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VDD1P2
VDD1P2 VDD1P2
20 [ VSSTX PLLCLK VSSTX K |20
REF el
19 | VSSTXCLK VSSTXCLK SYSREF+ | SYSREF- | VSSPLL VSSTX VSSTX | VSSTXCLK |  VSSTX VSSTX | VSSTXCLK |19
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18 | VSSFBCLK | VSSFBCLK | VSSTX VSSTX VSSTX VSSTX CLKREF PLLCLK PLLCLK CLKREF VSSTX VSSTX VSSTX VSSTX | VSSFBCLK | VSSFBCLK |18
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pLLRxcmL | REFGLK® | REFCLK- | o)\ oyom

VSSPLL
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VDD1P2
17 - VSSFB VSSTX Txeno | VSSTXENG | vssTX

VDD1P2FB | VSSTXENC

16 NC VSSFB VSSTXENC | VDD1P2FB

VDD1P2 VDD1P2

15 NC VSSFB PLLRXCML | PLLFBCML

- VSSFB VSSFB | VDD1P2FB | VDD1P2RX
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o N o |CML TR/ B I 3 it BT
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GPIO Ihfk
GBL_0_GPIO13 V6 110 GPIO.
GBL_1_FBTDD2 R6 110 FB TDD2 #i A5 S HIBKALE o
FSPI G 1AM Bk U ZEBURLEL ( FSPI LR TS (0 | IEAiE
GBL_2_FSPICLKC us 110 Fi] GPIO $iLfit ).
GBL_3_GPIO14 R5 110 GPIO.
GBL_4 RXDLNB T5 110 RX i#ii D AGC LNA 5554 5 5 BRI & .
GBL_5_GPIO15 N10 ) GPIO.
GBL_6_GPIO16 P10 110 GPIO.
GBL_7_SYNCB_OUT1+ N9 e JESD Sync\ 1 ffith 243 IEH F IO E .

6

HERXFIRIF

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: AFE7951

English Data Sheet: SBASAN3


https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com.cn/cn/lit/pdf/ZHCSS77
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS77A&partnum=AFE7951
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com/lit/pdf/SBASAN3

13 TEXAS
INSTRUMENTS

www.ti.com.cn

AFE7951

ZHCSS77A - MAY 2023 - REVISED MAY 2025

R 4-1. 5IIThEE (%)

JRERAFR SRR S #A L
GBL_8_SYNCB_IN1+ N8 110 JESD Sync\ 1 % N Z 5y IR U T FI BRI B
GBL_9_SYNCB_OUT1 - P9 110 JESD Sync\ 1 i th 2= 53 5 i o 1 A BRI B
GBL_10_GPIO17 T8 lfe} GPIO.
GBL_11_GPIO18 T7 110 GPIO.
GBL_12_FSPICLKD p7 o I;qsglplljoﬁgiﬁ)f@ii}ﬁrﬂgiﬁ(ﬁﬁ ( FSPIX IR A |, 1EiE
GBL_13_GPIO19 P8 110 GPIO.
GBL_14_FSPIDD R7 /o ;qsglplljﬁgiﬁﬁ WA WAL E ( FSPIAUR LA , /48
GBL_15_FSPIDC PG 7o) ;dsglpclloﬂigiﬁ)?ifﬁxﬁﬁiﬂﬁﬁ ( FSPIX IR A |, 1E9iE
GBL_16_RXCLNB T6 lfe} RX i#iE C AGC LNA i 15 5 HIERIA B
GBL_17_SYNCB_IN1 - N7 /10 JESD Sync\ 1 fa N2 43 ik o 1 A BRI B .
GBL_18_TXTDD2 V5 110 TX TDD2 i N5 5 IIERIMLE .
GBL_19_GPIO20 U6 lje} GPIO.
GBR_0_GPIO4 C6 I} GPIO.
GBR_1_GPIO5 F6 10 GPIO.
GBR_2_RXALNB D5 110 RX i#iE A AGC LNA 35 th 5 5 MBI E .
GBR_3_FSPICLKB F5 1o %Sglp?oﬁﬂ;gi@;ﬁii)\frﬂﬁiﬁ(ﬁﬁ ( FSPUAXIRT) £ H |, 1Eid
GBR_4_GPIO6 ES5 110 GPIO.
GBR_5 _FSPIDB H10 e %Sglp?oﬁigiﬁfjiﬁﬁﬂﬁwjﬁ (FSPIXIRI) A , fEJvi
GBR_6_RXBLNB G10 110 RX ifiE B AGC LNA 55 g4 (5 5 BRI &
GBR_7_SYNCB_OUTO+ H9 110 JESD Sync\ 0 #ir th Z 3 IER 3 7 RIER AL E .
GBR_8_SYNCB_INO+ H8 110 JESD Sync\ 0 % N Z 45 IR Ui T FI BRI B
GBR_9_SYNCB_OUTO - G9 110 JESD Sync\ 0 i th Z= 43 5 i o 1 F BRI B
GBR_10_FSPICLKA Es 1o gi?éﬁ;%ﬂ?:ﬁﬁ?ﬁi)\ﬁﬁ ( FSPIX BRI A |, 1 H
GBR_11_RXTDD1 E7 lfe} RX TDD1 $i A\ 15 5 BRI B
GBR_12_GPIO7 G7 lfe} GPIO.
GBR_13_GPIO8 G8 110 GPIO.
GBR_14_FSPIDA F7 1o %Sglp?oﬂﬂ;gfgffii}\*ﬂi%iﬁ(ﬁﬁ (FSPIXIRI) it H , fE0viE
GBR_15_GPIO9 G6 10 GPIO.
GBR_16_GPIO10 E6 110 GPIO.
GBR_17_SYNCB_INO - H7 110 JESD Sync\ 0 #it N\ 72 43 5 b i 5 [ BRI 5
GBR_18_GPIO11 C5 110 GPIO.
GBR_19_GPIO12 D6 110 GPIO.
GTL_0_GPIO2 N13 I} GPIO.
GTL_1_SLEEP P14 110 R PN AR E NN AL
GTL_2_ALARM2 N15 1’0 i 2 A S RO E..
GTL_3_AUXO0 M15 110 GPIO =if#Bn{ki# ADC i\ 0
GTL_4_SPIACLK P15 lfe} SPIA I B i [ B AL
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JRIRAZTR RIRFE Hm L
GTL_5_SPIASEN R14 110 SPI A Kk ffiaE i 8 e fr E .
GTL_6_RXTDD2 R15 110 RX TDD2 A5 S BRI E .
GTL_7_ALARM1 N16 110 AR 1 S S BRI E .
GTL_8_ AUX1 L14 110 GPIO #4fi B fi# ADC #iX 1.
GTL_9_AUX2 M14 I/0 GPIO 4l BhfitE ADC i\ 2.
B I 52 57 1 S EEE
GTL_10_BISTO P11 110 %'?;%gj‘;g }F?E" FEH JTAG I RENIRHLE , IEHE
GTL_11_AUX3 P13 I/0 GPIO Z4fiBh k& ADC i\ 3.
HE [ 52 7 FiENE BT EEE
GTL_12_BIST1 P12 110 ?f';f;é;;ﬁﬁé;uﬁ (1] JTAG I B AR T | F% 2
GTL_13_AUX4 N12 I/0 GPIO Z4fiBhikE ADC i\ 4.
GTL_14_AUX5 N11 I/0 GPIO #4fi B fik# ADC #i\ 5.
GTL_15_GPIO3 P16 I/0 GPIO.
P —— o 4 E pram
GTL_17_SPIASDIO N14 /o ;PI) /-D\q{;%gm)\ (34 4 &A= ) B (X 3 &t
GTL_18_SPIASDO R16 110 4 R SPIA AT SR S i (0 1 L
GTR_0_RXGSWAP G13 I/0 RX 4 2 2 i N BRI B
GTR_1_GPIO1 H12 I/0 GPIO.
GTR_2_SPIB2CLK J14 110 SPI B2 B it BRI gL B
GTR_3_TXTDD1 H15 110 TX TDD1 SN 15 5 BRI B
GTR_4_TCLK H14 110 JTAG AR Aol ) i 52 o7 B
GTR_5_TDO F14 110 JTAG MR HcH i H 1 [ 5 17 2
GTR_6_SPIB2_SDIO H13 I/0 SPI B2 547 K fin N/t 1 BRI @A
GTR_7_SPIB2SEN F16 110 SPI B2 {FREHI A I ERAFI R DU B
GTR_8_FBTDD1 K14 I/0 FB TDD1 A5 5 MR E .
GTR_9_SPIB2SDO J15 110 SPI B2 H A7 st BRI WAL B (4 i)
GTR_10_TMS G11 110 JTAG WA R 5 (1 T 2 0
GTR_11_SPIB1_SDO G12 110 SPI B H AT £ I BRI UL E (4 )«
GTR_12_SPIB_SDIO H11 I/0 SPI B1 847 K i Nt 1 BRI AT B
GTR_13_TRST G15 /o JTAG MR E M e A B . fEAEH JTAG i 1 I 04 4 &
KL
GTR_14_SPIB1SEN H16 110 SPI B1 fH AR HIBRIAFI AL
GTR_15_RESETZ F15 110 SO E g . S EACARIN AR E .
GTR_17_SPIB1CLK G16 110 SPI B1 HH b BRI LA E .
GTR_18_TDI G14 110 JTAG W H i N\ i ] 2 17
HYR
K2. K5. K6. K7. K8,
LK v
L10. L11. L12. L13
VDD1P2FB 81:: 812 812: E:g — JF FB ADC ) 1.2V HE.
VDD1P8FB C15. C16. V15. V16 — I+ FB ADC 1) 1.8V Hi¥.
VDD1P8FBCLK A14. A17. Y17. Y14 — FiF FB ADC 4%t 1.8V Hii.
VDD1P2PLLCLKREF K20. K18. L18 — T PLL 9 1.2V #,
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HERAZ R PRk = o O B
VDDPLL1P2FBCML L15 — ¥ PLL M 4h 4> Hc & FB ADC Fr i) 1.2V B .
VDDPLL1P2RXCML K15 — Ktk srfic 2 RX ADC s fE ) 1.2V .
VDD1P8PLL K16. L16 — HF PLL /) 1.8V HJH.
; VE Bl g

/DDIPEPLLYCO 120 B ?ﬁ ELLNCO {1 1.8V UL BRI | L5 A7 R 2

A10. A13. E11. E12.

E13. E14. F11. F12.
VDD1P2RX F13. R11. R12. R13. — -+ RXADC i1 1.2V HJE.

T11. T12. T13. T14.

Y10. Y13

C9. C10. C11. D9. D10.

D11. E9. E10. F8. F9.
VDD1P8RX F10. R8. R9. R10. T9. — T RXADC i) 1.8V HiJE.

T10. U9. U10. U11. V9.

V10. V11
VDD1P8RXCLK A6. A9. Y6. Y9 — HF RX ADC B 8h 1 1.8V HJH.
VDD1P2TXENC D17. U17 — T DAC 4if52s1r) 1.2V HiF.
VDD1P2TXCLK A20. D20. U20. Y20 — T DAC B8k 1.2V H R,
VDD1P8TX E20. H20. N20. T20 — AT DAC ] 1.8V M.
VDD1P8TXDAC G17. H17. N17. P17 — -+ DAC 1] 1.8V H.
VDD1P8GPIO H6. N6 — T+ GPIO it 1.8V HJH.

F3. F4. H3. H4. R3. L , L s
VDDA1P8 RA. N3. N4 — AT AR/ R SR, 1.8V HLYR.
VDDTOP9 D3. D4. U3. U4 — AT AR R B BT 0.9V HLJR.
&

J5. J6. J7. J8. J9. J10.
DGND J11. J12. M5. M6. M7. — B WAz

M8. M9. M10. M11. M12
VSSGPIO H5. N5 — GPIO #:#h.

B14. B15. B16. B17.
VSSFB C14. V14. W14. W15, — FB ADC H ¥ ) b it

W16. W17
VSSFBCLK A18. B18. W18. Y18 — FB ADC 1.8V 4 B JI5 ) 22 b i
GND_ESD 32 D8. J13. M13. U7. — ESD {4 FL ik (1 Bz i

B7. B8. B10. B11. B12.

C12. D12. B13. C13.
VSSRX D13. W7. W8. W10. — RX ADC 42 Hh i .

W11, W13, U12. V12,

W12. U13. V13

A5. B5. B6. B9. C7.
VSSRXCLK C8. W5, W6. W9. Y5. — RX ADC I % it e ity

V7. V8

B19. C17. C18. C19.

D18. E18. E19. F17.

F18. F19. G18. G19.

H18. H19. J20. M20. L L

_ G

VSSTX N18. N19. P18. P19. TX DAC [f) 4 i

R17. R18. R19. T18.

T19. U18. V17. V18.

V19. W19
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R 4-1. 5IIThEE (%)

JRIRAZTR HIRG S Hm L
VSSTXENC E16. E17. T16. T17 — TX DAC it fith 25 (1422 th v o
VSSTXCLK A19. D19. U19. Y19 — TX DAC B4 [y 42 Hh s
VSSPLL M19 — PLL fy4z i .
VSSPLLFBCML J16. M16 — FB ADC H i fr 4 i vy o
VSSPLLCLKREF J18. M18 — CLKREF PLL ff)4 i .
VSSPLLRXCML J17. M17 — RX ADC F 42 1l iy

A1. A4, B2, B3. B4.

C2. D1. D2. E2. F2.

G1. G2. H2. J2. K1,
VSST K4, L1. L4, M2, N2, — AT 2SR ER 2R

P1. P2. R2. T2. U1.

U2, v2. W2, W3. W4,

Y1. Y4
i
IFORCE G5 — IR TIAE . 1 70 dEdE.

4 ki PR Jg— A 7% BE Y
PLL_LDOUT 19 o FiT PLL LDO B4 REER . K—4> 100nF HL75 25142 2
GND.

SerDes_ AMUX1 K3 — ERAT S/ ER 2REAE 1-4 HOBLIINE S| ] (R R
SerDes_AMUX2 L3 — ERAT AR/ R ARIHIE 5-8 RIS BT R R A
VSENSE P5 — T2 R (A TR ) o G208,
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5 s
5.1 4% e RBUE{E
16 EARIE KSR T AR R R e (BRIES AU ) ()
B/ME BAE i:=XivA
DVDDOP9. VDDTOP9 0.3 1.2 \Y;
VDD1P2RX. VDD1P2TXCLK. VDD1P2TXENC. VDD1P2PLL.
VDD1P2PLLCLKREF. VDD1P2FB. VDD1P2FBCML. 0.3 1.4 \Y;
YR ESEE | VDD1P2RXCML
VDD1P8RX. VDD1P8RXCLK. VDD1P8TX. VDD1P8TXDAC.
VDD1P8TXENC. VDD1P8PLL. VDD1P8PLLVCO. VDD1P8FB. 0.5 2.1 \Y;
VDD1P8FBCLK. VDD1P8GPIO. VDDA1P8
{1/2/3/4}RXIN+/- -0.5 VDDRX1P8+0.3 \%
{1/2/3/4}TXOUT+/- -0.5 VDDTX1P8+0.3 \%
REFCLK+/-. SYSREF+/- 0.3 1.4 \Y;
{1:8}SRX+/- 0.3 1.4 \Y
GPIO{B/C/D/E}x. SPICLK. SPISDIO. SPISDO. SPISEN. o5 YDD1P8GPIO + v
RESET. BISTBO. BISTB1 . 0.3
IFORCE. VSENSE 03 VDDCLK1 PCS) g \Y
SRDAMUX1. SRDAMUX2 -0.3 VDDA1P8+0.3 \Y
BEB] L R Z S AN ThE | fiy = 830MHz , DSA = 20dB 16.7 dBm
FR0E S| _E (A Z SR N Th R | fiy = 1760MHz , DSA = 20dB 17.0 dBm
A 5] Al 2 S SRR N ZhE | fiy = 2610MHz , DSA = 20dB 18 dBm
Pumax(XRXIN+/-) | #5455 Ji1_F )W 22 3 S At A Th 3 |, fiy = 3610MHz , DSA = 20dB 18.5 dBm
P 5] Ak VA 25 B SRR N Sh R | fiy = 4910MHz , DSA = 20dB 19.3 dBm
TS AL Ve (B Z BN B N IR | fiy = 8150MHz , DSA = 20dB 21.3 dBm
BPES] IAL I 2 B S N Sh | fiy = 9610MHz , DSA = 20dB 23.5 dBm
IEERMNET (R 20 mA
Ty 4ER 150 °C
Tstg A7 R -65 150 °C
(1) B RAFER T IR0 G20 3 E s K A TEIRIR . XU S, IR IR B AR IX e 45 R DL RIS 17 5%
TN BATAT oAb 46 1 T BENS IE 0BT o K 1) b T 40 i K AUE 21 TR 7T 6 S S0 S 1 (0 A S 12k
5.2 ESD %%
i Hpr
N B BER (HBM) , 754 ANSI/ESDA/JEDEC 1000
v — JS-001 4zt , A 51 M) v
€se " ML ZHE B (CDM) , %> ANSIESDA/JEDEC 150
JS-002 #rifE , BT 51
(1) JEDEC 44 JEP155 #5111 : 500V HBM It e 7E b7 1E ESD #HIMAR T 224k,
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5.3 U417 &AF
7E B 2R KA TR DARR BV B M U ( BRAES B B )
BAME BRE RNE| B4
DVDDOP9. VDDTOP9 YRR 0.9V 0.9 0.925 0.95 \
VDD1P8{RX/RXCLK/TX/TXDAC/
TXENC/PLL/PLLVCO/FB/FBCLK/ YR E 1.8V 1.75 1.8 1.85 \Y
GPIO}. VDDA1P8
Th R -40 8
- TG 1o® °c
IR LAESS IR 125 c
(1) A 104 T3 T 25 B FE W 2 B0 8 P I A BB (FIT) % A B 2 VA1 B, | 7200 SBAA403 i T
5.4 AFE79xx #uhfefz B
- 17mmx17mm FC-BGA .
400 5Ip
Roya 25 FIRIE I 16.2 °C/W
R0 yc(top) gER A (THHL ) #BE 0.42 °CIW
Rous CEL | 4.85 °CIW
W EAEHC e S 0.12 °C/W
Vg S5 BRI B8 46 °CIW

(1) BXRBIEPIRRHEZEL , WS ML PR IC IR bR NS .
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5.5 RiAMHES R

Ta = +25°C I [ JLAUE | AR EETEEN Tamin = -40°C £ Tymax = +110°C ; & T 6GHz It TX #i N# % = 491.52MSPS ,
T 6GHz iy 500MSPS |, fpac = 11796.48MSPS ; ik T 6GHz 4 4R iy PLL A g = |

VR U m%ﬁﬂ%[ﬂiﬁx%ﬂ%ﬁ -

m%ﬁﬁ%[iﬁﬁ#x%ﬁ RE

1T 6GHz it AR I D MR
AR, AR ; HIEEE DY -1dBFS ; DSA ZEi

= 0dB ; FiT#/ffH 28R FE = 16.22Gbps , RIAEHHUH.
2 WAL BAME  REME BKNE| B
DACRes DAC 4y #% 14 fir
foac = 12GSPS |, 28— &4 Wik X 35, 600 6000
foac = 12GSPS | # — R EHiF X I8 6000 12000
frrout RF b 52 0 foac = 9GSPS |, H—HREMTRFIX 1 600 4500 M
foac = 9GSPS , 5 /82 kR IX I 4500 9000
foac = 6GSPS |, H—HREHTRFIX I 600 3000
foac = 6GSPS , 5 =28 kFIX I 3000 6000
E’gtgs.gzi?lesizs',f%\%dBFs 4.2 dBm
%ﬁés.;itl)v?éw;sz | -%%%BFS 4.6 dBm
g)gl;.égtl)v?slw;sz | -fgg%éFs 4.0 dBm
fout = 3500MHz , -0.5dBFS 3.9 dBm
p BAF 3 LR R R D | o |fou ™ 4900MHz , 0.54BFS 31 dBm
max_FS e SN ] fout = 3500MHz , foac = 0 B
5898.24MSPS , -0.5dBFS , B #:fs
S 2AMSFS B | HRHA 01 dBm
o SOMSPS B | A 07 dBm
fout= 8100MHz , -0.1dBFS , & # 2.8 dBm
four = 9600MHz , -0.1dBFS , A0 -4.3 dBm
RTERM iy H v e PR REL BRI E 50 Q
AT Trange DSA ZEi3u 40 dB
DSA #ftl gk b K 1.0 dB
AT Tstep DSA kB KR B2 (DNL) KHERT 0 < Atten < 40dB £0.2 dB
DSA FEjl:F KR EE (DNL) Kk J5 0 < Atten < 40dB £0.1 dB
fout = 850MHZz(@) +1 i
fout = 1800MHz(2) +1 P
- ‘ | fou =2600MHz@ +1 .
ATT ghasoor SA WA KARBRS B | T4 8dB it fou = 3500MHZ® " &
fout = 4900MHZz(2) +1 i
fout= 8100MHZz() ) &
fout= 9600MHZ(2) +2 i
EAT 20MHz 0.1
Gt W 55 T IE - dB
600MHz 55 , Four < 4.9G 1.2
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5.5 RIZHESHFE (42)

Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; fi T 6GHz i TX i Ai# % = 491.52MSPS
=T 6GHz i >4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i Al A PLL 4520 | =T 6GHz #i AR N4k
BB S — RIS XA |, B R B X OISR A, AR ; PRSRIEE A -1dBFS ; DSA FE
= 0dB ; H AT/ A E % = 16.22Gbps , BrIER A UL

e 2 PR R A BAME  REME BKME| B4
fout = 850MHz , B EEE N -7dBFS -66 dBc
fout= 1800MHz , H% 15 &y -7dBFS -63 dBc
fout = 2600MHz , H51E &4 -7dBFS 62 dBc
fout = 3500MHz , B lEE A -7dBFS -61 dBc
fout = 4900MHz , #.1IEE N -7dBFS 57 dBc
fout= 8100MHz , $551EZ A -7dBFS -55 dBc

) fout= 9600MHz , #1518/ -7dBFS -52 dBc
IMD3 ZMGE HERE , figx10MHz
four = 850MHz , H1 )y -13dBFS -74.4 dBc
fout= 1800MHz , B & A -13dBFS 7141 dBc
fout = 2600MHz , *.1F /¥  -13dBFS -73 dBc
fout= 3500MHz , H15%1EME A -13dBFS 72 dBc
fout = 4900MHz , *&1FEH -13dBFS -67.8 dBc
four= 8100MHz , #3554 -13dBFS -64 dBc
fout= 9600MHz , HL¥%1E & -13dBFS -68 dBc
fout = 850MHz 50.8 dBc
fout = 1800MHz 51.9 dBc
SFDR TEABEN SV ((ERZEWHEXIRA ) |four = 2600MHZ 42 dBc
fout = 3500MHz 44 dBc
fou= 4900MHz 46.1 dBc
foac = 5898.24MSPS |, A st -51.9 dBc
fs/2 - four AR foac = 8847.36MSPS |, Atk -46.0 dBc
foac = 11796.48MSPS |, A stz -41 dBc
fout = 850MHz -49 dBc
four = 1800MHz -53 dBc
fout = 2600MHz -50 dBc
fout = 3500MHz -48 dBc
fou= 4900MHz -47 dBc
fou= 8100MHz 50 dBc
fou= 9600MHz 53 dBc
HD2 ZUGEB R (TERBHRIX A )
fout = 850MHz , Agyr= -12dBFS 60 dBc
fout = 1800MHz , Agyr= -12dBFS 64 dBc
fout = 2600MHz , Aqy7= -12dBFS 45 dBc
fout = 3500MHz , Aqy7= -12dBFS 57 dBc
fou= 4900MHz , Agur= -12dBFS 58 dBc
fou= 8100MHz , Agyr= -12dBFS -60 dBc
fou= 9600MHz , Agyr= -12dBFS 62 dBc
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5.5 RIZHESHFE (42)
Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; fi T 6GHz i TX i Ai# % = 491.52MSPS
=T 6GHz i >4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i Al A PLL 4520 | =T 6GHz #i AR N4k
BB S — RIS XA |, B R B X OISR A, AR ; PRSRIEE A -1dBFS ; DSA FE
= 0dB ; H AT/ A E % = 16.22Gbps , BrIER A UL

