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. U4 FBH (1dB) : 12GHz BEES O JTL—k@ EEFAXO
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Vpp NI—Bo BV EBE 0.3 3.450) \Y
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Ta BHERTORERE -55 25 °C
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12>
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ReaJctop) BEAHA ST —A (LE) NDEIER 35.3 °C/W
Ress BEALA SERADBIKSR 31.1 °C/W
YT BEERA S LEANOEBEMENTX—& 0.6 °C/W
Y BEAWMASEBRAOEFE/INS A —& 31.1 °CIW
Rauc(oot) BEWA ST — R (KH) NORIEH 10.7 °CIW
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55 ERNEH

TA=25°C, Vpp=5V, AABRTHEHIZ100nF ® ACAY TV ITAVFoH, 500 T LI RAH, 100Q Z8H

B (BICRBROEVERY)

NFA—5 \ FARRH WEE  BAE| By
AC 5t
f=0.5GHz 13.9
f=2GHz 14.1
) f=4GHz 13.8
Sds21  |IXT—4 4> dB
f= 8GHz 13.2
f=10GHz 13.7
f=12GHz 14.4
Sss11  |ABUR—2 OA f=10MHz ~ 12GHz 12 dB
Ssd12  |@FAYL—T 3 f=10GHz -34 dB
Imbgan |71 > T 9% f=10MHz ~ 12GHz +0.3 dB
Imbpyase | (148 T 151 f=10MHz ~ 12GHz +3 5
CMRR |EHESBRERED f=10GHz -42 dB
f=0.5GHz -63
HD2 2 REARE Po = 3dBm = 2GHz 7 dBc
f=4GHz -53
f=6GHz -48
f=0.5GHz 77
HD3 3SRBRARE Po = 3dBm f=2GHz -65 dBc
f=4GHz -55
f=0.5GHz -71
f=2GHz -63
IMD2 |2 RAREZBEH P :;:i:i ZE dBc
f=10GHz 74
f=12GHz -76
f=0.5GHz -90
f=2GHz -79
IMD3 |3 RABEZWEH P e :;:g:ﬁ Zz dBc
f=10GHz 72
f=12GHz -66
f=0.5GHz 13.4
f=2GHz 13.4
OP1dB |Hi 1dB DEMHR A > ~ = 4GHz 134 dBm
f=8GHz 14.4
f=10GHz 15.4
f=12GHz 13.8
f=0.5GHz 66
f=2GHz 58
oP2 a0 2msva—tTh ke |fos BB :;zi:i 22 dBm
f=10GHz 69
f=12GHz 71
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TA=25°C. Vpp=5V. AABKTHAIC 100nF D ACHY FUTHAVFUH, 50032 F NI RAA, 100Q £8H
B (BICRRBROBEVREY)

NFX—& FARRE BME BRE BAE BN
f=0.5GHz 40
f=2GHz 345
OP3  |HHADIRAVE—tTh KAV b ':gJH'Z‘r’%BBg”‘_" :;:i:ﬁ 2; dBm
f=10GHz 31
f=12GHz 28
f=0.5GHz 7.9
f=2GHz 7.9
‘ f=4GHz 8.9
NF /A RIEH dB
f=8GHz 10
f=10GHz 10.6
f=12GHz 10.8
f=1GHz, Po=10dBm, 100Hz A7t v
N -142
PN fhn (B) M/ 4 X f=1GHz, Pg = 10dBm, 1kHz # 7+t ¥ k -152 dBc/Hz
f=1GHz, Pg=10dBm. 10kHz 7+ v
N -157
1=V
Zoprr |EBHAAE—-RETR f=dc (/N1 AKRER) 12 Q
Rinm AER INM 33 50 0
Cinm MR INM B & 12 pF
BESE
treC F—=N—RS4A4 T OEREH 0.9Vp ® AH/NILAlg 2ns & EH 15 ns
L ¥
loa TOT17ER Vpp EVOER. PD=0 174 mA
lapp NO—ZIUBIERER Vpp E>DOEFR. PD = 11 mA
1%=7)
Veprigh |PD E>EOS Y 4 high 1.45 \%
Veplow |[PDEZEOZY Y low 0.8 \%
. PD = high (1.8V O ¥ ¥) 40 100
lppeias  |PD /N1 7 AEF (PD E> O EF) _ A
PD = high (3.3V O v 9) 200 250
Crp PDE>ORE 2 pF
ton B—2 A EHE 50% Vpp(1.8V O ¥ ) ~90% RF 100 ns
torr B—2F T EHE 50% Vpp(1.8V O ¥ )~ 10% RF 200 ns

