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TRF2001 860MHz ~ 930MHz ISM /15 < JLF 7 A b )L & K U Wi-SUN RF FEM

15K

*+ 860MHz ~ 930MHz RF 7 hx N £V a2—/L
o E[E (TX):
— fafnt s (Psat):28dBm (3.3 V)
- PAZ1:23.1dB
— PAE:27dBm T 39%
— HD2/HD3:-56dBc / -67dBc
» =15 (RX) LNA:
- A :15.9dB
— JAXFE8 (NF):1.3dB
— IP1dB: —6.6dBm
e ANT /5 RX_FLT ~Offi AfH2:1.7dB
+ 50Q RF — &M
s dB LINORRIBEMED ST — T 47 7 2% N
o HEJRELE:3.1V ~ 4.25V
o 33V EFOAFERE:
— 386mA (TX Pg = 27dBm)
— 60.7mA (TX, RF 72L)
— 10.3mA (RX D)
o AY—7 F—RDRHE L : 0.05pA
o Eh{EREE PR A -
-40°C ~ 85°C

277V —=3>

e 860MHz ~ 930MHz DU AL A AT A
« |EEE 802.15.4 > A7 A
e Aw—h ZUyRBIPAw—F A—%—:
- BERA—H—
- KEA—H—
A A—H
- BAEA—H—
o RAv—hTF—HartrrL—Zlal sk
o ITHIAX— AT TANTIF X DUAYL ARG

Wireless MCU or Transceiver

o TUAYLADE)NT AT F—R A—ay VAT L
o TAYLVADT 4—)VR MU AIvZ BN
e UAVYLADEV BEAT— 3

3 EiMA

TRF2001 1. Sub-1GHz FEZ . Bl [EF (ISM) sk
DIREEEHTIAYL R TV —a il Uiz @ ERE
RF 7a b= R £Y2—/1 (FEM) T, 860MHz ~
930MHz @ J& 3 #5 i CEEL £9°, TRF2001 1240
7D BOM ZH/NMRICHIZ, Ly VI AT U H RT—
77 (PA) K /AR 77 (LNA), EZAET T AA
oF TUTF B—rOm—3RA T L% dB BT CRTE
BED RF XU — T 4702728 OEER | B AL—AD
4.5mm x 4.5mm QFN-28 /v — ICHE#H L T\ DTz
b, TANMIROEN R AEFEBETEET,

TRF2001 1X, Wi PA Ik K @B e 3528
T, WMCU R TV —ROBENHEBZTI T NPz
"R L, UL LA AT LD ERFHA IR TX5L
BT AR A R LNA (2L CL s — D& E A1) |
SHFET, WD — TA4T XL, VAT A I T
—arRe, T T IR SN E I OBEHICEA TE
9, ZOTARART, BRIy TF U rENTZ 50Q RF
A B —T 2 A R L TR, DT SEFRF O IR
P\ ELET,

TRF2001 1% 3.1V ~ 4.25V OJA\WVEJRE - HaH CHE)
EL. 1.6V ~ 3.3V ® CMOS a7 Lyl b H koD
H5T VXNV E 2 TONET,

SRiFH
e E S Rypr—y (1) Rolr—Y P4 RC)
VBA (WQFN-FCRLF, 28) |4.5mm x 4.5mm x
TRF2001 NiPdAu 1t _EiF 0.7mm

(1) FEANCOWTIE, BZvar 10 2B BLTLESN,
(2) =Y PARX (RS x I x @) ITAHET, Erb@Ens
R

Optional
TX Filter

Digital
PLL

Modem

RF RF
RAM || ROM

Balun &/Or
Matching Network

TRF2001 Front-End Module

Power
Detector

J

............

TRF2001 D7 A4 ¥ LV R XA (WMCU) £/ bS5 —nNEERLERKRTIER

2 ZOVY—ADTED S FHITHFET Y, TR ELE TR 260 T, ALY —/L (BREIER) 2L CWODZEBY, TI TIERIRRO EMEMEB L 0% Y
PEIZOFEL U —UIRGEV e L EE A, ERROBRFHeE ORI, ti.com TUTEMOIGENEZ S B RIESNET I BNV ZLET,
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B B e 1 TT V=3 LEEE e, 20
A AR IS OB ..ot 3 T A DT T oo, 20
L3 2RO 4 7.2 REFERIRT TV =28 oo, 20
I 5 583 Ny - S 4 7.3 BRI DHESEEEIA ..o 23
B2 ESD ZEMS oot 4 TA L AT T e, 23
5.3 HEI B E S oo 4 8T NARBIVORF2AVIDTR =i 24
5.4 BT A IE M e 4 8.1 =R =T BRI T DT H e 24
L o N L O 5 8.2 R a A MO FEHBMNE ST IS T i 24
5.8 ZAI B oo 7 8.3 HAR =R U = Z i 24
5.7 TV BRI Y e, 7 B4 B ..ot 24
5.8 FRFHIEEME - 2515 e 8 8.5 FHERMEBIC T DEE T o, 24
5.9 RFAVEFME - B218 e 13 8.8 JHREEE .o 24
6 BEHITBT oo 18 QIETIBIE....oooeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e, 25
B BB e 18 10 A=A, Ror—Y  BEOHESUER. ..o 25
8.2 BEBRE T 0 X ..o 18
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|
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oo |16 | 16 T | enD
| |
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P4 X
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K 4-1. VBA /Sy —, 28 B> WQFN-FCRLF (LtHEE)

R 41. EDEE

i A7) B
AR &5
ANT 17 1o |7vFF H—k,
CEN 1 Fo S AF—T N FUNEIHRD Y,
CiB 7 NER AT A T2V 7,
CTR D REBLUE AR T VAR Y7,

4,6,9, 11,14,
NO o  [REITVK

24,27

LNA_IN 10 | LNA A, ZAET7 4V E AR A 1% RX_FLT (2T LT,
PA_IN 2 | PA AJ1,
RX_FLT 12 o ANT BV BE B & ZELET, il# 1%, RX_FLT & LNA_IN X ORIC RX 74V 2545k L £,
TR 5 110 |45 1 %15,
TX_FLT 3 o TREUHBIESEEELET, @H . TX_FLT & PA_IN ORIC TX 742 &8 L ET,
vCC 28 P LNA BLOT V2 LAIHE Y 7 EIREL,
VCC_PA 25, 26 P PA 5 BT,
VDET 13 o] RU— FUTIEDETLEH,
;f;vw /3 e _ ;—vw PNYRT I TUR DT 7L REUTHRREL £ BAR EOET TR T — B L &
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5 (1%
5.1 R RAEE
H AR COBERERRIEN (Froitdounigy) O
/M RAE BAfY
Vee_pa PA B RF 72L 45 Y
Vee VCC b OEIEET RF 7L 45 Y,
ANT, RX £—F 10
A RE LeUL ']ER BLOPA_IN, TX T— 16 4Bm
LNA_IN 10
FUHNANER Yy B -0.5 4.25 \%
VSWR ANT 7EJE ETER I 10:1 -
Ty I KA -40 125 °C
Tstg PRTFIR -55 150 °C

M

Uikt Bie RTEAR | OFEFASDEWMEIL, 7S A ZADIKFGEIZAR B DI L7222 ATREMER DV 3, [ Fie RKIEMR 113, ZhHDFMEIIRBWT, E72
ETHERE BN RS IR SN ABEA R DDV R D5 T ARG IELEMET 22 LA BT 20D TIEHVE A, THisd R ER |
DHFFAN T > Th THEEEN RS ORPAS CEEA 358, 7 AP TERITERE LRV RTREMEDRHY | 7 /S A ADFHIME, BERE. PERBIC R
wRIEL, T AL AD T aHED D FTREMESHY ET,

