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- +1.2dB (12GHz)
- -1dB (14.8GHz)
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- 4GHz : 14.4dBm
- 10GHz : 14.6dBm
* OIP3:
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LRI = 1Y S Ty < SO 4 B2 R I A e 20
LR - =3 = OO 4 8.3 B STRL T IR oo 20
5.5 BB UEE oo 5 8.4 AR oo 20
LR 7 8.5 T e eeeeeeeeeeeee ettt ettt ee e 20
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B.1 BT ettt 13 8.7 ARIEZR oottt 20
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___:3 :______: 8:___ GND
I O -
[ T BT A GND
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5.1 4% B RKBUEE
75 F SRIBKAA T I T AR T A (R S A ] ) O

B/AME B HAL
Vbp RTINS -0.3 55 \Y;
Pine INP %\ 5| 50 R 5 20 dBm
Vinm INM %t N 51 B e -0.3 3.33) \Y,
Vep W H 5] T P -0.3 3.450) \Y
T, 4 150 °C
Tstg T A il -40 150 °C
(1) B X RAHIEE BT T Re 0 B HE AK ATRIR o« 2N R A BTE 18 F+ AR R AR X B 5 T BUAE & s 7744 4 IAMAAT ] oAt
AT TR IR R8T . WA #7734 AQTE X RAFVE E JEHE AR, SRS B2 IER BT | XA RERS M 3 ¥ ] 5
PE. DIReFIVE BRI LA F o
(2)  Vpp =0V, HKME N 0dBm.
(3) Vpp=0VH, KfHN 0.3V,
5.2 ESD &%
Uik L::XivA

N (HBM) |, 754 ANSI/ESDA/JEDEC JS-001 #3#E , Fira 51 ™M | £1000
V(esp) R — — \Y,

FEEH SRR (CDM) |, 754 ANSI/ESDA/JEDEC JS-002 fif , i 5@ | 250
(1)  JEDEC 3c#4 JEP155 #5iH : 500V HBM KBS 7E A7 ESD £ iife F e Er=.
(2) JEDEC Xt#4 JEP157 45t : 250V CDM i} fefis EbnvtE ESD 2 HlMAE F %44/,
5.3 BUWEIT %M
7E BRI KSR T I TAR IR ESE HE  UAR ( BRAESI A1 )

B/ME PR BAfH| Hfr
Vbp EER/AGENES 475 5 5.25 \Y
Ta TAERREL B 2 SR -40 25 °C
T, 4l 125 °C
5.4 #MHRER
TRF1213
AR RPV (WQFN-FCRLF) V08
12 BB
Roua 25 BRI 66.7 °C/W
R0 yc(top) SR (TIE ) #BH 35.3 °CIW
Ro s 45 2 L AR FABH 31.1 °C/W
Wt 4 B THRHIES 4L 0.6 °C/W
Vg 457 IR IE S 2 31.1 °C/W
R yc(bot) A (JEH ) #BE 10.7 °C/W
(1) BXREIARIERNEZEE , WS FFHAIC KA R R -
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5.5 HASRFE
Ta=25°C, Vpp =5V, 50Q Hiifi N , 100Q ZE0H ( BRAER AWM )
BH \ WK BAME SBE Bk B
RURTERE
f=0.5GHz 13.8
f= 2GHz 14
sds2t | f= 4GHz 14 .5
f= 8GHz 13.8
f=10GHz 145
f= 12GHz 15.2
Sss11 EPNEVEibd f=10MHz & 12GHz -12 dB
Ssd12 | RkE f= 10GHz 34 dB
Imbgan | 1 35 A< -7 f= 10MHz % 12GHz +0.3 dB
Imbppase | FHALAS- 4 f=10MHz & 12GHz £3 I3
CMRR | Al L (™) f=10GHz -32 dB
f=0.5GHz 72
HD2 — Bk E Po = 3dBm = 2GHz 59 dBc
f=4GHz -56
f=6GHz -47
f=0.5GHz 76
HD3 =ik Po = 3dBm f=2GHz -64 dBc
f= 4GHz -55
f=0.5GHz 72
f=2GHz -61
VT N (R 58 4o
TR {OMHz 15 f=8GHz -53
f= 10GHz 68
f= 12GHz 69
f=0.5GHz -92
f=2GHz -82
IMD3 | =gk o " SBMEE - [1=acH: 78 dBc
o 10MHz i1 f=8GHz 74
f= 10GHz 72
f= 12GHz 67
f=0.5GHz 12.7
f= 2GHz 133
OP1dB |t 1dB i f= 4ok 144 dBm
f = 8GHz 15.2
f=10GHz 14.6
f= 12GHz 14.8
f=0.5GHz 67
f=2GHz 56
OIP2 |4 — Wi fo= ~odem i [r=acHz %3 4Bm
i B AR ;)(SMHZ - P 28
f= 10GHz 63
f= 12GHz 64
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Tao=25°C, Vpp =5V, 50Q Huufi N\ , 100Q Zo%H ( BRIEREWH )

