AR, BRI yT T E N 50Q RF
AL B —T 2 A AZEF L TR, FHOCT SEFR RO FHK
PEAH ELET,

TRF2001P % 3.1V ~ 4.25V O R\ VEIRE & CTE)
EL. 1.6V ~ 3.3V @ CMOS a7 Lyl & H koD
HHT XNV R Z TVET,

HRFER
S 28— Pl — HFAXC)
VBA (WQFN-FCRLF, 4.5mm x 4.5mm x
TRF2001P 28). NiPdAu ft EiF 0.7mm

(1) FFMIZOVWTIE, BEZ2a 10 73‘:7"%5@[}(<f_éb\
(2) o=V PAX(RE x i x @) IFAFMET, ErbEENE
B

PEIZOFEL U —UIRGEN e L EE A, ERROR G2 E ORIIC

2 ZOVY—ADITEOFFEIFHFET T, MR EAE IR T 20 0T, BEMEY —/L (BEIER) ZEHL TOD2EnBY ., TI TIEFRO EfftE B L 0% Y
13, ti.com TUFRFOIZERE T B M ENET IO BRAOWZLET,

English Data Sheet: SLOSEA9

§%§ﬂ|


https://www.ti.com/solution/electricity-meter?variantid=53040&subsystemid=53054
https://www.ti.com/solution/water-meter?variantid=24338&subsystemid=24348
https://www.ti.com/solution/gas-meter?variantid=25260&subsystemid=37068
https://www.ti.com/solution/heat-meter?variantid=24686&subsystemid=24722
https://www.ti.com/solution/data-concentrators?variantid=14420&subsystemid=15742
https://www.ti.com/solution/data-concentrators?variantid=14290&subsystemid=15749
https://www.ti.com/solution/smart-grid-wireless-communication
https://www.ti.com/applications/industrial/building-automation/overview
https://www.ti.com/applications/industrial/factory-automation/field-transmitter-and-sensor/overview
https://www.ti.com/applications/industrial/energy-infrastructure/overview
https://www.ti.com/product/jp/trf2001p?qgpn=trf2001p
https://www.ti.com/jp/lit/pdf/JAJSUM0
https://www.ti.com/lit/pdf/SLOSEA9

13 TEXAS

TRF2001P INSTRUMENTS
JAJSUMO — DECEMBER 2025 www.ti.com/ja-jp
[ 1
Wireless MCU or Transceiver TRF2001P Front-End Module

' Power
[pAc> Balun &/Or Detector
RF CORE PA X Input Output
(OO > ot v —E
Digital @ L4
Modem PLL _[
B
Matchi Matchi
== HAe> "‘ @ L {  Balun &/0r J{ = il
1 Matching Network
RAM || ROM | Hapc>
‘ Digital Controls

(.

&

Optional

RX Filter
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BR
R e 1 B.3 BEAETHIT oo 17
2 T UL EY e 1 8.4 T /A ZDKERET = oo, 18
B BB e 1 TTFUr—3ab I e, 19
AR UMERE .o, 4 TAT TV =2 AR oo 19
L3 2RO 5 7.2 REFERIRT TV =28 oo, 19
I 5 583 Ny - S 5 7.3 BRI DHESEEEIA ..o 21
5.2 ESD EME ettt 5 TA U AT T M oot 21
5.3 HELEBVES oo 5 8 THNARBIUORF2 A MDA =i, 22
5.4 BT BE T A I e 5 8.1 R AL RDT IR =Pttt 22
L o N L O 6 8.2 R a A MO FEHBMNE ST IS T i 22
5.6 ZAIU T BN oo 8 8.3 TR UV =R 22
5.7 FOBN T REIHE Y e, 8 B AR oo 22
5.8 AURIIEFNE - B3 e 9 8.5 FERIMEEIZE T AIEE T oo 22
5.9 RFAVEFME - B218 e 14 8.8 JHREEE .o 22
6 BEHITBT oo 17 QHETIBIE ..o, 23
B BB e 17 10 A =Jiv, Rolr— BEOHESER. ... 23
8.2 BEBRE T 0 X ..o 17
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cen | 41 gmmm———— | 21 L _| oD
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GND | 2 : I 20 | onD
|
— | —J
INAOUT || 3 : 19 L _| oo
_ | | _
GND | 4 1 Thermal 18 | _| onD
| Pad |
_. | ! =
PAIN | 15 | 17 L _| ANT
—_ | | r—-
oND |16 | 16 [ _| oND
| I
ce | 17 L——e—e——— 4 15 | onD
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o [a)] b4 [a] ': [ [a)
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=z x
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K 4-1. VBA /Sy —, 28 B> WQFN-FCRLF (LEHEE)

R 41. EDEE

& ZA7M Ll
&) B
ANT 17 WO | 727 H—h,
CEN 1 D FoT AR—=T )N TN Y Y,
ciB 7 D WAL T A TR Y7,
CTR 8 D EEBLORESAERT V2R Y7,
2,4.6.9. 11,
N0 gz | T |REVR
23,24, 27
LNA_IN 10 [ LNA ATJ, AR 7 AN AR 5513, RX_FLT I LT,
PA_IN 5 | PA AJ7,
RX_FLT 12 O |ANT BV BEBEZELET, BT, RX_FLT & LNA_IN LRI RX 74V 2485 L £,
LNA_OUT 3 O |LNA I,
vce 28 P LNA BLOF P2 lfiny Y 7 IR E .
VCC_PA 25,26 P PA T IE,
VDET 13 O  |[\U— FH4TUEOBEMIL,
4;:7/» < e _ ;~wv NYRTTTUR VT 7L ALUTRREL £ T, BAR EORE TR 7L — kil &

(1) 1=79mr AN, 0=7Fur)) D= FUaNbuTy s P = EK,
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5 (1%
5.1 R RAEE
H S COBERERPEN (BB oz 0 Ry )
B/IME BRME BT
Vee pa PA TER RF 7L 45 Y
Vee VCC v DEIEF RF 2L 45 \%
ANT, RX E—F 10
AT RF L~yL LNA_IN 10 dBm
PA_IN 16
FORVHIEa 7 v -0.5 3.6 \Y
VSWR ANT EJEEER T 10:1 -
Ty B KA IR -40 125 °C
Tstg 1%@(5& -55 150 °C

M

Pt e KBRS | RIS OENMEIZ, T/ 3A 2D KRB GO FIA L7225 ATHE

DD ES, T R )1

CINBDRIFIZRBWT, £

T HESREN RS RSB B A DOV 72 D5 Th ARG A IELKEIET 2282 BRI 200 TIIHV EE A, Wéxﬁij(mﬁj

—'—\L = B 98K

DFPPN TH > Th [HEZBESA: ] ORI TR 5L, T A AN ERITHEREL W RTREMEDS DY | T3 ADASHEME ., HERE, PEREI S
ERIEL, TARAADFMEMED D AJREMEAHVET,
5.2 ESD &%
& Bz
AEET /L (HBM), ANSI/ESDA/JEDEC JS-001 [ZHEfiL, -~ ThHE ™M +2000
V(esp) FEIE \
T NA R EET /L (CDM), JEDEC fHAk JS-002 |ZHEfL, §_XCTHOE ) +1000
(1) JEDEC R¥=Ahk JEP155 (21X, 500V HBM CTHAUTIEAER/: ESD HEL Y m e AL LR E N FRE CThAH LS TVET,