5.2 ESD TE4&
1 BANT
AEEF L (HBM), ANSI/ESDA/JEDEC JS-001 (2 HE#L, F~Thpts (1) +2000
V(Esp) HERCE - \Y
F A AEEETET /L (CDM), JEDEC 14 JS-002 (CHEL, F~ Ty @ +1000

M
@)

JEDEC R¥ = A JEP155 (213, 500V HBM Thiv I HERYZ ESD & B m e A Z K0 R 27 UE R ATRE Th D Llfish TV ET,
JEDEC R¥ =4k JEP157 (Z1%, 250V CDM ThHAUTIEHER)/: ESD HH T n R I LR fIEN TR THH LI N TOET,

5.3 #EREESRMY
H RO COBER SN (FFZFLR 072 RD)
Be/ME AFRE RAME|  BfL
Vee pa PA EJH 3.1 3.3 4.25 \%
Vee VCC Br OEIRE 3.1 3.3 4.25 v
Ta B R PHIR L -40 25 85 °C
5.4 #ICBT B 1EHR
TRF2001
A H () VBA (WQFN-FCRLF) BAA
28 B
Resa B B0 5 J8 P~ DB P 34.0 °CIW
Reuc(top) PRSI — (i) ~DOBEHT 15.5 °CIW
Res FEOE S FER A~ DB 9.6 °C/W
Yot PEAEND L ~ORE T A4 0.1 °CIW
WYig BEA TN DI A~ DR T A— 4 9.5 °CIW
Reuc(bot) PR Dr — A (1) ~DEHEHT 55 °CIW

(1)

PRI LR OBGHLEEHE DM O WTE, [HERIB I ONIC Sy — P OBGHIIEYE] T 7V r—say LIR—MS L TTZEN,

4
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5.5 EXMNEFYE
Ta =25°C. Vgc_pa = 3.3V, Vge = 3.3V, = 915MHz, RX_FLT % LNA_IN £ (2f#%, TX_FLT % PA_IN B84, TR 5

ANT B> ~® RF #51HER, ANT 205 TR B ~® RF ZEHER. ANBIOH ) RF e 2221 50Q OV — R IOV TR,
S A CHIEL . T3 ADE L ETHUIAS R (FRIZFER D72 RY)

R \ F AN BoME mUEE RoclE| W
RF %{5
JR M i 860 930| MHz
f = 867MHz 237
Gp EEMEBT A PN = —25dBm f = 902MHz 23.4 dB
f = 915MHz~928MHz 23.1
f = 867MHz 27.8
Pexr  |tnmttine f = 902MHz~928MHz 28.0 d4Bm
VSR |- seTMmz~sz28MHz 286
f = 867MHz~928MHz 26.5
f = 867MHz 26.4
OP1dB |HiJ 1dB DEHMEHR AL+ Voo pa = 3.6V. f = 902MHz 26.8 dBm
Vee =3.6V f=915MHz 27.6
f = 928MHz 26.9
f = 867MHz 41.0%
PAE  |@hftimgyes Po = 27dBm f = 902MHz 39.5%
f = 915MHz, 928MHz 39.0%
f = 867MHz. 2 WA -57.0
HDx | iliEs o= 2rbm 3 Ve o4 dBc
f = 928MHz. 2 WA -56.0
Po =27dBm 3 RS -68.0
TR TOANYH— B2 P\ = -27dBm, f = 867MHz ~ 928MHz 11 dB
VSWR = 1:1 16
f = 867MHz VSWR = 2:1 16
] VSWR = 4:1 7
TR DR ANE dBm
VSWR = 1:1 16
f = 928MHz VSWR = 2:1 11
VSWR = 4:1 6.5
CW, 50Q & 1i~D P, VSWR = 10:1, kisH
A g o Po KEEHY 27 dBm
RT— F4T 05
ST T Y leJMﬁ;é\%?ém%ﬁ\ f = 860MHz ~ 5 Pexr|  dBm
Voer  |/NV— TAT 7 ZOTEEHH 0 1.8 \
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5.5 EXEE (FX)

Ta =25°C. Vcc pa = 3.3V, Vgc = 3.3V, f= 915MHz, RX_FLT % LNA_IN EAZHG#S TX_FLT % PA_IN E2AZfE#E . TR 7225
ANT B>~ RF ZEF{EER, ANT 205 TR B2~ RF 2EEEk, AL UM 1 RF B AZENE R 50Q DY — RIS LUV,
FHEFEM CRIEL . 73 A AL FETHIAARER (FRIZFER D72 RY)

STA—F \ AN BME OB RoKfE| WA
RF Zf&
JE I B 860 930 MHz
ZfRMEHTA PN =-27dBm, f = 867MHz ~ 928MHz 15.9 dB
f=867MHz 3.1
f=915MHz 3.3
N PEES dB
LNA_IN 7°5 TR ~, 13
f=867MHz ~ 928MHz '
ANT %25 RX_FLT ~Offi AL [Py =-27dBm 1.7 dB
f=867MHz -5.4
1IP3 AT B WIEREHRA T PN =-27dBm dBm
f = 902MHz~928MHz -6.3
., f=867MHz, 902MHz -7.1
IP1dB | A7) 1dB DJEMER Ak dBm
f=915MHz, 928MHz -6.6
f=867MHz 18.5
f=902MHz 15.5
ANT TOASYEZ—2 1R Py =-27dBm dB
f=915MHz 14
f=928MHz 12.5
f=867MHz~915MHz 15.5
TR TOH YL —r nR PN =-27dBm dB
f=928MHz 14.5
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5.5 EXEE (FX)

Ta =25°C. Vcc pa = 3.3V, Vgc = 3.3V, f= 915MHz, RX_FLT % LNA_IN EAZHG#S TX_FLT % PA_IN E2AZfE#E . TR 7225
ANT B ~0 RF EF{EER, ANT 225 TR B> ~0D RF {14k, A1B I RF EACZENE R 50Q Y — I LT,
SR THIEL ., T3 ADE £ THEUA LR (FHISFTR DR RY)

STA—F \ AN BME OB RoKfE| WA
DC th#k
Po =27dBm 351
TX £—F Po = 24dBm 260
lcc pa | VCC_PA Ol # i RE 7L 507 mA
RX E—K, Pjy = -27dBm 0.3
Po = 27dBm 35
TX E—FK Po = 24dBm 22
Icc VCC EIR B RF 720 7 mA
RX £—F, Pjy = -27dBm 10
T — 7 RO B R RF 721 0.05 1 uA
TN s DR
Vi EBEAL v LR GND % sLer7-4 |High Gt 1) 1.6 33 345V
ViL (EBEAL v LR " Low (3#FH 0) 0 0.5 v
I "> High ® A /)& EVER = 3.3V 1 HA
I > Low DA S & L BT = 0V 1 HA

(1) ANT EUACHB 7 ZTBDEE A, 0RO E AR SV I, (4 5-4 2B ILTEEN,
(2) VCC_PA BXUVCC B IifiALAT EIRDEE,

56 914 I UEM
| B AW RAR| Wi
RF {8
t Z—F I ANT TO RF )17 CTR oY D 50% 03O R AMED 90% (25 14 us
N | pETORE '
t 2= A7 ANT TO RF 2 CTR P d 50% M HIcAEAED 10% (25 0.1 us
OF | TaFCors '
RF 3%{3
t S — A TR TO RF &2 CTR =y 50% MO ALED 90% (24 08 us
N |BEToRR '
t Z— A7 TR TO RF )17 CTR o 50% O AED 10% (Z3ET 0.1 us
OF  |aETom '
57704 E-REEOS Y Y
F IR
B
CEN ciB CTR
1 0 0 EISSIIN
1 1 0 RX E—F:RX /S22 =7 (RF %Z15), TX PA (387 =47
1 0 1 TR
1 1 1 TX E—R:TX 82D R —T )L (RF i%(3)
0 X1 X RO =By B—R T SARI AT =T R HE
0 0 0 R = HMRFES D EIRE IR E
(1) vreYoridERIShET
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5.8 fARMVIHE - X8

