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860MHz % 930MHz i 45 Aif iy K b
K% (TX) :

- WA I (Pgar) : 28dBm (3.3V)
- PA 425 : 23.1dB

- PAE : 27dBm It 4 39%

- HD2/HD3: -56dBc/ - 67dBc
o FEUL (RX) LNA :

- M35 - 15.9dB

- M7 Z% (NF) : 1.3dB

- IP1dB : - 6.6dBm
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£ 50 Q HHFUCAL

T dB Ze M Th RGN 8%
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- 386mA (TX Pg = 27dBm)

- 60.7mA ( TX , JCHHi )

- 10.3mA ( X RX)
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2 N A
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o FHREH RN REACK
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- BRRE

- #hEit

Wireless MCU or Transceiver
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HATIE Y Rl (R S R LNA $E & #licss R
B . BRI RGNS AT T R Gome v sl 44 2% 21
REHITH. ZaF LA 5E2IULE K 50 Q S,
AL SR AT AR R

TRF2001 77 3.1V & 4.25V ()% H 5 o V6 Bl i

T, 3FHEEFE 1.6V & 3.3V CMOS Z#H P35 M
Bzl

HEER
BAmE 2 R
VBA (WQFN-FCRLF, 28) [4.5mm x 4.5mm x
TRF2001 A 0.7mm
() BXRELEE S 10,

(2)  HEERF (K x5 x W) NIRRAE , FFEIETIE.
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Power

Input Output Detecion
Matching Matching

22
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LNA_IN 10 | LNA SN IR TREBOEB# | 7T A% RX_FLT.
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RX_FLT 12 0 M ANT 5SS . 8%, RX IR A ERETE RX_FLT 1 LNA_IN 2/,
TR 5 110 | KM,
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5.1 X KB E
1EASRIBE RS TR TARERE R A A (BRIESERH ) D
B/ME BAE LA
Vee pa PA HL R PR L 45 v
Vee VCC 5l IFa L& TH 4.5 v
ANT. RX 10
LN I TR A1 PA_IN , TX = 16 dBm
LNA_IN 10
EiGEn bk ) -05 4.25 v
VSWR ANT HLREBE L 10:1 -
Ty =N -40 125 °C
Tstg AT -55 150 °C

(1) “H R RHUEE” BT RN SFEBUK ABIR . “HNIRRAUEE” ARSI AR LA T B “RBGSITHRAT” LS
MR AT IHAL S AF T RENS IEHIEAT . AR “EVUSAT A" (BFE “HX R RBUEd” JHENEN , S RASZEILRIET , XA
RESZA 251 R AT SEME . DhREATE: BEJF A A0 4% A A7 i o

5.2 ESD &%
=1 By
N (HBM) | 74 ANSI/ESDA/JEDEC JS-001 Fife , Fi 5 511 +2000
V(esp) TN GEl o v
FEHL B (CDM) , 754 JEDEC #i3ti JS-002 , i 51 @ +1000

(1) JEDEC ff JEP155 #51H , 500V HBM Al it it ESD & iifa 242k =
(2) JEDEC x#4 JEP157 f5ii : 250V CDM fgfig e brifk ESD ¥ HIAE N 2447,

5.3 BYBIT %M
TE AR KSR T I TAR R SE AR ( BRAES AU )

B/ME FRRRAE BKEH| B
Vee_pa PA LY 3.1 3.3 4.25 \
Vee VCC 5| i iR FL R 3.1 33 4.25 \Y
Ta TAERSE SR -40 25 85 °C

5.4 #REfE R

TRF2001
AR VBA (WQFN-FCRLF) V08

28 51
Roua SE I 34.0 °C/W
R0 yc(top) LEE AT (TR ) HABH 15.5 °C/W
Rous 45 28 LR AR 9.6 °C/W
Wor 45 B IHRHE S $L 0.1 °C/W
R 45 2 R R IE S 4L 9.5 °C/W
R yc(bot) ZiRHh (RS ) 5.5 °C/W
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5.5 A4

Ta=25°C. Ve pa=3.3V. Voo =33V, f=915MHz. RX_FLT fl LNA_IN 5|5, TX_FLT 1 PA_IN 5| fii%i#. A TR
B ANT SREIE SR AG . 735 A ANT £ TR SRS EONE . 50 @ JEATHR A4 S8R 5| I k. (2 EVM Bl
EIFHGH RN SIS (BRAES A B )

B \ WSS | mME AR BAE| R
g
ARG 860 930| MHz
f= 867MHz 23.7
Gp RikME 512 Pin = - 25dBm f = 902MHz 234 dB
f= 915MHz % 928MHz 23.1
f = 867MHz 27.8
Poxr | MU 1% f = 902MHz % 928MHz 28.0 d4Bm
xgg_:%z\s/.ev * |f=867MHz % 928MHz 28.6
f = 867MHz % 928MHz 26.5
f = 867MHz 26.4
OP1dB |f#iith 1dB JE4f £ Vee pa= 3.6V, f = 902MHz 26.8 dBm
Vee = 3.6V f=915MHz 27.6
f = 928MHz 26.9
f= 867MHz 41.0%
PAE | Zh[ sk Po = 27dBm f = 902MHz 39.5%
f=915MHz , 928MHz 39.0%
f=867MHz , RIS -57.0
HDX | 2 Po = 27dBm = 645 .
f=928MHz , TR -56.0
Po =27dBm =YY -68.0
TR AL f% N [l A5 E PN = -27dBm , f = 867MHz % 928MHz 11 dB
VSWR = 1:1 16
f = 867MHz VSWR = 2:1 16
VSWR = 4:1 7
TR AL I RN Th 3 dBm
VSWR = 1:1 16
f = 928MHz VSWR = 2:1 1
VSWR = 4:1 6.5
CW , Po #EA 50Q %k , VSWR =10:1, &
e SR ' 2 dBm
THEER I
ThER RIS Th 2 ANT B3I 18, f = 860MHz % 930MHz 5 Psar| dBm
Voer | ThEEA IS H e 0 1.8 \Y
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5.5 SR (42)