M

X (S21-S31)/(S21 + S31) EEAL THELTVWET. K—K 1:INP, K—K 2: OUTP, K—h 3 : OUTM,
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5.6 AR NH
Tpo=25°C, BEMBREEARERE, Vpp=5V. ABBRTHEAIC 100nF D AC AY TV FaAF oY, 500 TFILITY
RAZ. 100Q Z8H D (BICRRROEVRY)

15 15
12 N ,A?: . 14 P I /\‘
——~ \-/'\ ]
13 = 13 == \
12 12 \
o 11 o 11 \
z \ s \
S 10 < 10
a9 B 9
8| — —55°C 8
— —40°C
7 25°C 7| — a75v
6|l — 85°C 6l — 5V
— 105°C 5.25V
5 5
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Frequency (GHz) Frequency (GHz)
P = —20dBm (¥ X T OEERA— K I 500 ®Y—2R), Py = —20dBm (¥ XN T OBEIEAR— N C 50Q OV —R),
FEMEBAR— N E 50Q TRIEENET JEREA— N & 50Q THRIFENET
B 51 BERELHTO/NT— T B 5-2. Vpp LB NT— T4
0 0
5 -5 =
-
L
10 / 4 -10 /
= ~/// [
g 15 é/ — XL g s — L
~ [ N ~
2 20| ™ N f 2 20 / Y/
@ / ™~ / & N
25 / \\ — -55°C .25
/j v — —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)
Pin =—20dBm (§XTOREKR— N 50Q DY —R), Py =—20dBm (X TORI#EAR— N2 50Q OV —2A),
FEmMER— DMK 50Q TRIFENET IFEMER—BNIE 50Q THRIFENET
5-3. BEBHSELCHOEDIAIVER—2 BX 5-4.Vpp BEICS TD ANV E—2EK
-20 -20
.25 -25
-30 T -30 - L1 ]
/// -
-35 | P 35
—~ 7 1A —~ ~
o -40 = o -40 -
2 7 z |
N 45 pEar ~ 45 =
o - 2
5 A 5 »
o -50 /7 »n -50 = =
55 P N — —55°C 55 \ ef
\ — —40°C /
-60 w/ 25°C -60 I — 475V
65 — 85°C 65 — 5V
| — 105°C 5.25V
-70 -70
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Frequency (GHz) Frequency (GHz)
P = —20dBm (¥ X T OEERA— K I 500 OY—2R), P = —20dBm (¥ XN T OEIEHR— N C 50Q OV —R),
FEMEBAR— N E 50Q TRIEENET JEREA— N & 50Q TRIFENET
5-5. REHE L4 TOEIEE 5-6. Vpp £ T DXtk
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5.6 RERWEMHE (5 E)
Ta=25°C, BREMEBEEARRE. Vpp=5V. ANBKTHEHIZ100nF D AC HY 7V SAVFoH, 5005 IILI>
RAZ., 100Q ZEH D (FICRRROEVERY)