Ta=25°C. Vec pa = Vo = 3.3V, A =TR, tH7) = ANT, RX_FLT 1% LNA_IN (Z45#%, TX_FLT 1Z PA_IN (ZfE#E . AJJd L0t
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

72UV RD)
28 30 30
o =" " =
26 — 26 E 295
S
24 = > 2N 22 c 29
H nh == o (n o ),
5 22 i N 18 '1285 T T PRI T d =
i — F; . FE=l=d.
2 20 iz \ 14 E z R
1) - # <l o 28 e
. 1 = L
£ 18 vt AN 0 e g ————
o . AN 5 27.5
16 N e}
Vi el
14 4 —— Gp, 867MHz — - Pg, 867MHz 2 £ 27| — 3.3V, 867MHz — - 3.6V, 867MHz
. — Gp, 902MHz — - Po, 902MHz 5 — 3.3V, 902MHz — - 3.6V, 902MHz
124 Gp, 915MHz Po, 915MHz 2 & 265 3.3V, 915MHz 3.6V, 915MHz
—— Gp, 928MHz — - Po, 928MHz — 3.3V, 928MHz — - 3.6V, 928MHz
10 -6 26
26 -22 18 -14 10 -6 -2 2 6 10 14 -40 -15 10 35 60 85
Py (dBm) Ambient Te mperature, Ta (°C)
Vee Pa RN RSN TODIE, Vg = Vee pa
5. FRBBTOS AV BELU Py & Py LDBR 5-2. BRRBTD Psar EBEEEDMIE
45 450 -45
—— PAE, 867MHz = 50
40 [ — PAE, 902MHz Z== - 400
PAE, 915MHz ) P2 55
35| — PAE, 928MHz p7 AAR32E 350 2 0
30 —_— |CC_PA: 867MHz '/ | 300 Z B
— = lcc_pa, 902MHz / z S -65
< lcc_pa, 915MHz 4 b
E 25 ioc pa, 928MHz / 20 E g 0
w - " g iy
< 20 200 o a .75
a / 3 Q
4 -— c -
15 4 150 s &
Al 5 -85
.y ik ©
10 / 100 T
7 -90 HD2 HD5 HD8
5 AT e 50 95 HD3 HD6 HD9
e HD4 HD7 HD10
0 0 -100
26 22 -18 14 10 -6 -2 2 6 10 14 867MHz 902MHz 915MHz 928MHz
Py (dBm) Frequency
Po = 27dBm
5-3. HRAEPTO PAE BLUVEBRERE Py LOBR 5-4. EABBTORBRES
26 30 1.6
— S21(dB) S22 (dB) 1.5 | — 867MHz
25 — 511 (dB) — s12 (aB) |20 S 14— 902MHz 7
24 10 <13 915MHz LA
23 \\ 0 - >‘U:J 1.2 | — 928MHz 2 A
> % S 1.1 /’ 7
2 0S 2 7/
@ 8 £ 09 A
z 2 20 & g o9 »
& 20 30 & 5 07
) e () ° . L=
19 40 & & 06
) 8 0.5 = =
18 -50 D 04 T
==
17 — -60 3 g.g
— .
16 = -70 01
15 -80 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) Po (dBm)
PlN =-27dBm
5-5. IMGB S /X5 A—% 5-6. BERBMTD Vper & Po EDBIFR

8 BHEHZBTT 57— o2 (DB R BRI &) 255
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5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Vec pa = Vo = 3.3V, A =TR, tH7) = ANT, RX_FLT 1% LNA_IN (Z4E#%, TX_FLT 1% PA_IN IZf#E . AJd kOt
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

TR RD)
30 I 30 30 30
2 T2 28 ] %6
F T ’
26 =2 22 26 @ P 22
_ 24 = Py 18 _. 24 T - = 18
g 4 N = 8 ~IS— TN =
o 22 + 14 £ - 22 e 2 ~L N 14 E
o i A\ Z o - ™ N z
£ 2 N 10 o £2 - N\ 10 o
O g s — Gp, Veepa =31V [ [ N 6 O 8 . Gp, -40°C 6
— Gp, Vee_pa = 3.3V 24 hd — Gp, 25°C W\
16 Ja Gp, Ve pa = 3.6V \Vll P 16 i — Gp, 85°C N>
\g —= Po, VCC_PA =3.1V . fe Po, —40°C N
14 — = Po, Vcc _pa =3.3V N -2 14 = — = Po, 25°C A\ -2
Po, Vce pa = 3.6V — = Po, 85°C
12 -6 12 6
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

f=867MHz, VCC_PA RN RSN TODIE, Vee = VCC_PA

5.7. SBEREERETODY AV ELU Py & Py EDBEBR

[ 5-8. FREILEIFBSM 2 ELU Py & Py LD

45 450
— PAE, VCC_PA =3.1V B
40| — PAE, Vco pa = 3.3V 400
PAE, VCC_PA =3.6V .4
35 —- Icc_pa, Vec_pa = 3.1V 390
— = lcc_pa, Vec_pa = 3.3V J) A L-
30 lcc_pa, Vec_pa = 3.6V /|- 300 z
g 2 /K 250 E
w Vi g
< 20 /,‘ : 200 _8‘
15 150
3
10 AT 100
sl = 50
0 bt 0
26 -22 -18 -14 -10 -6 -2 2 6 10 14
P|N (dBm)

f=867MHz, Vee = VCCﬁPA

5-9. FBFEBEICBIT 3 PAE BLUBREFHR & Py LOBR

45 450
PAE, -40°C
40 | — PAE, 25°C 400
— PAE, 85°C =
35 lcc_pa, ~40°C %50
— - lcc_pa, 25°C YAV i
30| - oo . 85°C AT 300 -
g 25 78 250 E
w V' g
E 20 Yol 200 8‘
15 VA74i 150
10 ~ L/ 100
I e —— 04
5 A 50
0 — 0
26 22 18 14 10 -6 -2 2 6 10 14
P|N (dBm)
f=867MHz

5-10. FREICH1T S PAE L EREFRE Py EOBR

50 440
— PAE

45— p, - 400
< 40 lec_pa =1 360
3 — lcc o
o 35 S S 320
© /’/ —
E 30 / 280 <§
S 2 S 240 z
° Pl g
o 20 7 200 ©
& 15 zamy/4 160
w
< 10 // 7 120

5 1 - 80

0 == 40

26 22 18 14 -10 -6 -2 2 6 10 14

P|N (dBm)
f=867MHz

5-11. PAE. Po. EREfHE Py EOBR

1.6
15 3.6V, -40°C
S 14— 36V,25C /]
T 13— 3.6V, 85°C 74 4
a8 1.2 3.1V, -40°C 2
>_ 14| —=3.1Vv,25°C
g —- 3.1V, 85°C
S o >
Z Z
5 07 Z
2 06 =
8 05 =
5 0.4 ==
Z 03
o 02}
0.1
0

10 12 14 16 18 20 22 24 26 28 30
Po (dBm)

f=867MHz, VCCﬁPA B REITWDAE, Vee = VCCfPA

5-12. REREES L UBEICSEITS Vper & Po DR
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5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Vec pa = Vo = 3.3V, A =TR, tH7) = ANT, RX_FLT 1% LNA_IN (Z4E#%, TX_FLT 1% PA_IN IZf#E . AJd kOt
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