Ta=25°C. Vg pa=3.3V. Voo =33V, f=915MHz. RX_FLT Ml LNA_IN 5] &i#. TX_FLT #1 PA_IN 5| i#:. M TR
F ANT 5 SHREHTE . 2 A ANT 2 TR 5] B0 SAREZIOMTE. 50 Q JEANS A R4 S5 I 6148, 76 EVM B
EIFIUH RN BI04 T I ( BRAESH BN )

BK \ e | mME amE Bk B
Sk
AT B 860 930 MHz
PaIME B 2% PN = -27dBm , f = 867MHz & 928MHz 15.9 dB
f= 867MHz 3.1
NE T f= 915MHz 3.3 B
LNA_IN & TR. 13
f= 867MHz % 928MHz :
ANT % RX_FLT B A$1kE PN = - 27dBm 17 dB
P3 - f = 867MHz 5.4 o5
NSNS PN = - 27dBm m
A N f = 902MHz % 928MHz 6.3
] f=867MHz , 902MHz 7.1
IP1dB |4\ 1dB Fidi s dBm
f=915MHz , 928MHz 6.6
f= 867MHz 18.5
! f = 902MHz 15.5
ANT A %N [B1 3% 37 FE PN = -27dBm dB
f= 915MHz 14
f = 928MHz 125
i f = 867MHz % 915MHz 15.5
TR b 18 H B 45 68 PN = - 27dBm dB
f = 928MHz 14.5
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5.5 AR (42)

Ta=25°C. Vg pa=3.3V. Voo =33V, f=915MHz. RX_FLT Ml LNA_IN 5] &i#. TX_FLT #1 PA_IN 5| i#:. M TR
E| ANT 5] IS S E . 2> BN ANT 2] TR 5] IS SRE20E . 50 Q VEFIH N FI% H A 51 ) 4%, 75 EVM U
EIFIUH RN BI04 T I ( BRAESH BN )

BK \ e | mME amE Bk B
HRH
Po =27dBm 351
. . TX = Po = 24dBm 260
lec.pa |VCC_PA it i — mA
RX#= , Pjy = -27dBm 0.3
Po =27dBm 35
e |VCC ke Po = 24dBm 22 mA
L 7
RX #ix , Py = - 27dBm 10
7 e L IR LA ) e 0.05 1 A
B BB RN
ViK =R B =T (ZH 1) 1.6 3.3 3.45 \Y
AEXTF GND
Vi | EHLF (2410 0 05| Vv
Iy 5| s B IR 5 E = 3.3V 1 pA
I 51 B 3R = OV 1 A

(1) ANT Bl TCANTIE R 2. BHRE MR |, 152K 5-4.
(2) WA VCC_PA 1 VCC 3| I iR 2 F

5.6 it FER
\ BME  BRWE ROCE| A
B
ton M E] o ANT RS0 D28 N CTR I 50% TA S S 2B ) 90% Fir 75 (1B (8] 1.4 ps
torF SR E] @ ANT B HH D28 A CTR 1435 HI 50% 18 B S 2B 10% Fr 75 (i [a] 0.1 us
SRR
ton S E] 0 TR ARG D CTR 1A 50% 1A S 2B ) 90% i 75 [ (8] 0.8 us
torr SRWTIE] © TR FSHAE H Dh 2R N CTR 143 50% 1A S LB 10% A 75 R [a] 0.1 us
5.7 R EhgH
A5 A E
k)
CEN CiB CTR td
1 0 0 Sz
1 1 0 RX Bz 5 A RX HAE (S0l ) - TX PA I
1 0 1 A SCHF
1 1 1 TX R B TX B4 ( SHiEs )
0 XM X1 W RS o BSR4 T KT RS
0 0 0 PRAE T B YR FLRIRAS
(1) Zmgsl s
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5.8 HLAVRFE: - K%k

£ TA=25C. Vee pa=Vee = 3.3V, #iIA = TR, #ith = ANT. RX_FLT %i#%% LNA_IN. TX_FLT /i#%% PA_IN. 50Q
FIERAL T F ARG S5, IF B ORI B2 5. BRI IRIR S (BRIES AU )

28 30 30
26 o 26 E 205
o
24 = 71 '\ 22 £ 29[
2 32 A 18 < s TR
Zn — g . TT==d.
S 2 7 N e E |2 T
O] s o a 28
© 18 ! 10 o 5 ——
(% il \\ CLO E’- ~§~_=:§~
© 1 s N6 3 27e
p \ hel
14 7 —— Gp, 867MHz — - Po, 867MHz 2 £ 27| — 3.3V, 867MHz — - 3.6V, 867MHz
ot —— Gp, 902MHz — - Po, 902MHz 5 — 3.3V, 902MHz — - 3.6V, 902MHz
12} Gp, 915MHz Po, 915MHz 2 3 265 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
PN (dBm) Ambient Temperature, Ta (°C)
Vee_pa ( WIBEFTR )« Vee = Vec_pa
E 5-1. AEMIR T Po 5 Py MIIRR B 5-2. REAE T Pgar SIREAKIEE
45 450 -45
—— PAE, 867MHz e 50
40 | — PAE, 902MHz = 400
PAE, 915MHz 2T L2 —~ 55
35— PAE, 928MHz y/ AR32E 350 2 0
— = lcc_pa, 867MHz 7¢%d AN
30 —- lcc_pa, 902MHz ‘/” 300 z 5 -65
< lcc_pa, 915MHz g b=
:\7 25 . 1ce pa, 928MHz We 250 % g 70
< 20 200 O a 75
* / S 2 4
15 4 150 2
e = -85
10 LA 100 2
L 7 -90 HD2 HD5 [ | HD8
5 FEFH $s 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
B 5-3. NFEHE T PAE FULERKS Py FMEXA B 5-4. TFIHE T RERAE
26 30 16
— S21(dB) $22 (dB) 1.5 | — 867MHz
25 — 511 (dB) — s12 (aB) |20 S 14 [— 902MHz 7
24 10 = 13 915MHz Z
N w qo0|— 928MHz
23 4 0 ) =4 ol d
Q
2 0S 2 ///
g 21 20 & 5 09 7
N 20 30 & z o0 ”
S 30 = § o7 >
19 .40 = g 06 >
18 50 @ o 02 -
5 04 ==
17 — -60 g 03
= T 02
16 | -70 o1
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)
PIN = - 27dBm
A 5-5. /MEE S B B 5-6. AEME T Vper 5 Po IHIXR