ZH PR R A B/ME  RAME RKE| B
fout = 850MHz -62 dBc
fout = 1800MHz -55 dBc
fout = 2600MHz 57 dBc
fout = 3500MHz 60 dBc
fou= 4900MHz -54 dBc
fou= 8100MHz -54 dBc

HD3 SR (R ) | SO00MAZ 56 dBo
fout = 850MHz , Agyr= -12dBFS -80 dBc
fout = 1800MHz , Agyr= -12dBFS 79 dBc
fout = 2600MHz , Agyt= -12dBFS -77 dBc
fout = 3500MHz , Agut= -12dBFS 77 dBc
fou= 4900MHz , Agyt= -12dBFS -78 dBc
fou= 8100MHz , Agy7= -12dBFS -82 dBc
fou= 9600MHz , Agy7= -12dBFS -80 dBc
fout = 850MHz -81 dBc
fout = 1800MHz -88 dBc
fout = 2600MHz -86 dBc
fout = 3500MHz -79 dBc
fou= 4900MHz -86 dBc
fou= 8100MHz -87 dBc
fou= 9600MHz -85 dBc

HDn , n>=4 R n>=4 (FEREMFXIEA )
fout = 850MHz , Agyr= -12dBFS 93 dBc
fout = 1800MHz , Agyr= -12dBFS -98 dBc
fout = 2600MHz , Agyt= -12dBFS -84 dBc
fout = 3500MHz , Aqut= -12dBFS -87 dBc
fou= 4900MHz , Agyt= -12dBFS -87 dBc
fou= 8100MHz , Agyt= -12dBFS -87 dBc
fou= 9600MHz , Agyt= -12dBFS -87 dBc
fout = 850MHz 68.5 dBc
fout = 1800MHz 79.4 dBc
fout = 2600MHz 77 dBc

SFDR +/- 250MHz | +/- 250MHz i [H P9 TG 2 BEh &1 H - | four = 3500MHz 75 dBc
fout= 4900MHz 76 dBc
fout= 8100MHz 61 dBc
fou= 9600MHz 64 dBc
foac = 5898.24MSPS 64 dBFS

fs/4 [ 7 2 H foac = 8847.36MSPS 75 dBFS
foac = 11796.48MSPS 67 dBFS
foac = 5898.24MSPS -49 dBFS
fs/2 [ 5 A foac = 8847.36MSPS 48 dBFS
foac = 11796.48MSPS -48 dBFS
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5.5 RIZHESHFE (42)
Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; fi T 6GHz i TX i Ai# % = 491.52MSPS

=T 6GHz i >4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i Al A PLL 4520 | =T 6GHz #i AR N4k
BB S — RIS XA |, B R B X OISR A, AR ; PRSRIEE A -1dBFS ; DSA FE
= 0dB ; H AT/ A E % = 16.22Gbps , BrIER A UL

ZH PR R A B/ME  RAME RKE| B

55 T ARERUE | foac = 5898.24MSPS -76 dBFS

3*fs/4 I 5 2 SEZFRAEMU |, foac = 8847.36MSPS -89 dBFS
WA | foac = 11796.48MSPS -63 dBFS

Atten=0dB , Pout=-13dBFs -68.5 dBc

ACPR ycar ACPR (ﬁgk& ) , LTE 20MHz E- Atten=20dB , Pout=-13dBFs -67.2 dBc
TM1.1 3 fou = 0.85GHz Atten=28dB , Pout= -13dBFs -64.5 dBc

Atten=39dB , Pout= -13dBFs -563.9 dBc

Atten=0dB , Pout= -13dBFs -70.7 dBc

ACPR1 o ACPR (ﬁﬁ/& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -68.3 dBc
TM1.1 B foy = 1.8425GHz Atten=28dB , Pout= -13dBFs -62.9 dBc

Atten=39dB , Pout=-13dBFs -52.0 dBc

Atten=0dB , Pout=-13dBFs -71 dBc

ACPR ycar ACPR (ﬁgk& ) , LTE 20MHz E- Atten=20dB , Pout=-13dBFs -68 dBc
TM1.1 3 fou = 2.6GHz Atten=28dB , Pout= -13dBFs -62 dBc

Atten=39dB , Pout= -13dBFs -51.3 dBc

Atten=0dB , Pout= -13dBFs -70 dBc

ACPR1 o ACPR (ﬁﬁ/& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -67 dBc
TM1.1 8 foy = 3.5GHz Atten=28dB , Pout= -13dBFs -60 dBc

Atten=39dB , Pout=-13dBFs -49.8 dBc

Atten=0dB , Pout=-13dBFs -68.8 dBc

ACPR ycar ACPR (ﬁgk& ) , LTE 20MHz E- Atten=20dB , Pout=-13dBFs -65.9 dBc
TM1.1 3 fou = 4.9GHz Atten=28dB , Pout= -13dBFs -60.6 dBc

Atten=39dB , Pout= -13dBFs -49.5 dBc

Atten=0dB , Pout= -13dBFs -65 dBc

ACPR1 o ACPR (gﬁ;;@z‘,& ) , NR 100MHz E- Atten=20dB , Pout= -13dBFs -62 dBc
TM1.1 8 fou = 2.6GHz Atten=20dB , Pout= -13dBFs -55 dBc

Atten=39dB , Pout=-13dBFs -44.3 dBc

Atten=0dB , Pout=-13dBFs -64 dBc

ACPR ycar ACPR (ﬁgk& ) , NR 100MHz E- Atten=20dB , Pout=-13dBFs -59 dBc
TM1.1 3 foy = 3.5GHz Atten=28dB , Pout= -13dBFs -52 dBc

Atten=39dB , Pout= -13dBFs -41.1 dBc

Atten=0dB , Pout= -13dBFs -64.1 dBc

ACPR1 o ACPR (ﬁﬁ/& ) , NR 100MHz E- Atten=20dB , Pout= -13dBFs -60.4 dBc
TM1.1 8 fou = 4.9GHz Atten=28dB , Pout= -13dBFs -53.5 dBc

Atten=39dB , Pout=-13dBFs -42.5 dBc

Atten=0dB , Pout=-13dBFs -58 dBc

ACPR ycar ACPR (ﬁgk& ) , NR 100MHz E- Atten=20dB , Pout=-13dBFs -563 dBc
TM1.1 3 fou = 8.1GHz Atten=28dB , Pout= -13dBFs -46 dBc

Atten=39dB , Pout= -13dBFs -36 dBc
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5.5 RIZBHESEME (42)

Ta = +25°C BFJHRE |

HAEBER A Tam = -40°C & Ty pax = +110°C ; £ F 6GHz i TX i AJf % = 491.52MSPS

=T 6GHz Hﬂj 500MSPS , fpac = 11796.48MSPS ; fik- T 6GHz fiy th Az 5y PLL I 80X |, 5T 6GHz i Hh ARZR I g 716

B ;) 85— BRIV A | BB B X OV IERC HR A0, ARFREYR ; AR E Y -1dBFS ; DSA ik
= 0dB ; AT 83/ 34H R = 16.22Gbps , FRIAEA G W] .
¥ R B/ME  RAME  BOOE| A
Atten=0dB , Pout=-13dBFs -57 dBc
ACPR ACPR ( %#J% ) , NR 100MHz E- Atten=20dB , Pout= -13dBFs -50 dBc
xcarr TM1.1 3 fou = 9.6GHz Atten=28dB , Pout= -13dBFs -42 dBc
Atten=39dB , Pout=-13dBFs -31 dBc
Fout =0.85GHz , Pout= -13dBFs 0.2 %
- Fout =1.8425GHz , Poyr= -13dBFs 0.3 %
IR KRR | 1x 20MHz E-
EVM : Fout =2.6GHz , Poyr= -13dBF 2 9
TM3.1/3.1a , TBH0 b5 ou =2.6GHz , Pour=-13dBFs 0-28 %
Fout =3.5GHz , Poyr= -13dBFs 0.38 %
Fout =4.9GHz , Poyr= -13dBFs 0.4 %
Atten=0dB , foac = 5898.24MSPS | 1576 dBFS/
Pout=-13dBFs ' Hz
Atten=20dB , fpac = 5898.24MSPS , 1533 dBFS/
NSDygr Mg 5 4 35 B 20MHZ T fout = Pout= -13dBFs ' Hz
dBFS 0.85GHz Atten=28dB , foac = 5898.24MSPS |, 1479 dBFS/
Pout=-13dBFs ’ Hz
Atten=39dB , fpac = 5898.24MSPS , 136.9 dBFS/
Pout= -13dBFs : Hz
Atten=0dB , fpac = 5898.24MSPS | 158.4 dBFS/
Pout= -13dBFs : Hz
Atten=20dB , fpac = 5898.24MSPS , 1522 dBFS/
NSDygrs MR A T 20MHz (B foyr= | Pout= -13dBFs ' Hz
1.8GHz Atten=28dB , fopc = 5898.24MSPS 1456 dBFS/
Pout=-13dBFs ’ Hz
Atten=39dB , fpac = 5898.24MSPS , 1346 dBFS/
Pout=-13dBFs ’ Hz
Atten=0dB , foac = 8847.36MSPS , 157 dBFS/
Pout=-13dBFs Hz
Atten=20dB , fpac = 8847.36MSPS , 151 dBFS/
NSDysr N 7 AT 55 B 20MHz RS fout = Pout=-13dBFs Hz
dBFS 2.6GHz Atten=28dB , foac = 8847.36MSPS |, 144 dBFS/
Pout=-13dBFs Hz
Atten=39dB , fpac = 8847.36MSPS , 133.0 dBFS/
Pout= -13dBFs : Hz
Atten=0dB , Pout= -13dBFs -158 dE;FZS’
Atten=20dB , Pout= -13dBFs -150 d'?_::S’
ﬂ;u&)jjiﬁl/a o ZOMHZ {ﬁlﬂfz Fou[ z
NSDggrs _
=3.5GHz dBFS/
Atten=28dB , Pout=-13dBFs -143 Hz
Atten=39dB , Pout= -13dBFs 131.8 d'iIFZS’
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5.5 RIZHESHFE (42)
Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; fi T 6GHz i TX i Ai# % = 491.52MSPS

=T 6GHz i >4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i Al A PLL 4520 | =T 6GHz #i AR N4k
BB S — RIS XA |, B R B X OISR A, AR ; PRSRIEE A -1dBFS ; DSA FE
= 0dB ; H AT/ A E % = 16.22Gbps , BrIER A UL

B AR B/AME  BRAEME BKME| A
Atten=0dB , Pout= -13dBFs -155.5 d'iIFZS’
. . Atten=20dB , Pout=-13dBFs -147.8 dBFS/
NSD g P AT 25 B 20MHzZ fii % Fout Hz
dBFS =4 9GHz dBFS/
Atten=28dB , Pout= -13dBFs -140.8 Ha
Atten=39dB , Pout= -13dBFs -129.6 dELFZS/
Atten=0dB , Pout= -13dBFs -153 dE;FZS’
- Atten=20dB , Pout= -13dBFs -147 dEf_'FS’
NSD W 4311 FE 5OMHZ (S Foug z
9BFS =8.1GHz dBFS/
Atten=28dB , Pout= -13dBFs -140 Hz
Atten=39dB , Pout= -13dBFs 129 d'iIFZS’
Atten=0dB , Pout= -13dBFs 152 d'iIFZS’
. . Atten=20dB , Pout=-13dBFs -147 dBFS/
NSD Wk 7 AR 5 FE SOMHZ {8 oy Hz
dBFS =9.6GHz dBFS/
Atten=28dB , Pout= -13dBFs -140 Ha
Atten=39dB , Pout= -13dBFs -129 dELFZS/
S22 By E AR , <6GHzZ |, +/-fc* 10% | 47 ILHD 17 dB
T E AR, >8GHZ |, +/-fc* 10% |4 ILAD -10 dB
fout = 900MHz y fDAC =% 49 dB
8847.36MSPS , HHE:
fout = 1850MHz , fDAC = 59 dB
8847.36MSPS , H iR
fout = 2600MHz , fDAC = 65 dB
8847.36MSPS , Bz
fout = 3500MHz , fDAC = 66 dB
8847.36MSPS , H i
NS fout = 4900MHz , fDAC = }
B il ‘ 8847.36MSPS , ILHHi ® ®
e 1TXOUT % 2TXOUT 5 3TXOUT %
4TXOUT(1) fout = 900MHz y fDAC)_z.,A 90 dB
8847.36MSPS , B
fout =1850MHz , fDAC = 91 dB
8847.36MSPS , HH:#
fout = 2600MHz s fDAC = 93 dB
8847.36MSPS , BRI
fout = 3500MHz , fDAC = 94 dB
8847.36MSPS , E iz
fout = 4900MHz |, foac = 83 4B
8847.36MSPS , B
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5.5 RIZ#HBESFFE (22)
Ta = +25°C B BE | BANEIET A Tamn = -40°C & Ty max = +110°C ; fi T 6GHz i TX i Ai# % = 491.52MSPS
T 6GHz il 500MSPS |, fpac = 11796.48MSPS ; 1T 6GHz it AR i A PLL I8t |, /T 6GHz fiy ARl 748

R BRI ORI |, B R B X O AR R A, FRRRHIR SRS Y -1dBFS ; DSA i
= 0dB ; HATH/MRE AHE = 16.22Gbps , BAEH AU .

R WA BAME  HRAME BAME| B
fout = 9-6GHz , forrser = 100Hz -88 dBc/Hz
fout = 9.6GHz , foppser = 1kHz -102 dBc/Hz
fout = 9.6GHz , foppseT = 10kHz -110 dBc/Hz

PNtxapD B AR A7 e 7 A7 3 e A 0 8) fout = 9.6GHz , forrseT = 100kHz -123 dBc/Hz
fout = 9.6GHzZ , forrser = TMHz 136 dBc/Hz
fout = 9.6GHzZ , forrseT = 10MHz -143 dBc/Hz
fout = 9.6GHz , forrser = 100MHz -146 dBc/Hz

(1) 7E TxP/M LELL50Q 245 bR . A5 ERAS TXP/IM 19 1.8V B il ERFFAE , APk, TX Bj4E LA SN2

.

(2) 47 DSA CRHER TG
(3) T, RERNN ARG
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5.6 53 ADC HS 4%

Ta = +25°C i F gAY | BANEFETEEN Tamin = -40°C & Tymax = +110°C ; KT 6GHz it RX #iithi# % = 491.52MSPS ,
T 6GHz iy 500MSPS |, fapc = 2949.12MSPS ; kT 6GHz #i NSy PLL A4 | frer = 491.52MHz ; & T
B6GHz My NI I AT S | fo k = 11796.48MHz ; FrFRELJE ; DSA ¥ H = 4dB (kT 6GHz i ) Bt 3dB ( & T 6GHz
W) 5 BB AT 2R/ E 23R = 24.33Gbps ; BRAE S A B

S8 WA BAME  BAEUE BRKME| B
ADCRrgs ADC /¥ 14 v
FrFin RF $ NSl 600 12000| MHz
fiy = 830MHz , DSA=0dB 2.9 dBm
fin = 1760MHz , DSA=0dB 2.8 dBm
fin = 2610MHz , DSA=0dB -1.8 dBm
Prs_cw,min B3 B RN R TIED | fiy = 3610MHz , DSA=0dB 0.4 dBm
fin = 4910MHz , DSA=0dB 0.1 dBm
fin = 8150MHz , DSA=0dB 2.1 dBm
fin = 9610MHz , DSA=0dB 43 dBm
S11 LPNEIN; £i7b 3 {5 FH DT i I 2% -12.0 dB
AT Trange DSA T3 [ 25.0 dB
DSA FER$ K 0.5 dB
DSA S K Hf i ffg@ﬂt:?a“(x)@aﬁ(x'1) * £0.1 dB
AT Ttes pive ;gﬁgmmﬁg Ret I Fir=3610MHz £0.9 i
?;}Q ;gﬁggmmﬁg kIS Fin=4910MHz +1.8 i
fiy = 830MHz , DSA = 3dB® -155.2 dBFS/Hz
fin = 1760MHz , DSA = 3dB®) -155.0 dBFS/Hz
fin = 2610MHz , DSA = 3dB®) -154.4 dBFS/Hz
fin = 3610MHz , DSA = 3dB®) -154.1 dBFS/Hz
fin = 4910MHz , DSA = 3dBG) -155.1 dBFS/Hz
fin = 8150MHz , DSA = 3dB®) -150 dBFS/Hz
Nt 7 2 fin = 9610MHz , DSA = 3dB®) -151 dBFS/Hz
NSD (M&5) fin = 830MHz , 3<=Atten<=22 -156.0 dBFS/Hz
fiy = 1760MHz , 3<=Atten<=25 -155.8 dBFS/Hz
fin = 2610MHz , 3<=Atten<=25 -155.7 dBFS/Hz
fin = 3610MHz , 3<=Atten<=25 -155.4 dBFS/Hz
fin = 4910MHz , 3<=Atten<=25 -155.8 dBFS/Hz
fin = 8150MHz , 3<=Atten<=25 -152.5 dBFS/Hz
fin = 9610MHz , 3<=Atten<=25 -152.5 dBFS/Hz
fin = 830MHz 19.1 dB
fin = 1760MHz 19.0 dB
fiy = 2610MHz 20.9 dB
NFmin ?g&”ﬁiﬁfg_ 2B firy = 3610MHz 228 dB
fin = 4910MHz 22.4 dB
fin = 8150MHz 27.3 dB
fin = 9610MHz 30 dB
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5.6 5 ADC HS4FME (42)

Ta = +25°C W (B BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; 1K F 6GHz i RX % ti# % = 491.52MSPS ,
T 6GHz i A 500MSPS |, fapc = 2949.12MSPS ; 1T 6GHz fii ASFI Ay PLL I8 | frer = 491.52MHz ; & T
6GHz B NSRS AN | fo k = 11796.48MHz ; FrFRELJE ; DSA W& = 4dB ( fikT 6GHz i ) 5% 3dB ( 7T 6GHz
BF ) HRAT R/ R AR = 24.33Gbps ; FRAESH B

¥ TR S B/ME  BABME BRRE| B
fiy = 830MHz® 200 dB
fiy = 1760MHz® 206 dB
fiy = 2610MHz® 219 dB

NF BEAN fiy = 3610MHz® 235 dB
fiy = 4910MHz® 223 dB
iy = 8150MHz® 27.9 dB
fiy = 9610MHZ) 307 dB
fiy = 830MHz 347 dB
fiy = 1760MHz 352 dB
fiy = 2610MHz 36.0 dB

NFmex BA Aon=20dB fin = 3610MHz 373 B
iy = 4910MHz 376 dB
fiy = 8150MHz 428 dB
iy = 9610MHz 45 dB
fiv = 840MHz , 3<=Atten<=12 824 dBc
fix = 1770MHz , 3<=Atten<=12 84.1 dBc
fix = 2610MHz , 3<=Atten<=12 74 dBc

D3 it 1PMHZ = S fin = 3610MHz , 3<=Atten<=12 =77 dBc

WX REE N -TdBFS fin = 4920MHz , 3<=Atten<=12 -75.9 dBc
- <=Atton<=
= <= <=

P o0 a8

fiy = 830MHz 88.2 dBFS

fiy = 1760MHz 80.6 dBFS

I fiy = 2610MHz 88 dBFS

SFDR %%ﬁ%%ﬁ%%%w Anc-adBFs |z 3610MHz 84 dBFS
fiy = 4910MHz 789 dBFS
fiy = 8150MHz 78 dBFS
fiy = 9610MHz 71 dBFS
fiy = 830MHz 855 dBFS
fiy = 1760MHz 905 dBFS
fiy = 2610MHz 88 dBFS

HD2 i;@%g%gﬁ(z) - fiv = 3610MHz 87 dBFS
fix = 4910MHz 842 dBFS
fiy = 8150MHz 70 dBFS
fiy = 9610MHz 70 dBFS
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5.6 5 ADC HS4FME (42)

Ta = +25°C W (B BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; 1K F 6GHz i RX % ti# % = 491.52MSPS ,
T 6GHz i A 500MSPS |, fapc = 2949.12MSPS ; 1T 6GHz fii ASFI Ay PLL I8 | frer = 491.52MHz ; & T
6GHz fiy NI Sy Ah I =X | oLk = 11796.48MHz ; FrFRHIJE ; DSA W E = 4dB ( Ik T 6GHz It} ) B( 3dB ( /& T 6GHz
BF ) HRAT R/ R AR = 24.33Gbps ; FRAESH B

S8 WA B/AME  HAUE  BKE| B
fiy = 830MHz -80.2 dBFS
fin = 1760MHz 85.3 dBFS
fiy = 2610MHz -86 dBFS

HD3 i;@%;%gi%(s) fi = 3610MHz 78 dBFS
fin = 4910MHz 754 dBFS
fin = 8150MHz 70 dBFS
fiy = 9610MHzZ 70 dBFS
fiy = 830MHz -88.2 dBFS
fiy = 1760MHz 80.6 dBFS
fin = 2610MHzZ -88 dBFS

HDn , n>3 il';DzR_édg;@Sfﬁ)HDz HHD3 ) fi = 3610MHz -84 dBFS
fiy = 4910MHz 817 dBFS
fiy = 8150MHz 78 dBFS
fi = 9610MHz 71 dBFS
fiy = 830MHzZ 89.2 dBFS
fiy = 1760MHz 88.8 dBFS

- fiy = 2610MHz 95 dBFS

SFDR An = -13dBFS fin = 3610MHz 90 dBFS
O<=Atten<=16 fi = 4910MHz 89.8 dBFS

fiy = 8150MHz 83 dBFS

fiy = 9610MHz 80 dBFS

fin = 830MHz , 5 FhLE i 12 8¢ 79.0 dBFS

iy = 1760MHz , 2 g I B 1016 dBFS

R fin = 2610MHz , & HLER IR A5 3 -100 dBFS

HD2 An = -13dBFS fin = 3610MHzZ , 5 i B i 8 -101 dBFS

0<=Atten<=16( fin = 4910MHz , 5 BRI 15 % -99.1 dBFS
fin = 8150MHz |, 4 HE AR IS 5 -107 dBFS
fin = 9610MHzZ , 5 1 B i 5 4 -107 dBFS
fiy = 830MHz 954 dBFS
fiy = 1760MHz 952 dBFS
[E— fiy = 2610MHz -98 dBFS

HD3 An = -13dBFS fiy = 3610MHz 97 dBFS

0<=Atten<=16() fi = 4910MHz -04 dBFS
fiy = 8150MHz -100 dBFS
fiy = 9610MHzZ 102 dBFS
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5.6 5 ADC HS4FME (42)

Ta = +25°C IS ARUE | ARG Tamn = -40°C £ Tymax = +110°C ; 1K+ 6GHz it RX %t i# % = 491.52MSPS ,