TR RD)
30 30 30 30
28 i T o6 28 =TT 1 0g
26 : 22 26 e 22
= | 4
& 24 T NG L g 24 - o N N
S i’ N 14 E < 2 g NG I
o ; N 2 o o N =
§ i Gp, Vi 3.1V \\ N 'f § ; : Gp, —40°C A N D?
s — Gp, Vec_pa = 3. . p, —40°
18 L — Gp, VCC:PA =3.3V 6 8 Le 12 — Gp, 25°C W, 6
16 7 Gp, Vo, pa = 3.6V VI % 16 L2 — Gp, 85°C A\l P
. — - Po, Vec pa = 3.1V A\ o Po, —40°C \
14 2 — - Po, Vec_pa = 3.3V N -2 14 £ — - Po, 25°C Y -2
Po, Vce pa = 3.6V — = Po, 85°C
12 -6 12 -6
-26 -22 -18 -14 -10 -6 -2 2 6 10 14 -26 -22 -18 -14 -10 -6 -2 2 6 10 14
Pin (dBm) Py (dBm)
f= 902MHz, Vo pa IZBIITRENTVAIEL Ve = Voc pa f = 902MHz

513. RBREETODY M1V BLU Py & Py EDBER

5-14. BBEICHF 354 VB LUP, & Py LMK

45 450
— PAE, Vcc_pa = 3.1V -
40 | — PAE, Ve pa = 3.3V - S 400
PAE, Vcc_pa = 3.6V T SLE
35| —- Icc_pa. Voo pa = 3.1V / - 350
— = lcc_ra, Vec_pa = 3.3V WA
%0 Icc_pas Vec_pa = 3.6V /- 300 -
S A <
s 25 7 250 E
£ /7 5
g 20 200 &
; o
73
15 A 7 150
10 L 100
- R R
5 50
|| ol
0 — 0
26 -22 -18 -14 -10 -6 -2 2 6 10 14
P|N (dBm)

f=902MHz, Vee = VCCﬁPA

5-15. FBRBEICH TS PAE BLUBFEBHRE Py LDBARKR

45 450
PAE, -40°C —]
40 | — PAE, 25°C 4 400
— PAE, 85°C 7
35 Icc_pa, —40°C 27 350
— = lcc_pa, 25°C 4 1
30 — - I pa, 85°C \ VAV A 300 z
& 25 Y/ Via 250 E
< 20 472 200 ]
a /. 8
15 yonn 150
10 4 Q" ’ 100
D O 241
5 i 50
0 = 0
26 22 -18 -14 10 -6 -2 2 6 10 14
P|N (dBm)
f = 902MHz

5-16. FREICH1T S PAE 5L PEREFR L Py LOBR

50 440
— PAE

45— p, 400
< 40 lcc_pa = 360
E, — lcc 7 7

Pt

g3 Vi 320
2 30 / 280 <
@ a—— E
T 25 /:7 240 <
(o] |
& 20 F 200 8
& 15 - 160
< T/
£ 10 A 120

5 80

0 —1 40

26 22 18 14 10 6 2 2 6 10 14

P|N (dBm)
f=902MHz

5-17. PAE. Po. EBRERE Py & DR

1.8
3.6V, -40°C
< 16| — 36v,25°C ”
= — 3.6V, 85°C
w 1.4 3.1V, -40°C
> |- 3125 L
g 12 —-3.1v,85C ]
8
E 1
- 7
S 08 =
8 //
8 0.6 ,/‘
g 04 |=—=7
2
H .
& 02
0

10 12 14 16 18 20 22 24 26 28 30
Po (dBm)

f=902MHz, VCCﬁPA B REITWDAE, Vee = VCCfPA

5-18. RIEREES L UBEICHITS Vper & Po DR
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5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Vec pa = Vo = 3.3V, A =TR, tH7) = ANT, RX_FLT 1% LNA_IN (Z4E#%, TX_FLT 1% PA_IN IZf#E . AJd kOt
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

TR RD)

30 30 30 30

28 = T e 28 BETH Stk sk P

26 . 22 26 22
- 2 = = NG 18 - — e o 18
o = o N =
= 22 3 14 E - 22 B 14 E
8 i N\ g | ¢ 7 \ g
£ 20 7 N\ 10 o £ 20 o N 10 o
© ©
o . — Gp, Ve pa =31V [N o % Gp, -40°C

18 L — Gp, Vg _pa = 3.3V 6 8 e — Gp, 25°C W 6

16 A Gp, Vo, pa = 3.6V \\ 2 16 4 — Gp, 85°C N>

.' — = Po, Ve _pa = 3.1V N | : Po, —40°C \
14 [ — - Po, Vec_pa = 3.3V N -2 14 A — - Po, 25°C N -2
Po, Vce pa = 3.6V o — =~ Po, 85°C
12 -6 12 6
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, Vg _pa HBIIRS TSI, Ve = Ve pa f=915MHz

5-19. RBREETDY M1V BLU Py & Py EDBER

5-20. BBEICHF B354 Y BLUP, & Py EDBR

45 T 450
— PAE, VCC_PA =3.1V ‘
40| — PAE, Vco pa = 3.3V =t 400
PAE, Vce pa = 3.6V §
35 —- Ioc_pa, Voc_pa = 3.1V 7 1 350
— = lcc_pa, Vec pa = 3.3V L
30 lcc_pa, Vec pa = 3.6V é‘, 300 z
8 25 250 E
w g
E 20 + 200
% ¥ ©
15 7 150
7
10 z 100
-
0 | 0
26 -22 -18 -14 -10 -6 -2 2 6 10 14
P|N (dBm)

f=915MHz, Vee = VCCﬁPA

5-21. FBRBEICHF S PAE BLUBFEBHRE Py LDBARKR

45 450
PAE, —40°C
40 | — PAE, 25°C == 400
— PAE, 85°C T 1]
35 Icc_pa, —40°C A 350
— = lcc_pa, 25°C .
30—~ Ioo o, 85°C 7 300 -
g 2 ‘ 250 E
w A g
< 20 200
A -
15 DA 150
10 L4 100
[N [ [ - -— /I
5 / 50
0 0
26 22 18 -14 -10 -6 -2 2 6 10 14
P|N (dBm)
f=915MHz

5-22. FREICH1TS PAE L PEREFRE Py EOBR

50 440
— PAE

45| — p, 400
< 40| 7 lecra 360
3 — lcc >
o 35 320
© 7 s
E 30 i a 280 <§
T 25 ] 240 ¢
(o] 0‘
o 20 200 ©
& 15 A 160
w 7 /
£ 10 L 120

5 4 80

0 — 40

26 -22 18 -14 10 6 -2 2 6 10 14

P|N (dBm)
f=915MHz

5-23. PAE. Po. ERERE Py & DR

1.8
3.6V, —40°C
< 16— 36V, 25°C
< — 3.6V, 85°C Vo
L 14 3.1V, -40°C A ]
> |- 325 7
g 121 —-31v, 85°C P%
@
3 1 -
> -
5 08 Z
O
2
8 0.6 =
= =
g 04
o
& 02
0

10 12 14 16 18 20 22 24 26 28 30
Po (dBm)

f=915MHz, VCCﬁPA B REITWDAE, Vee = VCCfPA

5-24. FEREES L UBEICSEITS Vper & Po DR
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5.8 fAREVFHYE - XME (62Z)

Ta=25°C. Vec pa = Vo = 3.3V, A =TR, tH7) = ANT, RX_FLT 1% LNA_IN (Z4E#%, TX_FLT 1% PA_IN IZf#E . AJd kOt
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

7RRY)
30 30 30 30
=1z z[= == =z | =1
28 = = - 26 28 = 26
26 z 22 26 —= 22
i .
& 24 = > N 18 & & 24 —— ~o 18
S 2 N 14 = S 2 : BN 14 E
a [ N o o [ N o
& A NG & ) 7 NS g
c 20 5 10 < c 20 - 10 o
& 7 \\ 8 8 A - o
. — Gp, VCCfF‘A =3.1V AN i Gp, —40°C
18 — Gp, Vee_pa = 3.3V 6 8 — Gp, 25°C W\ 6
16 . P Gp, Vcc pa = 3.6V \\ 2 16 - P — Gp, 85°C N\ 2
rm — = Po, VCC_PA =3.1V - 1 Po, —40°C N
14 4 — - Po, Vec_pa = 3.3V \\ 2 14 At — - Po, 25°C A
Po, Ve pa = 3.6V - — = Po, 85°C
12 -6 12 -6
26 -22 -18 -14 -10 -6 -2 2 6 10 14 26 -22 -18 -14 -10 -6 -2 2 6 10 14
Pin (dBm) Py (dBm)
f= 928MHz. Vg pa 1EBICRSITUBI, Vog = Ve, pa f = 928MHz