28 RS B/AME  HAUE  BAMfE| B
f=0.5GHz 41
f=2GHz 36
OIP3 |t =Wk ;}? T SBMBE - r=acHz 34 &Bm
nE 10MHz 16 f=8GHz 32
f=10GHz 31
f=12GHz 28.5
f=0.5GHz 7.9
f=2GHz 8.2
o f= 4GHz 8.6
NF A f= 8GHz 10.8 98
f=10GHz 11.8
f=12GHz 12
FEHE
Zo.piFF | Z5rHH BT f=H (BTN 12
Rinm IS INM HiL B 50
Cinm P INM 25 12 pF
2V
loa HROER Vpp S L, PD=0 174 mA
lapp KW LR Vpp 51 R H# , PD =1 11 mA
ENABLE
VppHigH |PD 302 4 i i F 1.45 \Y
VepLow | PD 5l EIZHHIK P 0.8 Y
PD = @7 ( 1.8V &4t ) 40 100
lppeias | PD fi & HUAL ( PD 51 BI_E IR ) — - pA
PD = & °F ( 3.3V 4 ) 200 250
Crp PD 5l HL % 2 pF

(1) AR (S21 - S31)/(S21 + S31) W& . w1 INP, %50 2 : OUTP, #5113 : OUTM.
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5.6 SAlkpt
Ta=25°C , IR LI EM R |, Vpp =5V, 50Q HumdiA , 100Q ZE4%HH ( BAEBG UM )
16 16
15 = 15
14% - 6\ \\ - 14
> ‘Q\ // NS F— = \
~ 13 N = 138 &
g ™ g N
% 12 \ ﬁ 12
& 11 B 14
10 | — —40°C 10
— 25°C \ — 4.75V
9| — 85°C 9| — 5v
— 105°C — 5.25V
8 8
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Frequency (GHz) Frequency (GHz)
B 5-1. MR TE B A RITI RS &l 5-2. AN Vpp T H BT R 28
0 0
-5 = -5 A
T~
-10 //;/:7' -10 /‘/-‘
/
/"
g 15 /4 ™~ ™ / o 5 p N /
2 N NN 2 Z N
= = N\
2 .20 A\ 2 .20 /i
» f\/ * \\/
-25 -25
vV — —40°C
— 25°C — 475V
-30 \/ — 85°C -30 — 5v
— 105°C — 5.25V
-35 -35
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Frequency (GHz) Frequency (GHz)
B 5-3. BB Y B A I 1B &l 5-4. A Vpp i A KB SRR
-25 -25
-30 = A ; -30
=
-35 ﬁ sl 35 //’ -l
8 0 ///6_/// g w0
% 45 A/I‘/A’/ % 45 4/
; A7 5 7
rc//
-50 V — oC -50
55 [ b %‘06 —ne s — T
— 105°C — 5.25V
-60 -60
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)
K 5-5. B&/MELEEE F Py AR 1] R K 5-6. ¥/ Vpp TEE N EIR HRE
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5.6 AR (4)
Ta=25°C , ifFE M A0 E R EHRIE |, Vpp = 5V, 500 ML A , 1000 ZE5Mth (KRl A )