#F 6GHz iy 500MSPS |, fapc = 2949.12MSPS ; f&F 6GHz i Al PLL I #1538 | frer = 491.52MHz ; & T
6GHz S NI N AMEE e | folk = 11796.48MHz ; #aFR IS ; DSA ¥ & = 4dB (/X T 6GHz i ) 8k 3dB ( % T 6GHz
BF ) HRAT R/ R AR = 24.33Gbps ; FRAESH B

S| B/AME HBAE BXE|  HBAL
fin = 830MHz -89.2 dBFS
fix = 1760MHz -88.8 dBFS

SFDR ( 4145 HD2 1 HD3 ) fix = 2610MHz -95 dBFS

HDn , n>3 A = -13dBFS fin = 3610MHzZ -90 dBFS
O<=Atten<=16() fin = 4910MHz -90 dBFS

fix = 8150MHz -83 dBFS

fin = 9610MHzZ -80 dBFS

fin = 830MHz 76.6 dBe

— fin = 1760MHz -70.9 dBe

SR it 1RXIN 2 2RXIN fix = 2610MHz 735 dBc
3RXIN % 4RXIN fin = 3610MHz -76.9 dBc

fix = 4910MHz 65.3 dBc

fix = 8150MHz -64 dBc

fin = 830MHz -85.9 dBc

fin = 1760MHz -86.9 dBc

—— fin = 2610MHz -91 dBe

TX-RX Wi 2TXOUT % 1RXIN fin = 3610MHz -83 dBe
4TXOUT 2 3RXIN fin = 4910MHz -81.9 dBc

fix = 8150MHz -68 dBc

fix = 9610MHz -68 dBc

(1) xR DSA BtV |, AR RE D SR A A R, AT DSA fA HIVER . WP R 87E B 1 28 Y 1l 9 AR 418

Py

JE o
(2) HD2 1 NLE K iF
(3) #F DSA =3dB % 0dB 7i[f [y , DSA #F41k 1dB , NSD #4/i1 1dB

(4) DSA KT 3dB i, 4100 1dB , NF 1 1dB

(5) DDC 3% (X TI M )
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5.7 PLL/VCO/R 5 1S 434tk

TA = +25°C I [{ S AUE |, BEANEFETLEIN Tamin = 40°C £ Ty yax = +110°C ; SH I MR 491.52MHz ( BRIES A U
B1) , foac = fvco » four = foac/4 , H—HH fuco-

SH WRKH BME  HEME BORME| B
VCO1 fe/MiiR 7.2 GHz
fvcor -
VCO1 F k% 7.68 GHz
VCO2 /M 8.8 GHz
fvcoz -
VCO2 f k% 9.1 GHz
VCO3 Fr/MiiR 9.7| GHz
fvcos -
VCO3 K 10.24 GHz
VCO4 /i 1.6 GHz
fucos
VCO4 FR i 12.08 GHz
7 " 1. 2 5§
DIVoac | DAC ke %/ 4% 25
DIV 1. 2.
FBAD | 3T DAC SEHE# 1 ADC SEAER 23451 4% 3. 4.6
c o 8
DIV 1. 2.
RXAD | ADC SEREH 4340158 3. 4.6
c % 8
600kHz -113 dBc/Hz
800kHz -116 dBc/Hz
VIFRAI 75 Fp = 11.79848GHz TMHz -19 dBc/Hz
Frer=491.52MHz 1.8MHz -125 dBc/Hz
5MHz -133 dBc/Hz
50MHz -141 dBc/Hz
600kHz -114 dBc/Hz
800kHz -118 dBc/Hz
PR AR AL S Fp =8.84736GHzZ 1MHz -120 dBc/Hz
Frer=491.52MHz 1.8MHz -127 dBc/Hz
5MHz -135 dBc/Hz
50MHz -142 dBc/Hz
PNvco
600kHz -113 dBc/Hz
800kHz -116 dBc/Hz
VIR A 75 Fpy = 9.8403GHz 1MHz -119 dBc/Hz
Frer=491.52MHz 1.8MHz -125 dBc/Hz
5MHz -134 dBc/Hz
50MHz -140 dBc/Hz
600kHz -116 dBc/Hz
800kHz -119 dBc/Hz
PR HIGI I 75 Fpy = 7.86432GHz 1MHz 122 dBc/Hz
FreF=491.52MHz 1.8MHz -127 dBc/Hz
5MHz -136 dBc/Hz
50MHz -143 dBc/Hz
fpLL=11.79848GHz. [1KHz. 100MHz] -43.4 dBc/Hz
Frms Bk PLL S Rkl 7 i 25 (1) fp =8.8536GHz. [1KHz. 100MHz] -47.6 dBc/Hz
fp.L=9.8304GHz. [1KHz. 100MHz] -46.2 dBc/Hz
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5.7 PLLIVCO/I 4P B S8t (42)

TA = +25°C I [ ILARUY | BEANEEVEEEIA Tamin = -40°C & Ty max = +110°C ; SH I Bidi AR 491.52MHz ( BRIE 545 Ut
B1) , foac = fvco » fout = foac/4 , 11— fuco-

AFE7951
ZHCSS77A - MAY 2023 - REVISED MAY 2025

SH WA BME MEME  RKXME| B4
fPFD PFD ffﬁ% 100 500 MHz
PNpii_fiat |4k PLL 3R fyco = 11796.48MHz -226.5 dBc/Hz
Frer PN 0.1 12|  GHz
Vss EIPNINE 0.6 1.8 Vppdiff

1 100 Q
REFCLK #i NP1 Q{FH e
TR L2 05 oF

(1) b, AEESHER TR
(2) FARMHUEGHEREIRFR , EHSH TR S11 %k
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5.8 HF SRt
TA = +25°C WL ABUE |, BEANRETEEDA Tamin = -40°C & Tymax = +110°C ( FRAEFF UL )
2% WK A | BAME RBE BKE| B
CML BATE/REHIN [8:1]SRX+/-
VsRDIFF ER AT A R 2 B A A N IR Gy 100 1200 mVpp
Vsrcom AT R MR R RN A 0.4 0.5 0.6 Y
ZsRuiff AT R R A N 2 (D 100 Q
Epr e Sy 19 29.5| Gbps
Fserbes AT AR/ R AR LR R PR 9.5 16.25| Gbps
P53z — A 4.75 8.125| Gbps
AR %) AT SR/ B AR IR = 1.8V 25 dB
T SRRz 0.42 ul
CML S ATH/B IR [8:1]STX+-
VsToIFr ERAT 20 7R £ 25 R K A H R =0 500 1000 mVpp
Vstcom R AT AR/ M R 2 A 0.4 0.45 0.55 v
ZsTdiff ERAT B/ R A H BB 100 o
TRF it TR B ) 20-80% 8 ps
TEQS Y5y 187 0 7 dB
T Tl PSERE) 0.21 ul
CMOS 1/O : GPIO{B/C/D/E}x. SPICLK. SPISDIO. SPISDO. SPISEN. RESETZ. BISTB0. BISTB1
Vi CERE NS O v
Vi G HL T A FUFE Ol v
Iy 15 FSP AN L -250 250 pA
I I LS4 FRLIAS -250 250 pA
Co CMOS it N B2 2 pF
Vo LTt U vepIee v
VoL (I I RENE 0.2 v
FEN  SYSREF+- R A
it i
Fsysrermax SYSREF #ii ANl e K& 40 MHz
VSWINGSRMAX SYSREF #ii N %1 i K& 1.8 Vppdiff(3)
VSWINGSRMIN SYSREF #ii N 421l i /IME frer < 500MHz 0.3 Vppdiff®
VSWINGSRMIN SYSREF #ii N 421l it /IMAE frer > 500MHz 0.6 Vppdiff®
VcomsrRMAX SYSREF #if N LA it [k A K 1B 0.8 v
VcoMsrMIN SYSREF it NJEHEHE [ e /M 0.6 v
Z7 PN 2 oy 100 M o
CL LPNGER 845 S GND 0.5 pF
LVDS %A : 0SYNCIN+/- F1 1SYNCIN+/-
Vicom BN 1.2 Y
Vip ZES AN LR AR 450 Vppdiff(®)
Zy LD 27 oy 100 o
LVDS #itH : 0SYNCOUT+/- fl 1ISYNCOUT+/-
26 R 15 Copyright © 2025 Texas Instruments Incorporated
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5.8 HFH AN ()

TA = +25°C B LB | BEANRE TN Tamin = -40°C & Ty yax = +110°C ( BRAES A3 )

E 24 WA BME HAUE BANE|  HAL
Vocom B AR 1.2 \Y
Vob ZE 5y % L PR 500 Vppdiff®
Z7 A S 4 100 Q

(1) SYSREF #i#a[7F 100Q . 150Q M1 300Q 2 |8 # TR
(2) BFEAEZ M STX £ SRX [ A 52
(3)  Vppdiff i KZESHE (IEH ) S/ EsE (Ul ) ZBIZEHE.
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5.9 HLIF AR

Ta = +25°C I ILARUE | BEANRFETEEA Tamin = -40°C £ Tymax = +110°C ; TX i AT = 500MSPS , RX fiitHi#i 5% =
500MSPS , fpac = 9000MSPS 2455 ; fapc = 3000MSPS ; FrFRHLIE ; B & 1F /%y -1dBFS ; DSA ¥ = 0dB ; HATaH/f#

Hideid 5 = 20Gbps ; FRAEHHF Y.

¥ TR %A BAME  #AE  BKE| By
3A 7 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 765 mA
3B 41 : VDD1P8FBCLK + 130 1 : 4T4R-TDD , TX 75%. RX 25%
ODIPE  |\/DD1PBRXCLK + VDD1PSTXDAC+ | TX MU : 72 fidfil , TX % 395 mA
VDD1P8GPIO + VDDA1P8 125MSPS
RX XU @ 24 f5HHEL , RX %
3C 41 : VDD1P8PLL + VDD1P8PLLVCO |1o5MmspS 69 mA
44 2 : VDD1P2FB. VDD1P2RX. foac = 9000MSPS |, foyr=fin=1.9,
| VDD1P2TXCLK. VDD1P2TXENC. 2.6GHz 151 A
VOD1P2 1\/pD1P2FBCML. VDD1P2RXCML il |fapc = 3000MSPS
VDD1P2PLLCLKREF JESD : 8/10 %if4 , 20Gbps
TX : 2-16-16-1 , RX : 2-16-16-1
lvooors | 1A 41 : DVDDOP9 + VDDTOP9 2001 mA
Paiss ThERFEHL 5446 mw
3A #1 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 1338 mA
| 3B %1 : VDD1P8FBCLK + 2 : 4T4R - FDD
VOD1P8 | yDD1PERXCLK + VDD1PSTXDAC+ TX AUt - 96 fHA{E , TX A 506 mA
VDD1P8GPIO + VDDA1P8 125MSPS
RX WU« RX 24x , RX 8% 125MSPS
3C 41 : VDD1PBPLL + VDD1PBPLLVCO | "_15GSPS . fry = 1.85GHz + 72 mA
44 2 : VDD1P2FB. VDD1P2RX. 2.15GHz
| VDD1P2TXCLK. VDD1P2TXENC. fapc = 3GSPS , frx = 1.75GHz + 2109 A
VDDIP2 |\/DD1P2FBCML. VDD1P2RXCML fi | 1:88GHz
VDD1P2PLLCLKREF JESD : 8/10 ###i% , 20Gbps
TX : 2-16-16-1 , RX : 2-16-16-1
lvooops | 1A 41 : DVDDOP9 + VDDTOP9 3311 mA
Paiss Dy Z AR 9041 mw
3A % : VDD1P8FB + VDD1P8RX +
VDD1P8TX 1332 mA
| 3B 41 : VDD1P8FBCLK + f503 : 4T4R - FDD
VDDIP8 | VDD1P8RXCLK + VDD1P8TXDAC+ TX HUH - 96 fdffE , TX % 496 mA
VDD1P8GPIO + VDDA1P8 125MSPS
RX BL#F# - RX 24x , RX &% 125MSPS
3C 41 : VDD1PBPLL + VDD1PBPLLVCO | "_15GSPS . fry = 1.85GHz + 72 mA
/4 2 : VDD1P2FB. VDD1P2RX. 2.15GHz
| VDD1P2TXCLK. VDD1P2TXENC. fapc = 3GSPS , frx = 1.75GHz + 2099 A
VOD1P2 1\ pD1P2FBCML. VDD1P2RXCML fil | 1-88GHZ
VDD1P2PLLCLKREF JESD : 8/10 4&f4 , 20Gbps
TX : 1-8-16-1 , RX : 1-8-16-1
lvooops | 1A 41 : DVDDOP9 + VDDTOP9 2950 mA
Paiss ThERFERL 8667 mw
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Ta = +25°C I (S BUE | AR LA Tamin = -40°C £ Ty max = +110°C ; TX A # 3 = 500MSPS , RX #ii i % =
500MSPS , fpac = 9000MSPS A4t 5, ; fapc = 3000MSPS ; brfrHLlE ; M ZIEEE N -1dBFS ; DSA i = 0dB ; H 4T84/
Hiavid 3 = 20Gbps ; FRAEAAT UM .

28 WK% A B/ME  HEME  BKE| B
3A 41 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 1331 mA
| 3B 41 : VDD1P8FBCLK + Fis 4 : 4T4R - FDD
VPD1P8 | \DD1PERXCLK + VDD1PSTXDAC+ TX iy : 24 fieffifa, TX A 648 mA
VDD1P8GPIO + VDDA1P8 500MSPS
RX #4545 : RX 6x , RX %2 500MSPS
3C 41 : VDD1PBPLL + VDD1PBPLLVCO | _15GSPS | fry = 1.85GHz + 72 mA
44 2 : VDD1P2FB. VDD1P2RX. 2.15GHz
| VDD1P2TXCLK. VDD1P2TXENC. fapc = 3GSPS |, frx = 1.75GHz + 2096 A
VBD1P2 |\ DD1P2FBCML. VDD1P2RXCML fil | 1.88GHZ _
VDD1P2PLLCLKREF JESD : 8/10 #4ufi% , 20Gbps
TX : 4-8-4-1 , RX : 4-8-4-1
lvooors | 1A 41 : DVDDOP9 + VDDTOP9 3269 mA
Piss ThEFEHL 9230 mwW
3A 41 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 98 mA
| 3B 41 : VDD1P8FBCLK +
VDD1P8  |\/DD1P8RXCLK + VDD1P8TXDAC+ 330 mA
VDD1P8GPIO + VDDA1P8
3C 41 : VDD1P8PLL + VDD1P8PLLVCO |gist 5 o LMk 4 “HEIRKSL” 16 mA
41 2 : VDD1P2FB. VDD1P2RX. . SLEEP 3| -4y f T
VDD1P2TXCLK. VDD1P2TXENC. 48 A
VDD1P2FBCML. VDD1P2RXCML I
lvpp1p2 | VDD1P2PLLCLKREF
1A % : DVDDOP9 + VDDTOP9 305 mA
ThHEFEN 1140 mw
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5.10 i FEXR

Ta = +25°C WFAYMAUE | MR ETEHA Tamn = -40°C % Tymax = +110°C ; TXHI AR = 491.52MSPS |, fpac =
8847.36MSPS ; fanc = 2949.12MSPS ; FiFRHIE ; ¥ 77 9 -10BFS ; DSA S0Hk =00B ; H 47 53/ B % =
24.33Gbps ; BRIEAH L.

| BME FEE Bk e

SERT : SYSREF+/-
tysysrer) | BRI, SYSREF+- 3% CLK+/- LFH 50 ps
thsysrer) | TRFFISTE] , CLK+- FTHAZ JG SYSREF+- B3k 50 ps
SERY @ B ATHH
tysens) | ESIII] , SENB % SCLK b FHit 15 s
th(sENB) {RFFHT A, SCLK &t J5 —A T2 Ja 1 SENB() 5 + tsoLk ns
tsspio) AL, SDIO H 4% SCLK kIR 15 ns
th(spbio) PREFISE] , SCLK FF-#52 J5 SDIO £ 4% 5 ns
tsck w | B/ SCLK A« FAF8E A 25 ns
tsclk R |/ SCLK JHMA « Z5 A7 asisin 50 ns
oot SCLK T F&7H 2 J& 1 e/ NS S HH g 3R 0 ns

- SCLK T F&VE 2 5 1y i KBt 43R 15 ns
tresET /) RESET Jfikah 52 & 1 ms

(1)  SDENWTZFER G —A SCLK Ui F A5 — NS K i 34
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5.11 FE4E

Ta = +25°C I [F S AUME |, AR EEVEEA Tamin = -40°C £ Tymax = +110°C ; TX A # 3K = 491.52MSPS | fpac =
8847.36MSPS ; fapc = 2949.12MSPS ; ARG ; HBFIEE N -1dBFS ; DSA Fik =0dB ; AT/ 8l R =
24.33Gbps ; KRIEAH L.

2K \ MRS | BME RRME BKE| AR
TX BIEER
ERAT R B A PR A IIE IR oot 2.8 ns
LMFSHd=2-8-8-1 , 368.64MSPS #i A\ Ji
%, 24 GBI, A7 BRI B = 152
16.22Gbps (JESD204C)
LMFSHd=8-16-4-1 , 491.52MSPS 24 fi;
ffH , RATEM AR R = 16.22Gbps 176
‘ (JESD204C) :
tyEsDTX JESD #| TX %y Hi iR — T%J%I:Luj(‘f)q]
LMFSHd=4-16-8-1 , 245.76MSPS 48 fi Rkl
M, HRAT SRR H A = 16.22Gbps 124
(JESD204C)
LMFSHd=2-16-16-1 , 122.88MSPS 96 fi;
HE | AT S8/ 23R = 16.22Gbps 97
(JESD204C)
RX EEIER
ERAT BRI B 45 ROE SRR IR 3.6 ns
LMFS=2-16-16-1 , 122.88MSPS , 24 fi
SEL | 4T 98/ H 98K = 16.22Gbps 92
(JESD204C)
LMFS=4-16-8-1 , 245.76MSPS , 12 fi¢h BT bl
tiesprx  |[RX HiIAZ JESD firth 3R HU, 834748/ th 488 2 = 16.22Gbps 108 0
(JESD204C) e
LMFS=4-8-4-1 , 491.52MSPS , 6 fidil
HU, 4T R/ H K = 16.22Gbps 153
(JESD204C)
FB LR
ERAT AR AR SIS AR ASAUAE IR 3.6 ns
t T — LMFS=1-2-8-1 , 368.64MSPS , 8 fi5iifix 151 T
I I BIAY ]
JESDFB " " LMFS=2-4-4-1 , 491.52MSPS , 6 {/ it 177 Fmo

(1) Ermeh R H e COREER W B, #1140 1GSPS = 1ns.
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5.12 L RIKFE
5.12.1 800 MHz T #J TX HZVFEIE

Ta = +25°C it ST , (I ARAR IR BRINAREE « TX M ABURE K = 491.52MSPS |, foac = 11796.48MSPS ( 24 {4
), 2R, B S XA, PLL PR | Hop free = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x
JaF , DSA &K, TX BHehdl s jE

7 T 6.5
6 6& -
s 5 T = 55 = -
8 4 g s =
o o \\ -
S 3 S 45 t
@ @
E . E ¢ \
‘g_ 1 | ** fpac=5898.24MSPS, straight mode ‘g_ 35
5 88 fpac=5898.24MSPS, interleave mode 5 -+ f4,,=5898.24MSPS, straight mode
O 0| ++ fpbac=8847.36MSPS, straight mode O 3|80 {4,c=5898.24MSPS, interleaved mode
—— fpac=8847.36MSPS, interleave mode “+—+ f42c=8847.36MSPS, straight mode
-1 | = foac=11796.48MSPS, straight mode 25| ©0 f42,=8847.36MSPS, interleaved mode
—— fbac=11796.48MSPS, interleave mode a& fy,.,=11796.48MSPS, interleaved mode
-2 2
600 750 900 1050 1200 1350 1500 -40 -15 10 35 60 85 105
Output Frequency (MHz) Temperature (C°)
f3% PCB RIHLASH1kE | Aoy = -0.5dBFS , DSA =0, 0.8GHz fU3% PCB A4S 514 | Aoyt = -0.5dBFS , DSA =0, 0.8GHz
N VL HC
B 5-1. TX % i =2 S5 AR M X R B 5-2. TX fi HHEESEERKRR
5 0.05
- 1TX Iy
0 a8 2TX g oo f
+—+ 3TX S 003
5 — 47X i I\
E E..!| .% 0.02 ﬂ
b 10 S oorf-§ »
g -15 5§ o0 —M
o 9]
b £ -0.01
a -20 o [u] v
3 8 -0.02 M ’ \
25 ® - 1TX ‘
S 003 gg 21X b
-30 8 04|++ 37X
=} — 4TX
-35 -0.05
0 5 10 15 20 25 30 35 40 0 4 8 12 16 20 24 28 32 36 40
DSA (dB) DSA (dB)
foac = 11796.48MSPS , A4 | Aoyt = -0.5dBFS , ILIiL foac = 5898.24MSPS , A4tz , £ 0.8GHz TFILHL
0.8GHz AR = Pour (DSARE - 1) - Pour ( DSA &
H)+1
A 5-3. 0.85GHz %/ T TX T35 DSA B EMEEMKIRAR
Kl 5-4. 0.85GHz & F TX RIMEEMERIRES DSA S ENEE
PSS
32 R 15 Copyright © 2025 Texas Instruments Incorporated
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SRR, SRR DA, PLL BPBRBEC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA K, TX B ELa)H H

0.05
- 1TX
0.04| 55 27X
+—+ 3TX
0.03) Z~ 4rx P
0.02 -

0.01

-0.01 3
-0.02 ’

-0.03
-0.04
-0.05

Calibrated Differential Gain Error (dB)
o
|

0 4 8 12 16 20 24 28 32 36 40
DSA (dB)

foac = 5898.24MSPS |, ZZ 45 , 7E 0.8GHz FILAL
ZEMMREIREE = Poyr (DSA %E - 1) - Pour ( DSA #

0.35
g
— 03
[
fin]
‘= 025
©
O]
E 0.2
©
2 015
S
2 04
g = 1TX
3 0.05 a8 2TX
g U -+ 3TX
=) — 4TX
0

0 4 8 12 16 20 24 28 32 36 40
DSA (dB)

foac = 5898.24MSPS , Szt , 7 0.8GHz FILAL
B 425152 = Pour ( DSA % ) - Poyr (DSA #H =0) +

0 4 8 12 16 20 24 28 32 36 40
DSA (dB)

foac = 5898.24MSPS , Ac4i#%0 | 7£ 0.8GHz FILAL
AR % = Poyt ( DSA 8 ) - Poyr (DSA #H =0) +
DSA ##

&l 5-7. 0.85GHz %4+ T TX REM MY RIRE S DSA WEANEIEE
KIS R

B)+1 DSA &
K& 5-5. 0.85GHz &M T TX R EHMIYAIRES DSA WEMBEEN | & 5-6. 0.85GHz K4 TX KRR HHIRES DSA B EMEE
KA MR R
0.1 0.05

. - 1TX o
g 0.08 ﬁ g& S o4
g = X g 003 ¥ §
% 0.06 L § 0.02 n lil
] = 0.01
2 004 2 y R 5 ok ” @%ﬁ
;'3, \ %) -0.01 M
§ 002 3 B -0.02 |
E / S 003|4e 40°C .3
5 4 5 00s| T2

-0.02 -0.05

4 8 12 16 20 24 28 32 36 40
DSA (dB)

fDAC = 5898.24MSPS , i%ﬂ‘%ﬁ , E 0.8GHz l‘plga
MR = Pout ( DSA X & - 1 ) - Pour ( DSA %
H)+1

FE 5-8. 0.85GHz %M F TX R #HEZE MY RES DSA BEMERE
ElESY
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SRR, SRR DA, PLL BPBRBEC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA K, TX B ELa)H H

- |

Calibrated Differential Gain Error (dB)

0.03

* 40°C ] 3
0.04| 88 25°C ?