5-25. RBREETDY M1V BLU Py & Py EDBER

5-26. BBEICHF 354 VB LU P, & Py EDBR

45 450
— PAE, VCC_PA =3.1V
40 [ — PAE, Vie pa = 3.3V 400
PAE, VCC_PA =3.6V 7/ L7
85| —- Icc_pa, Voo _pa = 3.1V e 350
— = lcc_pa, Vec pa = 3.3V L -
30 lcc_pa, Vec_pa = 3.6V dd 300 z
g 2 A‘ 250 E
w 4 g
E 20 Vi 200 _8‘
15 150
/ L4
10 L 100
] SECEE R Lk 50
= -
0 —_— 0
26 -22 -18 -14 -10 -6 -2 2 6 10 14
P|N (dBm)

f=928MHz, Vee = VCCﬁPA

5-27. FBRBEICHF S PAE BLUBFEBHRE Py LDBAR

PAE (%)

45 450
PAE, —40°C
40 | — PAE, 25°C == 400
—— PAE, 85°C AT
35 lcc_pa, ~40°C 7 | 350
— = lcc_pa, 25°C ! y vk
30— \copa, 85°C /, 7 300 -
25 f— - 250 E
/7 g
20 i 200 o
15 L4 150 <
//i
10 £ 100
e = Z
5 50
0 0
26 22 -18 14 -10 -6 -2 2 6 10 14
P|N (dBm)
f = 928MHz

5-28. FREICH1T S PAE L EREFRE Py EOBR

50 440
— PAE

4 po - 400
< 40| lecpa 360
3 — lcc
o 35 320
©
= 30 / 280 <
& /A E
T 25 y 240
(o] 0‘
o 20 7 200 8
& 15 A, 160
E: o /
£ 10 120

5 — 80

0 —1 40

26 22 18 14 -10 -6 -2 2 6 10 14

P|N (dBm)
f=928MHz

5-29. PAE. Po. ERERE Py &DER

1.8

< 16 v

T 14 A

8 i

> //

g) 1.2 i

8 P4

S 1

>

5 08 v

|5}

o = 3.6V, —-40°C

g 06 == — 3.8V, 25°C

3 04l== — 3.6V, 85°C

2 3.1V, —40°C

& 02 —- 3.1V, 25°C

—- 3.1V, 85°C

0

10 12 14 16 18 20 22 24 26 28 30

Po (dBm)
f=928MHz, VCCﬁPA B REITWDAE, Vee = VCCfPA

5-30. REREES L UBEICSEITS Vper & Po DR

12 BRHCHIT 77— R 2 (ZERCEHOEPE) 255

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TRF2001

English Data Sheet: SLVSK83


https://www.ti.com/product/jp/trf2001?qgpn=trf2001
https://www.ti.com/jp/lit/pdf/JADS176
https://www.ti.com/jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS176&partnum=TRF2001
https://www.ti.com/product/jp/trf2001?qgpn=trf2001
https://www.ti.com/lit/pdf/SLVSK83

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

TRF2001
JADS176 — APRIL 2026

5.9 ARMFHE - B8

Ta=25°C. Ve pa = Voc = 3.3V, AJJ = ANT, i) = TR, RX_FLT i LNA_IN {2454, TX_FLT 1% PA_IN 2f8#%, AJBEO

H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

72UV RD)
19 20 4
18 — $21(dB)| 45 — ANTto TR Ll
— S11 (dB) — LNA_INto TR =
17 S22 (dB) 10 3.5 =
16 . — S12(dB)[5 = EERF==caE
15 ] L o % 2 3 =
g 1 = N 5 8| 2
T N 2} [
Z 13 N\ 10 5 25
o — (=)}
»n 12 -15 @ i
11 20 ¢ g 2
10 -25 z
N = ] -30 15
7/
81\ == -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)
PNy = —27dBm
5-31. IMEB S /XS A—% 5-32. /A Xig#k :
17 — 12 5
] — Po, 867MHz
= ——— 10 1| — Po, 902MHz
15 == =y smad 8 —— Po, 915MHz
14 . N 6 3| — Po, 928MHz
~ 13 g \ 4
o -7
T 12 = 7/ 2 E €
& 11 Z1 o 2 S 11
£ 10 £ 2 o (o}
© 3 e & 15
© 9 - 4
kd
8 DAL — Gp, 867MHz — - Pg, 867MHz :S -6 -19
7 — Gp, 902MHz — - Po, 902MHz | 1] g
N i Gp, 915MHz Po, 915MHz [ -23
i —— 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
Pin (dBm) PN (dBm)
AJ1=ANT, /) = RX_FLT
5-33. REABRBTOT L > ELU P & Py EDEBR 5-34. FRAHBTOD Py & Py LDER
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5.9 ARV - BE (62X)

Ta=25°C. Vec pa = Vo = 3.3V, A = ANT, Hi/) = TR, RX_FLT 13 LNA_IN (Z5E#%, TX_FLT 1% PA_IN IZf#E . AJrd kOt
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

TRUNED)
19 | | 12 21
| | — lcc, 867MHz
- ammmmmm 20 15 902MHz
17 : 8 19| — Igc, 915MHz . =
16 a8 6 18| — lcc, 928MHz =
Vi \
=15 o \ 4 17 s
S 14 7 \ 2 g 16
a Al N o 3 E 15
o3 > —— Gp, 867MHz [ 1\ 3 5
£ 12 e —— Gp, 902MHz \ 2 © 14
o 7 Gp, 915MHz N
M B —— Gp, 928MHz )\ 4 13
10 [ — - Po, 867MHz |6 12
9 b4 — = Po, 902MHz \\q -8 11 ol
Po, 915MHz =
8 — - P&, 928MHz ]-10 10
7 112 9
27 24 21 -18 -15 -12 -9 -6 -3 0 27 24 21 -18 -5 -12 -9 6 3 0
Pin (dBm) Pin (dBm)
AA =LNA_IN, 7 = TR
5-35. EABEBTOT A 2 ELU Py & Py EDBR 5-36. BREME Py EDBER
18 12 18 12
17 10 17 |+ = 10
16 | L i]s 16 e e e K
15 o ——— ——_— 6 15 — 5 6
LLr TN
14 4 ~ 14 A 4
) R m A7 AN PR
s 13 2 £ | =13 o \ 2 £
o o o . \N o
& 12 0 T | O 12 L 0 T
£ 11 2 & | £ atd \ °
T 2 o g M \ 2 o
o v.4 — Gp, 3.1V \ - o A4 Gp, —40°C .
10 | - — Gp, 3.3V \ 4 10 ‘7 — Gp, 25°C \ 4
9 Gp, 3.6V 16 9 » — Gp, 85°C -6
8 < —=- Po, 3.1V -8 8 A Po, —40°C \{ -8
|- —- Po, 3.3V \ 40b — - Po, 25°C
i Po, 3.6V -10 47N — - Po, 85°C [1°
6 12 6 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. Vee IEENRENTWADYE, Vee = VCCﬁPA f=867MHz
5-37. EBRBETODT M1 BLU Py & Py EDBRR 5-38. EREICEITDTAVELU Py & Py EDBAR
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5.9 ARV - BE (62X)