0 0
5 o —— ~ 5 T
AN
-10 \ \ -10
o o
= =
q -15 q -15 \
3 \ 3
(%] (%]
2Ll E—. /1 20
— —40°C ~/ \_/
25 25°C 25| — 4.75v \/
— 85°C — 5V
— 105°C 5.25V
-30 -30
0 2 4 6 8 10 12 14 16 0 2 4 6 8 10 12 14 16
Frequency (GHz) Frequency (GHz)
Py =—20dBm (¥ X T OREIEAR— M2 50Q ® Y —R), Py = —20dBm (T X TOR#EAR— M 50Q © Y —X),
JEREA— N 50Q TRIFTENET FEMIRR— MK 50Q THRIEENET
5-7. REfEsATOHLU 22— AKX 5-8. Vpp BHEICS (T2 HY 2—> HEKX
44 44
\ — -55°C — 475V
42 \ — —40°C 42 — 5V
40 25°C 40 5.25V
38 [\ — 85°C 38 |
RSN — e N
36 36
E a4 ~~ N \\ - S E 2 \\\
[
z, 32 \\-/ >\ % 32 S~ S\
L 30 N & 30 2sS\
o — o N
28 \ 28 N
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/ h—> =-5dBm, 10MHz k—> FiFE Po/ N—> =-5dBm, 10MHz h—> FF&
5-9. BEREEETO OIP3 5-10. Vpp £45T O OIP3
55 55
—— 0.5GHz —— 8GHz —— 0.5GHz —— 8GHz
50 — 2GHz —— 10GHz 50 —— 2GHz —— 10GHz
4GHz —— 12GHz 4GHz —— 12GHz
—— 6GHz —— 14GHz — 6GHz —— 14GHz
45 45
& 40 & 20 —
) )
[s¢d [s¢d
o 35 o 35
o o
30 30
25 25
20 20

-8 -7 -6 -5 -4 -3 -2 -1 0 1
Output Power Per Tone (dBm)

10MHz @ b —> Ek&

5-11. OIP3 H B &

0

10 20 30 40 50 60 70 80 90 100
Tone Spacing (MHz)

Po/h—2> = 5dBm

5-12. OIP3 h—> 2%
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5.6 RERWEMHE (5 E)

TA=25°C, BEMHZREAREBE. Vpp=5V. AABRTEAIC 100nF ® ACHY SV IV F 4%, 5002 TIILT

RAZ., 100Q ZEH D (FICRRROEVERY)

>

Frequency (GHz)
(2f-f1) AR, f1 <fo. Pof k—2>/ =-5dBm,
10MHz b—>EfR

5-15. £ RE®WET IMD3 BV

-50 -50
-55 -65
5 T
g -0 = g -6 —
5 65 < 65
2 — 2
g -70 g -70 —
g 75 — =~ 8 s | 1
w - w
o =Y/ PR~
o o
n B //\/’ ™ — -55°C 2 a5l
a — —40°C a 7
= 90 // 25°C = 9 — 475V
-95 — 85°C 95 — 5V
— 105°C 5.25V
-100 -100
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14
Frequency (GHz) Frequency (GHz)
(2f4-f2) AR, f1 <fo. Pof N—2/ =-5dBm, (2f4-f,) FEIRE. fqy <fo. Po/|\_> =-5dBm.,
10MHz k—> kR 10MHz h—> kR
5-13. £ B E T IMD3 K\ 5-14. Vpp 24T IMD3 {K ()
-50 -50
-55 -55
ag -60 o~ g -60 -
% 65 é -65 Z
5 70 — 3 70 e
Gg 75 P~ T~ g 75 | /j/ \ |t /
[l 7 [l ” N—
0|t TN / 5 s -~
-85 — -55°C 85—
[se) / ~—1 [se) /
a — —40°C Pt
= 90 25°C = 90 — 475V
-95 |- — 85°C .95 — 5V
— 105°C 5.25V
-100 -100
0 2 4 6 8 10 12 14 0 2 4 6 8 10 12 14

Frequency (GHz)
(2fo-f1) AR, fy <fo. P0/|\_> =-5dBm.,
10MHz b —> kR

5-16. Vpp 45T IMD3 &\
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N EThZBADBIhCFEHEBEBFEYE, 12, NMEFEEZEALVTILI RASEFHAD (S2D)RF 7
TELTEBRENET,