@

JEDEC R =4 b JEP157 (213, 250V CDM ThiUTFEHER)/: ESD HHL 7 0 A I Z R IEN TR THH LI N TWET,

5.3 #REIERMH
H B X COBEREFFAN (FRIFLRDO72WERD)
B/ME ATHME RAE| BT
Vee pa A B 3.1 33 4.25 v
Vee VCC vr OEIEEIT 3.1 3.3 4.25 v
Ta IR JE) P i B -40 25 85 °C
5.4 #ICBT 516
TRF2001P
gL ma () VBA (WQFN-FCRLF) BAAT
28

Reua RO B0 5 JE PH A~ DB P 34.0 °C/W
Reucitop) BEA MDY —A (L) ~OBHEHT 15.5 °CIW
Ress BB S FER ~ DB HT 9.6 °CIW
Yt BEA D L ~DORFE T A— 0.1 °CIW
Yig BEA IR DIER A~ DR T A—H 9.5 °CIW
Reuc(bot) BATNGr—2 (KH) ~OEHEKHT 55 °C/W

M

PER I LORHT OBGHI FIEDFEMIZ DN UL, [ HE L IBLNIC o or = DEGI AT 7V r—ay LIR— ML TLIES N,
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5.5 ESAEN

Ta=25°C. Voo pa = 3.3V, Ve = 3.3V, = 915MHz, RX_FLT % LNA_IN (Zf#%, PA_IN 75 ANT £~ RF {5114,
ANT 776 LNA_OUT B>~ RF Z{E(1k . ANBLEOH ) RF EUACZRZR 50Q 0 — 23 LUV, SRR ClEL , 5
SARDE Y ETHAR LR (FHCTRRO 2V BRD)

TR \ 7 ANk | BME mmeE Bk B
RF %15
JE W AR 820 1054| MHz
f = 867MHz 25
ER/ME T A Pin =—25dBm dB
f = 902MHz~928MHz 24
f = 867MHz 27.2
f = 902MHz 27.5
P |, f = 915MHz, 928MHz 27.4 4B
f = 867MHz 28.1
xgg_:f\&‘(if/ﬁv* f= 902MHz 28.4
f = 915MHz, 928MHz 28.3
f = 867MHz 25.4
f = 902MHz 26.2
f= 915MHz 26.0
f = 928MHz 25.2
OP1dB |i1/) 1dB dJEAAH A dBm
f = 867MHz 25.7
Vo pa = 3.6V, f = 902MHz 26.4
Vee =3.6V f=915MHz 26.6
f = 928MHz 26.4
f = 867MHz 43.2%
S P bo = 27dBm f = 902MHz 42.2%
f = 915MHz 42.0%
f = 928MHz 41.7%
f = 867MHz, 2 R -59.5
) Po = 27dBm 3 R 67.5
A E () dBc
f = 928MHz, 2 R -56.0
Po =27dBm 3 Wi -72.0
PA_IN TOAAYHZ—> 1 Pin = —27dBm 14.5 dB
VSWR = 1:1 15
f = 867MHz VSWR = 2:1 15
VSWR = 4:1 6
PA_IN D K AHTES dBm
VSWR = 1:1 15
f = 928MHz VSWR = 2:1 10
VSWR = 4:1 5.5
p— %éj;i%w Po. VSWR = 10:1, 7kih 7 dBm
R — FATIH
KT T 5O G ,1A(r)\1;1 '\tﬂgzzﬁﬁ)@jﬂﬁfa f = 820MHz ~ 5 Pexr|  dBm
Voer | 87— FAT /A OB 0 1.8 Vv
6 BT T 57— N2 (DB kR Gd) 2245 Copyright © 2025 Texas Instruments Incorporated
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Ta=25°C. Vic_pa = 3.3V, Vge = 3.3V, f= 915MHz, RX_FLT % LNA_IN (245, PA_IN 2°5 ANT B>~ RF 2R,
ANT 725 LNA_OUT B> ~D RF &G4k, ANBIOH T RF EZENE N 50Q Y —ABIOEST, sl CRIEL., 7
NAZDE L ETHISALRERS (FFZFRR D72 BRY)

SGA—H 7 AN | BME mEE R B
RF Zf&
JE A 820 1054| MHz
ZRMEFT A Pin = -27dBm., f = 867MHz ~ 928MHz 16 dB
f=867MHz 3.0
. f=915MHz 3.2
NF JARYER dB
LNA_IN 7>5 LNA_OUT ~, 13
f=867MHz ~ 928MHz ’
ANT 725 RX_FLT ~Offi A8k |Py =—-27dBm 1.5 dB
f=867MHz -5.2
1IP3 A3 3 RIERERAL B Pin =—-27dBm dBm
f = 902MHz~928MHz -6.0
. f=867MHz -7.6
IP1dB | A 1dB DIERER Ak dBm
f = 902MHz~928MHz -6.7
f=867MHz 16 dB
ANT TOANVZ—2 A Py =-27dBm
f=915MHz 12 dB
f=867MHz 18 dB
LNA_OUT ToOH AV Z—r X |Pn=-27dBm
f=915MHz 16 dB
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Ta=25°C. Vie pa = 3.3V, Ve = 3.3V, = 915MHz, RX_FLT % LNA_IN [2f#%, PA_IN 75 ANT £~ RF {31,
ANT 755 LNA_OUT B>~ RF Z {514, ABLUH S RF EUACEEN 50Q O —AB L O, IR CIIEL, 5

NAZDE L ETHISALRERS (FFZFRR D72 BRY)
SGA—H 7 AN | BME mEE R B
DC 1A%
Po = 27dBm 318
TX £—F Po = 24dBm 228
lcc_pa  |VCC_PA i RE 7L 58 mA
RX E—F, Py = -27dBm 0.3
Po = 27dBm 42
TX &—F Po = 24dBm 20
lcc VCC EJREN RF 2L = mA
RX E—F . Py = -27dBm 10
T — 7 RO B RF 72L 0.05 1 A
FURAHIET Y DHAE
Vin EEEAL YT a/LR GND # kL 7-4 |High (G 1) 1.6 3.3 3.45 \Y
ViL [EABEAL YLk & Low (74 0) 0 05| Vv
i v> High O A& VT = 3.3V 11 pA
I v Low D A& vEE =0V 1 pA
(1) ANT EATIMBT L HIEH0ER A, JVEROEFABEHREIZ SOV TE, K 5-4 2B TN,
(2) VCC_PA 310 VCC BV ICiitiAT DA Ft
56 91 X UBH
\ BOME  AFME  BocE| B
RF #%{5
fon B— A AR ANT O RF 871723 CTR T 20 50% /15 A0 90% (25 14 us
THETORH
tore |27 7ML ANT T RF HUJH)%8 CTR 7 20> 50% # 0RO 10% 1 04 us
T HETORERH
RF %{3
fon &;VWVH#F'HEJ:LNA_OUT T RF A% N7 CTR TP ? 50% H b EAEMED 90% 0.7 us
WCFEET D ETORER]
tor 5'—/2“75%;?3 LNA_OUT T® RF /18 /173 CTR =y D 50% ML iEd 10% 0.1 us
CEETHETOREH

57724 E—REHAOD v

FARAADE AR

CEN ciB CTR e
1 0 0 SIS INN
1 1 0 RX SARA F—7 L (RF Z13). TX PA [0 —#'72
1 0 1 Fetiis
1 1 1 TX /251 % —7 L (RF 1£15)
0 XM XM T RARIRT —H 7RG
0 0 0 INT—ZG PMEFES LD EIR VTR

(1) EvevyrHEanEs

8 BHHIT BT R (SR B

GioH) kg
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5.8 fARMVIHE - X8

Ta=25°C. Ve _pa = Ve = 3.3V, A7) = PA_IN, Hi77 = ANT, RX_FLT I3 LNA_IN (2f#&. A B LU RF EXcEnzh
50Q OV —ABIOEMERERL, 7 /3 A B ETHAA LR, R BEE FRIRE (FrZRLE o FRY)