Ta=25°C. Vec pa = Vo = 3.3V, A = ANT, Hi/) = TR, RX_FLT 13 LNA_IN (Z5E#%, TX_FLT 1% PA_IN IZf#E . AJrd kOt
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko

TR RD)
18 12 18 12
17 10 17 - 10
16 Lt 8 16 ey K
15 = = 6 15 = - 6
. 14 : 4 _ 14 L 4 N 4
Q —~ | @ T N —
T 13 2 E Z 13 - AN 2
S 12 : o 8| &1 S AN o ©
£ 11 2 & | §1 \ 2 &
] — Gp, 3.1V ; o Gp, —40°C ;
10 | +|” — Gp, 3.3V 4 10 1704 — Gp, 25°C \ 4
9 - Gp, 3.6V -6 9 =17 —— Gp, 85°C N6
8 / —- Po, 3.1V 8 8 L Po, -40°C \] -8
N ENE —- Po, 3.3V 10 o DA — - Po, 25°C \I 10
Po, 3.6V - P — - Po, 85°C |
6 -12 6 -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 = 902MHz, Vg IFRITRENTVAIE, Vee = Ve pa f = 902MHz
5-39. EBRBETODY M1 B8LKU Py & Py LD 5-40. FREICEIIDTA 0 BLU P & Py EDBIR
18 12 18 12
17 10 17 = 10
16 8 16 St =] 8
15 T e =] 6 15 < 6
_ 14 4 _ 14 0N 4
@ | @ — 1l L1 N .
T 13 2 € T 13 = 2 €
o m ' e lel \\ vs)
O 12 0 3T | &1 vV \ 0 T
£ 11 = 2 & | g M Rees N 2 &
S 4 L — Gp, 34V 4 S 4 . e, 40°C | LW | 4
|7 — Gp, 3.3V 71 — Gp, 25°C \
9 T Gp, 3.6V -6 9 P —— Gp, 85°C -6
8 —- Po, 3.V 8 8 L Po, ~40°C \ -8
- — - Po, 3.3V — - Po, 25°C
ar; Po, 3.6V -10 4y —- Po, 85°C -10
6 -12 6 -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=915MHz, Vee IEENRENTWADYE, Vee = VCCﬁPA f=915MHz
5-41. FBFEBETOT A VB KU Py & Py LOBR 5-42. FREICEFBTM V2 ELU Py & Py LOBR
Copyright © 2026 Texas Instruments Incorporated BHH T 57— RN (:‘;fgf/% S S i ‘é\iﬁ’ﬁ) FkE 15

Product Folder Links: TRF2001

English Data Sheet: SLVSK83


https://www.ti.com/jp
https://www.ti.com/product/jp/trf2001?qgpn=trf2001
https://www.ti.com/jp/lit/pdf/JADS176
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS176&partnum=TRF2001
https://www.ti.com/product/jp/trf2001?qgpn=trf2001
https://www.ti.com/lit/pdf/SLVSK83

13 TEXAS
TRF2001 INSTRUMENTS
JADS176 — APRIL 2026 www.ti.com/ja-jp

5.9 KFRAVHE - 248 (i)

Ta=25°C. Ve pa = Voc = 3.3V, AJJ = ANT, i) = TR, RX_FLT i LNA_IN {2454, TX_FLT % PA_IN [2fi#%, AJBLO
11 RF EVCEIEN 50Q DY —ABEOBBABREL . 752 B ECHUAMIRER, 2075 IR A BRI (e io
72NBRD)

18 12 18 12
17 10 17 10
16 e [ 16 =y 8
15 e —— 6 15 A e 6
_ 14 ’ 4 _ 14 N 4
) )% . m | v \ —
S 13 ’ 2 g | =13 7 \ 2 &
o o o e . \ o
O 12 - 0 T | 01 P 0 T
£ 1 an 2 £ | £ 11 e &\ 2 &
0] — Gp, 3.1V ) ] . Gp, —40°C \ :
10 .7 — Gp, 3.3V 4 10 e — Gp, 25°C \ 4
9 p Gp, 3.6V -6 9 1 — Gp, 85°C -6
8 : —- Po, 3.1V N I 8 4 Po, ~40°C \_g
.0 —- Po, 3.3V NPk — - Pp, 25°C
; Po. 36V o [y —- Po, 85°C |
6 -12 6 KL< -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. Ve RIS REN TSI, Vee = Vee pa f = 928MHz
5-43. EBRBETDT M1 B8LU Py & Py LD 5-44. FEREICEBIIDTA 0 BELU P & Py EDBIR
21 21
— Ve =31V — —40°C
o Vce = 3.3V 200 o5
19| — vee =36V 19| — 85°C
18 18 //~ ~]
17 /, 17 y ~
:(E‘ 16 / &g 16 /-~
=15 4 =15 £/~
© 14 4 O 14
= 7 = Viv4
13 A 13 Vi Z
12 12 /
1 ~ 1 - —
10 = 10 1
9 o
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 = VCCﬁPA f=867MHz
5-45. EBREBECH (FIBREME Py LOBR 5-46. FBEICH T ZERERE Py EOBR
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5.9 KRB - BE (FiX)

Ta=25°C. Vec pa = Vo = 3.3V, A = ANT, Hi/) = TR, RX_FLT 13 LNA_IN (Z5E#%, TX_FLT 1% PA_IN IZf#E . AJrd kOt
H7) RF EAZENLE N 50Q DY —ABLIOVEMAHEREL . 7 /AR B ETHIAS RN, RKm I3 ER AL B PR E (R lcitfiko
TRUNED)

21 21
— Ve =3.1V — —40°C
201 Vee = 3.3V - D1 a5ec RERRN
19| — v =36V yda 19| — 85°C yaw, =
18 = 18 [/ ~
/ 7 N
17 17 YA 7
< 16 < 16 /
£ / S /
< 15 7 < 15 77
© 14 / © 14 /
13 ~ 13 /7
12 A 12
11 - 11 S
10 = 10 —
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, Ve = VCC_PA f = 928MHz
5-47. SBFBECHTSBRBRL Py LOMIR 5-48. HBEICHIF ZERERL Py LOBR
Copyright © 2026 Texas Instruments Incorporated BB F BT o — N2 (:‘jfa,‘ﬁ OB ‘é\iﬁ'@) B 17

Product Folder Links: TRF2001
English Data Sheet: SLVSK83


https://www.ti.com/jp
https://www.ti.com/product/jp/trf2001?qgpn=trf2001
https://www.ti.com/jp/lit/pdf/JADS176
https://www.ti.com/feedbackform/techdocfeedback?litnum=JADS176&partnum=TRF2001
https://www.ti.com/product/jp/trf2001?qgpn=trf2001
https://www.ti.com/lit/pdf/SLVSK83

i3 TEXAS

TRF2001 INSTRUMENTS
JADS176 — APRIL 2026 www.ti.com/ja-jp
6 FF4HsiEA

6.1 &

TRF2001 1%, EIZEFD sub-1GHz ISM #ilk & VR — 27 7V r—Tav mific, VA YL A ~Af7parta—7
(MCU) BLU AT 4 4> Fv7 (SoC) IC LA/ b TEErEN-, &MERE RF 7ok =8 £Y2—/L (FEM)
TT, KT NARAILPAZHERLTEY, YA VLA A2 BIO SoC DRENEZKEBR TV AT LD TX EZEHM
SH, W LNA O RX &JE A1) ESEL2ET V07 NPy MeiEL £,

sub-1GHz @ ISM HHR AT IR FFSNIZIEEAE DT A YL A SoC D L2 HIBRIZ. 2515 (TX) O 178 1758
16dBm (IZHIRSHTERY, &K 22dBm Z VR —hFT&% SoC (Zh T L FEELRWILETT, ZNHO SoC %
10dBm %25 TX ﬂ?ﬁﬂéﬁﬁ?‘é& ZLDGEIZATIT A 7V — XA FIyr Ly (SFDR) BNEALLE -, A7V
T A LLEEHHICIE, FCC Hikk=<° ETSI ﬂif«%ka THESIVTODHHI R ZHERIL T 5720 Z<O5AXEMN
DITANEN T L4 R, /~M~ NLEEZ720EF, TRF2001 1, 27dBm ##25 RF # A @m0 TX BB Re %
fii 2 CTD72, SoC NEVEWH B IV ~LTEMETEET, ZHUZLD, SoC DAT YT A L~ LK TZ 57
B, DA TEBIMDOTANLE) T R0 — VRPN ARE /R0 ET,