42 42
\ — _40°C A\ — 4.75V
NEe — 25°C R sy
38 — 85°C 38 |\ — 525V
36 < — —— 105°C 36 /\
—~ 34 —~ 34 —
3 — E N ~—
g 32 §\Q 3 32 — N
© 30 N © 30 I =SNS
: : \N
O 28 \\ o 28 \\\
26 26
24 24
22 22
20 20
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)
Po/T#i = - 5dBm , 10MHz F-# 1% Po/ T# = - 5dBm , 10MHz T8 [A1F7
B 5-7. BMBETEE M OIP3 A& 5-8. #A~ Vpp TEE WY OIP3
-55 -55
-60 -60
3 Y, 3 g
T -65 4 o -65 74
5 7 5 7
c Pd c
S -70 e S -70
=] — =} = |
8 75 S5 7 —— 8 75 -
w S [ '~
ENE=o~=7aNl ==
z -80 74 z -80 ==
= " |
™ / se)
o -8 / — —40°C q -85
= j — 25°C = — 475V
-90 |- — 85°C -90 [ — 5V
—— 105°C — 5.25V
-95 -95
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)
TE (2f4-fo) S KM , fy <fy; Po/ T#K = - 5dBm, TE (2f4-fo) SRR, f <fy ; Po/ P&k = - 5dBm,
10MHz %k i5 [8] b 10MHz %k 38 (8] b
A 5-9. /B EWE A IMD3 FEAK &l 5-10. A Vpp YEHE A K IMD3 FEfiK
-55 -55
_ -60 _ -60 %
O [
g 65 // g 65 //7/
> >
g 70 ) 7408« g 70 — // /
?')- - ///%// qg; s /ﬁ/
‘E - —~— —— L‘E - o~
£ -80 NNy 4% £ 80 v T
S - a4 S -
& NN - J—
g -85 — — -40°C 8 85—
= / \ / — 25°C = 7 — 475V
-90 V24 — 85°C -90 — 5V
—— 105°C / — 5.25V
-95 -95
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)
TE (2fp-F1) KA T, £y <fp ; Po/ T2 = - 5dBm FE (2 fy) BHFIEAET | £y < fp 5 Po/ T8 = - 5dBm
10MHz ¥ #5% [7] F 10MHz ¥ % % [F] F
B 5-11. BNERETEE AW IMD3 EiF B 5-12. A Vpp TEE A K IMD3 &
8 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TRF1213
English Data Sheet: SLOSEDS


https://www.ti.com.cn/product/cn/trf1213?qgpn=trf1213
https://www.ti.com.cn/cn/lit/pdf/ZHCSW72
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSW72&partnum=TRF1213
https://www.ti.com.cn/product/cn/trf1213?qgpn=trf1213
https://www.ti.com/lit/pdf/SLOSED5

13 TEXAS
INSTRUMENTS

www.ti.com.cn

TRF1213
ZHCSW72 - DECEMBER 2024

5.6 JLAIRHE (52)

Ta=25°C , M2k B BEIRE , Vpp =5V, 50Q Huiifii A\ , 100Q ZE 4 ( BRIERNA BN )

OIP2 Lower Frequency (dBm)

9 - 9
\ / A — 475V
85 85 — v
g0 |\ \ 2 a0} \ A\ — 525V
\ s | V/ | \\
751\ N 57 N =
70 N~ — § 70 -
\\\ L = ~— —1
65 — g 65
~— i Iy
60 & 60
3 ™

55 2 55

— —40°C &
50 — 5C S 50
45 — 85°C 45

—— 105°C
40 40

0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

Frequency (GHz)
T (fo-fy) SR ZM N, fo >y Po/ T8 = - 5dBm
10MHz F#% |] b
Kl 5-13. B/MRETEE A OIP2 AR