35 40 29
— Gp, 867MHz — - P, 867MHz . — 867MHz
33| — Gp, 902MHz — - Po, 902MHz 36 E —— 902MHz
31 Gp, 915MHz Po, 915MHz 32 T 285 915MHz
—— Gp, 928MHz — - Pg, 928MHz 5 —— 928MHz
_ 29 - ] 28 @ g
et
& 25 — = 20 T o 275 —]
5 23 Y Y 16 & g
© 3 27
21 A \ 12 -
. [}
19 = N 8 g
£ N 5 265
17 b 4 3
15 LLZ A 26
26 22 18 -14 10 6 2 2 6 10 14 -40 20 0 20 40 60 80
PN (dBm) Ambient Temperature, Tp (°C)
51 RRABRBTOTA VBLU Py & Py EDEFR 5-2. BRABETO Psar &IBEEDBR
45 450 -45
—— PAE, 867MHz =
40 | — PAE, 902MHz L= 400 -50
PAE, 915MHz ,/ ~ 55
35 [ — PAE, 928MHz C4=13%0 8
— = lcc_pa, 867MHz / L S -60
30| - ¢ af% 300
|CC_PA, 902MHz | -2 4 g
3 Icc pa, 915MHz L =] £ £ 65
X 25 2 / 250 & 5§
x -_— ICC_PA: 928MHz / b I A 70
| Y XA
& 20 . 200 & ©
i //' K] = -75
15 AA 4 150 ]
/// g E  -80
10 /L 100 T
__// - -85 HD2 HD5 HD8
5= 12174 50 90 HD3 HD6 HD9
_44 HD4 HD7 HD10
0 0 95
26 22 -18 -14 10 6 -2 2 6 10 14 867MHz 902MHz 915MHz 928MHz
Pin (dBm) Frequency
Po = 27dBm
5-3. H#EEETO PAE BLUBRERE Py LORMR 5-4. EEAEBTCOBREES
26 0 15 |
| — 1.4 | — 867MHz s
25 T -10 < 13|— 902MHz %,
~ B = —— 915MHz
24 » SN 20 = 1.2 A
pd — | B | e28mHz 7
23 o 30 m | =
/ z| g0 7
g 2/ 40 & | 809 S
o w o 0.8 7
=2 B0 g | >
I - 5 0.7 =
@ 20 60 ® | B 06
— - 2 0.5
19 70 » | A& 04 =
— S21(dB) 5 —
18 — s11(dB)| 80 z 03
17 — S22(dB) | .go o 02
— S12(dB) 0.1
16 -100 0.0
700 750 800 850 900 950 1000 1050 1100 1150 1200 10 12 14 16 18 20 22 24 26 28 30
Frequency (MHz) Output Power, Po (dBm)
PIN =-27dBm
5-5. IM§B S RS A—% 5-6. FERETD Vper & Po & DBAR
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5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Ve _pa = Ve = 3.3V, AJ7 = PA_IN, Hi77 = ANT, RX_FLT 1% LNA_IN (2f#&. A B LU RF EXcEnzh
50Q OV —ABIOEMERERL, 7 /3 A B ETHAA LR, R BEE FRIRE (FrZRLE o RY)

30 30 30 30
29 28 29 {28
28 a = 126 28 — BIEES 26
27 — = 24 27 1= z 24
26 = 22 26 £ 22
~ 25 N 20 ~ 25 “ 1 20
g « N 18 2 g - N\ 18 =
a 23 A% 16 @ o 23 . N 16 @
2 2 - \ 14 2 © 2 . \ 1 2
T 21 v \ 12 o T 21 7 \ 12 @
O 5 ” — Gp, 3.1V 10 O 5 Gp, —40°C 10
19 — Gp, 3.3V \\ 8 19 — Gp, 25°C \ 8
Gp, 3.6V A\& — Gp, 85°C \
18 # —- Py 3.1V AN 6 18 1 Po, -40°C \ 6
17 = —- Po, 3.3V 4 17 —- Po, 25°C 4
16 Po, 3.6V N\ 2 16 —- o, 85°C N2
15 Ado 15 0
26 22 -18 -14 10 -6 2 2 6 10 14 26 22 18 -14 10 -6 -2 2 6 10 14
Py (dBm) Pin (dBm)
f= 867MHZ\ VCC_PA ﬂil?”:ﬂ_\‘éﬂ‘(b \Z){lﬁ\ VCC = VCC_PA f=867MHz
5-7. EBREETOT A Y E LU P, & Py &DBAR K 5-8. H#REICHITES' M 2 BLU Py & Py OB
45 T 400 45 400
— PAE, 3.1V PAE, -40°C =
40| — PAE, 3.3V /‘, = 360 40| — PAE 25°C ; = 360
PAE, 3.6V ./ 1 — PAE, 85°C 7 -
35| —- lcc_pa, 3.1V Vi - 320 35 Icc_pa, —40°C 77 320
30| " lcc_pa, 3.3V | 280 30l ™" lcc_pa, 25°C 280
Icc_pa, 3.6V TR —_ — = lcc_pa, 85°C /[ - —_
I ‘ AT L < = / T 7 <
® 25 Lt 240 E X 25 4 240 E
w 7 < w <
< 20 A 200 & < 20 L e 200
g - A =
15 [y 160 15 avas 160
Ad AN
10 yAPT 120 10 VA 120
A V.
5 T 80 5 — 80
0 b=—— 40 0 40
26 22 18 14 -10 -6 -2 2 6 10 14 26 22 -18 -14 10 -6 -2 2 6 10 14
P|N (dBm) P|N (dBm)
f = 867MHz. Ve = Ve pa f = 867MHz
5.9. R#EEREICE(TS PAE BLUBERERE Py EDBEF 5-10. HREICHTS PAE BLUVERERE Py LOBRR
50 440 1.8
—— PAE 7 3.6V, —40°C
45| — pg —4 400 < 16| — 36V, 25°C
< — 7 = — 3.6V, 85°C
< 40 CC_PA 360 ’
E |/l A i 1.4 3.1V, -40°C 5
o 35 yi - 320 > —- 3.1V, 25°C P
= 2 / oo 2 g 2| - sav.esc P
E / - E S 10
T 25 — 240 < > A
Y, Qa [
@ 20 200 8 g 08
: // / < 3 06 =
8 15 160 a = =
% yd o 04 —
£ 10 S 120 z ——
7 o
5 A 80 0.2 ‘
0 40 004
26 22 -18 -14 10 -6 2 2 6 10 14 10 12 14 16 18 20 22 24 26 28 30
Pin (dBm) Po (dBm)
f = 867MHz f = 867MHz. Ve _pa IERITRSITOAMH, Ve = Vee,_pa
5-11. PAE, Po. ERERE Py L DBR 5-12. FERBES L UBREICEH TS Vper & Po DR
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13 TEXAS
INSTRUMENTS TRF2001P
www.ti.com/ja-jp JAJSUMO — DECEMBER 2025

5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Ve _pa = Ve = 3.3V, AJ7 = PA_IN, Hi77 = ANT, RX_FLT 1% LNA_IN (2f#&. A B LU RF EXcEnzh
50Q OV —ABIOEMERERL, 7 /3 A B ETHAA LR, R BEE FRIRE (FrZRLE o RY)