K 7-1 (. ADC12DJ5200-SEP DKM B A Z2—T7 I A AEKEZRLET, ADC EZATLDEHIZISUT,
COERBREERIETIDEE, BRIBDIZEEHYET,

Resistive Matching Pad Antialiasing Filter

TRF0213-SEP ADC12DJ5200-SEP

||
I

_________________________

7-1. ADC12DJ5200RF £ DA B —T I A A

K711, RSANT7EADC DBEOERED 2 DOFAERLET, 2FV, IVFUI NY R(FERET
VFR—BZNYR)YETUFIAITARATAIINETT, ChsOEBKICE, NETA—AT 79X TRFRED
TEHRMEFEALET, TRF0213-SEP DHIDAAS VT IE. ThSsD ADC D 7IINAT—I2BETDLSICEK
HENTVETH, ABICADC 2F—N—RSATIT2 @DV EBA, COHEEICKY), ADC TEEHIR
FINA AN TEEBZNET,

K 7-2 (& AFE7950-SEP O RXERNBA X —T7 I A ARKZERLET, T, TRF0213-SEP & S2D 7> 7
T,
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To AFE7950 RX

(See NOTE A)

7
A. AFERYFUJEH : SROEE (L £ C) LB, F¥XJ (A. B, C. D, FB1, FB2) L ARHEHRICHKELET,

7-2. AFET950RX ED A B —T IA( A
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712 HHBER 1> T Di &

COEIIAVTR . CSEETEBAIEHNLARILICHTDHEIAEEARATDIAY I VIT7LUAZTHENL
*x9., COfITE., HAF 100Q EZBEFTTREE N, NT— A4 F 14dB ERERELTVWET,

Voltage gain = 20 x log(Vo / V))

|||—|}—‘

TRF0213-SEP

7-3. BHERBELARI

(1)

Power gain = 10 x log(Po / Py) = 10 x log((Vo 2/ 100) / (V; 2/ 50)) = 20 x log(Vo / V;) — 3dB )
RTN1LEFREETBAIBALARILCESHDHIBERA T
o~ < EZ8Hh
L INALS TN (TRF0213-SEP)
P (dBms) Vi (Vpp) Po (dBmyqq) Vo (Vpp)
-18 0.080 -4 0.564
-13 0.142 1 1.004
0.252 6 1.785
0.283 7 2.002
7T1.3 BT B EEER

TRF0213-SEP (&, #4$M A BN = 2mm x 2mm ® WQFN-FCRLF NY & — TRt hEd., FYT7OTOY
—NILNYRZETSVRTL=VICEHLET, AgETHNE, FYTOMHOIS O READTISR TL
—>&EHRLU.PCB DR LELEBANDODELEMZAREICLET, PCBORLEBOY—NIL NY R TL—2E2RABOY
SURTL—VICEHRTZIT—NILETEERAL T, ABICEZERLET,
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T2RRRNBEF7IV5—>a>
ZOtEo3 3Tk, TRF0213-SEP A" AFE7950-SEP @ S2D 7> 77 L TH#EET B BIC DV THBELE T,
7.2.1 TRF0213-SEP SEF I —>H

ZOtEI 32Tk, TRFO213-SEP A VLI RASEBA®D (S2D) 7> 7 & L TEEL . AFE7950-SEP
NDEEFYyRILERHIBIRFLI—NFI—2ICOVTHBALET,

K 7-4 (Z, TRF0213-SEP #" AFE7950-SEP ZEF v X 2HBE T 3RO — RN EAEAERREZRLET, chs
DOEBROERBZEE, AFE7950-SEP 7O N IV R —HIZEARBFEICL > TERYET,

£C103
C96

R80

)

u7

s & g ¢S C115
& & G 100nF AFE7950-SEP
9 21 5] INM OUTM fi2 cor
g TRF0213-SEP o2 RXIN+
L20
&1 H;BUN 6 g\IP ouTP 11::111 # _—
ol £2218°2 100nF ces
L' F O O > O
— 2 (oHo]
VOUT_5V_LMH
10000 (0 == R S o T 2908
7-4. TRF0213-SEP & AFE7950-SEP DS {EF T —
7.21.1 A EH
AFE7950-SEP RXC F ¥ XJLIE., 9.6GHz IC—HEBH2MLENHVET,
7.2.1.2 FEA AN FIR