1 (fz-f1) ﬁ%%ﬁ‘l\ , f2 > f1 ; Po/jﬁ??ja& = -5dBm ,

Frequency (GHz)

10MHz T3 8] [
& 5-14. B4 Vpp JEFE N E OIP2 BAE

OIP2 Higher Frequency (dBm)

90 90
— —40°C — 475V
85 — 25°C 85 — 5V
— 85°C € — 5.25V
80 A 5 80
75 = 75
70 / g 70
=]
65 \ g 65\ '—\\
w
60 \ 74&7/— 5 60 \ ,/. LN
55 \\\\ /7 £ 55 < ol \.
50 \——_? Vili % 50 —\_/ /
[—
45 \\¥ / / 45 \ //
N
40 40
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)

T (fotfy) Z KA T | fo > fy ; Po/F#ki = - 5dBm ,
10MHz FH % A1 k%
B 5-15. EMNEETHRENE OIP2 FR

£ (fo+fy) EREAET | f2> fy 5 Po/ 73k = - 5dBm ,

10MHz T-H % A1 k%
& 5-16. B4~ Vpp TEE AW OIP2 B

IMD2 Lower Frequency (dBc)

TE (ffq) UK TR | fo > fy ; Po/ T#k = - 5dBm,
10MHz F %% (a1 5%

B 5-17. BMEEEE N IMD2 A%

TE (fp-fq) SRZIFMET |, fp > fy 5 Po/ T8 = - 5dBm ,

-50 -50
-55 -55
-60 g -60
z L
-65 3 -85
-70 = g -70
| 7 /LA 8 (/o ~
} A /;/ D z . / ~N
80 | 7 S -80 7
™S/ 8 as| N\
-85 — —40°C Q 85
/ / — 25°C = AR\V/4 — 475V
-90 — 85°C -90 — 5V
/ \V — 105°C \y — 5.25V
-95 -95
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)

10MHz T #38 [8] [f
& 5-18. B4 Vpp L A # IMD2 A%
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5.6 AR (4)
Ta=25°C , ifFE M A0 E R EHRIE |, Vpp = 5V, 500 ML A , 1000 ZE5Mth (KRl A )

-45 -45 /
— —40°C — 4,75V
-50 A7 \ — 25°C -50 / \\ — 5V
o /// \\ — 85°C o / \\ —— 525V
o] [o] —
T -55 LY — 105°C T -55
> 7 A\ > /- A\
& -60 7/ 7/ / S -60 ll
=] >
w7 A\\ED NIV 0 7 NWARAN WY N/
5 S\ ANRIY \EALY
S 70 / S -70 ’ N
T T
é -75 \ / é -75
T 80 ~ 80
-85 -85
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)
TE (fo+fy) BT | fo > 6 Po/ T3 = - 5dBm , 1E (forfy) S ZAME T |, fy >y 5 Po/ 7% = - 5dBm ,
10MHz 7 #5% |k 10MHz 7% 7] Ff
& 5-19. B/MEEERE AT IMD2 i &l 5-20. B~ Vpp TEE KM IMD2 i
-42 -40
45| — —40°C — 475V
— 25°C % -45| — 5V N
-48 | — 85°C /7/ ' \ — 525V /
51| —— 105°C / / -50 N
o4 ——/ ALY -/
3 67 //, —/ A\VARY z 5 / \ \\
h=2 -60 '/// \ \ \ S -60 1 \
P 74 s 7 N/ |
I o )/ 4 N T 45 /} ~~/ —
-69 7// \\ -70 / \/
| \ /
-75
-75
-78 -80
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
Po = +3dBm Po = +3dBm
Bl 5-21. 2R i B W) HD2 &l 5-22. ¥4 Vpp 1t P 1 HD2
-45 -45
— _40°C — 4.75V
-50 | — 25°C VA -50 — 5V
— 85°C / — 525V
55| — 105°C 7 /7 55
—~ -60 /,/ . -60 ///
3 L 3 //
S 65 / S 65 /
3 / \ 8 4 \
T 70 / — T 70 / —
"/ ] / ‘
-75 7 4 -75 7
-80 )/ -80
-85 -85
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
Po = +3dBm Po = +3dBm
& 5-23. BAMEEEE MK HD3 F 5-24. ¥4 Vpp TEE W HD3
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5.6 JLAIRHE (52)
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5.6 AR (4)
Ta=25°C , ifFE M A0 E R EHRIE |, Vpp = 5V, 500 ML A , 1000 ZE5Mth (KRl A )
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6.1 MR