8 HERXFIRIF
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5.8 SiNrE - RIE (%)

£ TA=25C. Voo pa=Vee = 3.3V, #iiA = TR, #ith = ANT. RX_FLT %i#%% LNA_IN. TX_FLT Ji#%% PA_IN. 50Q
FIAEAL T NF S5 1, I B O A B85 . BoRPIRER A EERE ( BRIER A U )

30 I 30 30 30
28 "$:i§:::== 26 28 /":___:===— %6
26 d 22 2 s 22
2 Pt
T —— R <
~ 24 = T 18 _ 24 =] 7 18
3 ra N — a D \\ .
< 22 s R 14 £ < 22 — N\ 14 &
o 3 N K o 1 N K
g N\ g L
£ 20 \ 10 o £ 20 5 N\ 10 o
] s — Gp, V. =3.1V N o . Gp, —40°C
18 P Vee_Pa 6 18 P 6
’l — Gp, VCC_PA =3.3v // hd — Gp, 25°C \\
16 Ja Gp, Ve pa = 3.6V \Vll 16 i — Gp, 85°C A\ Y
i — = Po, Vec pa = 3.1V e Po, —40°C \Y
14 — - Po, Vee_pa = 33V 2 14 |42 —- Po, 25°C Y 2
Po, Vcc 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) Pin (dBm)
f=867MHz. Ve pa ( WIEFTR ) Vee = Ve pa f = 867MHz
B 5-7. A IR HE T2 Po 55 Py MIKISER E 5-8. NENEE T2/ Po 5 Py FIKIRAR
45 450 45 450
— PAE, Vce_pa = 3.1V PAE, -40°C
40 | — PAE, Vcc pa = 3.3V 400 40 | — PAE, 25°C 400
PAE, Vcc_pa = 3.6V = — PAE, 85°C v =
85| — - Icc_pa, Voo pa = 3.1V = 380 35 lcc_pa, ~40°C = 3%
— = I " — © ~ -
30 lcc_pa, Vec pa = 3.3V VA 1 300 30| = lcc_pa, 2500 7/ ,/r B 300
lcc_pa, Vec_pa = 3.6V - z lcc_pa, 85°C Ay z
X 25 y/E 250 £ 8 25 / / 250 £
w 7 £ w A £
£ 20 i 200 g £ 20 i 200 g
15 150 15 VA74 150
3 yavan
10 Lo 100 10 - 100
== -
5 7 50 5 - 50
0 b 0 0 — 0
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. VCC = VCC_PA f=867MHz
Bl 5-9. AFE IR HE T PAE RIEIFEHES Py FAIRRER E 5-10. RFEET PAE FIBJRAETS Py FMEKA
50 440 1.6
— PAE 15 3.6V, —40°C .
45| — pg =400 < 14— 36V 25°C /]
b | —] < 13| — 36V,85C -
< 40 CC_PA 360
E T [— e ¥ £ 12 3.1V, -40°C .
g 35 vl 320 > 11| —-3.1v,25°C
= —~ ¢ —- 3.1V, 85°C
2 30 /- 280 2 g .1
% 25 L/ — 240 = S o8 »
° 47 o S 07 =
a 20 o 200 © o Za
= 7 o 06 =
S / 7 ® —
< 15 160 a 05 =
w 7 5 04 =
£ 10 v I/ 120 g 03T
= 7 o 0.2
5 — L 80 o1
0 — 40 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=867MHz f=867MHz. VCCfPA ( e TR ) Voo = VCCJ:AA
Bl 5-11. PAE. Po FIHIRHEHS Py [IKXR & 5-12. A ERIFEHEEREET Vper 5 Po FKIRER
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5.8 SiNrE - RIE (%)

£ TA=25C. Voo pa=Vee = 3.3V, #iiA = TR, #ith = ANT. RX_FLT %i#%% LNA_IN. TX_FLT Ji#%% PA_IN. 50Q
FIAEAL T NF S5 1, I B O A B85 . BoRPIRER A EERE ( BRIER A U )

30 30 30 30
28 S PO 28 St = T o
F} [ T e
26 22 26 K 22
i /"_'
g 24 /, \\\ 18 R g 24 - é;; \\ 18 R
o 22 . N 14 £ T 22 = AN 14 &
© s N z © 1 N z
§ ” Gp, V. 3.1V \\ o § ” : Gp, —40°C A v
18 2 — Gp, Vcc_pa = 9. 6 18 2 p, —40° 6
L — Gp, Vec_pa = 3.3V 1 — Gp, 25°C A\
16 7 Gp, Ve pa = 3.6V \V P 16 1 — Gp, 85°C A\ P
- — = Po, Vcc_pa = 3.1V j Po, —40°C N\
14 P2 — - Po, Vcc_pa = 3.3V 2 14 2 — - Po, 25°C -2
Po, Vcc 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) Pin (dBm)
f=902MHz. Vcc pa ( WEIFTR ) + Vee = Ve pa f = 902MHz
B 5-13. NE BB E T2 Po 5 Py BIFKR E 5-14. NEHRE T Po 5 Py IR
45 450 45 450
— PAE, Vg _pa = 3.1V - PAE, —40°C ——
40 | — PAE, Vcc pa = 3.3V P 1. 4400 40 | — PAE, 25°C T 400
PAE, Vcc_pa = 3.6V AT — PAE, 85°C 7 e
85| — - Icc_pa, Voo pa = 3.1V 7/ 350 35 lcc_pa, —40°C 4 AN RS 350
) lcc_pa, Vec_pa = 3.3V WA 300 30l ™" lec_pa, 25°C A 1° 300
lcc_pa, Vec_pa = 3.6V /% z — = lcc_pa, 85°C ‘ /1/ z
S 25 > 250 E X 25 4 250 E
< 20 ,‘/,/ 200 & < 20 / // 200 &
| u |
& , g | & /. 8
; B
15 p 7 150 15 » /, 150
[d A
10 T 100 10 m ra 100
5 > 50 5 A 50
I —
0 b= 0 0 0
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. VCC = VCC_PA f =902MHz
B 5-15. A A HERET PAE fIHEEBRRES Py FHXER E 5-16. R FEE T PAE fIHBIEBTES Py MEISRAR
50 440 18
— PAE 3.6V, -40°C
45| — p, 400 < 16— 36v,25C
< lcc_pa — 360 < — 3.6V, 85°C &
£ O — e P=vd W 14 3.1V, -40°C
g 3 viayd 320 > |- 325 ~
it 7 — g 121 —-31v,85cC ] 7
£ 30 280 < 8
£ = 1
g 25 A 240 = S
= 4 ~ 7
° A/ 7 o 5 08 A~
o 20 A/ 200 8 o |~
e 15 <, 160 g 06 =
w 4 8 04 ===
£ 10 L 120 z
o
5 — 80 0.2
0 —] 40 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. VCCfPA ( e TR ) Voo = VCCJ:AA
& 5-17. PAE. Po FIEFEGE Py MK R & 5-18. N[ i 5 B JERIRE T Vper 55 Po BIFIRR
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5.8 SiNrE - RIE (%)

