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INSTRUMENTS ZHCSS77 fA I\I;Ev?oszl
AFE7951 E.4 12GSPS DAC F1 3GSPS ADC [ 4T4R 5135 %4¥ AFE
1 itk 3 iEA
o HIEERAIEE AFE7951 & — K =hRe. Emm. ZEElR ke | &£

DU I8 SR AE 12GSPS ki% DAC

VU 3E i 51 S AE 3GSPS 1t ADC
RSG5 % 400 MHz

S ZTEHE - 600 MHz & 12 GHz
By bt g as (DSA) -

- TX:40dB jaH , 0.125dB 5t

- RX:25dB izl , 0.5dB it

BT BT DUC 5% DDC

£ TX 5 RX 16 > NCO

AL PLL/VCO |, #2fit DAC 8¢ ADC KAFER TR
) DAC/ADC K} 8l 713 i

AT SR/ S R O

- T34 JESD204B #il JESD204C

- 8 NIk 29.5 Gbps I H AT B8 /MR 5 23R 2%
- FRA ZHBRMRFD

FH : 17mm x 17mm FCBGA , [A]#F 0.8 mm

2 N

351 S Al

I By Ao 2k H

A A T 15 S Ak 15 Mt
TeL A5 Mk

R T DY AN S ABRASE IR 306 2 i AR DY AN S ATCR A B S s i
EEs 4 B Rk 12GHz i TAESIR | CRFE A% L.
S. C Fl X i SR Yo N #EAT S IR A |, TE R A4 M A
R, 5PN RGeSl T EEIE L, £
1145 RG0S0 F o

TX 55 BA S RFIGE M BT EARuED | et TX
W18 F ik 400MHz (115 57 % . DUC 1% i Bk 3)
12GSPS DAC ( #ifd i dy ) , 18R A 8 U ik
T sRAE 5 A EWRFIX 21T . DAC fiHi s —4
A 40dB il LA K 1dB BIUAT 0.125dB #7011
A ARHE SRR AR (TX DSA).

BERER
RS #HEO HER@
AFE7951 FC-BGA 17 mm x 17 mm

(1) WMEFTMELREE , WSRIM. LR T
(2)  BERGE (K x %) JREARE  JFEAETI (WiEH ) .

1RX+-

2RX+/-

ATX+-

DDC E—

1SRX+/-

2SRX+/-

3SRX+/-

4SRX+/-

B5SRX+/-

BSRX+/-

TSRX+/-

BSRX+/-

JESD204B/C

ASTX+/-

arxer || A | { oac
CLKIN+/- : PLL
SYSREF+/- >
DSA
3TX+/- iy . DAC

28TX+/-

3STX+/-

A4STX+/-

ATXH-

4RX+/-

3RX+/-

5STX+/-

BSTX+/-

TSTX+/-
[2]s]03 b

VYVVYYVY DALAMALL

B8STX+/-

DDC -

DhREARER ]

ARG AENTTRRI , RAH R TP s P SORARIE R

PARA = s O 2L . A 5@ B 5 SRR I Bl (R 2, 7 )
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ABEBT (B ) oo 3 TAO BF R oo, 30
B B T T T oottt ettt naenn 3 T FFDERIE oot 31
6 I BIEEBEAITHRE. ....coovoeeeeeeeeeeeeee e, 4 TA2 BURENE e, 32
T I e 11 8 B R T e 127
T LR BT oo 11 8.1 FEUR SCRY B BB oo 127
T2 ESD ZEZ e 11 8.2 I R e 127
7.3 BUBUEITZAT oo 12 B8 B ettt 127
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TR A5 — > 25dB VEH B T A A (DSA) |, JFIR—A 3GSPS B #s (ADC). FFAHEidd
HIE AR A 22 UL DA AL I & A0 2% A A DU AR I 8%, FTAHBhIEAT AN B B B A SRS g, SiANE
HA—AGiud S gs , TR ptas T St fjdn . RIS BULE ] UEALE S 98 , i RX @il ik
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5 BT siE sk
T o BRI RS 1 DA AT RE -5 24 i RS (14 TR AN )
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6 5| BCE R ThEE

A

B c ] K

VDD1P2
VSSTX PLLCLK
REF

VDD1P2
TXCLK

VDD1P2
TXCLK

19 | VSSTXCLK VSSTXCLK SYSREF+ | SYSREF- | VSSPLL VSSTX VSSTX | VSSTXCLK |  VSSTX VSSTX | VSSTXCLK |19
VSSPLL Vvbpip2 vbpip2 VSSPLL
18 | VSSFBCLK | VSSFBCLK | VSSTX VSSTX VSSTX VSSTX CLKREF PLLCLK PLLCLK CLKREF VSSTX VSSTX VSSTX VSSTX | VSSFBCLK | VSSFBCLK |18

REF REF

VDD1P2 vss vss VDD1P2
17 - VSSFB VSSTX TXENG | VSSTXENC | VssTX pLLRxemL | REFCLK+ | REFCLK- | o ool VSSTX | VSSTXENG | Lo VSSTX VSSFB -
VSSPLL
16 NC VSSFB VDD1P2FB | VSSTXENC FRCML VSSTXENC | VDD1P2FB VSSFB NC
VDD1P2 VDD1P2
15 NC VSSFB VDD1P2FB | VDD1P2FB e || o VDD1P2FB | VDD1P2FB VSSFB NC
- VSSFB VSSFB | VDD1P2FB | VDD1P2RX VDD1P2RX | VDD1P2FB | VSSFB VSSFB -
13| VDDIP2RX | VSSRX VSSRX VSSRX | VDD1P2RX | VDD1P2RX VDD1P2RX | VDD1P2RX | VSSRX VSSRX VSSRX | VDD1PZRX
VSSRX VSSRX VSSRX | VDD1P2RX | VDD1P2RX VDD1P2RX | VDD1P2RX | VSSRX VSSRX VSSRX