TRF1213 J&— Gk m VE RE Som % 22 0 S ( RF ) JBOK &S | BP0 S50 (RF) ARt (IF) BEFTHEAT 104k | (557l 98
L 14GHz. RSN 32 3] PCB LA iR & i as R . ZasfH R A =ik 12GHz (AR | 2
B HF ) 2 X 58 H N AR . XA ST IR PR S 108 (ADC ) I, i@ R 6 it ZEEAT b 5 22 0y
RIS N o 1Z 3 B 2K, 2 w50 Q@ JRIRENIT | ATHEHE R 14dB I A

Zar /e PCB _EATE ZARAT B sl Moot , AT fafedii /e B 56V 4R i vk Re

i NFH R A A . TRF1213 B 5V HIEAEH . G524t T s ThRg.

6.2 TR T HE ]
NEER T TRF1213 IIRETHER . iZaefh3eA B 5 AR A s S e B ) 2 .
TRF1213
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6.3 REMEULEA

TRF1213 & — A H BRI AEZ DRSS (FDA ) |, BURZ A B INM 2 HBH 35 A0 s it FEL R AS 7 b B FH 28 AT sz
TRV T | $EAE 12GHZ 5 %5 V0 BB P 0T HE 8 A N o R A IR A 2 A T A S A A N RN i 5]
b, ATAE IR B NS R E R, AR A .

TRF1213 ] FE Sk Z 0 HOREs , BB 15.5dB M1 [E e 1 2
O 2E F A AR LR METHBR L | AT CE S8 AT Y ) Y SR AL LR e R R PR T

BT 58 LAV BB AR T 10dB , BRI/ S A VL EC I 4% o IZIBORES 0 O IRELRL BT . BRI, g b 2
AT DAAE i s o e 0BG FL PEL 25 B R 2, DUBR A H REL T

TRF1213 1 5V Fe At . A e Y (3 e ] fi 4 o R AR 1T
6.3.1 £Z5 A

TRF1213 & — AN R AR Z 0Ok Es (FDA ), PLR A B INM 2 B 38 A s i FEL B2 7 b FLBEL 2% T k4%
AR, $24E 12GHz 7 58 6 FE Y AT TEE A7 0 N o 383K A2 U A S HE 2 2 R0 E E S A e N RN g 5]
b, AR R E S N RN R LS, AT R A N .

TRF1213 n] FAE B % 22 0 iR #% , B 15.5dB [l e 3 7 .
GO AS B AR M TH BR R | AT LE B AT S ) N SR R ZR P T

55 95 LRI AR FEAR T 10dB , HIUbTC R i A DLRC 2% o 8O & i O IR ELR R L. BRIE , s 22
AT DA A s o e 0B FL PEL A IO R A ARt FEL T

TRF1213 5 5V B HJFEAL . B E YR (I ] 7 40 S AR BT -
6.3.2 HAJHA

TRF1213 (5 3.3-V HH R AL . S AR B L EE NS . Rk, 782U AN S Atdan A RS H 51 BB X e
B _E S S AR AT SR AR A . PR YR AR H AT R AL B R AR T .

6.4 B ThEEAE
TRF1213 WA Theem « TAER MK . Xehaetizth PD 51 , tn F—T ik,
6.4.1 BB #E=C

s R AT W R, PD S T BORE AT Wi . BB ISCRE 1.8V 1 3.3V #ri@ 4 |, JF DA oy B e .
W RS ae B TRERS eIk .