+—+ 105°C
0.05

0 4 8 12 16 20 24 28 32 36 40

DSA (dB)
foac = 5898.24MSPS , ZeE#is, |, 7€ 0.8GHz FILHL
FEMRR % = Pour (DSA#E - 1) - Pour ( DSA #%

0.5
0.45
0.4
0.35
0.3
0.25
0.2
0.15 ‘),*("
0.1
0.05
0
-0.05

Uncalibrated Integrated Gain Error (dB)

0 4 8 12 16 20 24 28 32 36 40
DSA (dB)

fonc = 5898.24MSPS , Zckitizt, , 7£ 0.8GHz UL
*Rﬁifﬁﬁ'iﬁ = POUT ( DSA % & ) - POUT ( DSA #%&E =0 ) +

0 4 8 12 16 20 24 28 32 36 40
DSA (dB)

fDAC = 5898.24MSPS , T , 1F 0.8GHz FULHED
M5 1R % = Poyr ( DSA % H. ) - Poyr (DSA & =0) +
DSA X &

E 5-11. 0.85GHz %4 F TX BRIk E S DSA W EMEE
EliESA

H)+1 DSA &
K 5-9. 0.85GHz & T TX RHEZ M5 RES DSA WEMEER | & 5-10. 0.85GHz &4 T TX RRHEH SR IRES DSA R EME
KA BRI AR
0.1 - S 0.02
T 00|50 25 8
S 0081, s s
ugJ 0.06 ). g 0.01 R W
§ 0.04 A / g
2 = 0 Y
;5;, 0.02 ? g Ve
. % Vsl 5 v
g r\/’*‘ g 001 |+ 17X
£ — A4TX
-0.04 -0.02

0 4 8 12 16 20 24 28 32 36 40
DSA (dB)

fDAC = 5898.24MSPS , i?ﬁt*ﬁﬁ , E 0.8GHz l‘llﬂga
ENFLLIRE = Phaseou'r ( DSA % & -1 ) - Phaseou-r
(DSA & )

FE 5-12. 0.85GHz %#FF TX KRHEESHAIRZE S DSA REME
EREMXER
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SRR, SRR DA, PLL BPBRBEC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA K, TX B ELa)H H
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SRR, SRR DA, PLL BPBRBEC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SRR, SRR DA, PLL BPBRBEC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SRR, SRR DA, PLL BPBRBEC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
JAH , DSA K, TX B ELa)H H
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4

fa) , st
JAH , DSA K, TX B ELa)H H
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5.12.1 800 MHz T /) TX #ZVAFIE (4 )

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SCEBEN, SRR DA, PLL IPBRBEC, Horb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.2 1.8 GHz TH#J TX A ZVkFIE
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), ZEEX, BRI, PLL B8, B frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.2 1.8 GHz THJ TX HZKHE (4 )
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5.12.2 1.8 GHz THJ TX HZKHE (4 )
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5.12.2 1.8 GHz THJ TX HZKHE (4 )
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5.12.2 1.8 GHz THJ TX HZKHE (4 )
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5.12.4 3.5 GHz TH) TX HZKHE (4E)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SCEBEN, SRR DA, PLL IPBRBEC o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz T /) TX HZVkFIE

Ta = +25°C WIS TUE | HFRRREIR. BRIAZAF - TX S ABHR# 2R = 491.52MSPS | fpac = 11796.48MSPS ( 24 51
H) , e, B —mERR s  , PLL I g, b frer = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz TH) TX Bk (4E)

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, RS , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz TH) TX Bk (4E)

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, RS , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz TH) TX Bk (4E)

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, RS , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz TH) TX Bk (4E)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SCEBEN, SRR DA, PLL IPBRBEC o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz TH) TX Bk (4E)

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, RS , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz TH) TX Bk (4E)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SCEBEN, SRR DA, PLL IPBRBEC o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.5 4.9 GHz TH) TX Bk (4E)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4

f6) , e,
JAH , DSA K, TX B ELa) R H

BB ENE XS, PLL I8, Hidb frer = 491.52MHz , Agyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.6 8.1 GHz T /7 TX A ZVFFIE

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROAZRIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {44
fi) |, REBEL, RN XA, PLL BPBRBEC o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
JAH, DSA #HE , TX I8l a R A, 8.1GHz ULAC
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5.12.6 8.1 GHz THy TX HZHE (4)

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), RAEEX, B REHRXEHE T , PLL B8, B frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX I8 ia R A, 8.1GHz ULAC
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5.12.6 8.1 GHz THy TX HZHE (4)
Ta = +25°C BB RUE | A FIARRREE IR . BRIAZRAE © TX M NBUE % = 491.52MSPS | foac = 11796.48MSPS ( 24 {54

fi)

JAH, DSA #HE , TX I8 ia R A, 8.1GHz ULAC

IREEA, B RENE X, PLL I, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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5.12.6 8.1 GHz THy TX HZHE (4)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) , REBEL, B RN XA, PLL RABEC, Horh frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX I8 ia R A, 8.1GHz ULAC
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5.12.6 8.1 GHz THy TX HZHE (4)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) , REBEL, B RN XA, PLL RABEC, Horh frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX I8 ia R A, 8.1GHz ULAC
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5.12.6 8.1 GHz THy TX HZHE (4)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) , REBEL, B RN XA, PLL RABEC, Horh frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX I8 ia R A, 8.1GHz ULAC
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5.12.6 8.1 GHz THy TX HZHE (4)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4

H) , EEE,
JAH, DSA #HE , TX I8 ia R A, 8.1GHz ULAC

-SRI, PLL e Hid frer = 491.52MHz , Agyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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- - 1TX,-12dBFS — 1TX, -1dBFS
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= -135 7
2
E -140 .
z = 7
S 145 1
re} . e
® .
5 150 frrrtrre
(%2}
Z 155

-160

0 5 10 15 20 25 30 35 40
DSA Setting (dB)

50MHz fr

F 5-220. 8.11 GHz %/ F TXNSD 5 DSA & E KX R

-120
- - -12dBFS, -40°C
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5.12.6 8.1 GHz THy TX HZHE (4)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIT - TX A ABUE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) , REBEL, B RN XA, PLL RABEC, Horh frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
JAH, DSA #HE , TX I8 ia R A, 8.1GHz ULAC

'KEYSIGHT |Input RF InputZ: 50 Q Atten: 0 dB Trig: Free Run |Center Freq: 8.100000000 GHz
RL Coupling: AC Preamp: Off Gate: Off Avg|Hold: 1/1
GO Rign Auto Freq Ref: Int(S) |uW Path Standard IF Gain: Low Radio Std: 5G NR, BTS, 100M
NFE: Adaptive  PNO: Best Wide Noise Correction: On
1 Graph v
Scale/Div 10.0 dB Ref Value -30.00 dBm
Log I |
168 05 !
-57.5dBc -57.7 dBc
-56-8-dBe 57.8-dBe { -567-dfjc- -58-2dBe
“E B — [ —( I ——— I A
Center 8.1000 GHz #Video BW 1.0000 MHz* Span 700 MHz|
#Res BW 20 kHz Sweep 5.09 s (10001 pts),
2 Metrics v
Total Car Pwr | -16.513 dBm/98.00 MHz Measure Trace
Total PSD = Trace Type Trace Average (Active)
Lower i Upper
o . i ACP | Ref Carrier | ACP | RefCarrier |
OffsFreq | IntegBW | dBc | dBm dBm [ Car#| dBc | dBm dBm | Car # | Filter
A| 1000 MHz| 98.00 MHz| -57.49 -74.00 | -16.51 1] -57.70 -74.22| | -16.51 1/-3dB
[B] 200.0MHz| 98.00 MHz| -57.82| -74.34| | -16.51 1/-58.74| -75.26| | -16.51 1/-3dB
C| 300.0MHz| 98.00 MHz| -56.85 -73.36] | -16.51 1] -58.25 -74.76| | -16.51 1/-3dB

‘
€O C M ?EENe

W2 T
& 5-225. 8.11GHz %4 F TX 100MHz NR %y i 35t

& i A

M | e

& 5-226. 8.11GHz &4~ TX 100MHz NR EVM
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5.12.6 8.1 GHz T /) TX HZkFIE (4 )

Ta = +25°C I (WML AME | (EHFRFOEIR. BOASAE  TX BB R = 491.52MSPS | foac = 11796.48MSPS ( 24 i
i), BAERE, B REHRX M E | PLL B, P frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
JAH, DSA KHE , TX I ErRIE) R R, 8.1GHz ILAC

Input RF Input Z: 50 O /Atten: 0 dB Trig: Free Run (Center Freq: 8.100000000 GHz
"L (— Coupling AC te: Off AvglHold: 1/1
‘Align: Auto FreqRef: Int(S) W Path: Standard IF Gain: Low Radio Std: 5G NR, BTS, 100M
NFE: Adaptive |PNO: Best Wide Noise Correction: On

Ref Value -30.00 dBm

-23.3.dBm -23.0dBm
-50.7 dBe

523 dBc

Center 8.1000 GHz ‘Span 998 MHz,
#Res BW 20 kHz

#Video BW 1.0000 MHz*

Sweep 7.26 s (10001
2 Metrics 8§

Total Car Pwr -16.958 dBm/392.0 MHz

[Measure Trace | Trace 1]
[Total PSD | - Trace Type Trace Average (Active)
Lower Upper
ACP Ref Carrier ACP Ref Carrier
Offs Freq Integ BW dBc | dBm dBm | Car#| dBc | dBm dBm | Car#  Filter
[AT100.0MHz| 98.00 MHz | -50.68 -73.37 -22.70 2| -52.34| -75.03| | -22.70 2 -3dB
B| 200.0MHz| 98.00 MHz| -50.76 | -73.45 -22.70 2| -51.90| -74.60 -22.70 2 -3dB
[C]300.0 MHz 98.00 MHz | -50.20 | -72.89 -22.70 2[-52.34] -75.03] | -22.70 2/-3dB

€0 cl?REe IS SIS

A 5-227. 8.11GHz %14~ TX 4x100MHz NR % H #i

nput: RF Input Z: 50 0 #Aften: 8 dB PNO: Fast TAvg Type: Log-Power
Soupling: DC

Aign Ao [Freq Ref:Int (S) :ﬁi’":h.osnhndam :iagzug"m 1 Froo Run "1" "2”3“:‘:‘ :'
NFE: Adaptive Sig Track: Off NNNNNN
Ref Level -10.00 dBm
20
EY
-40.
-50.
-60.
-70.
-80.
-90.
| u I
-100
Center 6.000 GHz Video BW 5.1 kHz Span 12.00 G‘Hz
#Res BW 5.1 kHz Sweep ~9.57 5 (100001

C TGS Tk dh-:=5H0 FR L I

FE 5-228. 8.11GHz %14~ TX 4x100MHz NR % H 3
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5.12.7 9.6 GHz T /7 TX HZVkFIE

Ta = +25°C I HISARUE , AEAIARFRAEIR. BOASRME - TX I ASUHEE R = 491.52MSPS , fpac = 11796.48MSPS ( 8 i1
i), RAH, B mENR X PLL BB, Jorh frer = 1474.56MHz , Aoyt = - 1dBFS , DSA =0dB ,

Sin(x)/x Ja F , DSA feift , TX i #hdl s H , 9.6GHz VLD

4 e SNy

5 -

6
g7 7N A\
N N N VAV =N
5 Vi ———— \
3 9
4 A\
g1 =
3 n

o=

13 3Tx

— 41X
14

8800 9000 9200 9400 9600 9800 10000 10200 10400
Output Frequency (MHz)

4% PCB R ZEHiHE -

Bl 5-229. 9.61GHz %&fF T TX #HThR 5H=R A K< R

0
— 17X
-1 — 21X
- 3TX
. 2 — 4TX
£ 3=
g —
S 4
g —
2 5
o s e [~
3 = —
%\. \\ ~
e 7 ~—
-8
o \\
-10
-40  -20 0 20 40 60 80 100 120
Temperature (°C)
fufE PCB MIHLZidiiFE.

El 5-230. 9.61GHz &AF T TX #H ShR SRR R

— 17X
5 — 21X
10 \ 31X
s R — 47X

Output Power (dBm)
N
o
/‘

:35 ‘\
_40 \ S
45 NS

0 5 10 15 20 25 30 35 40
DSA Setting (dB)

f45 PCB Fl L HiHE -

Kl 5-231. 9.61GHz &4 TX HitHzhE 5 DSA RERKXR

g

~ 02

}% — 17X
@ 0.15 — 27X
£ 3TX
§ 0.1 — 4TX
s

T 0.05 ATz

o Nﬁ

51 N\

2 0 N \;\ i~ N #\f
a 4 \ 4
[}

S -0.05

é—

=z -0.1

8

s -0.15

=l

8 -02

5 0 2 4 6 8 10 12 14 16 18 20 22 24 26

DSA Setting (dB)

K 5-232. TX DSA REHEIRIBM-IE L1

o

= 02

= — 17X

g 015 — 21X

£ 3TX
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£ 005

o
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g < VI
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<
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©
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DSA Setting (dB)
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5.12.7 9.6 GHz THJ TX HZKHE (4E)

Ta =+25°C WS TRME | ( FARBREIR . BROASRHE © TX M NE % 2R = 491.52MSPS , fpac = 11796.48MSPS ( 8 i
), REE, B m B X, PLL Mg, Hoh frer = 1474.56MHz , Aoyt = - 1dBFS , DSA = 0dB
Sin(x)/x /&5l , DSA Kk, TX BHep£l3) A |, 9.6GHz ILAD

o m
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g 015 g 08
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£ S .04
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£ -08 3TX T 08 — 25°C
2 — 4TX S 110°C
5 A g
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DSA Setting (dB) DSA Setting (dB)
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5.12.7 9.6 GHz THJ TX HZKHE (4E)

Ta =+25°C WS TRME | ( FARBREIR . BROASRHE © TX M NE % 2R = 491.52MSPS , fpac = 11796.48MSPS ( 8 i
), REE, B m B X, PLL Mg, Hoh frer = 1474.56MHz , Aoyt = - 1dBFS , DSA = 0dB
Sin(x)/x /&5l , DSA Kk, TX BHep£l3) A |, 9.6GHz ILAD
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5.12.7 9.6 GHz THJ TX HZKHE (4E)

Ta =+25°C WS TRME | ( FARBREIR . BROASRHE © TX M NE % 2R = 491.52MSPS , fpac = 11796.48MSPS ( 8 i
), REE, B m B X, PLL Mg, Hoh frer = 1474.56MHz , Aoyt = - 1dBFS , DSA = 0dB
Sin(x)/x /&5l , DSA Kk, TX BHep£l3) A |, 9.6GHz ILAD

@ Py -40
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5.12.7 9.6 GHz THJ TX HZKHE (4E)

Ta = +25°C B RS AUE | HFRFREIR. BOIAZAT - TX B AEEEE R = 491.52MSPS | fpac = 11796.48MSPS ( 8 &1
), REE, B m B X, PLL Mg, Hoh frer = 1474.56MHz , Aoyt = - 1dBFS , DSA = 0dB

Sin(x)/x /&5l , DSA Kk, TX BHep£l3) A |, 9.6GHz ILAD

-60
62
-64 ,',/:v\ 2 ] &%
. DN T TN
66 L7 7 /
= 68
=
= 70
o
s 72
74
— 1TX
76 — 21X
78 3TX
— 47X
-80
0 100 200 300 400 500 600 700 800 900 1000

Tone Spacing (MHz)

& 5-253. 9.61GHz &4 F TX IMD3 5552 Rk Rl 0% 5

-50

-60

WA A
M~ T~

IMD3 (dBc)
R
|
|
|
\
|

-70

-75

—— -60dBFS per tone

-80

—— -30dBFS per tone
-13dBFS per tone

0

100 200 300 400 500 600 700 800 900 1000
Tone Spacing (MHz)

&l 5-254. 9.61GHz &/ F TX IMD3 S53R= F]Bg Al 1< R

-60
— -40°C
-61 — 25°C
62 J 110°C
-63 WA
g -64 ™
2 65 \v o f\\/
2 \ \/\,J\_\\
= -66
67
-68
-69
-70
0 100 200 300 400 500 600 700 800 900 1000

Tone Spacing (MHz)

K& 5-255. 9.61GHz % F TX IMD3 53R FIRR A KX &R

144
145
146
147

N
N
©

NSD (dBFS/Hz)
o
o o

L4
a o
N =

-153
-154

iy /;

3TX

— 4TX //
|

NS

/

L= N J\J"

60 -55 -50 -45 -40 -35 -30 25 -20 -15 -10 -5 0
Digital Amplitude (dBFS)

/& 5-256. 9.61GHz &£ T TX NSD 5¥FZIRIERIKIXR

144
145
146
147
148
149
-150
-151
152
-153
-154

NSD (dBFS/Hz)

— -40°C
— 25°C /

110°C

1 LY

i

= N VA Yy

N

N—~

-60 -55 -50 -45 -40 -35 -30 -256 -20 -15 -10 -5 O

Digital Amplitude (dBFS)

B 5-257. 9.61GHz %/ F TX NSD 53kl m KX R

-120

-125

NSD (dBFS/Hz)
o2 3
o (3] o

EN
>
o

-150

— -12dBFS
—— -6dBFS
-1dBFS

7

y

o
=

0 5 10 15 20 25 30 35 40
DSA Setting (dB)

E 5-258. 9.61 GHz %14 TX NSD 55 DSA HE[RIfHKR

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: AFE7951

85

English Data Sheet: SBASAN3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com.cn/cn/lit/pdf/ZHCSS77
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS77A&partnum=AFE7951
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com/lit/pdf/SBASAN3

AFE7951

ZHCSS77A - MAY 2023 - REVISED MAY 2025

13 TEXAS

INSTRUMENTS

www.ti.com.cn

5.12.7 9.6 GHz THJ TX HZKHE (4E)

Ta = +25°C WS BY | fEHARFR IR . BROASAE - TX A EHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 8 {5
) , BEHNX , F—SEWEXEHH , PLL B8, Hd fregr = 1474.56MHz , Aoyt = - 1dBFS , DSA=0dB ,
Sin(x)/x /&5l , DSA Kk, TX BHep£l3) A |, 9.6GHz ILAD
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5.12.7 9.6 GHz THJ TX HZKHE (4E)

Ta=+25°C WA, AEAIARFRAEIR. BOASRME - TX I ABUHEE R = 491.52MSPS , fpac = 11796.48MSPS ( 8 fififi
i), RAHE, B mENR X PLL BB, Jorh frer = 1474.56MHz , Aoyt = - 1dBFS , DSA =0dB ,

Sin(x)/x /&5l , DSA Kk, TX BHep£l3) A |, 9.6GHz ILAD
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5.12.7 9.6 GHz THJ TX HZKHE (4E)

Ta = +25°C B RS AUE | HFRFREIR. BOIAZAT - TX B AEEEE R = 491.52MSPS | fpac = 11796.48MSPS ( 8 &1

)
Sin(x)/x /&5l , DSA Kk, TX BHep£l3) A |, 9.6GHz ILAD
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5.12.7 9.6 GHz T /) TX #ZkFIE (4 )

Ta = +25°C B AME | (FFHFFRE. B  TX A EREER =
BH) , REER, BB X
Sin(x)/x J5F , DSA 132/@ , TX e eah e i, 9.6GHz JLAD
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5.12.8 800 MHz T#J RX #ZWFF 1%

Ta=+25°C H ADC XH2 = 2949.12GHz IS BME . BN « it K2 = 491.52MSPS ( iU +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.
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5.12.8 800 MHz TH9 RX #ZHfFt (4 )

Ta=+25°C H ADC XA¥2 = 2949.12GHz B RME . BRI - it KA 2E = 491.52MSPS (i +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.

0.16
_ «—+ 1RX -+ 3RX aozacatai
@ 0.14| g8 2RX —— 4RX
5 012
Yot
8 o008 =
% 0.06 "[.w‘*m
g dfaﬁ
g 0.04 "
E Y7
- 0.02
2
© 0 2
S
3. A AYWAYS A
o -0.02 ¥ Y \ B 4

-0.04

0 5 10 15 20 25
DSA (dB)

1#i i 0.8GHz ILHg
R RZ = Py (DSAKE ) - PN(DSARE =0) +

0.6

= 1RX -+—+ 3RX
88 2RX — 4RX

Uncalibrated Differential Phase Error (deg)

{1 F 0.8GHz VLHL

%%*H{jﬁ%% = Phase|y ( DSA %H - 1 ) - Phasen ( DSA

1 F 0.8GHz I
ZM MR = Phaseyy ( DSA % & - 1) - Phasep ( DSA
wHE )

] 5-286. 0.8GHz % /F T RX R#EZE AR ES DSA WE KK
E3

(DSA &HE ) wH )
l 5-284. 2.6GHz %M RX RSB IRE S DSA wEMKK | K& 5-285. 0.8GHz &4 T RX RERBEZSHMIRELS DSA B

7 RER

05 < 12

% 0 polli e g Wada NEas

g osf— £ o6 M V\'/

g 02 LT § 03 kA Hl o rN-V /V( rmﬁ’\f“

L WY RN VY,

g _0? g -0.3 J#Ep!‘f/AWn\

o . hel

é -0.2 * 1 I ! % 0.6 A/'\v \/

S ! , 8 = 09

2 o3 S 0. +% 1RX +—+ 3RX

o ' | 5 88 2RX — 4RX

0.4 1.2
0 5 10 15 20 25 0 5 10 15 20 25

DSA (dB) DSA (dB)

i 0.8GHz ILAL

ML % = Phase ( DSA % & ) - Phase ( DSA i%# =

0)

Bl 5-287. 0.8GHz &M T RX REMER M friRES DSA LEFRK

FS

Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: AFE7951

X rIRE 9N

English Data Sheet: SBASAN3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com.cn/cn/lit/pdf/ZHCSS77
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS77A&partnum=AFE7951
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com/lit/pdf/SBASAN3

AFE7951
ZHCSS77A - MAY 2023 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.12.8 800 MHz TH9 RX #ZHfFt (4 )

Ta=+25°C H ADC XA¥2 = 2949.12GHz B RME . BRI - it KA 2E = 491.52MSPS (i +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.
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1544 —— —— 25°C, DSA = 12dB
= — __ 150 | — 110°C, DSA = 4dB
I -1546 £ — 110°C, DSA = 12dB 4
%] » -151
L -154.8 e
[ [ 152
ke e
g 8 -153 F
3 -155.2 8
% 554 = 54 —

’ | 1

-155.6 — -155

-155.8 — -1564

-156 -157

40 25 10 5 20 35 50 65 80 95 110 -30 25 -15 -10 5 0

-20
Input Amplitude (dBFS)

i H 0.8GHz ILACHS , fmAZ4iZ )y 12.5MHz {1 0.8GHz ULECH , DSA & = 12dB , Wiz A

B 5-290. 0.8GHz &/ T RX M3t 35 B SR ] f0 R R

12.5MHz

E 5-291. 0.8GHz &/ T RX W Sk & B SRR MG | i<

#
147 -80
-+ 1RX, DSA = 4dB - -40°C ——
-148| g5 1RX, DSA = 12dB 4 82| g& 25°C ! I~
149 | — 2RX, DSA = 4dB — 110°C /
—— 2RX, DSA = 12dB -84
_ -150 | — 3RX, DSA = 4dB / | —
z 151 [ S0 DA - TP 4 7 %‘W
w T w
& o -88
% B /R
% 153 4 % -90 )r/\
Z 154 - -92 }7
-155 94
-156 951/
-157 -98
-30 -25 -20 -15 -10 5 0 0 2 4 6 8 10 12 14 16
Input Amplitude (dBFS) DSA (dB)
f#H] 0.8GHz ULFLH |, fm# 4% A 12.5MHz A fEEH] 0.8GHz ILECIY | F MRy -7dBFS | SHis (A% =

&l 5-292. 0.8GHz %4 T RX S Sk i B 5 M\ SRR B IE 7 # 5<

S

20MHz

 5-293. 0.8GHz %/~ RX IMD3 5 DSA & B MR ERIKIRR
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5.12.8 800 MHz TH9 RX #ZHfFt (4 )

Ta =+25°C H ADC R = 2949.12GHz i (8L UH . BRINSRAT: © S SREER = 491.52MSPS ( #hlXH T v 6 ) , PLL B4

K, Horb free = 491.52MHz , Ay = - 3dBFS , DSA % &= 4dB.