VDD1P2RX | VDD1P2RX

VDD1P2RX | VDD1P2RX

VSSRX
VSSRX
VSSRXCLK

VSSRX
VSSRX
VSSRXCLK

10 | VDD1P2RX

VSSRXCLK | GND_ESD GND_ESD | VSSRXCLK

VSSRXCLK VSSRXCLK

GND_ESD GND_ESD

-
-
-
i
-
-
-
-

vssT vssT vssT vssT vssT vssT vssT vssT

vssT

5

o H H o

vssT vssT

vssT vssT

vssT vssT vssT vssT vssT vssT vssT
- -
3 v

1.2V Supplies
GROUND

& 6-1. FCBGA f3 , 400 5| ( TRALE )

% 6-1. 5| jIThAEE
PRERATR RS B B
oy itz qm
RXNC A15. A16. Y15. Y16 | EER.
PR IEIE 1 A - ST
A A RX S N AT (A5 TF
IRXIN+ A12 | ﬁgﬁ%&ﬁiﬁ 1SN IERRER . R RX SN AT R
PR EIE 2 SN SO T AR I RX N ] R
W IT

1RXIN - A1 |

2RXIN - A8 |
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# 6-1. 5| [TIRE (continued)

JRERZHR RIRFE kA" L
JRXIN+ A7 | ﬁﬁ%&ﬁﬁ 2 SHTEON © IERRH T o AR B RX HN T IR
3RXIN - Y11 | Pl as i 3 fHmA AT .
3RXIN+ Y12 | ﬁgﬁﬁgﬁk 3 AN ¢ IEMRSG T o AR RX HN AT R
ARXIN - v8 | ;’:ﬁj&f&i@i‘é 4 SN @ SRS AR RX N T {RER
ARXIN® 7 | ﬁ;ﬁf&@iﬁ 4 SHTHIN  TEHGH T . RAEFI I RX B TR E
1TXOUT - F20 o ROEBBIE 1 HIRE - AR . AMEFRERE 1.8V,
1TXOUT+ G20 o) RILIHWIE 1 G - BT . AMERARNEEE 1.8V,
2TXOUT - C20 ] RILAHEIE 2 FAEE 0 SO AN RNER S 1.8V,
2TXOUT+ B20 o) RIKIHWIE 2 GRS - BT . AMERARESEE 1.8V,
3TXOUT - R20 o] RIXAIMIE 3 FHH - A, AMEFHRNERE S 1.8V,
3TXOUT+ P20 o] RIKAEEIE 3 ST AT AMEREE S 1.8V,
4TXOUT - V20 0 RIZEEIE 4 S - FOR . AMERIDERE 1.8V,
4TXOUT+ W20 o RILLEEIE 4 S EAR T AN S 1.8V,
b=V R L N
REFCLK - L17 | SEHERTERIRN © SR T
REFCLK+ K17 I R e LNy (S
SYSREF - L19 I SYSREEF i\ : itk T
SYSREF+ K19 I SYSREEF ##iA : IEARIT
BATERIE S CML #0
1SRX - A2 | CMIT ﬂé‘ﬁ%%{ﬁ@%%%ﬁéui@iﬁ 1 46?)\ U T

AR I AT BRI R AR5 N T CRFE T .
1SRX+ A3 | CML H AT 83/ 8 883 1838 1 J N - IEMIG T

AT PR 1) AT 2R R RN T AR FEITIT .
2SRX - o1 | CML %?f%%{ﬁﬁ% R CWIE 2 FN - ST

SR () ES AT 910 £ AN AT R RR AT
P— B | CML Fﬁﬁ%ﬁ/ﬁ‘#ﬁﬁ AR EIE 2 N B&ﬁﬁjﬂ

SR () E AT B £ 2N AT R AT«
3SRX - F1 I CML H AT 23 /M o 384 T8I 3 M © Skl 1
3SRYX+ E1 | CML AT 83/ 5 83 1 I838 3 f N © I+

SR T (KD AT /1 o A N T SRR I T
4SRX - J1 I CML AT 2%/ B 2% B2 138 4 BN © SRR 7
4SRX+ H1 | CML H AT 8%/ H 882 D IBIE 4 F N IEm T
5SRX - M1 | CML Fﬁ??%ﬁ{ﬁ%%%‘%#ﬁu@ﬁ 5 fA : ﬁff&ﬁrﬁﬁ

R () E AT B £ 2N AT BRI AT
5SRX+ N1 I CML HATES/MR R 3B I 5 FN © IEMO T
6SRX - R1 | CML H AT 83/ s A8 1 I8 IE 6 SN« Stk 1
6SRX+ T | CML 47 24/ o 2552 LU 6 MO A - IEAR3 T

AR IR AT BRI R SN T R R BT«
7SRX - V1 I CML H AT 23/fi th 8835 BTG 7 SN © Sk 1

AT S R 2 LRSS 7 BN T
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# 6-1. 5| [TIRE (continued)

AR TR IR P 9
8SRX - v2 I ML 17 B8/ 22 5 LU 8 N« B T
N . | ML 17 2/ o5 25 LI 8 H A - R T
R T 0 S 3580\ T (57T
. . o |CMU T B/MR B LI it BT
R T 0 S A 25400 H 1 (55
CML #1728/ 38 CVIE 1 it - R 7
1STX c4 © S 7 S S0 (RS
SSTx - e o |CMU TR/ B LI 2 it BT
R 0 5 5 5 540 H 1 (57 5F
ML 17 28/ o6 2 LI 2 ftlt - ER T
28TX E4 © S 02 7 S B T (T
o N o |CML TR/ B I 3 it BT
R T 0 S A 5800 T (59T
ML 7 28/ 28 LT 3 it - (R T
3STX 3 © S 02 75 2 S0 T (T
. P o |CMU TR/ B N 4 it BT
R T ) S 5540 H T (57 5F
ML 17 28/ B LI 4 it - N T
4STX+ I3 © S S S0 T (RS
i " o |CML {7 Be/HT B O 5 it LB T
R L2 75 A7 2 B0 ] (R
ML 5 17 5/ o5 25 LI 5 il - ER T
SSTX* M3 © R P 57 52 S0 HH T R 5
. o o |CMU (T R/MR B LI 6 it BT
R T 0 S 25800 H T (5 9F
CML 7 28/ 22 LV 6 it < (LR T
6STX* P3 © Sl 02 75 2 S0 H T (T
. -~ o |CMU T BB/ B LI 7 it SBRT
R 1 ) 5 5 4 540 H T (57 5F
ML 7 28/ 22 B LI 7 et - N T
STX T4 © Rl L 02 7 2 0t T (T
_— v o | OML A B 8 it BT
R 02 75 2 S ] (R
ML 17 2/ o5 25 LI 8 il - ER T
8STX+ va © PR 5 T S5 S T (ST
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 .
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# 6-1. 5 }#TRE (continued)