FHJE , B5EARTREE N R A . SRS IR BBORAS —#F , N BIZE 85 1R A NS 5 i i ik
R AR ARSI H P S s £ i Y O
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7 ML FSEHE

&iE

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

71 MRGE
7.1.1 Hz)E% ADC

TRF1213 f—N UL R IR0 B A 20 % N = ADC (#1171 ADC12DJ5200 B¢ AFE7950 ) . 1T LLEkE
T e e VISR AR, YR IR 2l T IS B B T IR RCEHRE ( GSPS ) 1) ADC. TRF1213 Jy Hui % 2 77
(S2D ) S #S |, EA s ve P IR . B 25 AAI AT | T S8 L 2R B S T VR S A T 2

K 7-1 75 7 ADC12DJ5200 MRl M R . fR¥E ADC AR SGEEOK |, iz T el , IR BER R

Resistive Matching Pad Antialiasing Filter

TRF1213 ADC12DJ5200

Bl 7-1. %#: ADC12DJ5200RF

7-1 R T URBN AR O AR AN ADC 2 [A] BB /N7« RIDUECES ( BOZIRAR R ) MIPTIR B IEIAE . X Tax Lt
B, BN RST RS R O RS 1 . TRE1213 %0 14218 5 /£ 4K5h ADC 2iE R , (HA 2 F 2 ADC i IK.
fEBIZIIAE , TR ADC A AT IR He #41

K 7-2 R 7 AFE7950 (i bz (1 % Hodh TRF1213 /& S2D Uk 8% .

To AFE7950 RX

(See NOTE A)

A.  AFE ILEMZE @ JofF288 (L BR C ) AEI TiliE (A, B. C. D. FB1 A1 FB2 ) FlJiialr.

& 7-2. 5 AFE7950 RX &
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7.1.2 i EHH B

AT T ASFE N DR )R 4 R AR IR PR S . AR iR 100Q E AR, R
EINFM N 14dB.

""""" ’ TRF1213 §1ooo

&l 7-3. ThERA Bk AP

Voltage gain = 20 x log(Vp / V)) (1)
Power gain = 10 x log(Pg / P;) = 10 x log((Vo 2/ 100) / (V, 2/ 50)) = 20 % log(Vo / V|) - 3dB (2)
£ 71, NFEMATIERER T Kfh B EEIR

ST HTH
FIRAA (TRF1213)
P, (dBms) Vi (Ver) Po (dBmjgqp) Vo (Vee)
-18 0.080 -4 0.564
-13 0.142 1 1.004
0.252 6 1.785
0.283 7 2.002
7.1.3 HAEBEFT

TRF1213 X 2mm x 2mm WQFN-FCRLF $13 | Kt B B # B8 M. B B R 5 R BUHIE 5% 2 21 2 1 1
Mo GRARE , KT R0 A b e 51, DU EAAREE] PCB TH)Z . i i — /Mt LK PCB
T0 2 I BEERCF I E R N E T, ULRTFREEFERINE.
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7.2 AN

AT A4 TRF1213 H{E AFE7950 ) S2D K 28 7R«

7.2.1 TRF1213 ZEZ Y HES

KNG T MR AR, o TRF1213 R S 24y (S2D) MUK # I 9k5) AFE7950 FH21s0E

K 7-4 Eor 7 TRF1213 K5 AFE7950 HEYSCEE (st it F R FE . soE e DI B e T IS AZ AFE7950 Fif
Uity FRIATUHY

co7 AFE7950
OUTM — DNI i
.
TRF1213 Loo Con
OuTP DNI ONI
RXIN-
css

DNI

VOUT_5V_LMH
L17

10000 C109 Cios 1 cio2l cosl

0.22uF 22uF T 220F T 22uF

& 7-4. TRF1213 7E%H AFE7950 8t

7.2.1.1 FIHER
AFE7950 j@iE 7 ZE LA 2 9.6GHz.
7.2.1.2 TR

TRF1213 Bt & A S2D ks . L TRF1213 #5842 T 52 B n] FE VLR RO B2 g 23 48 . S8 AFE7950 HY
BB RIS T @ IE i) AFE7950 ADC #ii N ULAC 2% . TLECJCAF FIE$RFE T AFE7950 [8]98 35 FE R s Al — U i 2248
1, R A 3 1 AR 2 B 5 B = O D) e A