30 ‘ 30 30 30
29 ——E 29 28
28 SR 26 28 - i 26
27 ] 24 27 N 24
26 £ 22 26 7 22
.25 ———r N 20 25 = 20
D oy —— AN 18 = 3 24 N 18 ¢
@ 23 - = 16 & @ 23 — — N 1 &
© 2 . \ 1 < © 2 - A\ 1 2
T 21 7 \Y/ 12 @ T 21 /7 N 12 o
O 5 — Gp, 3.1V 10 9 5 y Gp, -40°C 10
. — Gp, 3.3V \&\ . — Gp, 25°C N\
19 8 19 8
Gp, 3.6V \ — Gp, 85°C \
18 = — - PO, 3.1V N\ 6 18 , Po, -40°C \ 6
17 = —- Po, 3.3V N4 17 i — - Po, 25°C 4
16 |4 Po, 3.6V N 16 = — - Po, 85°C .
15 L& Al o 15 0
26 22 18 14 10 6 2 2 6 10 14 26 22 18 -14 10 6 -2 2 6 10 14
Pin (dBm) Pin (dBm)
f= 902MHZ\ VCC_PA ﬂim&:ﬂ_\‘éﬂ(b \Z){lﬁ\ VCC = VCC_PA f =902MHz
5-13. EBREETODT M1V BLU Py & Py DR 5-14. FREICEIIDTA VELU P & Py EDBIR
45 - 400 45 ‘ 400
— PAE, 3.1V PAE, -40°C T =
40| — PAE, 3.3V = 360 40| — PAE, 25°C L~ —1360
P
PAE, 3.6V =1 — PAE, 85°C Iz
35| —- Icc_pa, 3.1V T 320 35 Icc_pa, —40°C 7 320
— - lcc_pa, 3.3V A — = lcc_pa, 25°C / |/ Ais
3 Ioc_pa, 3.6V =T 20 _ 301 —- Iccpa, 85°C = 20 _
3 — /AR < 3 — JUAT <
& 25 T 240 E & 25 . 240 E
w S W 7 g
< 20 ri 200 < 20 St 200
15 / X 160 15 /, an 160
10 o 120 10 S 120
5 b7 80 5 A% 80
e el B =
0 40 0 40
26 22 18 14 10 6 -2 2 6 10 14 26 22 18 -14 10 6 -2 2 6 10 14
P|N (dBm) P|N (dBm)
f = 902MHz, Ve = Ve pa f = 902MHz
5-15. REREEICH (15 PAE BXUEBREitE Py EDEBBFE 5-16. RBEICHT3 PAE S LVEFEFE Py L DBEF
50 \ 440 1.8
— PAE — 3.6V, —40°C
45| — p, 41400 < 16— 36V, 25°C
T I — = —— 3.8V, 85°C 7
< 40 cc 360 \ v
E | lcem paa 14 3.1V, —40°C o
o 35 320 > —- 3.1V, 25°C o
° ~ g 121 —. 31y, 85°C =
=30 280 < 4 A
& h——— E £ 10 A
T 25 [ A 240 g = A
o Y. o S 08
@ 20 / 200 8 g e o
s 15 17 160 8 .
w = T
AW 3 04f==
£ 10 S/ 120 z -
5 A 80 & 02
0 =i 40 0.0
26 22 18 14 10 6 -2 2 6 10 14 10 12 14 16 18 20 22 24 26 28 30
Pin (dBm) Po (dBm)
f= 902MHz f = 902MHz. Ve pa RIS RS TSR, Ve = Voc pa
5-17. PAE, Po. ERERE Pin L DER 5-18. @EJEEEBJ:UEE(CB(T% VpET & Po 0] :[i3
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5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Ve _pa = Ve = 3.3V, AJ7 = PA_IN, Hi77 = ANT, RX_FLT 1% LNA_IN (2f#&. A B LU RF EXcEnzh
50Q OV —ABIOEMERERL, 7 /3 A B ETHAA LR, R BEE FRIRE (FrZRLE o RY)

5-23. PAE, Po. BRERL Py &DBR

30 ‘ 30 30 30
29| = Gp, 3.1V —= Pg, 3.1V 1 =| 28 29 —1 |28
28| — Gp, 3.3V — = Pg, 3.3V _ = 26 28 e = 56
5 Gp, 3.6V — - Po, 3.6V [t 24 27 7N, 24
26 £ 22 26 L 22
& 25 ~ 20 & 25 . N\ 20
— = NN —_ P N\, —_
S Z N e BT 2 ~ N\ 1o &
ANY T N\
© 2 . N\ 14 219 2 - ! 14 2
c O c | (e]
T 21 \) 12 @ |3 21 A A — 1\ 12 o
© 20 N 10 © 20 . — Gp, ~40°C FE N 10
- A\Y pa— — Gp, 25°C [—T
19 N 8 19 . 8
18 N 6 18 Z Gr. 85°C AN 6
X A\N —a — - Po, —40°C N
17 ! \ 4 17 3 — - Po, 25°C ‘ 4
o2 N 2 16— Po, 85°C N 2
15 L& it o 15 Lz ‘ 0
26 22 -18 -14 -10 -6 -2 2 6 10 14 26 22 -18 -14 -10 -6 -2 2 6 10 14
Pin (dBm) Pin (dBm)
f= 915MHZ\ VCC_PA Li&”\’—ﬂ:\‘éh‘(b \}:)1E\ VCC = VCC_PA f= 915MHZ
5-19. EBREETODT M1V BLU Py & Py DR 5-20. FREICEIIDTA VELU P & Py EDBIR
45 400 45 400
— PAE, 3.1V . PAE, —40°C -
40| — PAE, 3.3V L~ —13¢60 40| — PAE, 25°C =T — 1360
PAE, 3.6V T — PAE, 85°C 2
35| —- Icc_pa, 3.1V 0 320 35 Icc_pa, —40°C o 320
—_ e —_ ° 7
30 lec_pa, 3.3V ; 280 30| 7 locpa 25°C AV 280
lcc_pa, 3.6V 1. — lcc_pa, 85°C - —
9 /P ke € 9 FiWi €
X 25 e 240 E X 25 . 240 E
-~ I /3 ~ /
< 20 V4 200 & < 20 I 200 &
o l/ ‘.’ g o yAVARS g
< Y. c
15 ] 160 15 , 160
10 au 120 10 ~L 120
7 2 gy -
5 A 80 5 A 80
e = i
0l= 40 0 40
26 22 18 -14 -10 -6 -2 2 6 10 14 26 22 18 -14 -10 -6 -2 2 6 10 14
P|N (dBm) P|N (dBm)
f=915MHz, Ve = Ve pa f=915MHz
5-21. REREFEICH IS PAE BLKUEREfE Py EDBBR 5-22. RBEICHTS PAE ELUVEBREFRE Py EOBR
50 440 1.8
— PAE 1 3.6V, —40°C
45— pg —{ 400 < 16— 36V, 25°C 1
T I = = — 3.6V, 85°C 7
< 40 cc 360 :
E — lcc.pa - 14 31V -40°C =
o 35 320 > —- 3.1V, 25°C —
= Vi < ~ g 12| —-3.1v, 85°C =
2 30 280 < g 2
— E £ 10 A
[a) pimm—— - o P
S 25 / 240 ¢ = >
o ( S 0.8
y, 19} L
o 20 // 200 © 2
9 r T 0.6 =
& 15 A 160 o
w A 5 0.4 [
£ 10 120 z Y
z ,
5 - 80 & 02
0 bt 40 0.0
26 22 18 -14 -10 -6 -2 2 6 10 14 10 12 14 16 18 20 22 24 26 28 30
PN (dBm) Po (dBm)
f=915MHz

f=915MHz, VCC_PA RN RSV TODIE, Vee = VCC_PA

524, FEREES LUBEICHITS Vper & Po EDBR
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TRF2001P
JAJSUMO — DECEMBER 2025