JRIRAZTR RIRFE kA" L

GBL_8_SYNCB_IN1+ N8 110 JESD Sync\ 1 $ii A 24y IS T HIBRA AL E
GBL_9_SYNCB_OUT1 - P9 I/0 JESD Sync\ 1 #iith 25 ik T I BRIA AL E
GBL_10_GPIO17 T8 I/0 GPIO.

GBL_11_GPIO18 T7 110 GPIO.

GBL_12_FSPICLKD p7 o %SZIP?JEEQ?EUWEWQE ( FSPIXBR L)/ , 1A
GBL_13_GPIO19 P8 I/0 GPIO.

GBL_14_FSPIDD R7 /o ;qsglplljﬁgiﬁﬁ INAENAL B ( FSPIXR T T, 1EAE
GBL_15_FSPIDC PG 7o) Eﬁsglpclzouigiﬁ)?ji%%ﬂﬁi%ﬁﬁ ( FSPUXBR T/ , 1R
GBL_16_RXCLNB T6 I/0 RX ifij C AGC LNA 35 ¥4 15 5 F B
GBL_17_SYNCB_IN1 - N7 110 JESD Sync\ 1 fii A5 ks T I BRIA AL E
GBL_18_TXTDD2 V5 110 TX TDD2 i Af5 5 HIERINAL E

GBL_19_GPI020 U6 110 GPIO.

GBR_0_GPIO4 C6 I/0 GPIO.

GBR_1_GPIO5 F6 110 GPIO.

GBR_2_RXALNB D5 I/0 RX {818 A AGC LNA 455 BRI E
GBR_3_FSPICLKB F5 1o %Sglp?gﬂ;;‘:j}i@fjii)\fmﬁﬁ(ﬁﬁ ( FSPUXBR T/ | 1 RiE
GBR_4_GPIO6 E5 I/0 GPIO.

GBR_5_FSPIDB H10 Vo ;ﬂsglp?o%ﬁ iﬁ)ﬁ?)ﬁ%*ﬂ}ii}(ﬁﬁ ( FSPIAXPRL) A , 1E 9@
GBR_6_RXBLNB G10 110 RX @i B AGC LNA 3% i 45 5 (ER AL E
GBR_7_SYNCB_OUTO+ H9 I/0 JESD Sync\ 0 #i H 7 43 IEAR S T A BRI B
GBR_8_SYNCB_INO+ H8 I/0 JESD Sync\ 0 i A4y IEM S T FIBRA AL B
GBR_9_SYNCB_OUTO - G9 110 JESD Sync\ 0 4t 253 5 T I BRA AL E
GBR_10_FSPICLKA Es 1o ESF’T(I)A;%H?:q])E?ﬁMWE ( FSPUX PR T , 1 hyid
GBR_11_RXTDD1 E7 110 RX TDD1 #i A5 5 HIBA AL E

GBR_12_GPIO7 G7 110 GPIO.

GBR_13_GPIO8 G8 110 GPIO.

GBR_14_FSPIDA F7 1o fﬁsglp?oﬂﬂ;g}fgsz\,y\ﬂgwjﬁ ( FSPIXBR TS A , i
GBR_15_GPIO9 G6 110 GPIO.

GBR_16_GPIO10 E6 I/0 GPIO.

GBR_17_SYNCB_INO - H7 110 JESD Sync\ 0 i\ Z 4 Stk F HI BRI B o
GBR_18_GPIO11 C5 I/0 GPIO.

GBR_19_GPIO12 D6 110 GPIO.

GTL_0_GPIO2 N13 I/0 GPIO.

GTL_1_SLEEP P14 110 HEARA AN 5 I BRI B

GTL_2_ALARM2 N15 110 AR 2 FE T IBRAALE .

GTL_3_AUX0 M15 110 GPIO #4fiBhfik# ADC #i\ 0

GTL_4_SPIACLK P15 110 SPI A i iy ] ey
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# 6-1. 5 }#TRE (continued)

JRIRAZTR RIRFE kA" L
GTL_5_SPIASEN R14 110 SPI A K% RE 2y B .
GTL_6_RXTDD2 R15 I/0 RX TDD2 A5 S BRI E .
GTL_7_ALARM1 N16 I/0 AR 1 AR 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 f0 [ =2 fir. S T EEE
GTL_10_BISTO P11 110 %'?;%gj;gi“ﬁ FEH JTAG I RENIRHLE , IEHE
GTL_11_AUX3 P13 I/0 GPIO Z4fiBh k& ADC i\ 3.
B8 0 [E B A7 o4 g B S ey
GTL_12 BIST P12 1o ?;?;;z%ﬁﬁé;uﬁ M JTAG & B s i, 1%z
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.
GTL 17 SPIASDIO N14 /o SPI A HATHHRIN (3 L6014 LR ) st (X 3 L&i%
- = ) I E A E
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 I/0 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 G 110 JTAG MRS P % 1) [ 5 o
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 &
- - IR
GTR_14_SPIB1SEN H16 110 SPI B1 fdi BE i N BRI WAL E
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
ZER
K2. K5. K6. K7. K8,
LK v
L10. L11. L12. L13
VOD1P2FE D14, D15, D16, E15, — |Feapc s 12v .
VDD1P8FB C15. C16. V15. V16 — FB ADC f# 1.8V HiJi.
VDD1P8FBCLK A14. A17. Y17. Y14 — FB ADC I &[5 1.8V HiJfi
VDD1P2PLLCLKREF K20. K18. L18 — PLL f) 1.2V Hi.
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# 6-1. 5 }#TRE (continued)

N18. N19. P18. P19.
R17. R18. R19. T18.
T19. U18. V17, V18,
V19. W19

HERZTK BIRGE e 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 — PLL /7 1.8V HJ5.
f M >sr LAl 2 T

VDD1PEPLLVCO 120 B Z{.tNCO 9 1.8V . SRR | 7EA7 o i 7 T A A1

A10. A13. E11. E12.