TRF0213-SEP [ S2D 7> 7 L THEBRENTVE Y, TRF0213-SEP HANEK DI a2 G BEETY
FUUOZBNELETYTR—2 /NY RTY, AFE7950-SEP OE< OtV a2k, FYyRILICKETS
AFE7950-SEP ADC ANICH B Y FUIEBTY, XY FJ8mik. AFE7950-SEP O X—> OA F
—REVK DN ORMBABHFENCICETOVTERLET . RETNLERNF X2, LESEHROERSE
CRHBEREIUREMANBDILHTY,

£7-212, 9.6GHz DFLEARIC—HT S RXC F ¥ I DERFTDIHRER (BOM) EZRLET,
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RT72. BOERB=9.6GHz D RX FI—>2 D HE

o3> ERES 2A47 & AVAM =L OSBEM
DoAYy A¥Ty c117 qJvFY 100nF AVAR=I
DoAYy A¥Ty c115 qJvFY 100nF AVAR=I
E;C7D"7 A¥Fo C111 avFoY 100nF £YAR=I
5;07':'”7 i C122 VoY 100nF LYAR=I
INM #& % R82 BH 00 AYAR=)
TYrE—~ R74 BH 100 AYAR=
TYrE—A R70 BH 100 AYAR=I
TYFR—A R69 B 100 AYAR=IL
TYTFER—R R67 i) 10Q A12AR=
TYTR—& R71 i 120Q A12AR=
TYrE—2 R68 B 1200 AYAR—IL
VFIY cor — — AYAR=LUED
IYVFY C103 — — AYAR=LLEL
RVFIY cs3 — — AYAR=ILLEL
e L22 Z L 0.1nH AYAR=IL
IVFHY L18 Rk 0.1nH A2AR=I
IYFY C96 AR 03 0.1nH A12AR=
RYFY c87 AR I3 0.1nH A2AR=
IYFY L20 1203 0.6nH A2VAR=
RVFY co7 Ty 0.3pF AYAR=)
e ces T 0.3pF AYAR=)
RVF Y co2 — — AYAR=LLEL

721377V r—> a2 g

K752, BIOEI2AVOREOA N REABEEZRLEY, COBEE., TRF0213-SEP DAHNTA S
EAHA -35dBm M RXC F ¥ ZJL LD AFE7950 IZ& > TRIEE N E T,

Amplitude (dBFS)

-25

Frequency (GHz)

26

27 —

— T

29 \\,\
-30

-31

32

-33

34

-35

86 88 9 92 94 96 98 10 102 104 106

7-5. 42N> RO BE
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73 BRICE TS HEEE

TRF0213-SEP IZld 5V BE—ERNVET T, SARMEZREITIICEK.,. EROTFHY TV INFFAXRTT,
BE.SRTFHY VI 22FEE 3200 F o4 2EALET, EfRDOIAVTFUOHEFERTZES
. FNAAD Vpp EVOREFELICEBIZDNE T2 —LAT7 7V 20OBREFERALET, BEBEH A ANK
EVWNILY FHYZUDY A0FoH%E, MOV FUOHICBETILSBELET. V3> 74 £33 8
LTLEZL,

74LA4TFIb
741 L1 7o D1 KS51>

TRF0213-SEP (&, 74 A% 14dB OLFHOEERBET 7 TY, BBV AV ZFOLFHRF 7
7 RERALTRAI25E0. RERCRESHEZHSIDLOIEERLATIURMIERLTLEEL, X
LFLAYEREEALT, ZTFL A2FTTITA NOD—A2TT VT4, RURZEEBLET. K76
. REBLATIRNDOBIZRLET, CORR, REBDHZERLTVET,