# 7-2 Bon 7 RXC BB T YENEG A (BOM) i , RXC i@iE 5 9.6GHz TR JLAL .
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£ 7-2. FULIIE = 9.6GHz it RX & {1 o

= (A= b3 Zih RERBFNRE

EEVAGLER c117 A 100nF B4
LI BEL BT F 7 C115 g% 100nF e
EL U B e A c111 A 100nF e
LI BELBT F 7 8 c122 H Y a2 100nF e
INM 3 7 R82 LB 2% 00 G2
TE 2% R74 oL B % 10Q s
TE 5 R70 HL B 2% 100 B2
TR R69 Hi B 2% 10Q s
TE 5 R67 H B33 100 G
TEUR £ R71 LB 28 1200 e
TE 5 R68 HEL B 5% 120Q G
VLA co1 — — WAt
VLR c103 — — WAt
N c83 — — W)k
N L22 HR 3% 0.1nH B4
N L18 HLIR 3% 0.1nH 3
N C96 H kS 0.1nH G2
ULz (o:74 H kS 0.1nH G
VLA L20 H RS 0.6nH 3
VLA co7 A 0.3pF e
VLR c8s A 0.3pF e
N c92 — — W)k
7.21.3 R thsk

B 7-5 Bor 7 Bz it g0 s s . i S it RXC JEiE B AFE7950 i, TRF1213 i A\ i %
&Ny -35dBm.

Amplitude (dBFS)

-25
-26
-27
-28
-29
-30
-31
-32
-33
-34
-35

8.6

88 9 92 94 96 98 10 10.2 104 10.6
Frequency (GHz)

& 7-5. 77 P9 it R S
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7.3 EJRMREIL
TRF1213 F 2 5V B Rt . mEEY TElMEEREE., BEERNA S E R SSRIE T IR 8.

XFREH N HRA S, IR RS ST Vop SUKA B — AN RS Tofh . R R BN EM RS
FRA B XA R A B A N AR5 U. HIES R 7.4,

7.4 %7
7.4.1 575 H

TRF1213 /& KL 14dB 1 2 1K) 58 5 HLURS S ISUROR A o 8 ) ELA AR X i 398 2 FR) 5 i SR BIUBOR 2 A7 B0
I, EE R R, LR RRUE MR R T RE . A 22 R AL OR OR5 15 5 58 B8 bk . LR SE B R A I fE
7-6 R T — A RIFAT R 7RGl IEEICRRTHZ .

K S A N ) 2R B AT AR EB LT T (GCPW) itk X TS 2, WM RELLMEMZE | AL HORA X
MR A AR Y) H . Oy 7 KB B AR AL AT, UL RS H 22 20 Ee B AR . REATRE A AN RS 2R
aefhe BLAL RN R . 50 Q KM T INP MLk | MM A S BEE SRR, BIR INM 51
b BAT R BN . B ORTIUZ AN P92 1 1 5 1 FLAE & R 4T

FESHE T EBGRGLL , TR TSI AVE LS PCB R T R P IHNERRAE 2. Oy 1 SCEABUREHAL , 1
RS (IME S Y 7.4.2 ) R ECRUR SRR TR et T

7.4.2 7 jmapl
dc-blocking caps placed very close to Matched differential output routing
the device with symmetric ground vias
- d/" 4
\ - LV et
[ ] aP an
® L ap aP
® Smi
sim] <3
3 & = } ~ ]
(] L] ap e’
T )
TRF1213 device [ omty
2 - =P 4R
& ° ah aw
eim
Thermal via under the device, connected to top layer Supply decoupling caps (0201 & 0402)
ground for improved heat dissipation placed very close to the device