E13. E14. F11. F12.
VDD1P2RX F13. R11. R12. R13. — RX ADC f 1.2V HiJE .

T11. T12. T13. T14.

Y10. Y13

C9. C10. C11. D9. D10.

D11. E9. E10. F8. F9.
VDD1P8RX F10. R8. R9. R10. T9. — RX ADC 1] 1.8V HiJE .

T10. U9. U10. U11. V9.

V10. V11
VDD1P8RXCLK A6. A9. Y6. Y9 — RX ADC H i) 1.8V H.
VDD1P2TXENC D17. U17 — DAC 4wt asi 1.2V HJH .
VDD1P2TXCLK A20. D20. U20. Y20 — DAC I8 1.2V HJE.
VDD1P8TX E20. H20. N20. T20 — DAC i) 1.8V HJE,
VDD1P8TXDAC G17. H17. N17. P17 — DAC [t 1.8V HJE .
VDD1P8GPIO H6. N6 — GPIO £ 1.8V H,

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.
#4#1 (GROUNDS)

J5. J6. J7. J8. J9. J10.
v (DGND) J11. J12. M5, M6. M7. — EGEANY S )

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

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

W16. W17
VSSFBCLK A18. B18. W18. Y18 — FB ADC 1.8V s} 4 B JJ51 422 1 it
GND_ESD B; D8, J13. M13, U7, — ESD {547 B 1 B2 03

B7. B8. B10. B11. B12.

C12. D12. B13. C13.
VSSRX D13. W7. W8. W10. — RX ADC i3 i

W11. W13. U12. V12,

W12. U13. V13

A5. B5. B6. B9. C7.
VSSRXCLK C8. W5. W6. W9. Y5. — RX ADC I 4 () 22 b 3

V7. V8

B19. C17. C18. C19.

D18. E18. E19. F17.

F18. F19. G18. G19.
VSSTX H18. H19, J20. M20. — TX DAC 5 i .
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# 6-1. 5 }#TRE (continued)

JRIRAZTR HIRG S kA" 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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7 K

7.1 X RABUEE
75 1 SRIBKAA A T B0 T AR T A (R 53 ] ) )

B/ME BAE YA

DVDDOP9. VDDTOP9 03 12 v

VDD1P2RX. VDD1P2TXCLK. VDD1P2TXENC. VDD1P2PLL.

VDD1P2PLLCLKREF. VDD1P2FB. VDD1P2FBCML. 03 14 v
HWUEHEIGE | VDD1P2RXCML

VDD1P8RX. VDD1P8RXCLK. VDD1P8TX. VDD1P8TXDAC.

VDD1PSTXENC. VDD1P8PLL. VDD1P8PLLVCO. VDD1PSFB. 05 2.1 v

VDD1P8FBCLK. VDD1P8GPIO. VDDA1P8

(1/2/3/4)RXIN+/- ~0.5 VDDRX1P8+0.3 v

{1/2/3/4)TXOUT+/- -0.5 VDDTX1P8+0.3 v

REFCLK+/-. SYSREF+/- 03 14 v

{1:8)SRX+/- 03 14 v
2 50 e 3 {1:8}STX+/- -0.3 1.4 \%

GPIO{B/C/D/E}x. SPICLK. SPISDIO. SPISDO. SPISEN. 0.5 VDD1P8GPIO + v

RESET. BISTBO. BISTB1 : 0.3

IFORCE. VSENSE 03 VDDCLKWS; v

SRDAMUX1. SRDAMUX2 -0.3 VDDA1P8+0.3 v
IEERARR (R 20 mA
T, o 150 °C
Tstg WA -65 150 °C

(1) A RAHE TR JT TR 20 SIS AR« XU IR AU, I AR SR B 56 14 T LA R AE # S 774 1FLA
SRR A SR AF R RENS I ISAT o I (8] b T4 S R BT S5 A FT RE SR 231 (K ek

7.2 ESD 4%
" B
N RS (HBM) |, 7574 ANSI/ESDA/JEDEC 1000
\Y; e JS-001 #xifE , pre 51 (M v
S Jo AL (COM) , 17+ ANSUESDAUEDEC | oo
18-002 kit , il

(1)  JEDEC Ck% JEP155 51 : 500V HBM At fEkiiE ESD bl | 24k 7=,
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7.3 BB T &M
1E H ARIE & AE T B ARG VE s ( BrAESF U )
B/ME  WRE BAE| B
DVDDOP9. VDDTOP9 HL LR 0.9V 09 0925 095 Vv
VDD1P2{RX/TXCLK/TXENC/FB/PLL/ | , |
PLLCLKREF/FBCML/RXCML} PR 1.2V 1.15 12125V
VDD1P8{RX/RXCLK/TX/TXDAC/
TXENC/PLL/PLLVCO/FB/FBCLK/ H 9 H T 1.8V 1.75 18 185/ Vv
GPIO}. VDDA1PS
Ta WE - 40 85| °C
T TARZR 110M] ¢
J N N o
I ARSI 125 C

(1) KI5 T sm T LS5 IR A T RE M A3 R RO SR 8% (FIT) . ARELHANER |, 1§25 SBAA403 RiHI Tt

7.4 AFE79xx Hitgefs B

- 17mmx17mm FC-BGA .