-90
92 —— —— N
94 | A—

-96

98| ge 25°
-100 | —— ™0

102
-104

S N
-106
-108 /

-110

IMD5 (dBFS)

0 2 4 6 10 12 14 16

DSAs(dB)
{i/H 0.8GHz ULFCH , B&IEE R -7dBFS | S [A]FF =
20MHz

& 5-294. 0.8GHz £/ T RX IMD5 5 DSA ¥ B RNE & HHLE

e 40°C
90| &8 25°C L

— 110C Pad

IMD3 (dBFS)

-36 -33 -30 -27 -24 -21 -18 -15 -12 -9 -6
Input Amplitude (dBFS)

fH 0.8GHz ULACHS , S [a]kg = 20MHz , DSA = 4dB

& 5-295. 0.8GHz 4/ F RX IMD3 5% A\ B PRIEE R KE R

-85
++ -40°C /
on |88 25°C
S0 _— 110°C
-95 /,
-100 f >
-105 /\-—o""‘*
-110 /

-115

IMD3 (dBFS)

-120
-30 -27 -24 -21 -18 -15 -12 -9 -6
Input Amplitude (dBFS)

f#£H] 0.8GHz VLACHT , B ()% = 20MHz , DSA = 12dB

& 5-296. 0.8GHz %4+~ RX IMD3 5y A\ H-FFIE FE RIS R

-85
*— -40°C
90| B8 25C

— 110C
pe

-95

-100

-105

IMD5 (dBFS)

-110

-120
-36 -33 -30 -27 -24 -219 -18 -15 -12 -9 -6

Input Amplitude (dBFS)
{¥F 0.8GHz VLECHT |, Sl [a]k% = 20MHz , DSA = 12dB

&l 5-297. 0.8GHz %14 T Rx IMD5 Sy \ B "PAIE & H IR &R

-55 |

-+ 1RX — 3RX
60 | 88 2RX — 4RX ‘E/E/E’E’E’m
-65
—~ -70
[&)
28
~ 7 )=
a
I

Y
AV

-95

3 6 9 12 15 18
DSA (dB)

18] 0.8GHz ILACI |, 7F HD2 244 /5l & , DDC 35 ikt
( XFFRAE A TR )

F 5-298. 0.8GHz %/ F RX HD2 5 DSA # B Mi@IER KX R

-60
- -40°C A
-63| & 25°C —
— 110°C
-66 /
-69

-72 f
& ;/ ~
-78

-81

-84

HD2 (dBc)

-87

3 6 9 12 15 18
DSA (dB)

/] 0.8GHz LR |, 78 HD2 2% 5l , DDC 35
( XFF3RAE A T )

FE 5-299. 0.8GHz %/~ RX HD2 5 DSA & MR EH xR
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5.12.8 800 MHz TH9 RX #ZHfFt (4 )

Ta=+25°C H ADC XA¥2 = 2949.12GHz B RME . BRI - it KA 2E = 491.52MSPS (i +9 6 ) , PLL B4

K, Horb free = 491.52MHz , Ay = - 3dBFS , DSA % &= 4dB.

-61

#— -40°C, DSA=4dB —— 25 °C, DSA=12dB
66| B8 -40°C, DSA=12dB — 110 °C, DSA=4dB

—— 25°C,DSA=4dB  —— 110 °‘C, DSA=12dB
71 !

i =4
AN\

N

\//

30 27 -24 21 -18 -15 -12 -9 -6 -3 0
Input Amplitude (dBFS)

{31 0.8GHz ILACHT |, 7E HD2 1&%¢ /5l , DDC S5k
( RTRAE , XTI )

-81

HD2 (dBFS)

-86

-91 By

A 5-300. 0.8GHz %&fF F RX HD2 5%\ BB E R KA

-69
= 1RX — 3RX
88 2RX — 4RX

74

oba

TR T
Va2 Yaa

A %

-94

HD3 (dBc)

3 5 7 9 11 13 15 17 18
DSA (dB)

{§iF 0.8GHz ILJicis} , DDC 5% #H X ( %FRAE , X T 4%
i)

& 5-301. 0.8GHz %{}: T RX HD3 5 DSA ¥ BREE A f% 2R

70
B /
80 T T Y/
e e
2 ol ANAT N B RS
S A Ry
AN
-105 \ NL‘/
\/
-115

-30 -27 -24 -21 -18 -15 -12 -9 -6 -3 0
Input Amplitude (dBFS)

fifJi 0.8GHz ILECI , DDC 55 AR ( X TRAE , AL TI AL
)

& 5-303. 0.8GHz Z&fFF RX HD3 53\ B SERLEE 0 X &

-69
= -40°C
88 25C
72| — 110°C
75 -
— —
g //‘\/\'—‘ \‘\,/
- 78
a
I 31m\ﬂi>/i \/ V/
e \\S/E/T\E\E/‘!\E’E—T\E/E‘ g
-87
3 6 9 12 15 18
DSA (dB)
{iF 0.8GHz ILFCH , DDC 33453 ( XFF3RAE |, X T1 4
i)
&l 5-302. 0.8GHz %&{+ T RX HD3 5 DSA ¥ EME F KX ER
-65
-70
- ) g
-80
o NI A
7 /
2 90
o
T 95 2
§ -100 \>/
-105 ki
110
115 V 4+ -40°C, DSA=4dB —— 25 °C, DSA=12dB
88 -40 'C, DSA=12dB — 110 'C, DSA=4dB
-120 —— 25°C, DSA=4dB —— 110 °C, DSA=12dB
-125

-30 27 -24 -21 -18 -15 -12 -9 -6 -3 0
Input Amplitude (dBFS)

{iF 0.8GHz ILECH , DDC 5745 ( X F3RAE |, X T4
X))

& 5-304. 0.8GHz &/} F RX HD3 5%\ BB E R XA

100
-+ 1RX — 3RX
88 2RX —— 4RX
o5 V.

)
[T
3
5 ad vé&%f’_
& 90 i
© /4 Y
ol
(=)
I
c
S 85
80

0 2 4 6

{1 0.8GHz VLRL

& 5-305. 0.8GHz %4+ T RX JE HD2/3 5 DSA W EH <R

94 IEXRIFIRIF
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5.12.8 800 MHz TH9 RX #ZHfFt (4 )

Ta=+25°C H ADC XA¥2 = 2949.12GHz B RME . BRI - it KA 2E = 491.52MSPS (i +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

-80

-+ 1RX 3RX
2| B8 2RX 4RX
-84

7

5 -86

o

é’ -88 -

- »9&‘\ B
- \E\\“
94

MIN TYP MAX
Supply Voltage
/1 0.8GHz ILECIY , HEHWREN -7dBFS , S [ [E N

20MHz , A BEA AT MIN. TYP 8 MAX #E#% TAE LR

& 5-306. 0.8GHz % RX IMD3 5 HJEFEE RFIR R

94
+— 1RX 4 3RX
-96| 88 2RX o 4RX
-98
_fee— —9
2
g 102 -
s
2 -104
=
-106
-108
110 /\\
412
MIN TYP MAX

Supply Voltages
ff 1 0.8GHz ULECH |, HLE g -7dBFS |, S [EIE A
20MHz , FrfA 4T MIN. TYP 8 MAX #E3E TA/EH &

5-307. 0.8GHz %/ RX IMD5 5 BaJ5fliEE A (R &

-154

-154.2

-154.4
-154.6

-154.8

-155

NSD (dBFS)

B e ————

'155'2@7

-155.4

—y

-155.6

-155.8

-+ 1RX 3RX

-156

a8 2RX 4RX

MIN

Supply Voltages

{iFH 0.8GHz ULECHS , MmN 12.5MHz , BT BIEIAT MIN. TYP 3k MAX #E3E TAF R %

FE 5-308. 0.8GHz /T RX WaE Sl & B 5 IR ALEE ] 1R R

TYP MAX

5.12.9 1.75-1.9 GHz T/ RX #7041

Tp = +25°C H ADC RAf% = 2949.12GHz B} (8L 8E . BRI © fnHSRFE2 = 491.52MSPS ( HhiLK 19 6 ) , PLL B4
KX, Hob free = 491.52MHz , Ay = - 3dBFS , DSA % &= 4dB.

0.6
#—% DSA=4dB —— DSA=10dB
0.4 &8 DSA=6dB —— DSA=12dB
' +—+ DSA=8dB —— DSA=14dB

0.2

-0.2

-0.4

Relative Input Power (dB)

-0.6

-0.8
1650 1750 1850 1950 2050
Output Frequency (MHz)

/1 1.8GHz ILEERY , #5ifEfL )y 1.75GHZ

B 5-309. RX # AR 28 FIHE |, fiy = 1750MHz

0.3
0.2
I~
0.1 \
@ 0
2 -01 S
3 N
< -02 AN
N
03] — 1RX [
— 2RX
04|-- 3RX N
= 4RX >
-0.5
-40 -30 -20 -10 O 10 20 30 40 50 60 70 80
Temperature C)
{1 1.8GHz ULECH |, BN BIESREN Y 25°C I il &2
& 5-310. 1.75GHz % F RX MIABHERE S EEMEE AKX R
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5.12.9 1.75-1.9 GHz T/ RX #ZfF 1 ( 4 )

Ta =+25°C H ADC XAf2 = 2949.12GHz WL EME . BRI  fir it KAE2E = 491.52MSPS ( it +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.

25
sl
2 . b~
15 P
° P
B L
5 10
s /‘
@ 5 7
(%]
£ 0
5 5 A
o
e 4
= 10 .// — IRX
v — 2RX
15 4 - - 3RX
1 — 4RX
-20

-40 -30 -20 -10 O 10 20 30 40 50 60 70 80

Temperature ’C)

11 2.6GHz ILECI , driEfby 25°C I AIARNL

B 5-311. fiy = 1.75GHz I} RX By A AL 5B EA DSA KA

0.15|

0.1 T
ot g

I
: I
i

-0.05

-0.1

-0.15

-0.2

-0.25 +—# 1RX -+—+ 3RX

88 2RX — 4RX

Uncalibrated Differential Gain Error (dB)

-0.3

0 5 10 15 20 25
DSA (dB)

13 FH 1.8GHz VLAL
EHRIERZE =Py (DSA®E - 1) - Py (DSA&HE ) +1

K 5-312. 1.75GHz &/ F RX ARHEE S RIFIRZ 5 DSA # BRI

0.03
0.025
0.02
0.015
0.01 |
0.0051 I

= 1RX +—+ 3RX
88 2RX —— 4RX

-0.005

-0.01 a—t ! |
-0.015
-0.02
-0.025
0

Calibrated Differential Gain Error (dB)

5 10 15 20 25
DSA (dB)

f#/ 1.8GHz LI
ZEOMRIE DR = Py (DSA B - 1) - Py (DSA B8 ) +1

K 5-313. 1.75GHz %/ T RX BEESIRIERZ S DSA ®E R
E3

0.1

-0.1

-0.3

-0.5

-0.7

Uncalibrated Integrated Gain Error (dB)

R
-0.9

— 1 ' Y
E=n VN
11 4= 3RX K

= 4RX
-1.3

0 5 10 15 20 25

18 FH 1.8GHz VLAL
M YRIERZ = Py (DSAKE ) - PN(DSARE =0) +
( DSA % )

Bl 5-314. 1.75GHz &/F T RX RRER 2 HRIFIRZES DSA WEFRK
FS

96 FERXTFIRIF
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5.12.9 1.75-1.9 GHz T/ RX #ZfF 1 ( 4 )

Ta =+25°C H ADC XAf2 = 2949.12GHz WL EME . BRI  fir it KAE2E = 491.52MSPS ( it +9 6 ) , PLL B4
K, Horbh free = 491.52MHz , Ay = - 3dBFS , DSA % &= 4dB.
0.016 5 1
g 00| T3 1A OB g
R 5 05
2 oot . A " kﬂ 1 A
£ 0.008 7 8 0 H
8 Cad ol wis
% 0.004 € -05
g 0002 | | § rW o
2 oo L4 W[\ : [
S -0.004 ,v v *’ * 5 s
5 oo - METET
-0.008 -2
0 0 5 10 15 20 25 0 5 10 15 20 25
DSA (dB) DSA (dB)

13 1.8GHz ULAL
R RZ = Py (DSAKE ) - Pn(DSARE=0) +
( DSA % )

& 5-315. 1.75GHz %4 T RX KRS RIBIRES DSA RE MK

/1 1.8GHz LA

0.5

i
A

Wl‘ "I\

, \U‘.‘l'lm )]
0.1 i ' '

S
{7
S
s
i
2
e
: NI
3 i
5 0.4
: |1 1
8 *—+ 1RX
s 07| aa 2RX
= -+ 3RX
S —— 4RX

-1

0 5 10 15 20 25
DSA (dB)

fiFH 1.8GHz LAY
ZM MR = Phaseyy ( DSA % & - 1) - Phasep ( DSA
wHE )

&l 5-317. 1.75GHz %4+ F RX RIEESHIALREL DSA RER KR
#

ZIyMILL% % = Phasey ( DSA % & - 1) - Phasey ( DSA
WH )
& 5-316. 1.75GHz &M T RX R EHSHIRZ S DSA ®BRIK
RE
1
g o
5 -
w2
[0}
2 3
& 4
2 5
5
g
£
§ 8|+ 1RX
5 .o|es 2RX
T o+ oRX
£ — 4RX
A1
0 5 10 15 20 25

f#iH 1.8GHz VLA
ML % = Phase ( DSA % & ) - Phase ( DSA i%# =
0)

Bl 5-318. 1.75GHz &/F T RX RIRER M friRES DSA BEFRK
FS

Copyright © 2025 Texas Instruments Incorporated

R 97

Product Folder Links: AFE7951

English Data Sheet: SBASAN3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com.cn/cn/lit/pdf/ZHCSS77
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS77A&partnum=AFE7951
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com/lit/pdf/SBASAN3

AFE7951
ZHCSS77A - MAY 2023 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.12.9 1.75-1.9 GHz T/ RX #ZfF 1 ( 4 )

Ta =+25°C H ADC XAf2 = 2949.12GHz WL EME . BRI  fir it KAE2E = 491.52MSPS ( it +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

S
g b
5 05 M. -
&
£ o N '\VI'\A
el
2
S 05
o -U. O
g ¥
E ++ 1RX
g |es 2Rrx
2 +—+ 3RX
S — 4RX

15

0 5 10 15 20 25
DSA (dB)

f#F 1.8GHz L
FUSHANLIR 2 = Phase ( DSA % ) - Phase ( DSA #H =

0
-10
-20

SNR = 60.9dBFS

-30

-40
-50

-60

-70

-80

Amplitude (dBFS)

-90

-100
-110
-120

-250 -200 -150 -100 -50 O

i 1.8GHz ILHCH | fiy = 2610MHz , Ay = - 3dBFS

& 5-320. 1.75GHz %+ F & RX #Hi FFT

50 100 150 200 250
Output Frequency (MHz)

Temperature ('C)

/1 1.8GHz ILECIT , fWFg4% )y 12.5MHz

B 5-321. 1.75GHz %&£ T RX B S & 5 ML R

12.5MHz

B 5-322. 1.75GHz 4T RX M7= S 2% B 5 A\ SR BRI 2 ] 5

0)
& 5-319. 1.75GHz %+ T RX BRALBR S MALRZES DSA ©E R
E
-154.6 -145
146 | ** -40 'C, DSA = 4dB 4
154.8 F— 88 -40 °C, DSA = 12dB
' 1 147 | — 25°C, DSA = 4dB
—~— 148 | — 25°C, DSA = 12dB
. -155 = 14 — 110 °C, DSA = 4dB
2 ¥ 19— 110°C, DsA - 12dB
g -155.2 g -150
S Q 151
o -155.4 — o {52
0 // Kz
2 o—t—1 2 -153
-155.6
| -154
1558 = DSA 408 155 e
B -156]
&8 DSA=12dB |
-156 -157
40 25 10 5 20 35 50 65 80 95 110 -30 25 -15 -10 5 0

-20
Input Amplitude (dBFS)

{#ifH 1.8GHz ILECI , DSA ¥ & = 12dB , fwfHiE K

fEEH] 1.8GHz ILACHT , WA 5%y 12.5MHz

Bl 5-323. 1.75GHz % T RX R IL % X SR RIBAEER K

PSS

/1 1.8GHz ILECIY , .5 WEEEDy -7dBFS |, JHi[A]f =

20MHz

F 5-324. 1.75GHz %4 F RX IMD3 55 DSA #BMEFH KRR

RAR
-145 -70
14 | ** 1RX, DSA = 4dB / 70| #* -40°C |
&8 1RX, DSA = 12dB /& 88 25°C

-147 | — 2RX, DSA = 4dB / 74| — 110°C

-148 | = 2RX, DSA =12dB .76 7
o 149|— 3RX DSA=-4dB / ; /
F 149| — 3RX,DSA = 12dB y/ s '8 7]
@ -150 | — 4RX, DSA = 4dB L -80
@ 5 [— 4RX,DSA=12dB g & /
) 2 /d ¥
g -152 i S -84 /{ /}
2 -153 : ey

-154 - 88 —F

N

-155 -90 “~y

-156 | -92

-157 -94

-30 -25 -20 -15 -10 5 0 0 2 4 6 8 10 12 14 16 18 20
Input Amplitude (dBFS) DSA (dB)
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5.12.9 1.75-1.9 GHz T/ RX #ZfF 1 ( 4 )

Ta =+25°C H ADC XAf2 = 2949.12GHz WL EME . BRI  fir it KAE2E = 491.52MSPS ( it +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

-88
+e 40°C ‘
92|88 25°C
— 110°C
-96 i~
o f
g
@ -104 ﬁ!
cl
2 108 /7
=
-112 \/
-116
-120
[ W
-124

-3

6 -33 -30 -27 -24 -21 -18 -15 -12 -9 -6
Input Amplitude (dBFS)

{#H 1.8GHz VLELRT |, % H]f% = 20MHz , DSA = 4dB

& 5-325. 1.75GHz %4+ RX IMD3 53\ FBERIEERI R

-80
- —40;0

85| 88 25°C
— 110°C
o Y

-95 Y
-100

-105 7

-110
R

IMD3 (dBFS)

115 N A

120|M ¥
-125

-36 -33 -30 -27 -24 -21 -18 -15 -12 -9 -6
Input Amplitude (dBFS)

i 1.8GHz ILECH , % Alk% = 20MHz , DSA = 12dB

& 5-326. 1.75GHz %4t T RX IMD3 5% A\ B FRIRE AL R

HD2 (dBc)

-100

-105

-75

-80

+— 1RX — 3RX
88 2RX —— 4RX

-85

-90

-95

7*‘“{{/ "

3 5 7 9 11 13 15 17 19

DSA (dB)

{¥H 1.8GHz ILECHT |, fi, = 1900MHz , 7£ HD2 &% /5l & |
DDC g ( % T3RAE , XTI )

B 5-327. 1.9GHz %44 F RX HD2 5 DSA ¥ B @B KXER

72
+ -40°C — 110°C
88 25C

82N / N

Pl
N

-97

=77

HD2 (dBc)

-102

3 5 7 9 1118 15 17 19
DSA (dB)

1#FH 1.8GHz USEZE | f,, = 1900MHz , 7 HD2 &5 /5 & |
DDC 55t ( XFFRAE , X TR )

El 5-328. 1.9GHz %1+ F RX HD2 5 DSA ¥ B FIE B o fL &

HD2 (dBFS)

75
-+ 1RX, DSA=4dB = 3RX, DSA=4dB

80| g8 1RX, DSA=12dB — 3RX, DSA=12dB

_g5| — 2RX,DSA=4dB  —— 4RX, DSA = 4dB -
—— 2RX, DSA=12dB — 4RX, DSA = 12dB A}*’/Z

-90

-95
-100
-105
-110
-115
-120
-125

-30 -27

AL Tl AL~
"

AN

”\%/ \/

24 21 -18 -15 -12 -9 -6 -3 0
Input Amplitude (dBFS)

{1/ 1.8GHz ILECHT |, fi, = 1900MHz , 7£ HD2 &% /5l & |
DDC F5#g R ( % T3RAE , XTI )

B 5-329. 1.9GHz 4+ RX HD2 5 A IRIEAEEAHIX R

74
<+ 40 ‘C, DSA=4dB —— 25 ‘C, DSA=12dB
79| &8 -40°C, DSA=12dB — 110 ‘C, DSA=4dB
—— 25°C,DSA=4dB —— 110 °C, DSA=12dB
-84
@ -89 /-\
g o A ~
s ¥ / o4
I 99 )VV“’
-104
-109 ‘ V
-114

30 27 24 21 -18 -15 12 -9 -6 -3 0
Input Amplitude (dBFS)

4§ F 1.8GHz ICHEA | fiy = 1900MHz , 76 HD2 2% 5 it |
DDC FHg#iat ( X F3RAE , AL T )

& 5-330. 1.9GHz &#FF RX HD2 53 A\ WRIEAIEE WX R
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5.12.9 1.75-1.9 GHz T/ RX #ZfF 1 ( 4 )

Ta =+25°C H ADC XAf2 = 2949.12GHz WL EME . BRI  fir it KAE2E = 491.52MSPS ( it +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.