£ TA=25C. Voo pa=Vee = 3.3V, #iiA = TR, #ith = ANT. RX_FLT %i#%% LNA_IN. TX_FLT Ji#%% PA_IN. 50Q
FIAEAL T NF S5 1, I B O A B85 . BoRPIRER A EERE ( BRIER A U )

30 30 30 30
28 =it 26 28 = i 26
26 : 22 26 - 22
g 24 = = \\\ 18 R g 24 —— —= \\ 18 R
~ -~ e —
. 22 - N 14 E . 22 —— N 14 £
o. 4 N ° o. | \\ z
§ 20 i N\ 10 o § 20 ; : 10 o
. — Gp,V =31V N Gp, —40°C
18 P, VCC_PA 6 18 P, 6
» — Gp, Vee pa = 3.3V 1. — Gp, 25°C W\
16 L Gp, Ve pa = 3.6V \V P 16 A — Gp, 85°C A\l P
- - Po, VCC_PA =3.1V o1 PO« —40°C N
14 A — - Po, Vcc pa = 3.3V 2 14 A — = Po, 25°C 2
Po, Vcc 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) Pin (dBm)
f=915MHz. VCC_PA ( mE s )~ Vec = VCC_PA f=915MHz
B 5-19. RNE BIR B E T2 Po 5 Py BIFKKR B 5-20. REEE TH¥EM Po 5 P HIFIRR
45 T 450 45 450
— PAE, Vce_pa = 3.1V [ PAE, -40°C
40 | — PAE, Vcc pa = 3.3V = 400 40| — PAE, 25°C o 400
PAE, Vcc_pa = 3.6V T — PAE, 85°C =T 1
85| — - Icc_pa, Voo pa = 3.1V ViR 350 35 lcc_pa, —40°C A 350
) lcc_pa, Vec_pa = 3.3V 7L - 300 30l ™" lcc_pa, 25°C /| 300
lcc_pa, Vec_pa = 3.6V 4/’» z — = lcc_pa, 85°C Vily/4 z
R 25 / 250 E R 25 ; 250 E
m g w Y g
£ 20 g 200 £ 20 : 200
pA © A ©
15 7% 150 15 A 150
10 dd 100 10 L 100
| SO L 50 ) SEEEE =X K e B % 6 50
LA T~
0 — 0 0 0
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. VCC = VCC_PA f=915MHz
B 5-21. R HBEHEET PAE FIHEEHRES Py AR B 5-22. RAEE T PAE MEBERKS Py HEIXER
50 440 1.8
— PAE 3.6V, -40°C
45| p, = 400 < 16— 36V, 25°C e
< 40 locea 360 T 4| 2bv.85C =
é — lcc = w 1.4 3.1V, -40°C //, [ ]
g 35 320 > |31 25 78
= 7/ z g | —-31v,85C %
£ 30 y i 280 <§ g 'j,,
g 2 — 240 g S A
o o 5 08 Z
o 20 200 © ]
- P} =
g 77 B 06 ==
E 15 i 160 a =
w 7 5 0.4 "
£ 10 o 120 "
5 T LA 80 & 02
0 — 40 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=915MHz f=915MHz. VCCfPA ( e TR ) Voo = VCCJ:AA
B 5-23. PAE. Po FIHIEHIE Py HKXR  5-24. N[E| HIFEEREE T Voer 5 Po HIIXRR
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5.8 SiNrE - RIE (%)

£ TA=25C. Voo pa=Vee = 3.3V, #iiA = TR, #ith = ANT. RX_FLT %i#%% LNA_IN. TX_FLT Ji#%% PA_IN. 50Q
FIAEAL T NF S5 1, I B O A B85 . BoRPIRER A EERE ( BRIER A U )