400 5
Roa S BAEIH 16.2 °C/W
R0 yc(top) GEEHNSE (TRER ) #4FH 0.42 °C/W
Rous 45 2 VL AR AR 4.85 °C/W
Yot S ETHRHE S 0.12 °CIW
RN 45 28 r R R IE S 4L 4.6 °C/W

(1) ARBIHMESRMESEE | WS R 1C PR R .
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7.5 RIESFHEASIE

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 = |
m%ﬁﬁ%l:iﬁﬁ@’éﬂiﬁ g

VR U

m%ﬁﬁ%[iﬁﬁ#x%ﬁ RE

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

= 0dB ; H 4T 88/fif h24H % = 16.22Gbps ; TX WHPEEEH |, BAEB AW .
BH PR B®AME  RAE BRE| B
DACres DAC ### % 14 o
foac = 12GSPS , Eﬁv AR X 600 6000
foac = 12GSPS , #i = ZE 4R X 18 6000 12000
foac = 9GSPS , 55— 2 hFIX I 600 4500
fRFout RF f i A= Ta F MHz
foac = 9GSPS ﬁ*"\%é%ﬁDﬁ 4500 9000
foac = 6GSPS | #2348 ik [X I 600 3000
foac = 6GSPS |, 3 A2 kR IX I8 3000 6000
g’ggs.gi?\nhﬂsizs’,f?g%dBFs 42 dBm
f5°§§8.12i(|1/?sMP|-|sz '-fg.g%BFs 4.6 dBm
8°§t47 %Z?\;)SMPHSZ -fggcdéFs 4.0 dBm
fou = 3500MHz , -0.5dBFS 3.9 dBm
Prmax Fs B E RO R R o, o |fou” 4900MHz , -0-5d_BFS 3.1 dBm
& B O fout = 3500MHz , fpac = 1.0 dBm
5898.24MSPS , -0.5dBFS , B
fsogba.zi(;?gﬂ;'sz , -?JD./;%BFS , R 01 dBm
ggb.i%ﬁ/?SMPHsz,l-fgg%BFs , EEERIR 0.7 dBm
four= 8100MHz , -0.1dBFS , A 2.8 dBm
fout= 9600MHz , -0.1dBFS , i &# 4.3 dBm
Rrerm it v oL LB BRINBEE 50 Q
ATTrange DSA it Fl 40 dB
DSA MR K 1.0 dB
AT Tstep DSA ZEj:E KRS B2 (DNL) FBEAERT 0 < Atten < 40dB £0.2 dB
DSA ZEk KR B (DNL) KHEJE 0 < Atten < 40dB £0.1 dB
fout = 850MHZz(2) +1 I
fout= 1800MHZz(2) +1 i
. fout =2600MHZ@) +1 N
ATT phasoor SA Ha P KAIOAEBE |, AR 17 8dB Y1 four = 3500MHz® ” &
fout = 4900MHZz@ +1 i
fout = 8100MHz(2 +2 I
fout = 9600MHZ(2) v o
f£47 20MHz 0.1
Ghiat B 2514 dB
600MHz # %8 , Four < 4.9G 1.2
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7.5 RIEFHFHESHHE (continued)

Ta = +25°C B[S BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i TX 4 N#E % = 491.52MSPS ,
=T 6GHz i 4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i 4l A PLL 4520 | & 6GHz % AR N4k
PR S RENUF X OB, BB ENS X OV IE IR A B, PRk ddR ; BEIEE N -1dBFS ; DSA i
= 0dB ; AT /MR A% = 16.22Gbps ; TX B4hBIa B |, BRAESH .

2 WA BME  MAE BKXME| B
fout = 850MHz , B EIFEE N -7dBFS -66 dBc
fout= 1800MHz , H51E & A -7dBFS 63 dBc
fout= 2600MHz , H5% 15 &y -7dBFS -62 dBc
fout = 3500MHz , H1¥ 1 N -7dBFS -61 dBc
fout = 4900MHz , 55 1EZ A -7dBFS -57 dBc
fout= 8100MHz , H51E &4 -7dBFS -55 dBc
fout= 9600MHz , H.¥5 1@ N -7dBFS -52 dBc

IMD3 =M E HRE , figt10MHz —
fout= 850MHz , Bl -13dBFS -74.4 dBc
fout= 1800MHz , H¥% 1 E N -13dBFS 711 dBc
fout = 2600MHz , #1514 -13dBFS -73 dBc
fout= 3500MHz , H¥ 1 N -13dBFS 72 dBc
fout = 4900MHz , B35 &4 -13dBFS -67.8 dBc
fout= 8100MHz , H¥51& %4 -13dBFS 64 dBc
fout= 9600MHz , B 5 IEAEA -13dBFS -68 dBc
fout = 850MHz 50.8 dBc
fout = 1800MHz 51.9 dBc
SFDR TN BVEE (FEREHHRXIEN ) | fout = 2600MHz 42 dBc
fout = 3500MHz 44 dBc
fout= 4900MHz 46.1 dBc
foac = 5898.24MSPS |, stk -51.9 dBc
fs/2 - fout ki1 0 foac = 8847.36MSPS , Az (. -46.0 dBc
foac = 11796.48MSPS | ezt -41 dBc
fout = 850MHz -49 dBc
fout = 1800MHz 53 dBc
fout = 2600MHz 50 dBc
fout = 3500MHz -48 dBc
fout= 4900MHz -47 dBc
four = 8100MHz -50 dBc
HD2 USRS (R ) [ e i 9Be
fout = 850MHz , Agur= -12dBFS -60 dBc
fout = 1800MHz , Agyr= -12dBFS 64 dBc
fout = 2600MHz , Agyr= -12dBFS -45 dBc
fout = 3500MHz , Agyr= -12dBFS 57 dBc
fou= 4900MHz , Agyr= -12dBFS 58 dBc
fou= 8100MHz , Agyr= -12dBFS 60 dBc
fou= 9600MHz , Agur= -12dBFS 62 dBc
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7.5 RIEFHFHESHHE (continued)

Ta = +25°C B[S BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i TX 4 N#E % = 491.52MSPS ,
=T 6GHz i 4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i 4l A PLL 4520 | & 6GHz % AR N4k
PR BB , R
= 0dB ; AT /MR A% = 16.22Gbps ; TX B4hBIa B |, BRAESH .