TRF2001 . 5281c~vF o7 &N 50Q RF Ao % — T = A AEHE L TNA=D . T T FHEU AL A SoC ~DA
VR —=T 2 A ARG M FTEE T, TAAADT VHNAInY v ' (CEN, CTR, CIB) ZfHIL T, 73 A 2%
TX.RX, F2IET AR T — Fy T—RNHERTEET, ZNHOE T 1.6V ~ 3.3V O CMOS L~ L& A it

TRF2001 1% 3.1V ~ 4.25V OJAVE—EJRELHFE TEIEL, 3.3V EJF T 27.8dBm x5 PsaT IEETEE
T, ZOFTRAAT, BAAN—AD 4.5mm % 4.5mm\ 28 £°> . WQFN-FCRLF oA — TS E14,
6.2 D0y /R

VCC VCC_PA VDET

-
= TRF2001 Front-End Module

Power

PA IN Input Output Retecton
— Matching Matching
TX_FLT

., [}/ TR Switch \ /\%&/{] ANT
Output Input
Matchlng Matching
ANT
CEN CTR CIB LNA_IN RX_FLT
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6.3 HRBESKEA

TRF2001 (Zi%. PA. LNA,. TR A1 >F ANT AA v TF DI, EFIERET AN 20T — ST 0T 72758 O8N
BEDN/ LD 4.5mm x 4.5mm o — A SN TOET,

WD BT RE T AN ZIZED AT B TT T T ~OINEET AV BRI D0, BIRGE THINERT 4L H2 D
brEEEDREFEMESIET, TRF2001 IZARZEIIICZ, SMBT7 2V T72LIC, Po = 27dBm (2380 T 2 IRBELD
3 WE IR 2 —56dBe Aifi, —64.5dBc Rl ThRETEET, WD/ N\T— T 477413, X 5-6 (T~ 7 59
W2 BAESNCHIGT AT s EEAH AL BERBLOEREEDOEHIAICHO-> USENIEFICLELET,

6.4 TNA ADHEEEE— K

TRF2001 (2% 3 DOEREE—R BBV ET 1 351E (TX), Z1E (RX), XU—F T E—RD 3 DOMREE—RNRHVE
T, TAALAZOEET—RIL, TVXL TRl o2 ORT 8, FUZHIEE CEN, CTR, CIB 2 fiL T
RESNET, TX E—RTlEL, TR A1fvF % TX_FLT B2, ANT ZAvF % PA H A SRAICHEH 7528 T PA /3%
DA F—T IR ET, R B—R T, TR A1 vF 13 LNA /SZI2HHE L, ANT ZA v F 1% RX_FLT B c#ki L%
T, TX SATIE, A Fard TX 74408% TX_FLT & PA_IN ORICHESREL T, SoC MED HHRAN 27 7 A% R4k
T 57, TX_FLT % PA_IN (2484 L %9, RX_FLT > LNA_IN B2 EDRICA T var 0 RX 742 & LT
ANT BN A ENHHIRIME B2 25457, RX_FLT % LNA_IN (28 L T, Z15/320 LNA 2 A 2hicL£7,
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T77V5—23  ERE

LLROT 7 r—rar0t sl aAlHhAER, T O ARRICE 500 TR, THEF O EmEM
SEEMEBRIEWTELER A, [l 4 O BR85S O S HEIC OV TR, BEARDOEETHET L Tz
7TV ET, Fio, BEKITA H ORGHFEEEZRFEL T ANT 5L T, VAT LAOMKREE R T 203
NHEVET,

71 EREDEE

TRF2001 127 AF¥L & SoC LibIZffiHEILD FEM T, SoC DRAT 47 He 1A 4 ClEEiFHAIEEL, Vv
7 Ry beELET, TRF2001 OFERT 7V r—a01%, 860MHz ~ 930MHz @ ISM #5188 J& I 25 & N ¢
KR

72RFXNOET7FV5—2 3y
7.21 L ITOXT>8E L TD TRF2001

7-1 12, TRF2001 % CC1314R10 L/ IZHLDOTA VLA v far Ll GbE LY mI AT X LT T
D% OREWRT TV r—a Rl ET,

Analog IO R

c—
_L1uF _T_(11uF_L100pF ,J_YCC J_\VCC_PA : VDET

CC1314R10 or similar Sub-1GHz Wireless MCU L] L TRF2001 Front-End Module
- T3 3
Detect
== R
TX_FLT
Digital @ RE P
Modem PLL = Balun &/O TR[
REN Matcsi:g NehLork /\%\/{ ANT
RE | [Re [l "‘ ANT
RAM || ROM | HRoe>—A\¢ Switch
Wireless MCU ]
| [ Digital Controls
| LNA_IN RX_FLT
BJ 7-1. TRF2001 # CC1314R10 74 Y LR R/ AV LBEHEDLE TV P THRTVFELTER
20 RN T 57— RN 2 (DRSBTS P) 55 Copyright © 2026 Texas Instruments Incorporated
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7.21.1 BREEH

TRF2001 LT, CC1314R10 VA YL A A Z#i 3% Sub-1GHz v AT A TlE#MHE TX £ 1B %
VWEELFE T, 38 7-1 O STGA—Z I T AIvZ L —NOBEHATHY . K 1.1 O VSWR 7o 7F X7 LA
AL T 915MHz JA i CaEMfEL £,

RT1BREINSA—%

BRE ZubhaL HERR REF T A—H B
34kHz Dy ikl TX >27dBm
RE LA o 1:4 EPE — L AL AT T L
JEATATLA(OTA) 787 | o e ink B (= DSSS
h x~5— L—h (PER) ¥4k ( ) PER% 10% LA T
+  2.5kbps E#hT—4 L—h
50kbps
«  #25kHz DiFzE > 54B
100kHz ® RX #5115 PER < 10% EAZ 2 RTm
o _ : > CC1314R10 L Fhigiiy
BWEBILY— RET A Wi-SUN 2-GFSK = .
o SRR | 300kbps DT T F T RXEE N
2
+75kHz DIFZ= - >7dB
o 496kHz ® RX H e

7.2.1.2 B/ RRET FIR

TRF2001 I% 50Q ~vF 7 HEFENEL, 50Q O~<vF L 7 ENTZ AT MM BIAFN TS0, TR B F721E
ANT B NN D~y F o ZE T L EHY 4 A, CC1314R10 LaunchPad™ #2770 AU AL, X
7-2 1R 8912 CC1314RF10 & TRF2001 D /N\T o b~wTF o FohT—0 Ao B —T 2 A ARG LET, 7
a2 D SAW 7 4LF X 7-2 O FL4 ZEHNL T, CC1314RF10 B D A7 VT AH TRF2001 IZH|ZEL 2N XS 7 41
2LET,