HD3 (dBc)

-65
+—+ 1RX — 3RX
70 | 88 2RX = 4RX 7
-75
- T~—~—
'85%\‘
S\
-95 : :
4 \ /

-100

¥
-105

3 5 7 9 11 13 15 17 19

DSA (dB)

{F 1.8GHz ILHCH} |, fy, = 1900MHz , DDC 5% 4% ( % T
FAE AL TIHER )

K 5-331. 1.9GHz %&{+F RX HD3 5 DSA % ENEER ML R

HD3 (dBc)

-65 -
>~ —4(2 C
88 25C
70| — 110°C /a/ 3
¥/
75
/
o ¥/

‘%x\?@::x»ﬂ

Y N/

-90

-95

3 5 7 9 11

13
DSA (dB)

{§iF 1.8GHz ILICH |, f,, = 1900MHz , DDC 5% 45 ( % T
RAE , XTI )

& 5-332. 1.9GHz %+ F RX HD3 5 DSA BRI X R

HD3 (dBFS)

-50

-60

-70

-+ 1RX, DSA=4dB —— 3RX, DSA=4dB
88 1RX, DSA=12dB —— 3RX, DSA=12dB
—— 2RX, DSA=4dB —— 4RX, DSA = 4dB
—— 2RX, DSA=12dB =—— 4RX, DSA = 12dB

-24 12 -9 -6 -3 0

-21
Input Amplitude (dBFS)

1% 1.8GHz ILECHY |, fi, = 1900MHz , DDC 35 (4 F
FAL , AL TR

-18 -15

& 5-333. 1.9GHz &k F RX HD3 5%\ B SEAEE R K A

-65
-+ .40 °C, DSA=4dB —— 25 °C, DSA=12dB
70| &8 -40 °C, DSA=12dB — 110 “C, DSA=4dB
75| — 25°C,DSA=4dB  —— 110 °C, DSA=12dB »
Vi
N n
@ -85
[T
5 ol A\ s
2 ‘
2 95
-100 /
-105
110
115
30 27 24 21 18 15 12 -9 6 -3 0

Input Amplitude (dBFS)

f§Ef 1.8GHz ILALRS | fi = 1900MHz , DDC 35 ##t ( % T
FAL, LTI

& 5-334. 1.9GHz %&fFF RX HD3 53\ B SERE B % &

Inband SFDR (dBFS/Hz)

95

90

N
Y'

85

N

ASBYAN

80 \

75
+— 1RX,

70 | 88 2RX
— 3RX .
— 4RX

65

-30 -25 -20 -15 -10 -5 0

Input Amplitude (dBFS)

e 1RX —— 3RX

808 g8 2RX — 4RX
. 806
%80.4 A /\
3o VAN NS\
S 798 %{/;\“//
g 796 \ 7 // < / ~
Z 794

79.2

79

0 2 4 6 10 12 14 16

f#H 1.8GHz ILACHS , fhHA 5 3

& 5-335. 1.75GHz %/ RX 3 SFDR (*400MHz) 555 A{RIE ]
B R

£/ 1.8GHz VLA

B 5-336. 1.75GHz %4F T RX 3k HD2/3 5 DSA & E H <&

100

HERXFIRIF
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5.12.9 1.75-1.9 GHz T/ RX #ZfF 1 ( 4 )

Ta =+25°C H ADC XAf2 = 2949.12GHz WL EME . BRI  fir it KAE2E = 491.52MSPS ( it +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

-84

+— 1RX 3RX
-86 &8 2RX 4RX

e o~ e

-92
-94 ~
-96
_98 |

-100

-102

-104
MIN TYP MAX
Supply Voltage

{iFH 1.8GHz ULECH |, B¥E0EE )y -7dBFS | i A7y
20MHz , A BEAAT MIN. TYP 8 MAX #E#% TAE LR

IMD3 (dBFS)

& 5-337. 1.75GHz %/ F RX IMD3 5 s jEAEIE RIS &

151
1515 N
452
1525
g s
S 1535 AN A
a
2 154
1545
155 -
1555 4+ 1RX <% 3RX
&8 2RX oo 4RX
156
MIN TYP MAX

Supply Voltages
#/ 1.8GHz ILECHS | A% 12.5MHz , B BIEAL T
MIN. TYP #t MAX #E3E TAFfL R

& 5-338. 1.75GHz &/ T RX M7= i 2% B 5 e JF R & 18] 55 R

5.12.10 2.6 GHz T#7 RX #7454

Ta = +25°C H ADC K% = 2949.12GHz B I8 RME . BRINSHE © S HRAEER = 491.52MSPS ( #ilUE 74 6 ) , PLL B4k
W, H frer = 491.52MHz , Ay = - 3dBFS , DSA #% &= 4dB.

— DSA=4dB
15 —— DSA=6dB
_ DSA=8dB
g —— DSA=10dB
s — DSA=12dB
2 05 —— DSA=14dB
o
o
‘g_ 0 e e
< )
g 05
kS
2
15

-2
2350 2400 2450 2500 2550 2600 2650 2700 2750 2800
Input Frequency (MHz)

EITILAL , AR DSA B E RS 2.6GHz F D)%

B 5-339. RX ## Py 826 FHHEE |, fiy = 2600MHz

g
Y 0.5
©
Q 0 | —
=
[y
5 -0.5
o
=
-1 ++ 1RX
88 2RX
15} 3RX
©-© 4RX
-2

-40 -20 0 20 40 60 80 100 120
Temperature (°C)

/1 2.6GHz ILECIN , RS EIESREL Y 25°C IN H R

B 5-340. 2.6GHz %/ T RX MINFHER SEERREE KX R
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5.12.10 2.6 GHz T /) RX #Z04F1# ( 4E )

Ta = +25°C H ADC RFfE3R = 2949.12GHz i (8L UH . BRINSEAT: © S REER = 491.52MSPS ( #hHXH 79 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA "Li%_= 4dB.

10

R — 1RX

< — 2RX

= 3RX
6

..% — 4RX

.

[Z]

g 2

o

B o = =

g ) D SR B\ oy e S

£,

el

[0}

T 6

Eel

T 8

o

o

0 2 4 6 8 10 12 14 16 18 20 22 24

DSA Setting (dB)
f#F 2.6GHz LT
MR Z = Phase ( DSA & ) - Phase ( DSA % E =

0
-10 SNR=62.5dBFS
-20
-30
-40
-50
-60
-70
-80
-90

-100 | 1 | | |
-110

-120
-250

Amplitude (dBFS)

250
Frequency (MHz)

{fi ] 2.6GHz ILHCH | fiy = 2610MHz , Ay = - 3dBFS

5-342. 2.6GHz %14+ T i) RX %l FFT

Temperature (°C)

/1 2.6GHz ILECI , fWFg4% )y 12.5MHz

& 5-343. 2.6GHz &/ RX M it %5 B SR 0 1R R

0)
Bl 5-341. 2.6GHz &/ T RX BB AMHALRZ S5 DSA BB RH%
E
-152 -150
K DSA = 4
-152.5 EHHpsa=12 =
L 151
59 i /
o
S .52
& -1535 =
L ‘@
g -154*‘\ 8 -153
3 T — T
2 1545 £
g -154
155 - s -
1554 P = g 155 o~ 7 — e
N X z o~ — 25°C
" 105°C
-156 -156
40 20 0 20 40 60 80 100 120 -30 -25 -15 -10 5 0

-Iﬁgut Amplitude (dBFS)
1§/ 2.6GHz ULACRT , DSA %8 = 12dB , WBHEA
12.5MHz

E 5-344. 2.6GHz %AFT RX W= 4 25 B S5 A JRIBAIE B R 5%

NSD (dBFS/Hz)

-30 -25 -20 -15 -10 -5 0
Input Amplitude (dBFS)

fiEH] 2.6GHz ILACHT , fmA2HiZE )y 12.5MHz

B 5-345. 2.6GHz & T RX M5 HE % - S5 A\ SRIERUEE M R 5e
&

7
-146 -60
% 1RX, DSA=4 %% 3RX, DSA=4 — Temp=-40°C
- - 1RX,DSA=12 - - 3RX, DSA=12 — Temp=25°C
148 | ¥% 2RX, DSA=4 ¥ 4RX, DSA=4 65 Temp=110°C
- - 2RX,DSA=12 - - 4RX, DSA=12
-70

IMD3 (dBFS)

75
e

R =%

-85 4

-90
0 2

/1 2.6GHz ILECIT , H.EF IR -7dBFS ,

20MHz

F 5-346. 2.6GHz %/~ RX IMD3 5 DSA & B ERIKIXR

4 6 8 10 12 14 16
DSA Setting (dB)

ik 1k =
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5.12.10 2.6 GHz T /) RX #Z04F1# ( 4E )

Ta = +25°C H ADC RFfE3R = 2949.12GHz i (8L UH . BRINSEAT: © S REER = 491.52MSPS ( #hHXH 79 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA "Li%_= 4dB.

ffEH 2.6GHz VLACHS , $iiZ(a]k% = 20MHz , DSA = 4dB

& 5-347. 2.6GHz %4t T RX IMD3 5%\ - FRIRE AL R

-70
-75
-80 //
-85 //
w -9 4 e
o A o
2 95 )
3 {/ 8
= -100 7 =
-105 /
-110 N \\7 \//\"' —— Temp=-40°C
115 7800 — Temp=25°C
Temp=110°C
-120
40 35 30 25 20 -15  -10 -5 0

Input Level (dBFS)

-75
-80 /I
-85 /
-90 / /
o r~
/1
-105 =
-110 e
-115 o 5:@ /\' /
\/ —— Temp=-40°C
120 —— Temp=25°C
Temp=110°C
-125
-40 -35 -30 -2! -20 -15 -10 -5 0

5
Input Level (dBFS)

81/ 2.6GHz ILECHT , S A kG = 20MHz , DSA = 12dB

& 5-348. 2.6GHz %/ RX IMD3 5%\ B FRIEE AKX R

{$ ] 2.6GHz ULl , DDC 3R ( %F3RAE |, X T 4%

-60
-65
770 T ——
/\/—’/
_ 75 &
)
g 80 ] // %
a ~ N
T [m]
-85 X I
d N,
-90 /\\ — 1RX
\ / — 2RX
-95 3RX
— 4RX
-100
2 4 6 8 10 12 14 16 18 20

DSA Setting (dB)

-70
—— Temp=-40°C
-75 —— Temp=25°C
Temp=110°C
-80
-85 / 7
-90 /
-100 —/\\./ \ A\
x v A
-105 ‘
-110
-30 -25 -20 -15 -10 -5 0

Input Level (dBFS)

{§FH 2.6GHz ULJick , DDC 3R ( XF3R1E |, X T4

DSA Setting (dB)
{$ ] 2.6GHz ULJiEl} , DDC 3R ( %F3RAE |, X T 4%
X )

B 5-351. 2.6GHz %+ F RX HD3 5 DSA ® B ABEAIMXER

X)) )
B 5-349. 2.6GHz %+ F RX HD2 55 DSA # BB KER & 5-350. 2.6GHz %+ F RX HD2 5%\ B EAIR B A f9 26 R
-60 -60
-65 -65 7‘
-70 — 7” 70 |—
75 e —— . 75 —
g ~ ] g —
T g 2 80
8 8
T 85 T 85
-90 — 1RX -90
— 2RX —— Temp=-40°C
-95 3RX -95 —— Temp=-25°C
— 4RX Temp=110°C
-100 -100
2 4 6 8 10 12 14 16 18 20 2 4 6 8 10 12 14 16 18

DSA Setting (dBc)
{§FH 2.6GHz ULJiti , DDC 3R ( XF3R1AE |, X T 4%
i)

& 5-352. 2.6GHz %+ T RX HD3 5 DSA ¥ B M B L &
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5.12.10 2.6 GHz T /) RX #Z04F1# ( 4E )
Ta = +25°C H ADC RFfE3R = 2949.12GHz i (8L UH . BRINSEAT: © S REER = 491.52MSPS ( #hHXH 79 6 ) , PLL B4

*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

Input Amplitude (dBFS)
{81 2.6GHz ILECI , DDC gt (0 T3RAL , AL TI AR

-60 -60
— 1RX —— Temp=-40°C
65 — 2RX -65 — Tgmgzzsm
70| ig§ ; 70 Temp=110°C
-75 -75 ,
@ 80 /A, T /
8 g wd T g /
8 AN / 8 /> A 7
2 9 A\?, AV N 2 -2 =]
w NI MAN PN\ 2 VAN A/
b /s QYNNG () W/ MV
. NU¥ 100 N
-105 \/ -105
-110 -110
-30 -25 20 -15 -10 5 0 -30 -25 20 -15 -10 5 0

Input Level (dBFS)
81/ 2.6GHz ILECHY , DDC S#BE B ( X T3R4E , AL T1 A
X)

& 5-354. 2.6GHz %fF F RX HD3 5%\ B BRI B % &

-80

-82

-84

-86
-88

-90

-92

-94

non-HD2/3 SFDR (dBFS)

-96

i)
& 5-353. 2.6GHz %&£ T RX HD3 5#jj \ B FALEE AKX R
100
— -40°C
— 25°C
95 105°C
@
% 90 /\/\ A A
& 85 |/~ \7</\\N
P V4 N4 v N
2w N
75
70
-30 -25 -15 -10 -5 0

-20
Input Amplitude (dBFS)

i H 2.6GHz VLACHS , fhHE 59 4

B 5-355. 2.6GHz %+ RX # P SFDR (£300MHz) 5% A\JRIEH!

-98
-100

0 2 4 6 10 12 14 16 18

8
DSA Setting (dB)

{§iFH 2.6GHz IILfid

K 5-356. 2.6GHz %1+ Rx 3E HD2/3 5 DSA & ERIIIKAK

BERKIRER
70
J% 1RX
72 B8 2RX
74 ©© 3RX
@® 4RX
76
o 78
A, S
[sel
2 82
gl
-86 —
’\ —
-88
90 — —
MIN TYP MAX

-150
F% 1RX
-150.5 B8 2RrRX
©© 3RX
151 @® 4RX
T 1515
g 152 =1l
B 1528 /
K =
-153
B
1535
-154
MIN TYP MAX

Supply Voltages
fEH] 2.6GHz VLACHT , FE IR -7dBFS , HiZn] k%
20MHz , A B4 T MINS TYP 3 MAX #E7E T4 E

&| 5-357. 2.6GHz %/ T RX IMD3 5 HEAEERMAR

Supply Voltages
i H] 2.6GHz ILECIY | fm#% R 12.5MHz , i RV 4b T
MIN. TYP #k MAX 3 TE#H &

Bl 5-358. 2.6GHz s+ T RX WSl A 55 R ABE I ISR R
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5.12.11 3.5 GHz T /9 RX #ZkF#

Ta = +25°C H ADC RFf3R = 2949.12GHz iy (8L U(E . BRINSEAT: S REER = 491.52MSPS ( i AT v 6 ) , PLL %
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA "Lﬁﬁ= 4dB.

2
—— DSA=4dB
1.5 —— DSA=6dB
_ DSA=8dB
g — DSA-10dB
° — DSA-12dB
g 05 ~ —— DSA-=14dB
& T —
35 o
£ S
2 05 e
K] —
D
o
15
2

3400 3450 3500 3550 3600 3650 3700 3750 3800
Input Frequency (MHz)

i H 3.6GHz ILACHS |, brifft 7y 3.6GHz

B 5-359. RX # A28 A |, fiy = 3600MHz

70
60
50
~
40 /
g % |
(9}
5 20 =
3 7
o 10
@ 0 - i
£ o0 %
= 20
2 30 —— DSA=0dB — DSA=10dB — DSA=20dB
= 0 —— DSA=2dB — DSA=12dB —— DSA=22dB
=0 DSA=4dB —— DSA=14dB =—— DSA=24dB
- —— DSA=6dB — DSA=16dB
-60 —— DSA=8dB DSA=18dB
70

-30 -10 10 30 50 70 90
Temperature (°C)

f§/1 3.6GHz ILECIN , drifEfk )y 25°C I AIAASL

110120

| 5-360. 3.6GHz %4+ T RX MIAMAL SREMKELER

0.5
0.4

03
0.2 A A
0.1 —HHAA- S 2

oA N\/\&’\J\ A
0.1
-0.2
0.3

-0.4
-0.5

— -40°C
— 25°C
105°C

Differential Amplitude Error (dB)

0 5 10 15 20 25
DSA Setting (dB)

1% 3.6GHz VLA
ENPRIEIRZ =Py (DSAEE - 1) - PN (DSA#E ) +1

B 5-361. 3.6GHz %&/F T RX RREESIRIERES DSA WHEFAK

0.1
— -40°C
0.08 — 25C

0.06 105°C

0.04
0.02 —a
) WAR'N
-0.04
-0.06
-0.08
-0.1

>
>

iAVass NAANAIN

A

Amplitude Differential Nonlinearity (dB)

0 5 10 15 20 25
DSA Setting (dB)

i/ 3.6GHz UL
EZNIRIERZ =Py (DSAEHE - 1) - PN (DSAEHE ) +1

K 5-362. 3.6GHz %A+ T RX REZESIRIERZEES DSA WEAKX

DSA Setting (dB)

1# R 3.6GHz Lt

MORIEIRZ =Py (DSA#HE ) - Pn(DSA%E =0) +
(DSA #E )

& 5-363. 3.6GHz %&fF T RX R M RIFIRES DSA & EH
XA

KRR )
4 1
— -40°C

35 0.8 — 255G
g 3 g o6 105°C
8 25 8 04
i} | —— i}
g 2 g 02
2 2
= 15 5 0of
3 £
< 1 < .02
el el
§ 05 a g 04
2 Vd 2 o
g o — -40°C £

05 — 25°C -0.8

105°C
-1 -1
0 5 10 15 20 25 0 5 10 15 20 25

DSA Setting (dB)
] 3.6GHz L
MORIEIRZE =Pn(DSAKE ) - Py (DSAKE=0) +
(DSA ¥ )

K 5-364. 3.6GHz #fF T RX KRR IRIERES DSA BERHX

N
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5.12.11 3.5 GHz T/ RX #2451t ( 4 )

Tp = +25°C H ADC RFfE3R = 2949.12GHz i (8L UH . BRINSEA: © S SREER = 491.52MSPS ( #hHXH Ty 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS y DSA "Li%_= 4dB.

T R
u§.| 0.5 L A A A M A | !\I
I LA J‘Ad\‘ *Aw |
g 1 |

DSA Setting (dB)
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i s
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- 15 105°C
s 1
"E 05 A | A A \ I
£ 07ZVQ.'.§\J~ A AW Al s TIA |
SR VA A T e TRYL
R |
S 15

2

=5, 5 10 15 20 25

DSA Setting (dB)

f#F 3.6GHz L
EHMALIRZE = Phasey ( DSA % & - 1) - Phasey ( DSA

Frequency (MHz)

ffiF 3.6GHz ULER |, fiy = 3610MHz , Ay = - 3dBFS

Kl 5-369. 3.6GHz & #: T i1 RX %t} FFT

{fiFH 3.5GHz LRk |, F&MEE N -7dBFS ,

20MHz

& 5-370. 3.6GHz %+ RX IMD3 55 DSA & B ERIEX A

wE ) WH)
B 5-365. 3.6GHz %M RX REZEMHNRZEL DSA BERFRR | K 5-366. 3.6GHz &4 T RX BREENMHIIRZLS DSA BEH KK
E
5 25
4 2 _ 24505
f:; 3 _ 15 105°C
g 2 F s \Jf g 1
T 7 7\ 2 05-A
s 0_ﬁ//\ ~Y, A/ g " U\A Al
SV ARNAA. B IR V.Va 4% WA BT
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£ — -40°C VA \V/
4 — 25°C -2 !
105°C
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§ /] 3.6GHz LT 1§ i 3.6GHz L
MUF AL 2% = Phase ( DSA % & ) - Phase ( DSA % & = YA 2 = Phase ( DSA ## ) - Phase ( DSA ## =
0) 0)
&l 5-367. 3.6GHz %M RX RERWR SR EL DSA BERF | K 5-368. 3.6GHz &4 T RX BER IR Z S DSA BEH KK
RE E
0 -60
-10 SNR=62.20BFS | — Temp—do'c
20 65 Tompo110°C
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@ -40 __ 70
8 50 4
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£ 70 8
L = -80
'1-22 | i 85 ﬁ‘ ~— — \/j\
110 —~ |
120 -90
-250 250 o 2 4 6 8 10 12 14 16

DSA Setting (dB)

eI

Product Folder Links: AFE7951

Copyright © 2025 Texas Instruments Incorporated

English Data Sheet: SBASAN3


https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com.cn/cn/lit/pdf/ZHCSS77
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS77A&partnum=AFE7951
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com/lit/pdf/SBASAN3

13 TEXAS
INSTRUMENTS

www.ti.com.cn

AFE7951
ZHCSS77A - MAY 2023 - REVISED MAY 2025

5.12.11 3.5 GHz T/ RX #2451t ( 4 )

Ta=+25°C H ADC XH2 = 2949.12GHz WL EME . BRI it KA 2E = 491.52MSPS ( #liHK+9 6 ) , PLL B4

*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA '&E= 4dB.
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-85 A
-90 / /
@ -9 /
[T
o /
2 100
[s2]
[a]
= -105
-110 -
\\&M —— Temp=-40°C
-115 = —— Temp=25°C
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-120
40 3 30 25 20 ~-15 -10 -5 0

DSA Setting (dB)
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-100
2 4 6 8 10 12 14 16 18 20
DSA Setting (dB)

{§i ] 3.5GHz ULficis} , DDC 55 AR ( XFRAE , X T 4%
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74| 220 —
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5 b //
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-86 7‘(
-89
4
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3 6 9 12 15 18
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&l 5-373. 3.6GHz %+ F RX HD2 5 DSA & BMEFE KRR

-70
— 1RX
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-105
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HD2 (dBFS)
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Input Amplitude (dBFS)
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)
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—— Temp=-40°C
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Input Level (dBFS)
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X))
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DSA Setting (dB)
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5.12.11 3.5 GHz T/ RX #2451t ( 4 )

Ta=+25°C H ADC XH2 = 2949.12GHz WL EME . BRI it KA 2E = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA ﬁﬁ= 4dB.
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67| — 110C
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& 5-377. 3.6GHz %/ F RX HD3 55 DSA HEBEMRERKAR

s 7
-80 //
-85 /]
90 Ala ] -~ ,;/
ws| LN NN N A

HD3 (dBFS)

-100 PLA _,/ \Vf \v .
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110 90
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DSA Setting (dB)
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5.12.11 3.5 GHz T/ RX #2451t ( 4 )

Ta=+25°C H ADC XH2 = 2949.12GHz WL EME . BRI it KA 2E = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

-70
¥ 1RX
72 B8 2RrRX
74 ©© 3RX
@® 4RX
-76
D)
9
S &2 ~
-84
-86
88 &E
-90 ¥
MIN TYP MAX
Supply Voltages
i H 3.6GHz VLACHS , SEIREE N -7dBFS , HiZ(nl k&
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/ — 9
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Y r
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g -102&\ !
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2
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{§iFH 3.6GHz ULFCHS , H¥EIEE )y -7dBFS , A4 A F7
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& 5-384. 3.6GHz &/ T RX IMD5 & a5 B X ALEE R X R
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s 1RX
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-153 @@ 4RX
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(2]
w
§ 154
)
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z
—_
155 —_—
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{1 3.6GHz ILECH |, LFIEEEA - 20dBFS | W)y 12.5MHz , By B34t T MINL TYP 5 MAX HEFE TAEd &

& 5-385. 3.6GHz %A RX s S 2% B 15 o Y i SR AEE [H] B2 &R

5.12.12 4.9 GHz T #J RX #7/f5M

Ta=+25°C H ADC RHE# = 2949.12GHz I M AE . BRIASRAE © St RAFER = 491.52MSPS ( #lilH 74 6 ) , PLL I 4k
B, H frer = 491.52MHz , Ay = - 3dBFS , DSA % &= 4dB.

0.6 J
S == D3A-edp 07
=2=3 = .
_ 0415 +—+ DSA=8dB 0.4 \'\:\
S opf——ea — 01 .
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8 . ) ~
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A 5-386. RX WA FIHE , fiy = 4900MHz B 5-387. 4.9GHz M T RX FIAW & 5iE B AEER fXR
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5.12.12 4.9 GHz T /) RX #7041 ( 4E )

Ta =+25°C H ADC XH¥2 = 2949.12GHz IS EME . BRI © it K2 = 491.52MSPS ( MK +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.