B 5-27. AFARIERIET PAE AIHEIRRAS Py KRR

& 5-28. 1T PAE MEBEHKS P HEKXE

30 30 30 30
28 P Samnne 26 28 = 26
26 : 22 26 s 22
2 -
5 2 = = N 18 5 2 — ~: 18
z AN z = . N =
. 22 ; N 14 7 o 22 E— NS 14 E
o v \ o o . N S
£ 20 L+ 10 & £ 20 L N 10 o
5 / AV 5 5 A - o
] 18 + — Gp, VCCfPA =3.1V AN 6 o O] 18 Gp, —40°C \ 6
— Gp, Vcc_pa = 3.3V — — Gp, 25°C N
16 7 Gp, Vce pa = 3.6V \Vll P 16 i — Gp, 85°C N>
r — = Po, Vcc_pA=3.1V |- b Po, —40°C N
14 | — - Po, Vcc pa = 33V 2 14 A —- Po,25°C A\
Po, Vcc 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) Pin (dBm)
f = 928MHz. VCC_PA ( mE s )~ Vec = VCC_PA f=928MHz
B 5-25. AN|F]HVF RLE T I23M Po 5 Py MK R E 5-26. NEEE T Po 5 Py BIFIRA
45 450 45 450
— PAE, Vg _pa = 3.1V PAE, —40°C
40| — PAE, Vo pa = 3.3V 400 40 [ — PAE, 25°C =5 400
PAE, Vcc_pa = 3.6V 77 —— PAE, 85°C T T
85| — - Icc_pa, Voo pa = 3.1V RS 350 35 lcc_pa, —40°C 7 B 350
— = lcc_pra, Vec_pa = 3.3V L - — = lcc_pa, 25°C VA
30 lo . Voot = 3.6V i 300 - 30 — . o pa 85°C y yiv/a 300 -
g 2 j‘ 250 E |R 25 - 250 E
u b £ |Y A &
< <
< 20 7 200 _3‘ £ 20 // 7 200 _8‘
15 150 15 A 150
Aid A4
10 : 100 10 100
= =
f— — I - //
5 > 50 5 > 50
|| —
olbd== 0 0 = =i 0
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. VCC = VCC_PA f =928MHz

50 440 1.8
45| T PAE 400 D
_ — Po = g 1.6 // L
< 40| lecrea 360 E 14 ]
E — lcc = vd
o 35 320 > P
© s 1.2 F
—~ = o
E 30 / 7 280 < % ] ')y
T 25 y —] 240 ¢ >
° 4 o 5 08 P
o 20 7 200 8 o »
9 77 % 06 P = 3.6V, —40°C
< 15 A 160 o = — 3.6V, 25°C
: o 4 8 04f== — 3.6V, 85°C
g 10 120 3 3.1V, -40°C
5 2 80 & 02 —- 3.1V, 25°C
g-—— —- 3.1V, 85°C
0 —] 40 0
26 22 18 14 10 -6 2 2 6 10 14 10 12 14 16 18 20 22 24 26 28 30
Py (dBm) Po (dBm)
f=928MHz f = 928MHz. VCCfPA ( e TR ) Voo = VCCJ:AA
&l 5-29. PAE. Po FIHREGRE Py [AIKXER &l 5-30. AFEHIEEHENERE T Voer 5 Po FIFIRER
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5.9 JLRVRRE - HRl

£ TA=25C. Vee pa=Vee = 3.3V, #iIA = ANT. #ith = TR. RX_FLT %% % LNA_IN. TX_FLT /i#%% PA_IN. 50Q
FIERAL T F ARG S5, IF B ORI B2 5. BRI IRIR S (BRIES AU )

19 20 4
18 — S21(dB) | 45 — ANTto TR Ll
— S11 (dB) — LNA_INto TR =
17 S22 (dB) | 10 3.5 >,
16 - — S12(dB)|5 = =
15 = o 3 = 3 i
N —] - w
o 14 S 5 g z
3 N n g
= 13+ N 10 G 5 25
N -— (<))
»n 12 15 ® ic
11 20 ¢ g 2
10 -25 z
)l S i =T -30 15
7/
81\, -35 e
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)
PIN = - 27dBm
B 5-31. M5 S ¥ &l 5-32. R R ¥
17 — 12 5
[ — Po, 867MHz
= — 10 1| — Po, 902MHz
15 == S DBl X —— Po, 915MHz
14 - \\ 6 -3| — Po, 928MHz
~ 13 1 4
) ,},ﬁ A . 7
T 12 R 2 € 3
& 11 21 o 2 8 11
£ 10 i 2 &L °
© H - o o 15
© 9 - -4
v
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

P|N (dBm) P|N (dBm)
A = ANT. #ith = RX_FLT

l 5-33. RESE TN Po 5 Py KRR B 5-34. RFASIET Po 5 Py [AINRFR
19 | | 12 21
| | — lcc, 867MHz

o immmmm 20 16 902MHz

17 i —18 19 — Icc, 915MHz Y, =

16 Al 6 18| = lcc, 928MHz -
~ 15 A N\ 4 17
m *
z 14 _Z \\ 2 £ < 16
S 13 Hu \ o B E 15
) % — Gp, 867MHz [ [\ = s
£ 12 e —— Gp, 902MHz [H—\y 2 & S 14
) : Gp, 915MHz N .

1 L2 —— Gp, 928MHz A\ 4 13

10112 — - Po, 867MHz N6 12

NPx — - Po, 902MHz 8 11

Po, 915MHz | —

8 — - Po, 928MHz |-10 10

7 I.12 9

27 24 21 18 -5 12 9 -6 3 0 27 24 21 18 -5 12 9 6 -3 0

Pin (dBm) Pin (dBm)
N =LNA_IN. #ith =TR

B 5-35. NESRE T WM Po 5 Py MMXER B 5-36. HUJERIS Py [AKXR
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5.9 JAVRRE - Bl (52)

fE TA=25C. Vg pa= Voo = 3.3V, #iIN = ANT. fith = TR, RX_FLT %7#2% LNA_IN. TX_FLT i#%% PA_IN. 50Q
AL T N A SRS, JF B AR S AF S, BRI AR IR AL ( BRARS A UM )