EHRFIX O ARSCHR SR, ArFR AR S HIRZ O -1dBFS ; DSA Tk

X Wik BME AmE BAE] B0
fout = 850MHz 62 4Be
fout = 1800MHz 55 4Be
fout = 2600MHz 57 dBc
fout = 3500MHz 60 dBo
four= 4900MHz 54 dBc
fout = 8100MHz 54 dBo
fout = 9600MHzZ 56 .

HD3 SRR (ERENR S )
fout = 850MHz , Agyr= -12dBFS -80 dBe
fout = 1800MHz , Agyr= -12dBFS 79 dBo
fout = 2600MHz , Agyr= -12dBFS 77 dBo
fout = 3500MHz , Agyr= -12dBFS 77 dBo
four= 4900MHz , Agyr= -12dBFS 78 dBo
four= 8100MHz , Agyr= -12dBFS 82 4Bo
four= 9600MHz , Aoyr= -12dBFS -80 dBo
fout = 850MHz 81 .
fout = 1800MHz 88 dBc
fout = 2600MHzZ 86 9Bo
fout = 3500MHz 79 4Be
fout = 4900MHz 86 dBc
fout = 8100MHz 87 dBo
HDn ,n>=4 BRI N >= 4 (LB BN ) fout = 9600MHz -85 dBc
fout = 850MHz , Agyr= -12dBFS -93 dBc
fout = 1800MHz , Aoyr= -12dBFS -08 dBo
fout = 2600MHz , Aoyr= -12dBFS 84 dBo
fout = 3500MHz , Aoyr= -12dBFS 87 dBo
four= 4900MHz , Agyr= -12dBFS 87 4Be
four= 8100MHz , Agyr= -12dBFS 87 dBo
four= 9600MHz , Agyr= -12dBFS 87 dBo
fout = 850MHz 685 dBo
fout = 1800MHz 79.4 dBc
fout = 2600MHzZ 77 .
SFDR +/- 250MHz | +/- 250MHz 7 [ 4 [ o 2 K sh A5 7 | foue = 3500MHz 75 dBe
fout = 4900MHz 76 9Bo
fout = 8100MHz 61 4Be
fout = 9600MHz 64 dBc
fonc = 5898.24MSPS 64 4BFS
fs/4 5 foac = 8847.36MSPS 75 JBFS
foac = 11796.48MSPS 67 4BFS
foac = 5898.24MSPS 49 4BFS
fs/2 5 A i foac = 8847.36MSPS 48 4BFS
foac = 11796.48MSPS 48 dBFS
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7.5 RIEFHFHESHHE (continued)

Ta = +25°C B[S BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i TX 4 N#E % = 491.52MSPS ,

=T 6GHz i 4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i 4l A PLL 4520 | & 6GHz % AR N4k
PR S RENUF X OB, BB ENS X OV IE IR A B, PRk ddR ; BEIEE N -1dBFS ; DSA i
= 0dB ; AT /MR A% = 16.22Gbps ; TX B4hBIa B |, BRAESH .

BH WA BAME  HRAE BAE| B

BB | foac = 5898.24MSPS -76 dBFS

3*fsl4 [i5] 72 2= 5%y | foac = 8847.36MSPS -89 dBFS
B IREHE | foac = 11796.48MSPS -63 dBFS

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

ACPR1 o ACPR (gﬁ;;@z‘,& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -67.2 dBc
TM1.1 8 four = 0.85GHz Atten=28dB , Pout= -13dBFs -64.5 dBc

Atten=39dB , Pout= -13dBFs -53.9 dBc

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

ACPR ycar ACPR (ﬁgk& ) , LTE 20MHz E- Atten=20dB , Pout=-13dBFs -68.3 dBc
TM1.1 3 four = 1.8425GHz Atten=28dB , Pout= -13dBFs 62.9 dBc

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

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

ACPR1 o ACPR (ﬁﬁ/& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -68 dBc
TM1.1 8 four = 2.6GHz Atten=28dB , Pout= -13dBFs -62 dBc

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

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

ACPR ycar ACPR (ﬁgk& ) , LTE 20MHz E- Atten=20dB , Pout=-13dBFs -67 dBc
TM1.1 8 fou = 3.5GHz Atten=28dB , Pout= -13dBFs -60 dBc

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

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

ACPR1 o ACPR (ﬁﬁ/& ) , LTE 20MHz E- Atten=20dB , Pout= -13dBFs -65.9 dBc
TM1.1 8 four = 4.9GHz Atten=28dB , Pout= -13dBFs -60.6 dBc

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

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

ACPR ycar ACPR (ﬁgk& ) , NR 100MHz E- Atten=20dB , Pout=-13dBFs -62 dBc
TM1.1 3 fou = 2.6GHz Atten=20dB , Pout= -13dBFs -55 dBc

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

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

ACPR1 o ACPR (gﬁ;;@z‘,& ) , NR 100MHz E- Atten=20dB , Pout= -13dBFs -59 dBc
TM1.1 3 fou = 3.5GHz Atten=28dB , Pout= -13dBFs -52 dBc

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

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

ACPR ycar ACPR (ﬁgk& ) , 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

ACPR1 o ACPR (gﬁ;;@z‘,& ) , NR 100MHz E- Atten=20dB , Pout= -13dBFs -53 dBc
TM1.1 3 fouy = 8.1GHz Atten=28dB , Pout= -13dBFs -46 dBc

Atten=39dB , Pout= -13dBFs -36 dBc
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7.5 RIEFHFHESHHE (continued)

Ta = +25°C B[S BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i TX 4 N#E % = 491.52MSPS ,
=T 6GHz i 4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i 4l A PLL 4520 | & 6GHz % AR N4k
PR S RENUF X OB, BB ENS X OV IE IR A B, PRk ddR ; BEIEE N -1dBFS ; DSA i
= 0dB ; AT /MR A% = 16.22Gbps ; TX B4hBIa B |, BRAESH .