5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Ve _pa = Ve = 3.3V, AJ7 = PA_IN, Hi77 = ANT, RX_FLT 1% LNA_IN (2f#&. A B LU RF EXcEnzh
50Q OV —ABIOEMERERL, 7 /3 A B ETHAA LR, R BEE FRIRE (FrZRLE o RY)

5-27. BBRERICH(} 3 PAE BLUERERE Py LDBIR

5-28. RBEICHITS PAE BLVERERE Py SRR

30 ‘ 30 30 30
29 s 29 —] 28
28 k=" 28 L amr 26
27 1= 24 27 : 24
26 4 22 26 e 22
25 = 20 25 — 20
S 2 \ 18 = g 24 — , \ 18 2
& 23 - \ 16 @ & 23 = \. 16 @
- 22 = N\ 14 3 - 22 Eas N 1% <
®© 21 7 % 12 @ T 21 / \ 12 @
O — Gp, 3.1V [T\ 10 O 5 Gp, —40°C -1\ 10
19 - — Gp, 3.3V N 8 19 . — Gp, 25°C \ 8
Gp, 3.6V §\ — Gp, 85°C N
18 - —- Po, 3.1V \ 6 18 . Po, —40°C N\ 6
17 = —- Po, 3.3V 4 17 o —- Po, 25°C 4
16— Po, 3.6V v 2 16 — - Pg. 85°C \ w4
15 =& ~o 15 =& 0
26 22 18 -14 -10 -6 -2 2 6 10 14 26 22 18 -14 -10 -6 -2 2 6 10 14
Pin (dBm) Pin (dBm)
f= 928MHZ\ VCC_PA ﬂim&:ﬂ_\‘éﬂ(b \Z){lﬁ\ VCC = VCC_PA f=928MHz
5-25. EBREETODT M1V BLU Py & Py DR 5-26. FREICEIFDTA VELU P & Py EDBIR
45 400 45 400
— PAE, 3.1V —— PAE, —40°C
40 [ — PAE, 3.3V - =1360 40| — PAE. 25°C 360
PAE, 3.6V 5 — PAE, 85°C 7 7
35| —- Icc_pa, 3.1V o 320 35 Icc_pa, —40°C 7 320
— = lcc_pa, 3.3V /4 . — = lcc_pa, 25°C /1/ P
% lcc_pa, 3.6V {2 20 301 —- Igcpa, 85°C 0 -
R 25 //{ | A 240 E R 25 [ A1 240 E
s VAR < /
< 20 4 200 & < 20 Ar 200 &
o VAR 38 o yAVARS g
v s - ] =
A A
15 160 15 V7N 160
10 : it 120 10 A 120
of 1~ By -
5 L7 80 5 & 80
mEn =
0 l== 40 0 40
26 22 18 -14 -10 -6 -2 2 6 10 14 26 22 18 -14 -10 -6 -2 2 6 10 14
P|N (dBm) P|N (dBm)
f = 928MHz, Ve = Vec pa f = 928MHz

PAE (%), Po (dBm), Icc (mA)

50 440
— PAE
45| __ pg 400
40 lec —T T 1360
— lcc_pPa
35 v, 320
30 / 280 T
25 7 — | 240 %
20 b 200 8
7/ ke
15 A 160
10 - 120
5 1A 80
0 — 40
26 22 18 -14 10 6 -2 2 6 10 14
P|N (dBm)
f=928MHz

5-29. PAE, Po. BRERL Py &DBR

1.8

3.6V, —40°C
< 16| — 36V, 25°C
< — 3.6V, 85°C P
w 1.4 3.1V, —40°C
> ,|—-31v 25 P ad
g 121 —- 3.1y, 85°C T
= 1.0 F
= 1.
>
5 08
g S
z 06 =
& 04 =
o
)

0.0

10 12 14 16 18 20 22 24 26 28 30

Po (dBm)
f=928MHz, VCC_PA RN RSV TODIE, Vee = VCC_PA

5-30. FEREES LUBEICHITS Vper & Po EDBR
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5.9 ARMFHE - B8

Ta=25°C. Ve pa = Ve = 3.3V, AJJ = ANT, i) = LNA_OUT, RX_FLT 1% LNA_IN (cfifé. ABLEOM S RF Eviczi
I 50Q DY —ABLVAMEERL., T/ AR B ETHRAIALMRERR, FERITE RS H IR (RRIFRE DRV RD)

19 20 4
18 — 521 (dB) [ 45 — ANT to LNA_OUT
— S11 (dB) — LNA_IN to LNA_OUT L~
17 S22 (dB) | 10 3.5 P
16 =~ — $12(dB)| 5 &
8 o //
15 - T ]o % > 3
o 14 = 5 g z
S 3EE AN 10 o g o5
N N — 2
» 12 — 15 & ic
1 . 20 ¢ % 2
10 -25 z
9 — = -30 15
8 —Ad -35
7 -40 1
700 750 800 850 900 950 1000 1050 1100 1150 1200 800 825 850 875 900 925 950 975 1000
Frequency (MHz) Frequency (MHz)
PlN =-27dBm
5-31. IMEB S X5 A—% 5-32. / 4 X%k :
17 — 12 5
16 LT 10 — Po, 867MHz
1| — Po, 902MHz
15 X ¥ 8 Po, 915MHz
14 e 6 3| — Po, 928MHz
P
—~ 13 4 4
8 12 # S -
~ vt E E
& 11 Z o 8| % -1 //
£ 10 au 2 & © 15 rd
o 9 jLé -4 //
8 Ald — Gp, 867MHz — - P, 867MHz :S -6 -19 v
7 xa —— Gp, 902MHz — - Pg, 902MHz ||| .8 7
e Gp, 915MHz Po, 915MHz [ -23 7
Z — Gp, 928MHz — - Po, 928MHz | [ |~
5 12 -27
27 24 21 18 15 12 -9 -6 -3 0 27 23 19 15 -1 -7 -3 1 5
P|N (dBm) P|N (dBm)
A1 = ANT, Hi/7 = RX_FLT
5-33. FABBTOTA VELU Py & Py DB 5-34. BEEBTO P & Py EDBAR
19 12 20 ‘
— — lcc, 867MHz —
18 SN 10 19]  Ice. 902MHz N
17 N T8 18| — Icc, 915MHz e
iz S <
16 7 \ 6 17 lcc, 928MHz N ..
e 4
& 15 2 7 AN 4 16 V/4
S 14 2 7 =
> R AN 5 < 15 A
O 13 £ 0 <) S
. \ o 14 y/
£ 12 17 2 &L © V4
© e
0] 1 7 I 4 13
# ' \uml 12 %
10 A —— Gp, 867MHz — - Pg, 867MHz [T N[ -© r
9|4+ —— Gp, 902MHz — - Pg, 902MHz ] .s 11 L
V Gp, 915MHz — - Po, 915MHz \ —
-10 10
| —— Gp, 928MHz — - Po, 928MHz 1
L .12 9
27 24 21 18 -15 12 9 -6 3 0 27 24 21 18 15 12 -9 -6 -3 0
P|N (dBm) P|N (dBm)
A1 = LNA_IN, 77 = LNA_OUT
5-35. BB TOS A ELU Py & Py EDBIR 5-36. BIREME Py EOBR

14 BEH ST T 37— N2 (S B S RO &) 2585
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13 TEXAS
INSTRUMENTS TRF2001P
www.ti.com/ja-jp JAJSUMO — DECEMBER 2025

5.9 ARV - BE (62X)

Ta=25°C. Ve _pa = Ve = 3.3V, AJJ = ANT, i) = LNA_OUT, RX_FLT 1% LNA_IN (cfifé. ABLOM S RF Eviczi
F50Q DY —ABLVAMEERL., T/ AR B ETHAIALMRERR, FERITE R SRR (RRIFREDORWRD)