18 12 18 12
17 10 17 | 10
16 S R K 16 et =t 8
15 e e 6 15 - G 6
_ 14 4 _ 14 L N 4
o) / — m A+ NN -
s 13 2 | 213 1 \ 2 E
o o [N | 4 \ m
O 12 0 T | 012 A 0 =
c ° | o c afd o
£ 11 - - 2 & | £ 1 : 2 o
o — Gp, 3.1V \ o ol e Gp, —40°C
10 - P \ -4 10 A P -4
[ - — Gp, 3.3V ; - — Gp, 25°C \
9 Gp, 3.6V o 9 T — Gp, 85°C 6
8 —=- Po, 3.1V N -8 8 1A Po, -40°C -8
J° — - Po, 3.3V \ 10 — - Po, 25°C
= Po, 3.6V -10 o — - 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=867MHz. Ve ( WEIPIR ) + Vee = Vec pa f = 867MHz
& 5-37. AFBIFHEE TIEEN P 5 Py BIKIXER & 5-38. AFEE THIIM Po 5 Py MKIRA
18 12 18 12
17 10 17 - 10
16 L — 8 16 - o= 8
15 — — 6 15 = - 6
_ 14 > 4 — 14 —— F N 4
) e o Tt~ N e
Z 13 2 = 2 13 N 2 c
o . o o S \ [}
o 12 0 o 12 ¥ \ 0o -
£ 1 2 & | £ 1 \ 2 o
o — Gp, 3.1V o Gp, —40°C \
1 Py -4 1 . Ps -4
0 — Gp, 3.3V 0 171 — Gp, 25°C \
9 g Gp, 3.6V -6 9 an — Gp, 85°C N
8 —-=- Po, 3.1V 8 8 v Po, —40°C \N I
S —- Po, 3.3V 0 PN —- Po, 25°C Y 0
Po, 3.6V - /T [ — - Po, 85°C I -
6 12 6 -12
27 24 21 18 -5 12 9 6 3 0 27 24 21 18 -5 12 9 6 -3 0
P|N (dBm) P|N (dBm)
f=902MHz. Ve ( WEIPTR ) « Vee = Vee pa f = 902MHz
Bl 5-39. AR HVE UK T80 Po 5 Py IRIEISER Bl 5-40. RFEJRE FM2F Po 5 Py FIKIKER
18 12 18 12
17 10 17 - 10
16 =8 16 ] 8
15 = - —< 6 15 R 6
. 14 4 . 14 4
3 _ | B AL LT TN _
T 13 2 | 213 - 2 E
& 12 0o 5| & 1 L \\\ 0o S
£ 1 ‘ 2 & | £ 1 O ] \\ 2
o , — Gp, 3.1V } o . Gp, ~40°C ]
10 . — Gp, 3.3V 4 10 N — Gp, 25°C \ 4
9 -1 Gp, 3.6V -6 9 -1 — Gp, 85°C 6
s ; —- Py 31V |- 8 Po, ~40°C \ -8
7 . —- Po, 3.3V 10 7 —- Po, 25°C 10
Po, 3.6V - pys — - Po, 85°C -
6 12 6 -12
27 24 21 18 -5 12 9 6 -3 0 27 24 21 18 15 12 -9 6 -3 0
Pin (dBm) PN (dBm)
f=915MHz. Ve (WEIFIR ) « Vee = Vee pa f = 915MHz
& 5-41. AR HIEEE THEM Po 5 Py RIKIRR & 5-42. RRERE THAEM Po 5 Py [KIRER
14 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: TRF2001
English Data Sheet: SLVSK83


https://www.ti.com.cn/product/cn/trf2001?qgpn=trf2001
https://www.ti.com.cn/cn/lit/pdf/ZHDS179
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS179&partnum=TRF2001
https://www.ti.com.cn/product/cn/trf2001?qgpn=trf2001
https://www.ti.com/lit/pdf/SLVSK83

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TRF2001
ZHDS179 - APRIL 2026

5.9 JAVRRE - Bl (52)

£ To=25C. Voo pa=Vee = 3.3V, #iIA = ANT. #ith = TR. RX_FLT %% LNA_IN. TX_FLT Ji#%% PA_IN. 50Q
FIAEAL T NF S5 1, I B O A B85 . BoRPIRER A EERE ( BRIER A U )

18 12 18 12
17 10 17 10
16 e e 16 o g K
15 == —— 6 15 —— 6
14 : 4 14 SN 4
) . ) — / Al —
T 13 2 T 13 ) 2 E
o fos] o -l N\l o)
0 12 0 T | 01 D 0 T
£ 11 2 & | £ 11 LA \ 2 &
S 0 L — Gp, 3.1V 4 O 4o . Gp,—40°C | || | 4
.7 — Gp, 3.3V 71 — Gp, 25°C \
9 T Gp, 3.6V -6 9 P — Gp, 85°C 6
8 —- Po, 3.1V 8 8 Po, —40°C \-g
1 —- Po, 3.3V et —- Po, 25°C
! Po, 3.6V -10 A paai — - P 85°C |-1o
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=928MHz. Ve ( #MEFTR ) « Vee = Vec pa f = 928MHz
&l 5-43. RNFHIERE T2 Po 5 Py MFKER B 5-44. NEHEE T Po 5 Py MIMXR
21 21
— VCC =3.1V — —40°C
201 __ Ve = 3.3V 21 __ 5
19| — v =36V 19| — 85°C
18 18 I~ =]
7
17 ] 17 y / -
< 16 7 < 16 yAVA
E s 4 E s
5 7 5 1717
O O
O 14 ~ S 14 717
13 / 13 i
12 12 /
1 o 1 ] =
10 10 =
9 o B
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
B 5-45. A [F] LR HUE T HUIR RIS Py IR ER P 5-46. AFIEE T BEHRRS Py FIKXER
21 21
b Vcc =3.1V — —40°C
20 e Vcc =3.3V - 20 — 25°C g
19| — vVee =36V y.a 19| — 85°C aw, -
18 / I~ 18 / . ~]
7 7 ~
17 17 / v
z 16 < 16
< <
E s : E s /)
5 7/ 5 S
O 14 A © 14 /
13 / 13 oy
12 7 12
11 o 1 L =
10 — 10 —
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 = 928MHz. Vee = VCCfPA f=928MHz
B 5-47. A By B T BHIFHERS Py FRIFIRR B 5-48. ANFIRE T HRIEHER L Py HKXR
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6 40 B

6.1 MR

TRF2001 & — K & fe S A pT im AsiE (FEM) , B 755 & mdsHl4s (MCU) 1 E &4 (SoC) IC B &M |, &M
T EEL R R T 1GHz [ ISM SR . iZastFiEit B R4 R TX Shmicd 2G5 PA T4 MCU
1 SoC MIRE S |, Il AR AL LNA $2m RX R U R4 i iR T .