SR WHRKAE BME  HMAME  RKNE| B4
Atten=0dB , Pout= -13dBFs -57 dBc
ACPR ACPR ( %#J% ) , NR 100MHz E- Atten=20dB , Pout=-13dBFs -50 dBc
rearr TM1.1 B 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 , Poyut= -13dBFs 0.3 %
RZRERE , 1x 20MHz E- - - 5
EVM TMBAB A . Tt bl Fout =2.6GHz , Poyur= -13dBFs 0.28 %
Fout =3.5GHz , Poyut= -13dBFs 0.38 %
Fout =4.9GHz , Poyut= -13dBFs 0.4 %
Atten=0dB , fopc = 5898.24MSPS | 1576 dBFS/
Pout= -13dBFs : Hz
Atten=20dB , fopc = 5898.24MSPS dBFS/
B—— Pout= -13dBF 1533 H
NSDggrs N 7 Ak 5 B 20MHz fm#% fout = out= - S z
0.85GHz Atten=28dB , fopc = 5898.24MSPS 1479 dBFS/
Pout=-13dBFs ’ Hz
Atten=39dB , fopc = 5898.24MSPS 136.9 dBFS/
Pout=-13dBFs ’ Hz
Atten=0dB , fopac = 5898.24MSPS | 1584 dBFS/
Pout=-13dBFs ' Hz
Atten=20dB , fpac = 5898.24MSPS , dBFS/
‘ - -152.2
NSDggrs Mg 5 4 35 B 20MHZ e fout = Pout= -13dBFs Hz
1.8GHz Atten=28dB , fpac = 5898.24MSPS 1455 dBFS/
Pout=-13dBFs ’ Hz
Atten=39dB , fpac = 5898.24MSPS , 1345 dBFS/
Pout= -13dBFs : Hz
Atten=0dB , fopc = 8847.36MSPS | 157 dBFS/
Pout= -13dBFs Hz
Atten=20dB , fopc = 8847.36MSPS dBFS/
e Pout= -13dBF -151 H
NSDygrs Ik S 20MHz B four = out= -13dBFs z
2.6GHz Atten=28dB , fopc = 8847.36MSPS 144 dBFS/
Pout=-13dBFs Hz
Atten=39dB , fopc = 8847.36MSPS 133.0 dBFS/
Pout=-13dBFs ’ Hz
Atten=0dB , Pout=-13dBFs -158 dBHFZS/
o Atten=20dB , Pout= -13dBFs -150 dBFS/
NSD g 75 AT 25 B 20MHz {8 Fout Hz
dBFS =3.5GHz dBFS/
Atten=28dB , Pout= -13dBFs -143 Hz
Atten=39dB , Pout= -13dBFs -131.8 dE;FZS’
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7.5 RIEFHFHESHHE (continued)

Ta = +25°C B[S BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i TX 4 N#E % = 491.52MSPS ,
=T 6GHz i 4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i 4l A PLL 4520 | & 6GHz % AR N4k
PR S RENUF X OB, BB ENS X OV IE IR A B, PRk ddR ; BEIEE N -1dBFS ; DSA i
= 0dB ; AT /MR A% = 16.22Gbps ; TX B4hBIa B |, BRAESH .

S5 AR B/ME HAEME BEXE| H
Atten=0dB , Pout= -13dBFs -155.5 dE;FZS’
) - Atten=20dB , Pout= -13dBFs -147.8 dE;FS’
NSD W7 A8 34 1 20MHZ fifS Fou z
dBFS =4.9GHz dBFS/
Atten=28dB , Pout= -13dBFs -140.8 s
Atten=39dB , Pout= -13dBFs 129.6 d'iIFZS’
Atten=0dB , Pout= -13dBFs 153 d'iIFZS’
e Atten=20dB , Pout=-13dBFs -147 dBHFS/
NSD N 75 A 555 B 50MHZ % Fout z
dBFS =8.1GHz dBFS/
Atten=28dB , Pout= -13dBFs -140 Ha
Atten=39dB , Pout= -13dBFs -129 dELFZS/
Atten=0dB , Pout= -13dBFs -152 dE;FZS’
) - Atten=20dB , Pout= -13dBFs -147 dE;FS’
NSD I 75 31185 2 5OMHZ fiS Fouy z
dBFS =9 6GHz dBFS/
Atten=28dB , Pout= -13dBFs -140 Hz
Atten=39dB , Pout= -13dBFs 129 d'iIFZS’
522 HyH EIARAE | <6GHz |, +/-fc* 10% | & ILAD 17 dB
Gl BB HEE |, >8GHzZ , +/-fo * 10% | 4 ILHR -10 dB
fout =900MHz , fDAC)_z 49 dB
8847.36MSPS , H iR
fout =1850MHz , fDAC = 59 dB
8847.36MSPS , Eifkiz
fout = 2600MHz , fDAC = 65 dB
8847.36MSPS , H ik
fout = 3500MHz , fDAC = 66 dB
8847.36MSPS , Bz
NN fout = 4900MHz , fpac =
- IS ‘ 8847.36MSPS , 1t 60 @
e B 1TXOUT £ 2TXOUT & 3TXOUT &
4TXOUT(1) fOUt = 900MHz y fDAC = 90 dB
8847.36MSPS , H =
fout = 1850MHZ , fDAC = 91 dB
8847.36MSPS , H i
fout = 2600MHz , fDAC = 93 dB
8847.36MSPS , E iz
fout = 3500MHz |, foac = ™ 4B
8847.36MSPS , B4
fout =4900MHz , fDAC = 83 dB
8847.36MSPS , Bz
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AFE7951
ZHCSS77 - MAY 2023

7.5 RIEFHFHESHHE (continued)

TA =+25°C Hﬂ‘E"JJ}E@ﬁ , %é/l\yﬁﬁi??@?'\j TA,MlN =-40°C & TJ,MAX =+110°C ; 1&&? 6GHz Eﬂ— TX iﬁﬁ]\iﬁE$ =491.52MSPS ,
=T 6GHz i 4 500MSPS |, foac = 11796.48MSPS ; kT 6GHz #i 4l A PLL 4520 | & 6GHz % AR N4k

R R X ORI |, B R B X O AR R A, FRRRHIR IR Y -1dBFS ; DSA ®i%
= 0dB ; HAT#/fFH A% = 16.22Gbps ; TX B4 ELZE A, BRAES A 3.