65 = 0.15
55 T - 8 o I
e 5
4 =T 5 oos [INB T
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5 78 8§ o
I 4l £ N1
8 15 A § -005 = 1
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EHRIERZE =Py (DSA®E - 1) - Py (DSA&HE ) +1
K 5-388. foyr = 4.9GHz B RX B AMAAL SRR DSA MR R
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g oms| 22 I IR e [z=m VNV,
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& 0015 ul /J
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g 0 g o2
£ -0.005 s
8 -0o01 I | &y g
8 0015 " 4 2 02
8 002 £ 04

-0.025 0.6
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DSA (dB) DSA (dB)
1 4.9GHz IGAL 1# F 4.9GHz L
ZoEIRIEE =Py (DSA®E - 1) - PN (DSA®RE ) +1 S IRIEIRZE = Py (DSA & ) - Py (DSAKE =0) +
- (DSA #H )
& 5-390. 4.9GHz %M F RX RHEZFRIBIRZE 5 DSA RE MR
S A 5-391. 4.9GHz &M F RX RRMAMRIERE 5 DSA REFK
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5.12.12 4.9 GHz T /) RX #7041 ( 4E )

Ta =+25°C H ADC XH¥2 = 2949.12GHz IS EME . BRI © it K2 = 491.52MSPS ( MK +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.
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%%*H{jﬁ%% = Phase|y ( DSA %H - 1 ) - Phasen ( DSA

1 FH 4.9GHz ILRE
ZM MR = Phaseyy ( DSA % & - 1) - Phasep ( DSA
wHE )

B 5-394. 4.9GHz %#/F T RX R#EZE S AR ES DSA WE KK
E3

(DSA &HE ) wH )
&l 5-392. 4.9GHz % RX BB S RIBIRZES DSA wEMKK | & 5-393. 4.9GHz X4 T RX RERBEZSHEMIZELS DSA BRI
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15 S 3

§ 1 1 &5 lgi 2

5 0 AN T : N a7

% 0 g 0 M
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5.12.12 4.9 GHz T /) RX #7041 ( 4E )

Ta =+25°C H ADC XH¥2 = 2949.12GHz IS EME . BRI © it K2 = 491.52MSPS ( MK +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

1 0
4; -10 SNR = 60dBFS | —
05

20
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FUSHANLIR 2 = Phase ( DSA % ) - Phase ( DSA #H =
0) 5-397. 4.9GHz %&£ T RX i FFT
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E
-154.8 -145
-+ DSA=4dB 146 | #* -40°C, DSA = 4dB
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& 5-398. 4.9GHz &/ RX M3t 35 B SR ] (R R
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#
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5.12.12 4.9 GHz T /) RX #ZfF1+ (4 )
Ta =+25°C H ADC XH¥2 = 2949.12GHz IS EME . BRI © it K2 = 491.52MSPS ( MK +9 6 ) , PLL B4

K, Horh free = 491.52MHz , Ay = - 3dBFS , DSA % &= 4dB.
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&l 5-404. 4.9GHz %{+ T RX HD2 55 DSA ¥ BB ENKX A

-70

* -40°C
73| 88 25°C
— 110°C

-76

79 /]
-82 e /

PR RST
88 \ /
N\

14

HD2 (dBc)

-94

3 6 9 12 15 18
DSA (dB)

/1 4.9GHz ILEERT , 7 HD2 245
( FFRAE , X TR )

DDC 35 #3{

E 5-405. 4.9GHz %/ RX HD2 5 DSA FIEE HFI< R

75|+ -40°C %
7g|E® 25°C Jad
o1 |— 110¢ ¥
84 .
. -87 /J
2 90 -
2 g3 el
g e [
T 99 %ﬁ"
-102%%&?‘
-105
-108 Z\ N ¥
A1
114

30 27 -24 -2t -18 -15 -12 -9 -6 -3 -1
Input Amplitude (dBFS)

{1 4.9GHz VLEZHT |, 7E HD2 &% 50l , DDC ki
(X TRAE, XTI )

& 5-406. 4.9GHz %/ T RX HD2 5#j A\ B PR KX R

-62

| om |
66| — 3AX ﬁ
o 4RX /é
5 70
g — 7
® /{ 7
2 7 g ~— 4/
-76 \ \ R /
78 /\\ //
-80 ~/
82

3 5 7 9 11 138 15 17 19
DSA (dB)

{§FH 4.9GHz ULJicist , DDC 3R ( XF3R14E |, X T4
i)

& 5-407. 4.9GHz %+ F RX HD3 5 DSA B AE B KL R
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5.12.12 4.9 GHz T /) RX #7041 ( 4E )

Ta =+25°C H ADC XH¥2 = 2949.12GHz IS EME . BRI © it K2 = 491.52MSPS ( MK +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

-30 -27 24 -29 -18 -15 -12 -9 -6 -3 1
Input Amplitude (dBFS)

{iFH 4.9GHz ILFCH , DDC 3455 ( XFF3RAE |, X T1

-30 -27 -24 -21 -18 -15

-62 -65
- -40°C -+ 1RX — 3RX
88 25C 70| &= 2RX — 4RX
65| — 110°C
-75
-68 80 [ ]
3 2 ol R
5 i Fu P
- I
74 -95 1/
. /)L -~ P -100
N 105 [\ ¥
-80 -110
3 6 9 12 15 18 30 27 -24 21 -18 -15 -12 9 -6 -3 -
DSA (dB) Input Amplitude (dBFS)
{1 4.9GHz ULECHT , DDC S5t ( X T3RAE , AL T {iFH 4.9GHz ILFCH , DDC 345 ( XFF3RAE | X T4
X)) )
& 5-408. 4.9GHz %+ F RX HD3 5 DSA R EMEERINXER & 5-409. 4.9GHz &+ RX HD3 54 \ 8 ERIBIE A% &
-66 102
-69 | *+ -40 °C I 99 -+ 1RX
| B8 25°C 88 2RX
75| — 110C 96 — igi
75 du ! (e
. -81 o
e S =
o - [a)
s Syl B o =
T g3 ’H\'/ & . e
-96 }r'\'/‘( o 2 78
99 e~ = 75
-102 \ /\/ — 72
-105| 69
108 66

Input Amplitude (dBFS)

f#H 4.9GHz VLACHS , #5293

-12 -9 -6

{#H 4.9GHz ILRL

B 5-412. 4.9GHz %4+ T RX 3k HD2/3 55 DSA BRI FK

)
Bl 5-411. 4.9GHz %4+ RX # A SFDR (*400MHz) 5% A\ IRIER
B 5-410. 4.9GHz & F RX HD3 54\ BERIE % & HERFIRR
83 -70
-+ 1RX — 3RX 70| ** 1RX 3RX _—
82.5| 88 2RX = 4RX 74 88 2RX 4RX
@ 82 -76 A
g 815 KT PR . =
N AA\S @\ fal ———r
§ 81 N \g § 84 o
5 805 2 :ggm/
g a0 7 A -90
795 - V/ \/\__ -92
-94
79 -96
0 2 4 6 10 12 14 16 MIN TYP MAX

{#/ 4.9GHz ILECRS |

20MHz ,

& 5-413.

Supply Voltage
4 IR -TABFS |, % K6 5
Fr BRI AT MINL TYP 88 MAX 77 T4 f &

4.9GHz %&#F RX IMD3 5y RIEER AR
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5.12.12 4.9 GHz T /) RX #7041 ( 4E )

Ta =+25°C H ADC XH¥2 = 2949.12GHz IS EME . BRI © it K2 = 491.52MSPS ( MK +9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

-151
-151.5
-152
-152.5
@ 153
[}
T -153.5
<2 -154
-154.5m\ e 3
-155
1555 -+ 1RX 3RX
8 2RX 4RX
-156
MIN TYP MAX
Supply Voltages
£/ 4.9GHz ILICH |, fm#% 12.5MHz |, ity Bl it T MINL TYP 80 MAX #E# TAEH
Bl 5-414. 4.9GHz 4T RX B A& & 5 R AIBE R KR

5.12.13 8.1 GHz T #J RX #7/f5M

Ta=+25°C H ADC XKFf:3% = 2949.12GHz 8L BUE . BRI  F i RAE2 = 1474.56MSPS (i TR 2) |, SMHRT
B | b fo k= 11796.48MHz , Ay = - 3dBFS , DSA i %= 3dB , 8.1GHz L.

2 2
1 = 1
0 = - — 0
- - |~
g ) / N
g 4 g 4 \
= s
g 4 g 4
< <
5 5
— 1RX —— DSA=0dB —— DSA = 16dB
6 — 2RX 6 —— DSA=4dB —— DSA = 20dB
7 3RX 7 DSA =8dB —— DSA =24dB
—— 4RX —— DSA = 12dB
-8 -8
7400 7600 7800 8000 8200 8400 8600 8800 7400 7600 7800 8000 8200 8400 8600 8800
Input Frequency (MHz) Input Frequency (MHz)
it N 8.11GHz 1RX #1 3RX , #rifEft Ny 8.11GHz
K& 5-415. RX $RIE S5 RE B REIR R Kl 5-416. RX {R1E 5 DSA REMIIRR
2 0.8
N g os |
0 ‘@f g 04
1 £
o -2 o N
< 2 =\
ER T oAl Y M N AL s,
s g
g ¢ g 02
5 [a}
—— DSA=0dB —— DSA = 16dB § 04
6 —— DSA=4dB —— DSA =20dB é — nocal, -40°C - - after cal, -40°C
7 DSA=8dB —— DSA =24dB E‘ -0.6 —— nocal, 25°C - - after cal, 25°C
—— DSA=12dB < no cal, 110°C - - after cal, 110°C
-8 -0.8
7400 7600 7800 8000 8200 8400 8600 8800 0 2 4 6 8 10 12 14 16 18 20 22 2425
Input Frequency (MHz) DSA Setting (dB)
2RX #1 4RX , #7#EfL Ny 8.11GHz &l 5-418. 8.11GHz %M T RX #RiEM e L&t
Kl 5-417. RX {R1E 5 DSA B E KRR
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5.12.13 8.1 GHz T /) RX #7041+ ( 4E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA %= 3dB , 8.1GHz L/,

5 T 5
e e e 3 4
o 4 = g
E o
z 3 ] ‘\ s 3 A44
: 2 - | i i
g ] : g \ f
b4 ] < 2. - [ R
g 0 - B T S O NAUALE A Arteaen VISR i1
g -1 S 1
E 5
§ -2 E 2
% -3 —— nocal, -40°C - - after cal, -40°C % 3 —— nocal, -40°C - - after cal, -40°C
E -4 —— nocal, 25°C - - after cal, 25°C e 4 —— nocal, 25°C - - after cal, 25°C
no cal, 110°C - - after cal, 110°C ﬁ no cal, 110°C - - after cal, 110°C
-5 -5
0 2 4 6 8 10 12 14 16 18 20 22 2425 0 2 4 6 8 10 12 14 16 18 20 22 2425
DSA Setting (dB) DSA Setting (dB)
B 5-419. 8.11GHz %14 T RX JRigfoIeLki: B 5-420. 8.11GHz %44+ T RX A4 JR&k i
10 -60
. —— nocal, -40°C - - after cal, -40°C — -40°C
g 8 — nocal, 25°C - - after cal, 25°C — 25°C A
T 6 no cal, 110°C - - after cal, 110°C -70 110°C
&
I _ 80
= 1]
= o0 < 7 S 90
2 - 4 @
) > = ] /
g N — 2 /
e 4 B N -100 Vg
a |t T =<au
g 6 N — | - =0
© T J -110
F=
o -8
-10 -120
0 2 4 6 8 10 12 14 16 18 20 22 2425 -60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 O
DSA Setting (dB) Input Amplitude per Tone (dBFS)
& 5-421. 8.11GHz &/ T RX ABAL#% 5 e 50MHz 478 4] ke
A 5-422. 8.11 GHz %14 F RX IMD3 5 AfRIBIF K< R
-50 -70
—— AN=-13dBFS, -40°C - - AjN=-7.dBFS, -40°C —— AN=-30dBFS, -40°C —— AN=-13dBFS, -40°C
55 [ — An=-13dBFS, 25°C - - A=-7dBFS, 25°C 75— — AN=-30dBFS, 25°C —— Aj\=-13dBFS, 25°C
.60 An=-13dBFS, 110°C - = An=-7dBFS, 110°C An=-30dBFS, 110°C —— Ajn=-13dBFS, 110°C
-80
-65
g 70 g -85
T .75 T 90 P =N
[sed @ L
a -80 a —
= = 95
8 —— ] r -100
90 — I
-105 A .
-95 INNDPILLY ~L —]
Al T
-100 -110
0 2 4 6 8 10 12 14 16 18 20 0 50 100 150 200 250 300 350 400 450 500
DSA Setting (dB) Tone Spacing (MHz)
50MHz 4% il i A 5-424. 8.11 GHz % RX IMD3 537 ARG [H 15 &
& 5-423. 8.11 GHz &/ F RX IMD3 55 DSA R E[RH1<R
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5.12.13 8.1 GHz T /) RX #7041+ ( 4E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA %= 3dB , 8.1GHz L/,

144
145
146
147
148
149

1RX,
1RX,
2RX,
- - - - 2RX,
— - 3RX,
— - 3RX,
— -+ 4RX,
— -+ 4RX,

DSA =3dB

DSA = 12dB
DSA =3dB

DSA =12dB
DSA =3dB

DSA =12dB

e

DSA = 3dB
DSA = 12dB

144
1RX, -40°C —— = 3RX, -40°C
-145 1RX, 25°C —— — 3RX, 25°C
146 1RX, 110°C — - 3RX, 110°C
- - - = 2RX, -40°C 4RX, -40°C
47| - - - - 2RX,25°C —--- 4RX, 25°C
0 - - = = 2RX, 110°C — - =+ 4RX, 110°C
L 148
2]
w
g -149
g -150 L L L
-151 === 5,--2.: = GoT [ we e e E Y
<~ f s&= = [ =— = 3
152 %4»£g ‘:\725 ==,
153
154

-100 -0 -80 -70 -60 -50 -40 -30 -20 -10 O

Input Amplitude (dBFS)

& 5-425. 8.11GHz %4 RX NSD 5¥RIBRIKX R

NSD (dBFS/Hz)

-150
-151
-152
-153
-154

N

=17 | V— iJ/

-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 O

Input Amplitude (dBFS)

&| 5-426. 8.11GHz %/ RX NSD 53 RIBAKAR

142
s —
N . — et
S -146
w oz k
g -148 " 3 F E
§ 3
2 150 -
E’ —
g 152
S 54—
3 —— An=-12dBFS, -40°C —— Ap=-1dBFS, -40°C
& 156 [— — An=-12dBFS, 25°C —— Ap=-1dBFS, 25°C
® An=-12dBFS, 110°C — An=-1dBFS, 110°C
2 158 .. AN=-6dBFS, -40°C
Z 4e0l—]-- Awn=6dBFsS, 25°C
- - An=-6dBFS, 110°C
162

0 2 4 6 8 10 12 14 16 18 20

DSA Setting (dB)

& 5-427. 8.11 GHz %/ F RX NSD 5 DSA & H KX R

Noise Spectral Density (dBFS/Hz)

142
144
146
148
-150
-152
154
-156
-158
-160
162

——
L L L.

N "::::::::::::E:: £

\ U
[ | — An=-12dBFS, -40°C — Ap=-1dBFs, -40°C
—— — An=-12dBFS, 25°C  —— A=-1dBFS, 25°C

An=-12dBFS, 110°C — An=-1dBFS, 110°C

— - - An=-6dBFS, -40°C

- - An=-6dBFS, 25°C

- - An=-6dBFS, 110°C

0 2 4 6 8 10 12 14 16 18 20

DSA Setting (dB)

A ERI

K| 5-428. 8.11 GHz %&£ RX NSD 5 DSA & EH K< &

-80
— 40°C
-85 | — 25°C {
110°C [
-90 A]
—~ 95 1
g AL
o
= -100 A
N
o
I -105 /’O—"A wM F
~—>— v J“V’
-110 1 '
115
120
60 -50 -40 -30 20 -10 0

Input Amplitude (dBFS)

B 5-429. 8.11GHz %4/ RX HD2 5¥RIBAIKI< &

HD2 (dBFS)

-40

-50

-60

-70

-80

-90

-100

-110

—— AN=-12dBFS, -40°C —— A|N=-1dBFS, -40°C
—— AN=-12dBFS, 25°C —— Ajn=-1dBFS, 25°C
AN=-12dBFS, 110°C —— Ajn=-1dBFS, 110°C
- - AN=-6dBFS, -40°C
- - AN=-6dBFS, 25°C —
- - AN=-6dBFS, 110°C
—
—
R N \/
{ R :\/ ~\\I/ \
A e N "5::::} S ANS L L .
-—— - s -~ ~ -
== R
WV

0 2 4 6 8 10 12 14 16 18 20

DSA Setting (dB)

&| 5-430. 8.11 GHz %+ RX HD2 5 DSA % &KX &
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5.12.13 8.1 GHz FH#J RX # 2 ( £E)
Ta = +25°C H ADC RHFE% = 2949 12GHz I I MURAE . BRAASCE © St SREE% = 1474.56MSPS (A T4 2 ) , 4hEBit

B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA %= 3dB , 8.1GHz L/,

-80
— 0°C
-85 [ — 25°C
110°C |
90 /
NS
~ o5 M\
@ mY
w
o
3 -100 i
(52l
£ 105 ""A‘,n//\q
% W
110
15
120
60 -5  -40 30 20 -0 0

Input Amplitude (dBFS)

B 5-431. 8.11GHz %4/ RX HD3 5¥FRIBAIKIR R

-30

-40

-50

-60

-70

HD3 (dBFS)

-80

-90

-100

-110

&| 5-432. 8.11 GHz %+ RX HD3 &5 DSA % &KX &

—— AN=-12dBFS, -40°C —— Ap=-1dBFS, -40°C
—— AN=-12dBFS, 25°C —— Apn=-1dBFS, 25°C ||
An=-12dBFS, 110°C — Apn=-1dBFS, 110°C

An=-6dBFS, -40°C
AN=-6dBFS, 25°C
AN=-6dBFS, 110°C

LN
<

o

\ %:\;\/
~.:?"~%-..__,t§7;\.._-. .
——— — 2 /\/‘ >

0

2

FS

6 8 10 12 14 16 18 20
DSA Setting (dB)

-72.5
-75
-77.5

— -40°C
— 25°C

110°C

-80
-82.5

-85

-87.5
-90

2-tone SFDR (dBFS)

-92.5

Re‘\

A

|
/ \ I\

-95
-97.5

T/ A

—n

-100

7

e

/1

-100 -90 -80 -70 -60

-50 -40 -30 -20 -10 O
Digital Amplitude per Tone (dBFS)

50MHz i ]

K 5-433. 8.11GHz %4 RX & SFDR 5 FIRIBRIKI< R

0
-10
-20
-30
-40
-50
-60
70
-80
-90

-100
110
120

Amplitude (dBFS)

-250 -200 -150 -100 -50 0O 50

& 5-434. 8.11GHz &+ T RX B&F#H FFT , -1dBFS

100 150 200 250
Output Frequency (MHz)

A ERI

0 0
-10 -10
20 -20
-30 -30
@ -40 @ -40
g 50 g 50
g -60 g -60
£ 70 £ 70
E 80 I
-90 | -90
-100 -100
-110 -110
-120 -120

250 200 -150 -100 50 O 50 100 150 200 250 -250 -200 -150 -100 -50 O 50 100 150 200 250

Output Frequency (MHz) Output Frequency (MHz)
A i AR 2 AR A 2
K 5-435. 8.11GHz %/ T RX #.&F4H FFT , -3dBFS & 5-436. 8.11GHz %1+ T RX &4 FFT , -6dBFS
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5.12.13 8.1 GHz T /) RX #7041+ ( 4E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET

Bt | HH folc = 11796.48MHz , A = - 3dBFS , DSA # &= 3dB , 8.1GHz L.

0

-10

-20

-30

-40
-50

-60

-70

Amplitude (dBFS)

-80
-90

-100
-110
-120

Output Frequency (MHz)

A1 BRI

-250 -200 -150 -100 -50 O 50 100 150 200 250

& 5-437. 8.11GHz % F RX B&#H FFT , -12dBFS

0
-10
-20
-30
-40
-50
-60
-70
-80
-90

-100
-110

-120
-250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz)

MBI A X

Amplitude (dBFS)

A 5-438. 8.11GHz %4~ RX S.E ¥yt FFT , -30dBFS

Output Frequency (MHz)

SR B, B IR -12dBFS

E 5-441. 8.11GHz %44 F RX X\&F%H FFT

-250 -200 -150 -100 -50 O 50 100 150 200 250

0 0
-10 -10
-20 -20
-30 -30
o 40 @ 40
g 50 g 50
L 60 4 60
2 2
EL -70 _é -70
£ 80 £ 80
-90 -90 | | |
-100 -100
-110 -110
-120 -120
-250 -200 -150 -100 -50 O 50 100 150 200 250 -250 -200 -150 -100 -50 O 50 100 150 200 250
Output Frequency (MHz) Output Frequency (MHz)
AR R Bl SRR e, LIRS -7dBFS
& 5-439. 8.11GHz %/ RX H&%H FFT , -60dBFS 5-440. 8.11GHz &/ F RX X &EHt FFT
0 0
-10 -10
-20 -20
-30 -30
o 40 o 40
8 -50 3 50
L 60 L .60
2 2
EL -70 é_ -70
£ 80 £ 80
-90 | | | -90
-100 -100
-110 -110
-120 -120

-250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz)

SRR B, B IEAL N -30dBFS

& 5-442. 8.11GHz %1 F RX XX &EHiH FFT
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5.12.13 8.1 GHz T /) RX #7041+ ( 4E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA %= 3dB , 8.1GHz L/,

0
-10
-20
-30
-40
-50
-60
-70
-80
-90

-100
-110

Amplitude (dBFS)

-120
-250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz)

SRERI BRI, FAH IR -60dBFS

E 5-443. 8.11GHz %1 F RX XX &% FFT

5.12.14 9.6 GHz T /] RX #7/f5M

Ta=+25°C H ADC FAf:3 = 2949.12GHz B (ML RE . BRINGA © HntHoRAES = 1474.56MSPS ((HELEFH 2) |, SR
B | b fo k= 11796.48MHz , Ay = - 3dBFS , DSA %= 3dB , 9.6GHz L.

25 25
Py EEEI \ ) /"\
- N N
g AR T8 g A
tal LN N el N~
S ° ° L 2
£ / S £ A=
£ s / £ 5| — psa-ods
s s - - DSA=4dB
g g DSA=8dB
—— DSA=3dB, 1RX - - DSA=12dB, 1RX - - DSA=12dB
-1.5 —— DSA=3dB, 2RX - - DSA=12dB, 2RX 1.5 — DsA=16dB
2 DSA=3dB, 3RX - - DSA=12dB, 3RX 2|-- DSA=20dB
—— DSA=3dB, 4RX - - DSA=12dB, 4RX —— DSA=24dB
-2.5 -2.5
9000 9200 9400 9600 9800 10000 10200 9000 9200 9400 9600 9800 10000 10200
Input Frequency (MHz) Input Frequency (MHz)
FrEtE Ny 9.6GHz , 9.6GHz 241 T RX Hy A PRl 5 52 18] (1 55 bR 9.6 GHz
#
El 5-445. GHz
K& 5-444. RX BIAIRIB S FIHIR R
0.8 5
o —~
S o6 g
£ > 3
© E /-
g ot ~ £ 2
S ) T/ ==/ \ c 1
z V //\/\—/\/ “ N 2
S ofas . 20
[=4 —
2 g -1
g 02 E
(=) o -2
L 04 g
E — nocal, -40°C - - after cal, -40°C 3 3 — nocal, -40°C - - after cal, -40°C
g -06 — nocal, 25°C - - after cal, 25°C E 4 — nocal, 25°C - - after cal, 25°C
< no cal, 110°C - - after cal, 110°C no cal, 110°C - - after cal, 110°C
0.8 5
0 2 4 6 8 10 12 14 16 18 20 22 2425 0 2 4 6 8 10 12 14 16 18 20 22 2425
DSA Setting (dB) DSA Setting (dB)
& 5-446. 9.6GHz &M T RX IRIEHM4-IEL& M B 5-447. 9.6GHz %&£+ T RX {RiIBR >Rtk
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5.12.14 9.6 GHz T /) RX #Z04F1# ( £E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz /LK.