KEBNINFALT 1GHz (1) ISM #it ¥t 2 SoC [ — NI BRI 2 |, &Ik (TX) % oh 338 5 R H) 4E
16dBm % fi , {R/0F SoC SZRfmik 22dBm I, 47 TX ThE KT 10dBm K HiX 2 SoC K, TLihikanss
JilE (SFDR) % 2 N, EVFZEOLN , BN A28 7 75 ZA MO eI A 48 Bfil , LLRF & FCC M ETSI #x
WEVE FIEM SR . TRF2001 3 i 2 5 4 25 AR it 27dBm B TX S hRae /), ol SoC #EBAK 4
DNZEGN T84T, MFFK SoC I/ | 185 JG 75 B4 R EJR A1 BE k-

H e A LR AR At 50 @ A% 1, TRF2001 fiifl T REEMTGLL SoC MIH% L Th . %A (1 8 -2 il 1 45 5
il (CEN. CTR Al CIB ) FF a8 FECE N TX. RX sias (W= |, 75 1.6V £ 3.3V [f] CMOS HL %

TRF2001 7£ 3.1V % 4.25V [ %5 S JE F R Bl N TAF | 78 3.3V B LA E| 27.8dBm Pgar. s R H1TH T
][] 4.5mm x 4.5mm. 28 4. WQFN-FCRLF &%,

=}
6.2 TIRe T HE
VCC VCC_PA VDET
— 03 s
" TRF2001 Front-End Module
Power
PA IN Input Output elecey
— Matching Matching
TX_FLT
4 l
TR J—¢~ [TRSwitch % 7] ANT
Output Input 4
Matching Matching
ANT
Digital Controls Switch
[ H i
CEN CTR CIB LNA_IN RX_FLT
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6.3 REMEULEA

F7T PA. LNA. TR F=A1 ANT Hk2Z 4k , TRF2001 7E/NEY 4.5mm x 4.5mm $F 25 op 85 il 7 18 7 300 161 8 30 2% A
Ty RGN 2 25 B I T BE o

BRI IRI VS B B JE U B8 T DA 2 RERAM IR UG 2% , A TE RA TR EAMTUE DL B0, S22 3 5058 A1 0 I U 2% 4 ) 22
k. TRF2001 7£ Pg = 27dBm K FEH HSZIUE T - 56dBc i B i& i id A T - 64.5dBc HI =K i mi] |
T TATAT AN BED o« B2 BTl R AG I A8 P24 5 0 Th 5 B AL r R S e (0 & 5-6 o ), JRFE BN A
FEL YA FL 1 91 L P B A S R 1 e

6.4 S IIREAE

TRF2001 B =FohRetizt « &i% (TX). Uk (RX) Ak e fi . B i Rz hZ i b s |, A Bee 12 5
il CEN. CTR 1 CIB WE W &M TAER. £ TX BT | ik TR HFOGERS] TX_FLT 5. ANT JGH%E
B PA WA, SRS H PA 845 . 78 RX BT , TR JFRIERER] LNA 8845 , ANT JFei#: 3] RX_FLT 9
Ji. X TX Bg42 , 76 TX_FLT A1 PA_IN Z[HiEH— A0k TX JEREs , Dk Sk E SoC 17 /b & B #
TX_FLT #2#: % PA_IN. £ RX_FLT A1 LNA_IN 5]z [AIERE—AN Tk i) RX JEREES , DAIH] ANT 5] B 4t
=5, Bl RX_FLT 514 LNAIN 51, DLEBCR 421 5 T LNA.
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#HiE
PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

7.1 MAER

TRF2001 &% 552k SoC 54 R FEM , P IBEEVEREY B 2] SoC A & fefe SLULMIEE |, FHocas i
i ., TRF2001 )35 H7E 860MHz 2 930MHz 1 ISM 45 4 2 35 [ N .

7.2 HLAIN A
7.2.1 TRF2001 [H1EE[HT /B

K 7-1 J&7x 7 TRF2001 AEJGHIY @28 , 5 CC1314R10 52Kl o2k MCU Be %5 FH B 1 S 28 R A

Analog 10 R

c—
_LWF _T_O-mF_LmOpF ercc J_\VCC_PA $ VDET

[ Digital Controls

CC1314R10 or similar Sub-1GHz Wireless MCU L L TRF2001 Front-End Module
Power
[DAC> ' Detector
RF CORE PA_IN
pr>— S
TX_FLT
Digital @ RE P
Modem PLL = Balun &/Or TRP /\/\&j r
Matching Network
RFN g % ANT
R [RF 122> "‘
RAM || RoM | HRee >\
Wireless MCU

LNA_IN RX_FLT

7-1. TRF2001 A5 /225 CC1314R10 K4k MCU FExt
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7.2.1.1 #HER

TEAfH] CC1314R10 oLk MCU [ITFEME T 1GHz iR ZEH , /] TRF2001 ™ s (=i [EA TX i zha. %
7-1 RS HOE A L 915MHz AiiAia AT HAA KL 1:1 VSWR R R S A% S A I BEEL

R71. Wit 3%
wE P EE WiSH Gi-4

o 34kHz #% TX &R = 27dBm

B AP;E ;ﬁ’éﬁu(?TA) BAREH | gioleLink i 14 EHJTYIRIN (DSSS)

% (PER) U/ + 2.5Kbps 7 AHEER PER® = 10%
¢ 50kbps
o +25kHz W% = 5dB
«  100kHz RX 5% £ PER < 10% F4&f4:

N [ - T, 537 CC1314R10

: 5 R Ml Wi-SUN 2-GFSK ’

WHE B s R IR [ . 300kbps HaL ,)ﬁléfﬂi‘ﬂ/‘] RX 7
. +75kHz i SR > 7dB
e 496kHz RX i %

7.2.1.2 4T RE

TRF2001 £/ 1 50Q VLEC e , fEVLECH) 50Q R4t , AF5EAE TR 80 ANT 5] JI_E A B ATATT 45 UL BC o4
ffiFH CC1314R10 LaunchPad™ & it1E NZ% | #%it CC1314RF10 5 TRF2001 X [8) {5 -4 A% s 2% fi T
2200, i & 7-2 fios. 78 & 7-2 s inm ki) SAW JE %S FL4 |, LLid sk B CC1314RF10 AR 24k
59, HAEUE 5 A2 38 TRF2001.