RFADBLOCHEANT A EEENIZE—FHERE (GCPW) S/ ELTHRBLET, 2EFBHOEBICOVWT
&, Po7EBOELICIZ Y RINBOBWVERNBEI S RBEZFERALET., NMHETHEHER/MLT DL
b, HOZEBSA O ORESZ—HESEET, TELEGEAE., MEATYRNTUNOZBBREFALET. AD
AIOLAT7IRCEZTELTLKEZTV, INPEEZICES50Q DA %2 FERAL.ACAHY TUY AVFoH%EF
NAADFEEIZELSICEHEL T, INMEDOKRENDFEREZNELKLET, BEBERFBEOIZ R TL
—> %, EPTCHRDICATAYFLET,

REBOT—XILNY RZEPCB DABICHD ISR TL—2VICEREITDTFNAAOTICY—II ET =B
BELET, REAMEZEOLR O, JTVREVENLTH—NILNY REKEBOIZV R TL—2ICER
LET (EV>32 742 85K).

742 L1 FORH

dc-blocking caps placed very close to Matched differential output routing

the device with symmetric ground vias
- -

gl -

I L ]

* o

- .

, |

g L]

TRF0213-SEP ™
device & .
5
eimi

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

76.LAF7UNG -BEEEHELEBLAT7VH

TRF0213-SEP EVM EtxZ A L T, TRF0213-SEP FNA AZHMATE LT, FMAER—ROBEETFT AN
ICET3EMBERICOVTIE., TRFO213-SEPEVM 1—H— HA4 REZSBLTLEEL,

&
it
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8 TFNAABLTFRFIX NOHR—B

81 HR—K DY—A

FEHRA AVAYIAY E2EM HR— K 74— L, IS ZTHARIDZAOEAEEHRTICETZEY
REeTIFAN—RAPSHAREADEEBDICENTEDHEMTT, BEOEZZRELEY, HEOEBEMEL Y
ITBHIET, RATHERXELANRICBRIENTEET,
DooEhTVWBOAVTOVR., EERELCK) "RROFFE, BHENZEDTI, ChSRETFFHA 41
AYIAYOUHBEERBRITDENTREEL, BFLETFHA A VAVIXYDORBERMRL ZEDTRE
HBYVERBA TEHR AVAYIXYDOERAZEESBLTLSEEZL,

8.2 FIXM A HR—b

821 Y—R /N'—FT1REILETDERFEE

H—R N—FT1HRFLEFT—ERACETZITFHTRA 41 AVIAYOHERYE., BMFELETFH A
AVAYILRADYORB, H—ERE—HBICREHEE D BESICEERL, Y—R N—FT1RHRBREFEZFY—ER
NDEAMICETZIRE. Y— R N—TA1HRBELRY—ERAORIAODRPAEERIZDENOTREH Y EE A,
83 RF¥Fa XU MDHAR—K

8.3.1 BEEH

BEERICOVTR, UTZESBLTLSEEL,

o FEHRAVAYILAIY., TRF0213-SEP 1—¥H— HA R

o FEHRAAVAVILRADY, TTRF0213-SEP # EB##RE (TID) L 7 — ;g

o FTHEFHRAAVAYINXY, PTRF0213-SEP 220/ A X RFIETIXN LK —Aa

84 RFIAIAVNOEFHBEANEZTHDHE

REIXRODEFICOVWTOBEAMZZITES I, wwwtijcojp DTFNAARB7 AN A2RAVTLIEEL,

[BH]| 20Uy ILTERTDE, BEETNLEIRNTORGBERICEIZAACIANEGEZITMD CENT
EET, ZEOFMICOVWTR, BRICAERFIXVNCEEFATVRIUFTBEZCELEE L,

8.5 BiE
TFHRA A2AYILAY E2E™ is a trademark of Texas Instruments.
FTRNTCOBEERK., ThEFIhOFREEICRELET,

8.6 BESMEICHIZIEESEE

COICK, ESDICK>THREBEIDAREMA B ET, TFTA AVAVILADVE, IC ZRYRSBRICEECELDS
A EBELS CEERRLET. ELLRYRLVSLOCREFIECHDAVESR, FNAAERIEIDBThH B ET,
Ao\ ESD L& BB, DT BBEETAST/NA AORLBHEETSBICDLYET, BEEIC 0BE, NFTX—&