17 | 12 19 12
16 = | 10 18 10
15 N e I 17 T =48
14 + 6 16 L 6
= 13 4 4 = 15 - S \ 4
s 12 2 |2 T N\ 2 E
o = o o - \ [oa)
0o " 0o = O 13 - R 0 T
§ 10 : 2 & ((D% 12 N §\ 2 &
7 -
9 ~ -4 11 g \ -4
8 Gl -6 10 <l N\ -6
7 T — Gp, Voc =34V —= Po, Vec =3.1V [ g o =+ Gp, —40°C Po, —40°C \ -8
6 P — Gp, Vcc =33V —- Po, Vcc =3.3V | 10 8 LT~ — Gp, 25°C —- Po, 25°C 10
Gp, Vcc =3.6V Po, Vcc =36V []" V — Gp, 85°C —- Po, 85°C N h
5 -12 7 -12
27 24 21 18 15 12 9 -6 -3 0 27 24 21 18 15 12 -9 -6 -3 0
P|N (dBm) P|N (dBm)
f= 867MHZ\ VCC = VCC_PA f=867MHz
5-37. FBABETOY MV BLU P, & Py LOBF 5-38. FREICEIFB5'M Y ELUPo & Py LM
17 12 19 12
16 10 18 10
15 S N A 17 PEATSRTEN:
14 N\ 6 16 ’ 6
A} F TN
= 13 4 & 15 7 N 4
T 12 i N 2 | =14 e 2 F
& 11 ' A o 8| & 13 A 0o S
.% 10 - ‘ 2 Qo % 12 -1 4 () 2 O
© 9 -4 © 11 oA -4
8 . ¥ 10 A Sk\ 6
7 7| — Gp, Vec =3.1V — = Po, Vec = 3.1V | ] 8 9 P Gp, —40°C Po, —40°C \ | -8
6 HE — Gp, Vcc =3.3V —- Po, Vcc =3.3V : 10 8 7T 7 1 — Gp, 25°C —- Po, 25°C \ 10
L/ Gp, Vcc =3.6V Po, Vcc =36V [ ]” '/' ’ — Gp, 85°C —- Po, 85°C h
5 12 7 112
27 24 21 18 15 12 -9 6 -3 0 27 24 21 -18 15 12 -9 -6 -3 0
P|N (dBm) P|N (dBm)
f=902MHz, V¢c = Ve pa f = 902MHz
5-39. BBREETODY M1V BLU Py & Py DB 5-40. BREICHITERTSM1 V0 ELU Py & Py EDBAR
17 12 19 12
16 10 18 10
5T =S == 8 17 : brs=—{8
14 : 6 16 A 6
~ 13 4 ~ 15 =L 4
om - o 7 N -
T 12 2 | 214 - T 2 €
& 11 : 1o B | & 13 2 A 0o 8
£ 10 B 2 o | £ 12 N 2 &L
© 9 4 © 1 ALt -4
8 - L6 10 - -6
7 71— Gp,Vec=3.1V —= Po, Vec =31V [ ] 8 9 I 7 Gp, —40°C Po, —40°C ] -8
6 4 e Gp, VCC =3.3V —- PQ, VCC =3.3V : 10 8 1. b Gp, 25°C —- Po, 25°C 10
Gp, VCC =3.6V PQ, VCC =3.6V || - // 1 e Gp, 85°C —- Po, 85°C -
5 12 7 112
27 24 21 18 15 12 9 -6 -3 0 27 24 21 -18 15 12 -9 -6 -3 0
P|N (dBm) F’|N (dBm)
f=915MHz, V¢ =VCC_PA f=915MHz
5-41. FBRBETOY A U BLU Py & Py EDOMGR 5-42. FBEICEIFDT5A U ELU P & Py EDBIR
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INSTRUMENTS

www.ti.com/ja-jp

5.9 ARV - BE (62X)

Ta=25°C. Ve _pa = Ve = 3.3V, AJJ = ANT, i) = LNA_OUT, RX_FLT 1% LNA_IN (cfifé. ABLOM S RF Eviczi
F50Q DY —ABLVAMEERL., T/ AR B ETHAIALMRERR, FERITE R SRR (RRIFREDORWRD)

f=928MHz, VCC = VCC_PA

5-47. FBEBEICS T 2BEERE Py LD

5-48. HFREICEITHEREHKE Py LOBAR

17 12 19 12
16 10 18 10
15 B e S a=a 8 17 e -~ -8
14 6 16 7 6
1 _ =
= 13 4 | & 15 52 R 4 R
s 12 i 2 g S 14 o 2 E
& 11 7 o 8| & 13 AT 0o S
£ 10 2 &£ | g1 has N 2 &
8 ¥ 4 © 1 A N -4
8 | A 10 D N -6
7 £ 1T — Gp, Vec=3.1V —= Po, Vec =3.1V [ 8 9 4 Gp, —40°C Po, 40°C [N -8
6 ol — Gp, Vcc = 3.3V — - Po, Vec = 3.3V ] 10 8 2T - — Gp,25°C —- PO! 25°C ,i% 10
Gp, Vcc =3.6V Po, VCC =36V ]~ 'X i — Gp, 85°C —- Po, 85°C | h
5 12 7 L1 12
27 24 21 18 15 12 9 6 -3 0 27 24 21 18 -15 -12 9 -6 3 0
P|N (dBm) P|N (dBm)
f= 928MHZ\ VCC = VCC_PA f=928MHz
5-43. EBREETODT M1V BLU Py & Py EDBR 5-44. EREICEIIDTAVELU P & Py EDBIR
21 21
— Ve =3.1V -40°C
o Vee = 3.3V 200 ___ o5
19| — vee =36V 19| — 85°C
18 = 18 AT =
17 o 17 L
g . g / // =
< 15 Y4 = 15 y
S 14 / S 14 /
- V. - AN
13 13
12 / 12 V7
11 > 1 I ———=>
10 10 =
9 9
27 24 21 18 15 12 9 6 -3 0 27 24 21 18 15 12 9 6 -3 0
P|N (dBm) P|N (dBm)
f = 867MHz. Ve = Ve pa f = 867MHz
5-45. EBEBEICE TSI BEERE Py LOBR 5-46. FREICHITZB/EEMRE Py SOBR
21 . 21
— Ve =3.1V \ -40°C
20 cc 20
— Ve = 3.3V — 25°C
19| — Vge = 3.6V = §§ L] 19| — 500 A=
18 - = 18 /S I~
17 F 17 e
z 16 z 16
E 15 VA E 15 /
8 yi 8 /
© 14 d © 14 y e
13 13
12 W 12 A
1 - 1 ——
10 10 ]
9 9
27 24 21 18 15 12 9 6 -3 0 27 24 21 18 15 12 9 6 -3 0
P|N (dBm) P|N (dBm)
f=928MHz
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6 FF4HsiEA
6.1 &

TRF2001P (%, EIZHFED sub-1GHz ISM iz AR —h 927 7V r—rar il VA YL A v frravba—7
(MCU) BLOV AT L A Fv7 (SoC) IC LA G Cakitahiz, @ikfE RF 7uuh =K £¥a2—/L (FEM)
TT KT SARIE PA ZNEL TEY, 74 VLAV A2 BLO SoC DRENEKEBX T AT LD TX B HZEHN
SH, W LNA O RX EEA M) EEE528T V7 Ny MeBGELET,

sub-1GHz @ ISM IR ANFIZERFHENTEEAE DT A YL A SoC O FEARHIRIL, 2515 (TX) O J1E 1238 %
16dBm IZHIFRSHTEY, &K 22dBm Z ¥R —hT&% SoC [Zh T L FEELRWILETT, ZNHD SoC %
10dBm Z#825 TX BHTHATHE, Z<DBEIATIT A 7)— ZAF Iy Ly (SFDR) NEALL £, 27
T A LU HI1E, FCC k= ETSI k728 THRESN CWOAHRBI E A HEIL 5720 . 2085138
DIANEN T 4 B — VR BB T ES, TRF2001P (%, 27dBm ## 2 538D RF A L@ TX )&
TRE %A 2 TABTZ8D, SoC NIV E L~V CTEIETE £, 2Tk, SoC DAT VT A L~ %K
TEXAT-D  ZLDOBEAITBIND T 4 NBR) L TR — VR 22 F7,