WMCU_VDD VDDS

FL1
BLM18HE152SN1

VDDS_FEM

us
2 17 To antenna

VCC_3P3 ANT
or connector

J L2a
J1onH  Ccoa 58| VCC_PA
aAnH 3pF VCC_PA

2
2
= & | VODR RF ce3 DIO1_VDET & VDET
J;— DCOUPL  SUB-1_GHZ RF P ‘ DNMFL"* 4 DNM 10,
SUB-1_GHZ RF N ~ LNA_IN
oo WMCU_TMS &33 JTAG TSMC ‘524an 26"': s pr ™ >
WMCU_TCK ¥ JTAG_TCKC X~ ¥ PAIN
= %) nRESET 12 | g LT
3 RXTX ——c23 3
RX_TX 3pF B39921B4344P810 TXFILT
X32K Q2 £ —

& xazk o
XagM_N =

vi 65 Yaem N wcin ) ) >

32.768KHz EGP
14

PRI CC1314R106TORSK 75 | SoL

| - Re1 Rs8 — SDA

DIO28_CTLO_CTL1 AAN—CTOCTLL BTy et

7
cs1 00HM et

8
3.3k CTL2
1opF Re2 A60
= o CTL2 EXT — TRF2001

DIO29_CTL2 )

0 OHM 33k

& 7-2. TRF2001 CC1314R10 £ MCU Hy¥ 0¥t
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7.2.1.3 PiAA &k

7-3 BT WE A OTA PER 4%, 1E R SHLE WL 2 (M AR X 8L B AL e &~ 20 ik 7R A
TRF2001 1E RGP FEThfe ( CC1314R10+TRF2001 ) AIAE il TRF2001 ( CC1314R10 7 TAE ) fItE M.
il TRF2001 B , 7E 3.6 X HLFE & Rl T 4 5.5% 1 PER |, ifik T 10% M1 H b ; 1M ARAfEH TRF2001 K
PER JL &AL % HFREM 5 1%

Kl 7-4 JEox T BE B EALMM TRF2001 {ENiEHY AR K RX REUEX . WELSIR BN, 50T
CC1314R10 B EAILL , TRF2001 ¥ RX REEZHE R 149 6dB % 8dB.

100 -94
CC1314R10+TRF2001 CC1314R10+TRF2001
. CC1314R10 standalone 86 . CC1314R10 standalone -97

80| — 10% PER 08
€
3

3 60 g -102
% 2
w 7]

o 40 3 -106
(2]
x
(4

20 -110

5.5
0 0 2.83
0 114
1.1 2.1 3.6 5.2 50kpbs 300kbps
Distance (miles) Configuration
OTA & , PER bl LT f=915MHz , Wi-SUN 2-GFSK , Kk AL RX REEUE
( *F PER<10% )
B 7-3. B E A ) PER 5EEEZ FIKX R
Bl 7-4. %8 B i) RX REE SR EZ AKX R
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7.3 BRI
714745
7.4.1 T /G758

/] 7-5 o 1 TRF2001 [osfilfiifae AURRTREE S /E (361 2 ) MEBE A EE (2 )2) - HZRE0k
TREF(E 5 S BRI LR SE B

o CHATIAE S AL LT (GCPW) fiZk.

© DREFIER B P I RUT AT 3 ERE I IS ALEE S R AT, IR H PCB WA R AT ES MM | S fFIn i
EfTIFAL.

G AE ST 5 LB BRI O I B 2 P s e AT A 2

S/ SR B AR 5 BA B AL AT WG () LRI L

oK FELURE A it JCLE 8 P PR

REATREAE /N RS RIS

A RBEBAT RS E L PEAE R 1§20 TRF2001 iP5 #28/1 7757, TRF2001 ATLARER EVM BT
VAL, EVM BT I TRF2001 2P LA TTIT 1 o

7.41.1 BHEBREM

TRF2001 X WQFN-FCRLF % |, B HOKNJEM . B 3E T 77 1SR 5% 82 31 B B AR I i sz b -7
Mo 7SIl BIF RIS |, 350 R BHGT FLK PCB T 2 Bl 28 1 T 7 32 21 N J2 (1) 432 H S 1 o

7.4.2 Fijmapl

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

oooooo

|
: O () () () L |
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. i Rl
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8.1 B=J7 A BT

Tl RAG 558 =T7 7 fh BUIR 55 R HOME 2, AN BERA -5 e i R 55 AR AB PR3 IR A SR AT, ASBEA At
7 i B S5 BB S AR AT T1 7 it s IR 9% — R R s A AT

8.2 BT FEHTE A

FHRWCCR @A | 1A t.com LS SO midy Ay SEATIENY , RIVATAE A G o B B O
o AREUWTEAE L I EHRE O SO RS BB I k.

8.3 TR

TIE2E™ s Se b iz TR E S Ok | T EHEN L KA RANRE . S RiF@es M. B8
A AR T E SR KA E R RE R .

BERE N A TTBRE “HRIERE T SRAL. XA IR TI BARPE | AR —E Rt T WA iE2 0
TI (i FH 252K

8.4 Htn
LaunchPad™ and Tl E2E™ are trademarks of Texas Instruments.
PR bR A B BT E I .
8.5 FHHHHES
Fr LR (ESD) S BRX AN E R HLEE o AN A (T1) BESGEE 2 B TR 18 A B AT A SR AR L o SRS I3~ T A 3
A FZAETRT | 7T 2 PR LB .

Ao\ ESD (A /N FEBUNITERERE S , KBS FEE IR R REE A 5 ZBIBUE |, R BV EH A2
HUE DU T RE 2 S B R A AR AARAT .
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TI RiEER ARIERIN IR T ARE. &7 BEEEnE R e 3.
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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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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

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.

i
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EXAMPLE STENCIL DESIGN
VBAOO28A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

<——r (0.827)

22
28X (0.7)
28X (0.25)

1 [ ) ‘
|
|
|

21

T o
Tl |
(05)
i

24

@a

PG

"?7

X (0.775)

"

2)

il

ARREa9

|
B 1
= 1 | :
(RO.05) TYP l ] G D H l ] G
8 | 14
- 2X (1.34) —= ‘
PKG
¢
4.2)

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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