5

{73

s 4

5

- 3

>

£ 2

g Al [N

< Q'.':‘;" \ t\:v‘;L‘[;,

S opw »fivVAifFﬁ@ Sy

S e o

2 b V .

)

GJ

=

% 3 —— nocal, -40°C - - after cal, -40°C

8 4 —— nocal, 25°C = - after cal, 25°C

T no cal, 110°C - = after cal, 110°C
5

0 2 4 6 8 10 12 14 16 18 20 22 2425
DSA Setting (dB)

F 5-448. 9.6GHz 4/ T RX ML AIEL 4

10
T 8
E
> 6
g ¢ B
T o2 7433 ,,
2 0 [t AN I W AN Y ﬁ‘i@Lf
3 P SRR Y
g 5 A~ i\ M2 W R :
g V< V \'4
=
5 4
[}
g 6 — no cal, -40°C - - after cal, -40°C
T .8 —— nocal, 25°C - - after cal, 25°C
no cal, 110°C - - after cal, 110°C
-10

0 2 4 6 8 10 12 14 16 18 20 22 2425
DSA Setting (dB)

B 5-449. 9.6GHz %4+ T RX AL 43Ik iE

-60
— -40°C
— 25°C

70 110°C /]

) /
f

Ve
o

IMD3 (dBFS)

-110 — .

-120 ’
-60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 O
Input Amplitude per Tone (dBFS)

P 5-450. 9.6GHz %1+ RX IMD3 5#iRIBRI KSR

-40
—— AnN=-13dBFS, -40°C - - Ap=-7.dBFS, -40°C
—— AnN=-13dBFS, 25°C - - A=-7dBFS, 25°C
-50 — Ain=-13dBFS, 110°C - - A=-7dBFS, 110°C
. -60
(2]
w -l -
g P R L I L I R 9
[=]
=
-80
S e —
-90 -
-100

0 2 4 6 8 10 12 14 16 18 20
DSA Setting (dB)

50MHz 5 1)

5-451. 9.6 GHz x4~ RX IMD3 5 DSA # & RIfIXR

-40
— An=-13dBFS, -40°C - - A=-7.dBFS, -40°C
— An=-13dBFS, 25°C - - An=-7dBFS, 25°C
50 | An=-13dBFS, 110°C - - An=-7dBFS, 110°C
. 60
[
[T - -
Q A A L s
2 T0p
[a]
=
-80
R~ ———
-90
-100

0 2 4 6 8 10 12 14 16 18 20
DSA Setting (dB)

50MHz #5i [A Fg

&l 5-452. 9.6 GHz %+ F RX IMD3 5 DSA % E K% &

-50

—— AN=-30dBFS, -40°C —— AN=-13dBFS, -40°C
-60 f[— —— AN=-30dBFS, 25°C  —— Aj\=-13dBFS, 25°C
AN=-30dBFS, 110°C —— Aj=-13dBFS, 110°C
-70 ‘
» -80 —
w - —
[aa)
2 90
[52]
o
= -100
-10 sz —t = ——
-120
-130

0 50 100 150 200 250 300 350 400 450 500
Tone Spacing (MHz)

50MHz #5i% [ FF)

K| 5-453. 9.6 GHz %+ F RX IMD3 5352 [a] g H] )% &

Copyright © 2025 Texas Instruments Incorporated

R 121

Product Folder Links: AFE7951

English Data Sheet: SBASAN3


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com.cn/cn/lit/pdf/ZHCSS77
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS77A&partnum=AFE7951
https://www.ti.com.cn/product/cn/afe7951?qgpn=afe7951
https://www.ti.com/lit/pdf/SBASAN3

AFE7951
ZHCSS77A - MAY 2023 - REVISED MAY 2025

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.12.14 9.6 GHz T /) RX #Z04F1# ( £E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz /LK.

144 -
1RX, -40°C —— = 3RX, -40°C
-145 1RX, 25°C —— — 3RX, 25°C
146 1RX, 110°C — - 3RX, 110°C
- - - = 2RX, -40°C 4RX, -40°C
__ 147| - - - - 2RX,25°C —-~-- 4RX, 25°C
0 - - = = 2RX, 110°C — - =+ 4RX, 110°C
L 148
(2]
w
g -149
g -150
151 k<
-152 =-£
—
153
-154

-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 0
Input Amplitude (dBFS)

& 5-454. 9.6GHz %+ RX NSD 53 FIRIEHHER

14g | — =~ 4RX, DSA = 12dB

-143
1RX, DSA = 3dB [

-144 1RX, DSA = 12dB [
145 2RX, DSA = 3dB

- - - - 2RX, DSA = 12dB l
-146 | — - 3RX, DSA = 3dB

—— - 3RX, DSA = 12dB 1
-147 | — - -. 4RX, DSA = 3dB ]
-149 /;”;
150 !

NSD (dBFS/Hz)

:151 - - - o /]

152 A

.=
-100 -90 -80 -70 -60 -50 -40 -30 -20 -10 O
Input Amplitude (dBFS)

E 5-455. 9.6GHz %/ F RX NSD 5 F{RIiEHE <R

-140
_ 142
I
5 -144
'5.5146 P8z kEoa sl . .
o - TP TER I IS IEIIE IRt s
2 148 ™~
2 L L
g -150
T 52—
3 —— An=-12dBFS, -40°C —— Ap=-1dBFS, -40°C
& -154 — — AnN=-12dBFS, 25°C —— Aj=-1dBFS, 25°C
2 4 An=-12dBFS, 110°C An=-1dBFS, 110°C
2 16— - - AN=-6dBFS, -40°C
Z 58l - - An=6dBFS, 25°C

- - An=-6dBFS, 110°C
-160

0 2 4 6 8 10 12 14 16 18 20
DSA Setting (dB)

FE 5-456. 9.6 GHz %/~ RX NSD 5 DSA #EFKXHR

-80
— a0°C
-85 | — 25°C
110°C
-90
A~
e MNAY
o \ A
2 100 |
N™M L
J | W
—
A0 f 7/\.;#——’\'/
115
120
-60 -50 -40 -30 20 10 0

Input Amplitude (dBFS)

K 5-457. 9.6GHz %&£ F RX HD2 5 s PR IR

-40

—— AN=-12dBFS, -40°C —— Aj=-1dBFS, -40°C

50| — An=-12dBFS, 25°C  —— A=-1dBFS, 25°C
AN=-12dBFS, 110°C —— A=-1dBFS, 110°C

- - An=-6dBFS, -40°C

-60| - - AN=-6dBFS, 25°C 1

- - An=-6dBFS, 110°C

g -70 /

)

8 -80 .

T =] > o
Rl A ".‘- LS SRl AT PR ,'."' :f/’
P IS NS Sy S«

O L N\ <

-110

0 2 4 6 8 10 12 14 16 18 20
DSA Setting (dB)

& 5-458. 9.6 GHz %1 RX HD2 5 DSA % EF <R

-50

— -40°C
60| — 25°C

110°C /
70 y).
-80 /

90

-1-00 /

HD3 (dBFS)

R
ol
110 e R
V—' —
-120
-60 -50 -40 -30 20 -10 0

Input Amplitude (dBFS)

K 5-459. 9.6GHz %+ F RX HD3 5 EBFH KX R
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5.12.14 9.6 GHz T /) RX #Z04F1# ( £E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz /LK.

0 0
—— AnN=-12dBFS, -40°C —— A=-1dBFS, -40°C 10
10| — AN=-12dBFS, 25°C —— An=-1dBFS, 25°C [ |
20 An=-12dBFS, 110°C —— A=-1dBFS, 110°C -20
- - AnN=-6dBFS, -40°C 30
30| - - AnN=-6dBFS, 25°C | ~
—~ - - An=-6dBFS, 110°C P 40
g -40 — T 50
S 50 L =60
8 2 70
-60 S — 2 .
T ——] > E g0
-70 <
JrrES ta k 90 f— ||
-80 -100
. —_— —
90 E— == T -110
-100 -120
0 2 4 6 8 10 12 14 16 18 20 -250 -200 -150 -100 -50 O 50 100 150 200 250
DSA Setting (dB) Output Frequency (MHz)
B 5-460. 9.6 GHz %+ RX HD3 5 DSA BB MR A -1dBFS
&l 5-461. 9.61GHz %M T RX &%t FFT
0 0
-10
20 20
-30
@ 40 @ 40
g g 50
g 60 L 60
2 2
E‘ _é -70
< 80 E 80
-20 i
-100 -100
-110
-120 -120
-750 -500 -250 0 250 500 750 250 200 -150 -100 -50 0 50 100 150 200 250
Frequency (MHz) Output Frequency (MHz)
-6dBFS -3dBFS
& 5-462. 9.61GHz %/ T RX BaZ & FFT & 5-463. 9.61GHz %/ T RX Ba& % FFT
0 0
-10 -10
-20 20
-30 -30
o 40 ® 40
8 50 T 50
L -60 € 60
2 2
é‘ -70 ‘—é_ -70
Y I
-90 -90
-100 -100
-110 -110
-120 -120
250 200 -150 -100 -50 O 50 100 150 200 250 -250 -200 -150 -100 -50 O 50 100 150 200 250
Output Frequency (MHz) Output Frequency (MHz)
-6dBFS -12dBFS
K 5-464. 9.61GHz %/ RX B&H4 | FFT K 5-465. 9.61GHz % RX £-&4il FFT
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5.12.14 9.6 GHz T /) RX #Z04F1# ( £E )

Ta =+25°C H ADC RFFH = 2949.12GHz i 8L BUH . BRI © ST HIRFER = 1474.56MSPS ( ST 2 ) |, 4MERHET

Bt | HH folc = 11796.48MHz , A = - 3dBFS , DSA # &= 3dB , 9.6GHz ILfi.

-250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz)

9.585GHz 1 9.635GHz , H &g/ Jy -7dBFS

& 5-468. 9.61GHz & T RX W& % FFT

0 0
-10 -10
-20 -20
-30 -30
@ -40 @ -40
8 -50 3 50
L .60 L =60
2 2
EL -70 E_ -70
I E 80
-90 -90
-100 -100
-110 -110
-120 -120
-250 -200 -150 -100 -50 0 50 100 150 200 250 -250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz) Output Frequency (MHz)
-30dBFS -60dBFS
Bl 5-466. 9.61GHz &4+ T RX M FFT &l 5-467. 9.61GHz %&f+F RX H&EHH FFT
0 0
-10 -10
-20 -20
-30 -30
o 40 @ 40
3 50 g 50
3 60 3 60
2 2
:é_ -70 E‘ -70
E 80 £ 0
-90 } -90 |
-100 -100
-110 -110
-120 -120

-250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz)

9.585GHz #1 9.635GHz , M &% %y -12dBFS

F 5-469. 9.61GHz & T RX W& #iH FFT

Amplitude (dBFS)

-100
-110
-120

0
-10
20
-30
-40
-50
60
70
-80
90

-250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz)

9.585GHz 11 9.635GHz , M. 1F % )y -30dBFS

E 5-470. 9.61GHz %4 T RX W&E%H FFT

Amplitude (dBFS)

-100 |—¢
-110
-120

0
-10
20
-30
-40
-50
-60
70
-80
-90

-250 -200 -150 -100 -50 0 50 100 150 200 250
Output Frequency (MHz)

9.585GHz 11 9.635GHz , H.#1f /%y -60dBFS

E 5-471. 9.61GHz %4 F RX W& H#H FFT
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5.12.15 PLL FIRf## #7551

-80
— PLL
90 [\, \ —— External Clock
N\
I ™

~N \ hie:

T -100 N < »

> N

@

= 110

8 \

o

2 -120 LI N

® ™M

7] N

£ 130 ‘\

o \:: L4
-140 I SAY
-150

1x102  1x10®  1x10*  1x10°  1x10®  1x107  1x108

Offset Frequency (Hz)
76 TX S IiE | i 20 x log10 (12GHz/Foyr) FrifEtk Jy
12GHz

Bl 5-472. 12GHz %4+ T PLL FSMERM4T AN S S5 RE SRR A i

-80
— fyoo=11796.48MHz
-90 —— fyco=8847.36MHz
fyoo=7864.32MHz
< -100
z N
S
g 110 L =N
° S
@ -120
o
=z
g -130
©
=
T 140 Y
-150 N
s
-160 i
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL i F |, frer = 491.52MSPS |, 7E TX % HH ol &

B 5-473. four = 2610MHz R HEAL RS SRR fyco RIMIER

Offset Frequency (Hz)

PLL B , fyco = 11796.48MHz , frer = 491.52MSPS , 7£ TX
0 i Y

B 5-474. foyr = 1910MHz i 12GHz VCO Hfr ke rs 5w =R

PSS
-80 -80
— 25°C — fouT=2610MHz
90 — -40°C — four=3510MHz
110°C four=4910MHz
 -100 < -100
N N\ N \
% \\_‘ % \\H\\—\
& -110 J X a TN AN
el Nl = A
- S . M ™\
@ -120 o -120 N
2 2 N
{
% -130 X % \
E< ‘\ E<
T 140 AN T 140 d
M
o 4l
-160 Trr -160 i
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8 1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL JaH , fuco = 11796.48MHz , frer = 491.52MSPS , 7£ TX
i ) o 0

B 5-475. 25°C 44T 12GHz VCO AR 5mBMER foyr [

Offset Frequency (Hz)
PLL JBH | fyco = 11796.48MHz , frer = 491.52MSPS , 7£ TX
A i

& 5-476. -40°C 4/4F 12GHz VCO AL FE SR HEA four M
R ER

EERMRR BIR R
-80 -80
— four=2610MHz — four=2610MHz
90 —— four=3510MHz 90 |- — four=3510MHz
four=4910MHz four=4910MHz
= 100 R = -100 \\,\\,‘ S
< \"x\*~ < -"\\q‘ N IJ::"\
% -110 el é -110 Ao
= N L N =
- RN > \\
8 120 & 120
2 \ 2 N
© -130 o -130 N
[Z] (72}
g g N
o 140 et & 140 ™
ME‘-\. :\
-150 i i—{r -150 I %ﬁ“
\’P b I
-160 -160
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8 1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL JBH , fyco = 11796.48MHz , frer = 491.52MSPS , 7£ TX
i L o )

B 5-477. 110°C %#FF 12GHz VCO AR SR AEM foyr [0
IIRAR
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5.12.15 PLL FiInf#p s e ( 4E )

-80
—— low CP setting
—— high CP setting

mid CP setting

-90

-100

-110

Y

-120

-130

Phase Noise (dBc/Hz)

-140

-150 “‘

[T

1E+7 1E+8

-160
1E+3

1E+4 1E+5 1E+6

freq_offset(KHz)
PLL 2 , fyco = 11796.48MHz , frer = 491.52MSPS , 7£ TX
i S o )

K| 5-478. four = 2.6GHz Fit 12GHz VCO AR fir = 5% CP

-40
— frer = 122.88MHz

-42 —— frer = 245.76MHz
5 . fRer = 368.64MHz
g a4 —— freF = 491.52MHz
o -46
o
2 48
2 L
& 50 1 ——
o
- 52
2
S 54
g \—~\\ | T
£ 56

-58

p— | —
-60
40 20 0 20 40 60 80 100 120

Temperature (°C)
PLL J5H , fyco = 11796.48MHz , 1kHz % 100MHz , {14
BT BE , 7 TX 4 ol i

& 5-479. fout = 2.6GHz B} 12GHz VCO FA4M AL 5IE B frer

Temperature (°C)

PLL A |, fuco = 11796.48MHz , £ TX ffi s i

Kl 5-480. foyr = 2.6GHz i 12GHz VCO ALK ( 600kHz ks %

HT ) SEEM frer BIFIKAR

A

K 5-481. four = 2.6GHz i 12GHz VCO LIS ( 800kHz {Ri%

WEEKIXRZR HHRER

-120 -125
= — frer = 122.88MHz T
L 2 —— frer = 245.76MHz L 126
g frer = 368.64MHz @ .
% 122 —— frer = 491.52MHz % 127 | T
g 123 g 128 ——————
o) 5 // I B
O 124 — O 129 |
T —7 I — |
x 1 I 1 -
Z -125 — S -130 —
S L1 — S
= 126 — — I 131
® T 2

— =]

2 ’127[ = 8 132
S S —— frer = 122.88MHz
2 125 5 138 —— freF = 245.76MHz
& 129 & 134 frer = 368.64MHz
& T —— frer = 491.52MHz

-130 -135

40 20 0 20 40 60 80 100 40 -20 0 20 40 60 80 100

Temperature (°C)

PLL JHH , fuco = 11796.48MHz , 7£ TX % i il &

BT ) SRER frer MEIXR

125
- — frer = 122.88MHz
§ 126 —— frer = 245.76MHz
] frer = 368.64MHz

-127 REF
g —— frer = 491.52MHz
B -128
2
S -129
N
< -130 o
5 131 > - — ]
2 132 e —
o LT
S 133 ]
- -
g 1
£ -134

-135

40 20 0 20 40 60 80 100

Temperature (°C)

PLL 3 |, fuco = 11796.48MHz , 7 TX it s

K] 5-482. foyr = 2.6GHz it 12GHz VCO #frHE ( 1MHz {Rfs &4
T ) GREM frer HIRIRER

-130
= —— frer = 122.88MHz
L 13 —— frer = 245.76MHz
8 3 frer = 368.64MHz
=2 —— frer = 491.52MHz
B 133
o
O 134
.y
S .35
®
= -136
© |
8 -137 —
2 3 e
% ——
§ -139

-140

40 20 0 20 40 60 80 100

Temperature (°C)

PLL JHH , fuco = 11796.48MHz , 7£ TX % i il &=

& 5-483. four = 2.6GHz Iif 12GHz VCO #frME7 ( 1.8MHz W54k
BT ) SEE frer FFXR
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5.12.15 PLL FIRf F 2 ZHFF 1 (4E )
-140 -150
— — frer = 122.88MH, =
z 4 —_ fiéi =245.76MH§ T -151
S fRer = 368.64MH 3 L SIS -
s :2 —— Ty - 491 52MH % 152 TS RL ‘;B\% <X
T - 3 15
8 -144 b; -154
L s = S 155
2 S = [
% -146 —— w 156
8 g 157
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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 ©)
@ ©)
AFE79511ABJ Active Production FCBGA (ABJ) | 400 90 | JEDEC Yes SNAGCU Level-3-260C-168 HR -40to 85 AFE7951I
TRAY (5+1)
AFE7951IABJ.B Active Production FCBGA (ABJ) | 400 90 | JEDEC - Call Tl Call Tl -40 to 85
TRAY (5+1)
AFE7951IALK Active Production FCBGA (ALK) | 400 90 | JEDEC No SNPB Level-3-220C-168 HR -40to 85 AFE7951
TRAY (5+1) SNPB
AFE7951IALK.B Active Production FCBGA (ALK) | 400 90 | JEDEC - Call Tl Call Tl -40 to 85
TRAY (5+1)

@ 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 18-Jul-2025
TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
- A
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
i ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
AFE7951IABJ ABJ FCBGA 400 90 6x15 150 315 [ 135.9 ] 7620 | 19.5 21 19.2
AFE79511ABJ ABJ FCBGA 400 90 6x15 150 315 [ 135.9] 7620 | 19.5 21 19.2
AFE7951IALK ALK FCBGA 400 90 6 x 15 150 315 | 1359 7620 | 195 21 19.2
AFE7951IALK ALK FCBGA 400 90 6x 15 150 315 | 135.9 | 7620 | 19.5 21 19.2
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ABJ0400A

PACKAGE OUTLINE

FCBGA - 2.65 mm max height
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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. Dimension is measured at the maximum solder ball diameter, parallel to primary datum C.
4. Primary datum C and seating plane are defined by the spherical crowns of the solder balls.
5. The lids are electrically floating (e.g. not tied to GND).
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EXAMPLE BOARD LAYOUT
ABJO400A FCBGA - 2.65 mm max height
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NOTES: (continued)

6. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SPRU811 (www.ti.com/lit/spru811).
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EXAMPLE STENCIL DESIGN

ABJ0O400A FCBGA - 2.65 mm max height
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SOLDER PASTE EXAMPLE
BASED ON 0.15 mm THICK STENCIL
SCALE:6X
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NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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ALKO400A

PACKAGE OUTLINE
FCBGA - 2.65 mm max height
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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. Dimension is measured at the maximum solder ball diameter, parallel to primary datum C.

4. Primary datum C and seating plane are defined by the spherical crowns of the sol
5. Pb-Free die bump and SnPb solder ball.
6. The lids are electrically floating (e.g. not tied to GND).

der balls.
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EXAMPLE BOARD LAYOUT
ALKO0400A FCBGA - 2.65 mm max height

BALL GRID ARRAY

—= }=—(0.8)TYP

‘l ‘23

4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

g—@ OOOOOOO‘OOOOOOOOOO

CNONONONONONONONOHONONONONONONONONONGC)

(0.8) TYP cooooooooooloooooooooo

POOOO0OO0OO0O00O0000O0O00O0000O0

EOOOOOOOOOO!OOOOOOOOOO

FOOOOOOOOOOI0OO0OO0OOOOOOOO

4OOX(¢0.4)/G€OOOOOOOOOOOOOOOOOOO

HOOOOOOOOOO‘OOOOOOOOOO

\IoNONONONONONONONONOHONONONONONONONONONG®
KOOOOOOOOOO‘OOOOOOOOOO SYMM

0000000000 0000000000 ¢

MOOOOOOOOOOOOOOOOOOOO

NOOOOOOOOOO‘OOOOOOOOOO

POOOOOOOOOOOOOO0OO0O0OO0OOo

ROOOOOOOOOO‘OOOOOOOOOO

TOOOOOOOOOOIOLOOLOLOLOOOO

UOOOOOOOOOO‘OOOOOOOOOO

vOOOOOOOOO0OO0OOOOOOOO0O0OO0

WOOOOOOOOOO!OOOOOOOOOO

YOOOOOOOOOO‘OOOOOOOOOO

SYMM
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:6X
(@0.4) 0.025 MAX
METAL r 0.025 MIN ﬂr Mﬁg@ﬁe
MASK
SOLDER MASK — " EXPOSED EXF’OSED—/ \ @0.4)
OPENING METAL METAL SOLDER MASK
NON-SOLDER MASK SOLDER MASK OPENING
(PREFERRED) DEFINED

SOLDER MASK DETAILS
NOT TO SCALE

4225930/C 03/2023

NOTES: (continued)

7. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
For more information, see Texas Instruments literature number SPRU811 (www.ti.com/lit/spru811).
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EXAMPLE STENCIL DESIGN

ALKO0O400A FCBGA - 2.65 mm max height
BALL GRID ARRAY
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SOLDER PASTE EXAMPLE
BASED ON 0.15 mm THICK STENCIL
SCALE:6X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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