AOFRCENTRIEFTAREATVRAEL SHNDTREEN BB, WEFRELPIKBE2TLET,

8.7 A%E
FEHR AVAVIXYYVHAEE CORZEICE. AEPKEO-—EBLVESIEREATVET,

9 WETRE
BERESRENOEFRIREITZRLTVET, TOSFTBERERBRICEUTVET,
=k MET =3
December 2025 * MRIV—R

10 XAZAHIIL, NVT—2, BRUOEFEXER

BBEOR=JICE, XAZAL, NvT—2, BLUPEXCETIERIRBHEEATVET, COBERE, BE
DTFNARAERATEZIBHOT—R2TY, COT—REF, FEBL, CORFIXAVRNZHRFTETICEEEh
PHEENBVET, XTF—RI— NOTSUVHREEREATVZEEE, BEEERORAEZCEILEL,
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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 ©)
@ ©)
TRF0213RPVT/EM Active Production ~ WQFN-HR (RPV) |12 250 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR 25t0 125 E213
TRF0213RPVTNSPG4 Active Production ~ WQFN-HR (RPV) |12 250 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 0213
V62/25656 Active Production ~ WQFN-HR (RPV) |12 250 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -55t0 125 0213

@ 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 Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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 O 0O O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ .4 |
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)
TRF0213RPVT/EM WQFN- RPV 12 250 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
HR
TRF0213RPVTNSPG4 | WQFN- RPV 12 250 180.0 8.4 2.3 2.3 115 | 4.0 8.0 Q2
HR
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 31-Dec-2025
TAPE AND REEL BOX DIMENSIONS
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TRFO0213RPVT/EM WQFN-HR RPV 12 250 210.0 185.0 35.0
TRF0213RPVTNSPG4 WQFN-HR RPV 12 250 210.0 185.0 35.0
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PACKAGE OUTLINE
RPVO012A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

2.1
.1_7 T —

PIN 1 INDEX AREA—

0.7
0.6

R

oo1 |

0.00

EXPOSE
THERMAL PAD

7

P 12X (0.18)

r (0.135) TYP

[J0.75+0.1

N
X
X
X

10
PIN1ID 12 11
10x 03
0.5 02
12x 03

©

0.1® |C|A|B
0.05()

4225258/C 08/2025

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.

i
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EXAMPLE BOARD LAYOUT
RPVO012A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

SYMM
i

12X (0.6) —| 12 i 11 SEE SOLDER MASK

/ DETAIL

|
i b
12X (0.25) 1[ i
I ‘
|
I
|

(R0.05) TYP

@0.2) TYP
VIA

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE: 30X
0.05 MIN
0.05 MAX
ALL 205 MAX j r ALL AROUND T
/ ! METAL UNDER
METAL EDGE 1 / SOLDER MASK
I
! |
/ |
I
EXPOSED METAL T\ SOLDER MASK EXPOSED—"] | SOLDER MASK
OPENING METAL | ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DEFINED

(PREFERRED)
SOLDER MASK DETAILS

4225258/C 08/2025

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

INSTRUMENTS
www.ti.com



EXAMPLE STENCIL DESIGN
RPVO012A WQFN-FCRLF - 0.7 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

=~ 1X (J0.71) ~

12X (0.6) — 12 11

|
|
t | R N A
12X (0.25) 1 [ | ] i [j'j 10
+ | ‘
| — |
1 %J s Lﬁj
8X (0.5) —_— - -— -t — -l —¢ (1.8)

s M R B

Funinlinlian!
(R0.05) TYP T T T
6

SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 30X

EXPOSED PAD 13
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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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