B 7-6. fil Rl - BENTEAR

TRF1213 284k vl TRF1213 EVM MRBEATIEM . B XRIFMEREMMNRAEENELZELE , E2 W
TRF1213EVM user's guide.
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8 BRI SRS

8.1 B Hr

8.1.1 B=7 i B 7 B

Tl KA S B = MRS E RFME R | DR RS 2= s iR 55 sl ARME B 3E B A AT, ASEER Atk
277 LR &5 B el S AT T F= e AR S — i R R BA R .

8.2 XY HF

8.2.1 fHHX 1S

152 LN AR SR

o HEMNEE (T , TRF1213EVM /1755

8.3 FWOCR EHTE A

FRRWCORERNER | 75 PHUE ti.com ERIEAE ShoCIFIe . mith @Ay BEATIEN RV AT ARG 5 8 B
o AREHMEMEL AR M BT RS BT il .

8.4 L FHEIR
TI E2E™ 0o il ts 2 TR EES VR | o B NG RALIRS T 20 i s M3t 38, BR
DA RSB R | SRAS T 3 I DO B R B

FERM AR BB DTS IR fefit. XSSP EIF AR TI BRI, IF HA 2 &k TS 52
LA RREEE S

8.5 Fitn
TI E2E™ is a trademark of Texas Instruments.
Fr a3 A & B A & .
8.6 B HIN HE S
FRELCE (ESD) SR ANMER M . AN ACER (TI) B UCE I IE 2 (1) 05 s it AL R B A S A LI o SR AN < TE A (1) b 3
A FIZRRLFE | T A S R S 6

m ESD MR /NE S EHUNRITERERE | REBEA SR, RS RER R REE A BRI, REE VIR ANm S
KT DCRR AT e 2 T B F S LR A AR AHAT .

8.7 RiFR
TI R AARERYI IR T ARE. 157 BRI E o
9 1T i it f
VE - PARTRRAR I TS AT B85 2 FT RS 11 T RS AN )
Hi# AT FR A bi 22
December 2024 * WIUH RAT R

10 HLAL. BEEAETEER

PUR U A S AU B AT IS 2. X5 B H E #AF T I ol B . Ble A 225 , A AT E R
HASH BRI BEAT AT o A R MEEE R AP ST R RA 15 2 B 22 ) ST

20 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: TRF1213
English Data Sheet: SLOSEDS


https://www.ti.com/lit/pdf/SLOU588
https://www.ti.com
https://e2e.ti.com
https://www.ti.com/corp/docs/legal/termsofuse.shtml
https://www.ti.com/lit/pdf/SLYZ022
https://www.ti.com.cn/product/cn/trf1213?qgpn=trf1213
https://www.ti.com.cn/cn/lit/pdf/ZHCSW72
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSW72&partnum=TRF1213
https://www.ti.com.cn/product/cn/trf1213?qgpn=trf1213
https://www.ti.com/lit/pdf/SLOSED5

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 1-Jan-2025

PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
TRF1213RPVR ACTIVE  WQFN-HR RPV 12 3000 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40 to 105 1213

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents Tl'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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RPVO012A

PACKAGE OUTLINE

WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

lj‘i R

PIN 1 INDEX AREA—

0.7
0.6

¢ L*fifﬁiﬁfifg

oo1 |

1000

0.00
EXPOSE 2X
THERMAL PAD SYMM
| |
5, & s
. N1 (]
- - | | | 7
: T 12X (0.18)
N ) (
13

[J0.75+0.1

PIN 11D

—= ﬁ (0.055) TYP
\

- F
.
10
12X 8:2
0.1® |C|A|B
A4 0.05()

4225258/B 04/2020

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
RPVO012A 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
RPVO012A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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BASED ON 0.125 MM THICK STENCIL
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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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