TRF2001P (%, 5e 2 A SNT 50Q RF A2 —7 = A 2 AL TCNDTZ0D, 7o T FETAT LA SoC ~DAL 4
=TV 2 A ARG EMBOTEELS, TARADOT VXV liHinyy 2 2 (CEN, CTR, CIB) LT, 7 /3 A 2%
TX.RX, FI2ET A A T — F7 B—RIHR TEE S ZNHDOE L 1.6V ~ 3.3V O CMOS L~ L L F ik

TRF2001P 1% 3.1V ~ 4.25V DA\ JRE L& CEIfEL | 3.3V EJR T 27.5dBm Pgar 2ME0NET, 20T
NART, B AL—ZD 4.5mm x 4.5mm, 28 £°> . WQFN-FCRLF /S — GG S ET,

6.2ETOYv IR

VCC VCC_PA VDET
— 3 ]
L

TRF2001P Front-End Module

Power
Detector

PA_IN [

Input
Matching

{g

] ANT

Output Input

ANT
Switch
.1'.1'
CEN CTR CIB LNA_IN RX_FLT

6.3 BRAESKEA

TRF2001P (2%, PA, LNA, ANT AA T DIENIZ, BiRERETZ AN Z0T — T4 T 72708 OB IIFEEE A3/ NEL D
4.5mm x 4.5mm o —VITRE SN TOET,

WD EFHIE R E 7 ANV ZZED | VAT L TT T T ~OINERT AN E PN RBE L2 D0, BTGB THIMT 7 42 D
PrEFEAENREFRMSIET, TRF2001P IXAREMNIC, ST 7412V 772 LIZ, Po = 27dBm (23T -55dBc A
D 2 WEmAhP bR EAZFZBL CTOVET, WO Y — gL, X 5-6 ITR- T IO IENICKST 57 I rrE
JEH 2 MAE L IRE B L OVEREE ORI OV USENIEFICLEEL TWET,
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6.4 TNA ADWEET— R

TRF2001P (21X, 218 (TX). %15 (RX), /XU —F D T—FD 3 SOEREET—FRHVET, T A AOEEET—R
X, B2 ar 5.7 IRTIOIC, TUALVEIEE L CEN, CTR, CIB Zfi L TR ESNET, TX T—F Tk, ANT =
Ay F % PA /SR T 528 T PA SANA R —T /W0 ET, RX E—RTlE, ANT 2AvF L RX_FLT £
(S E T, RX_FLT B> & LNA_IN B2 LD RIZA T var D RX 7 4V 2 %5 L CHIAME B2 25320,
RX_FLT &'>% LNA_IN EAZEREL T, 52157320 LNA ZH ML £,
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T77V5—23  ERE

L)LT@77°)/7—‘/5‘/ B a AlHLERIT. TI OREMEERIZE EN5b O TIEARL THIZ DO IERMEMS
EPELRFAEWTZLER A, % O BB T8 DS PEC OV TR, BEROFETHIEIL Tz

71< LIZRES, T2, BEMRITE F ORRGH LA MAEL 7T AT 2L T, VAT LOBREL MR T D0 E
BHVET,

74177V =23 ER

TRF2001P |Z—f¥IZU AL A SoC LEH 2 FHEiLD FEM T, SoC DR AT+ 7 He 1% 4 ClEEiPHAYLEL . Y

V7 RV ey beELET, TRF2001P O£ M i%1%, 860MHz ~ 928MHz @ ISM 8k T+, TX B

X O RX OPEREIZZ 0 JA I E#u i A K& B2 - #iPH £ CTHERFES LD T8, 820MHz ~ 1054MHz D 115K J8 15 Hst pF
DBEVAT LY R—ITEET,

72RFXNOETF TV —2 3y

721 L2 TOXT>8E L TD TRF2001P

7-1 12, TRF2001P #U A YL A v A2 %7/21% SoC LAt Loy =/ RT 2L Tl AR FEM AT

FVr—ar R LET,

N Vper To ADC Of

R
VTN Tonr ] t AV :
_L”‘F _LO-WF_EOOPF vce ’J_‘VCC_PA J_‘ 1= wireless SoC

" TRF2001P Front-End Module $
|
Power
Detector A
PA Input From I: Input Output
Wireless SoC Matching Matching L —
% Antenna
LNA Output To Output Tt ~
Wireless SoC Matching Matching
ANT
Switch

Wireless SoC
Digital Controls

K 7-1. TRF2001P 274 YL X SoC L#MAEHLHETLV VS THRF ¥ ELTHER

7.21.1 BEEH

TRF2001P ZfEHLC, VA ¥L A SoC il 3% Sub-1GHz v A7 ATl #iHE TX HENEIERELET, #
7-1 ORLEH/NTA—4213, 50Q DO~ F LT AT LHTY,

RT1.BREHNTA—%

BREPSTA—H B
TXP 2 27dBm
f < 1000MHz SAT__
RX /Mg BT A = 14dB
TXP 2 26dBm
f = 1054MHz ST
RX/IMEZT A 212dB
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7.2.1.2 M7 RRETFIE

TRF2001P (Zi3 50Q O~y TF o7 FFHNESNTEY, X 7-1 1R T IO, &G BARZ R 572012, S~
F 7RI EDYEE A,

721377V —a VB
7-2 LIX 7-3 1%, ¥ 7-1 12779 TRF2001P ORERRIZOWT, FLFN TX & RX OMREZ RLI=-H DT,

27 T 30 18 T 12
— —t 3=
25 | > "g:! == 26 16 =ik :JrB
= = bl ] i
23 —Z \\ 22 14 ElZD .
— 7 N L
—~ 21 18 — -F 47
@ A x _|&@ 12 L N\ o _
) PR N |2 PYL = £
= 19 S N 14 E |3 P A B &
] 4 NN = |0 10 Nk —-4 =
< 17 1 AN 10 ol g - r o
T 4 N\ o |'s Z r o
© 15 e £ NN P o 8T T A
3 \\&
— Z
Iy ZAC —— Gp, 820MHz — - Pg, 820MHz N PY 6 1= — Gp, 820MHz — - Pg, 820MHz [ -12
7 — Gp, 916MHz — - Po, 915MHz —— Gp, 915MHz — - Pg, 915MHz [T
11 —— Gp, 1000MHz — - P, 1000MHz -2 4 —— Gp, 1000MHz — = Po, 1000MHz [—-16
— Gp, 1064MHz — - Pg, 1054MHz —— Gp, 1054MHz — = Pg, 1054MHz |
9 -6 2 -20
-22 -18 -14 -10 -6 -2 2 6 10 14 =27  -24 -21 -18 -15 12 -9 -6 -3 0
PN (dBm) Pin (dBm)
VCC_PA = VCC =3.3V, ATy = PA_lN\ Hjjj = ANT, TA = VCC_PA = VCC =3.3V, AT = ANT, Hjjj = LNA_OUT\ TA
25°C =25°C
R 7-2. E{F1HRE R 7-3. Z{E14RE
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7.3 BIRICET 5 #RHIF