WMCU_VDD

FL1
BLM18HE152SN1

VDDS

VDDS_FEM
o

L
) C22
RX TX 100pF
C Us T
0 antenna
2 [vec apa ANT H—p
25 or connector
c1 c L21 T cos 56| VCC_PA
220F 0.1uF 0.1uF 61 3 4nH 3pF VCC_PA
4| VDDR
= = = VDDR_RF oo cea DIo1_VDET & VDET
311 pcouPL  SUB-1_GHZ RF P ;—‘ DNM FLs DNM 0
SUB-1_GHZ RF_N ¥ LNA_IN
(‘:EF WMCU_TMS §§ 32 | JTAG TSMC e \3.242"H ZSPF 2o |DnH . ‘ -
WMCU_TCK ¥ JTAG_TCKC - 2 ¥ PAIN
= 9 hRESET 27 12 | ox FILT
VDDS 3 RX_TX ——c23 3
I X32K Q1 R 3pF B39921B4344P810 TX_FILT
5 (
X32K Q2 — L
R1 Yi xasm N -2 38T ngM:N = = 5|
100k 32768kHz [EGP xaeMP
)2 CC1314R106TORSK TE:‘; scL
— Ret Rs8 — SDA
WMCU_RESET <& 1 =
DIO28_CTLO_CTL1 AAA—CTLo CTLT EXT T iemo
S
Cs4  ——Cs0 Cs1 0OHM 8
3.3k cTL2
0.1uF 12pF 15pF R62 R60 ,—
= = = [ — A~___CTL2 EXT — TRF2001

0 OHM

B 7-2. CC1314R10 DA YL X A4 2 ~D TRF2001 >4 —7 =4 A st
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721377V = a ViR

7-3 12 % E A ® OTA PER fE R a2 RLET, FIUAIvZEL L — Sl 0 Helge 09 B R A 7 BREE CHIE S,
TRF2001 ZL >y AT A REREL L T L7354 (CC1314R10 + TRF2001) &, TRF2001 Zff I L722W B 4&
(CC1314R10 A¥ K7y ) 9, TRF2001 29 5L, FLUEME 10% %2 KELS FIE5H) 5.5% O PER 73 3.6 <A
)V (5,788.8km) DEFEETHASHIVET A, TRF2001 24 I L72\W5E13, PER MW IEYEMOK 5 fF B L L £,

7-4 12, TRF2001 2L >y AT X LU THEH LGS EERA LR -T2 G652 i LTz, 3E B @ RX JEE%
RUET, BIER RS0 5L8512, TRF2001 3 CC1314R10 AX L RT Ry DR TE L H~T RX BEAH) 6dB ~
8dB FELF7,

100 -94
CC1314R10+TRF2001 CC1314R10+TRF2001
CC1314R10 standalone 86 CC1314R10 standalone -97
80| — 10% PER 98
B
S
:\; 60 ::; -102
= s :
w 7]
O 40 3 -106
wn
25.5 P
20 -110
55 -111.8
0 0 2.83
0 114
1.1 2.1 3.6 5.2 50kpbs 300kbps
Distance (miles) Configuration
OTA HIZE., PER 2MEWIZE R W f = 915MHz, Wi-SUN 2-GFSK, PER < 10% (281757
T R—hD RX KE
B 7-3. B®%E A ICHB(7% PER LEEREE DBAfR
B 7-4. BE B [CH1T 5 RX BRE L@k & DR
22 BHEHZBTT 57— RN 2 (ZE SRR GPH) &35 Copyright © 2026 Texas Instruments Incorporated
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7.3 BIRICET 5 #RHIF
74 V147U N

741 LA 7O FDHFA K51 >

7-5 1%, TRF2001 DXL AT RDFITT, fix EALDOE SR (51 8) L 2 ZFHOZTURE (5 2 J8) DA RS

NTCWET, v~ L F LAY EREF AL C AR BAL T IVT AT — AT I VT 4 afER L E T,

o RF G 5%, ISRl — Vg & (GCPW) /¥ — LU CRURL £,

o K EBUHEBEONTEEDT TR T —2 N, ETIZED ATy F I TNHIEE, PCB @ 2 HHOE 2
W72 7 Z U RBRHY ., TS AT N T ORI NZ EE MR L E T,

o a0 T VHNHIIIT AT RF G 57 A OIFELITHEAR LN TSN,

* RF 21X DC EHTANI/ARD LN RT—T L —2 D EIZEHR LN TLIEE N,

o TARAADELIZEIRT o7 Vo7 a7 o aidE L TLIEEN,

o H[RERG AL, INUT NI NOZ ENE A L ET,

AL AT URERF O SWTIX, [TRF2001 FFMlFH M = — =T FlE SR L TL7ZEW, TRF2001 (%,
TRF2001 Bl AR DT =7 R—U B CTE AR AR 2 L CRMfi e £,

7.41.1 B(CBAT S EEEIH

TRF2001 I3, WM MBI WQFN-FCRLF /3o — U TCHHEENE T, T M AD FOV—~< /L Sy R% | 5k |-

DENETZ R T — A LET, BN B G Z21To121E, —~L 7%~ T PCB i L@ o¥—~/1 X
IR L= BNBEOT IR L — B LET,

7.4.2 L1470 M
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

|
: O () () () o |
&L () Pin 1
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

7-5. L4 7D Ml
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8TNAARBLULRF AV FOYR—-F

8AY—FR - N—FT+BRICEATHIREER

PR e R =T B E 73— R T AT F Y R A RV ALY O L IR E XT3 R A AL A
YO R IR SN DG AT BRR =R e =T B F T — RO A RSB TS R
—R e =T F IV —ERAD RRBORIALZERTHLOTIEHVEE A,

82 R¥aAy MOEHBMERITMDAE

R 2 A RO T IOV TOBHZZ T EDIZIE, www.tij.cojp DT A AR T 4V Z % BV TLIZEW, [1@H] 27
Uo7 U CBERTDHE, BREINIZT X TCORBIERIZET A A2 ANe Bl T RAZENTEE T, BEOFEMIC
DNTE, BETENTERF 2 AV MIEEN TCODUGETBREEZ B LIS,

83YR—-F-VVY—-2X

TXY R ARV NALY E2E™ PR —b e T —T LF, T =T RRREEE A DO BRI LR G T A Mg Ao
— I HGEN D EHEGAZEN TEAIGAT T, BEFORIZEZRBELIZD, MAB OEMA LTV T5ZL T, it TE
T XA R TAGH I ENTEET,

Vo7& TNDar TV, BFBE I BUROFF SN LOTT, TNHIXTHF TR ARV LAY DA

BERRERR TALDO T BT LE TP R A RN ALY D BfRE KL O TRBOER A, THF TR AL R
VALY O S E BRI TLIZEN,

8.4 B
LaunchPad™ and 7%t &AL 2L A E2E™ are trademarks of Texas Instruments.
TRTOBEIEIL, ZNENOH AR IRELET,
8.5 MEXMEBICHYT 5 EEEE
ZD IC 1%, ESD (2&» TR T AW REME R HVET, TH VA AL AV LA VIE, IC ZBOEO BT ISHE IR EE AL
A AR ET, ELWEOROBIORE FIEICEDRWGE ., T A REMET 2B nH0ET,

A\ ESD (CEBHHRIL DT DRIEREN F DT /A ADSE R ECHIGI DI T, FEE7 IC DS, $TA—F DD P
BT BT TARS TSN DANS TR D BT IR RALRT< Ao TOET,

8.6 S
TXA AR ARV AY HGE ZOMFEEICIE HEEPIGEO — BB I OERP LSS TWET,
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9 NFTIREE
BRFE S RKEORFIILGTERL COET, ZOUGTEIEIZFERICHEC T ET,
B+ & TE
April 2026 * BRI —2

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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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 ©)
@ ©)
TRF2001VBAR Active Production WQFN-FCRLF 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40to 85 T201A21
(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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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O O O OO0 O 00 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
TRF2001VBAR WQFN- VBA 28 3000 330.0 12.4 4.75 | 4.75 1.6 8.0 12.0 Q1
FCRLF
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PACKAGE MATERIALS INFORMATION
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TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TRF2001VBAR WQFN-FCRLF VBA 28 3000 336.6 336.6 318
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PACKAGE OUTLINE
VBAOO28A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - 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.
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
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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
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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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