TRF2001P %, Hi—® 3.1V ~ 4.25V EREB/E TIMELE T, T A ALK ES 2T Ay 7V rars o4icko
TEREFZHELUET, B ORIRE RN T 7 r—ar BRI Enar 5o 28N L TLIEE W, oo
T U WS A L CREI T 0y TV 7 B AT D541, A CRAEES O T U Y E TSRO
IIZELE L ET, VAT AN TEELL W E B 2% T2 0 ERH L1, EIREBESNZ T =T A B — X%
LET, LELLAWVEREEO TR, BLOZEI%E ERIDEHRECTEA L E =XV ADT 274 B — X% 3IRLET,

741470k
741 L4790 FDH1 K512

7-4 1X, TRF2001P OEARL AT I OBITT, fe LALOESE (31 58) L2 FHDOZTURE (5 2 ) OH0R

SNTCWET, AT LATEREEHAL T AEBAL T IZVT AT — AT VT 45 MR LET,

o RF G 5%, SV Rl— Vg & (GCPW) /¥ — LU TR £,

o Ik EBUHEBEONTEEDT TR T —2 R, ETIZED ATy F I T0HIEE, PCB @ 2 HHOEIZE
W72 7 Z RBRHY ., T/SAADFHTIZ I N T ORI NZ EE MR L E T,

o Iy IRT VENAINT AL RF G 5T A OIEIZERRLIZNTEE N,

* RF /21X DC E 5T ANT/ARD LN RT—T L —2 D EIZEHR LN TLIEEN,

o TARAADELIZEIRT hy 7V 7 a7 oS aidE L TLIEEW,

o H[RERG AT, INUT N NOZEE A E L ET,

HARL AT T REREFTOFEMIZOWTIL, [TRF2001P FEli# o= — ' — D1 Rl Z L TLTEEW, TRF2001P 71l
FHAAE LT, TRF2001P Z3Eli Cx £,
7411 B(CBAT 5 EEHIE

TRF2001P 1%, VR E L2 WQFN-FCRLF Sy — THEGENE T, T A AD FOH—~ /L Sy R % Hk
LORWENET TR T — N E R LT, BN EGRET IO, —<L ET &R ioT PCB ik EE DOV —<1
Rl FL—rEBNEOTTUR 7 — A8 LET,

742 L1790 RBI
Place supply decoupling Place ferrite bead in series with the
capacitors as close to the supply source and prior to the decoupling
supply pins as possible capacitors on the supply trace

2D View 3D View

=N QU N Pin 1
E .
Follow the device PCB footprint Top metal layer is signal
guideline and leave the metal opening layer 1 and poured
under the device on the top layer copper is ground layer 2

74 L4720 M
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STINARBLUVRFa A MOYR—-F
81 RFa AV bDYR—F
8.1.1 BEEH

BEEEEHI DWW TIE, L2 ML TLEEN,
o TFXYWRALAYNLVANY [TRF2001P FEMHH A= — " — 1R

82 RF¥aAY bOEFMBEMEZITMBAE

RF¥ 2 A MO EHINT DOV TOBEZ 52T EADIZIE, www.tij.co.jp DT /A ZBYTL 7 4 V2 % BIW TS, (@] 27
Vo7 U TR HE, BRINIZT R TORERICE T2 AT AN B ITRAZENTEET, ZEHEOFEMIC
DWTE, WETENTZRF 2 A MIE EN T \Z)E&DTE@%E:“%OE‘@/‘O

83HR—F-VY—=2X

FEYF A AL A AY E2E™ R —F T+ —F AT, TP =T BRBRERF DRI LR T A Mk AR
—IBHGED D EES DI EN TEDLAT T, MAZEDRIZEZHRR LD, MEH OEME L0 22L T, Rt THE
I e RGN TEET,

V73N TNBar 703, K5 mE IV BUROEE RSN H DT, ZNOIE T R A AV VLAY DO
BERRERR TALO T BT LE TV R A RN ALY D BfEE KL O TRBHOER Ay THF TR AR
WA O SMHE BRI TLIZEN,

8.4 WiE
TV R ARV VALY E2E™ is a trademark of Texas Instruments.
T RTOPEEIL, %m%zﬂmﬁﬁﬁ% IHBLET,

8.5 HEXNMEBICKHT 2 EEEHE

ZDIC 1. ESD Ik o THHBETATREMEARHV ET, TH PR AL AV L AVITLIC BB I HE IOE YR E 2O
A FHEEUET, ELVEROB B L ORE IR NS . T AL AR 2B 2 AH =T,

A\ ESD (CLBHHRAIT, DT DRIEREIL F DT A ADSE R ECHIGI DI T, FEE7 IC DS, $TA—F Db P
BT BT TARS TSN OANS TR D BT, BB RALT< Ao TOET,

8.6 AR
THA A AR LAY R CORFEEIZIT. HERKEO —ERBLOEBIGLHEIN TCWET,
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9 NFTIREE
BRFE S RKEORFIILGTERL COET, ZOUGTEIEIZFERICHEC T ET,
B+ & TE
December 2025 * [NZANPEAS

10 A h=Hhv, Ryo—2, BLXUEXER

LIBE DR = ZE A= Aoy —2  BROWESUC @A E#sn TOET, ZOHRIT FEDOT /A
AMERTEDEH DT —4TH, 207 =23, PHELR ZORF 2 A M WE R TICETINLHENHVET, A
T =2 = DT ITURRAEME ST S A, AR O Z Z ETES 0,
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i3 TEXAS PACKAGE OPTION ADDENDUM
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www.ti.com 26-Feb-2026

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 ©)
@ ©)
TRF2001PVBAR Active Production WQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR - T201PA21
(VBA) | 28

@ 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 TI'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 TI 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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PACKAGE OUTLINE
VBAOO28A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

3;2——

PIN 1 INDEX AREA

4.6
4.4

0.01 .
0.00
(0.13)
DETAIL A
TYPICAL
07
0.6
— - — = iR % i - SEATING PLANE
23—
| |
0.827£0.05 ———f=——=] \
‘ PKG w
EXPOSED 8 | ¢ | 14 SEE DETAIL A
THERMAL PAD w !
SIOUTOoy, =
T - (D
(0.18) TYP
- ' 3.1+0.1 _— j -
PKG —J — 7 -
S EIJ A R B L S P
= | - i
b \ [
24X g ~ ‘ E‘i 1
_ — |
" hoopono P
| 28x 03
PIN 11D 28 ‘ 22 0.2
(45°X 0.3) . & @LT_M
—= 1.446%0.1 |=— sy 06 0.05¥
0.4

4229740/A 06/2021

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.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
VBAOO28A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

(0.827) —=——

2X (0.473) PKG
¢

28 22 SEE SOLDER MASK
f DETAIL
28X (0.7) ﬁ
il w -
T 7
1

T ) |
24X (0.5) ‘
|

e )

| 29 ! PKG

|
|
|
|
F3 oo —— SER A
|
|
|

N

)

f -+

/7@
(R0.05) TYP

VIA
8

e (1.446) —=|

)

14

(4.2)
LAND PATTERN EXAMPLE

EXPOSED METAL SHOWN
SCALE: 20X

0.07 MIN
0.07 MAX
ALL AROUND r ALLAROIND r
/ \ METAL UNDER
METAL EDGE | / SOLDER MASK
|

|

! |

|

EXPOSED METAL N\__SOLDER MASK EXPOSED/ T SOLDER MASK
OPENING METAL ' ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4229740/A 06/2021

NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature
number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown
on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
VBAOO28A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 20X

EXPOSED PAD 29
35% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

4229740/A 06/2021

NOTES: (continued)

6. 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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