2 WA BME  MAE BKXME| B
fout = 9.6GHz , foprser = 100Hz -88 dBc/Hz
fout = 9.6GHz , foprser = 1kHz -102 dBc/Hz
fout = 9.6GHz , foprseT = 10kHz -110 dBc/Hz

PNrxapp P LR e 5 A0 i A 3R 3) fout = 9.6GHz , forrseT = 100kHz -123 dBc/Hz
fout = 9.6GHz , forrseT = TMHz -136 dBc/Hz
fout = 9.6GHz , forrseT = 10MHz -143 dBc/Hz
fout = 9.6GHz , foppser = 100MHz -146 dBc/Hz

(1) 7E TxP/M LLL50Q Z5r dfHMTE . BA 51 A TXP/M 19 1.8V Bt B RFFAL | Ak, TX BE LA HLE 2 i T

g

(2) 44T DSA ReHEFF
(3) W, I B
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7.6 519 ADC H S 4%

Ta = +25°C i Fy gAY | BANRFETEREA Tamin = -40°C & Tymax = +110°C ; KT 6GHz i RX % i %= 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 BS/ARE 23K = 24.33Gbps ; BrAE S A B

¥ PR BAME HAEUE  BKE| B
ADCres ADC 7% 14 L
FrFin RF iy A A2 ] 600 12000 MHz
fin = 830MHz , DSA=0dB 2.9 dBm
fin = 1760MHz , DSA=0dB 2.8 dBm
fin = 2610MHz , DSA=0dB -1.8 dBm
Prs_cw,min S5 L N R AR TR () | fiy = 3610MHz , DSA=0dB 0.4 dBm
fin = 4910MHz , DSA=0dB 0.1 dBm
fiy = 8150MHz , DSA=0dB 2.1 dBm
fin = 9610MHz , DSA=0dB 43 dBm
fin = 830MHz , DSA = 20dB 16.7 dBm
fin = 1760MHz , DSA = 20dB 17.0 dBm
fin = 2610MHz , DSA = 20dB 18 dBm
PFs_cwMAX ﬁﬁigﬁ;ﬂg%jﬁﬁ%ﬁ)\w%ﬁ -l = 3610MHz , DSA = 20dB 18.5 dBm
e fin = 4910MHz , DSA = 20dB 19.3 dBm
fin = 8150MHz , DSA = 20dB 21.3 dBm
fin = 9610MHz , DSA = 20dB 235 dBm
S11 LNV Ei7b 3 A5 FH DG R 6% -12.0 dB
ATTrange DSA £t 25.0 dB
DSA B K 0.5 dB
DSA S KKz o - Gatxen +0.1 B
AlTser ?ﬁg ;f;é %*Hﬁﬁg FaifEJ Fip=3610MHz £0.9 R
?ES{Q ;gﬁ?ﬁmm’%rg R JG Fin=4910MHz +1.8 FE
fin = 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 = 3dB®) -155.1 dBFS/Hz
fin = 8150MHz , DSA = 3dB®) -150 dBFS/Hz
NSD W 7 5 i fin = 9610MHz , DSA = 3dB®) -151 dBFS/Hz
(/ME5) fin = 830MHz , 3<=Atten<=22 -156.0 dBFS/Hz
fin = 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
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7.6 535 ADC HS4#%: (continued)

Ta = +25°C WS BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i RX %t i# %= 491.52MSPS
# T 6GHz A 500MSPS |, fapc = 2949.12MSPS ; 1T 6GHz fii ASFI Ay PLL I8P | frer = 491.52MHz ; & T
6GHz F NI AN A | fok = 11796.48MHz ; FrFRELJE ; DSA W& = 4dB ( fikT 6GHz i ) 5% 3dB ( & T 6GHz
) HRAT B8/ R AR R = 24.33Gbps ; FRAE S H B

2 TR BAME MEME BORE| B4
fiy = 830MHz 19.1 dB
fiy = 1760MHz 19.0 dB
fiy = 2610MHz 209 dB

NF i AR SO fiy = 3610MHz 2238 dB
fiy = 4910MHz 224 dB
fiy = 8150MHz 273 dB
fiy = 9610MHz 30 dB
fiy = 830MHz 200 dB
fiy = 1760MHZ 206 dB
fiy = 2610MHZ 219 dB

NF N fiy = 3610MHz® 235 dB
fiy = 4910MHZ) 223 dB
fiy = 8150MHZ) 279 dB
fiy = 9610MHZ 307 dB
fiy = 830MHz 347 dB
fiy = 1760MHz 352 dB
fiy = 2610MHz 36.0 dB

NF ax B A fiy = 3610MHz 373 dB
iy = 4910MHz 37.6 dB
fiy = 8150MHz 428 dB
fiy = 9610MHz 45 dB
fin = 840MHz , 3<=Atten<=12 -82.4 dBc
fiy = 1770MHz , 3<=Atten<=12 84.1 dBc
fiv = 2610MHz , 3<=Atten<=12 74 dBc

. e 00z B 2 fy = 3610Mz , 3<=Atlen<=12 77 dBc

82y TABFS fiv = 4920MHz , 3<=Atten<=12 759 dBc
= <= <=
- <=Atten<=

fiy = 830 MHz 88.2 dBFS

fiy = 1760 MHz 80.6 dBFS

_ fiy = 2610 MHz 88 dBFS

SFDR ?E;ﬁﬁ;%i%w A = -3dBFS fin = 3610 MHz 84 dBFS
fiy = 4910 MHz 789 dBFS
fiy = 8150 MHz 78 dBFS
fiy = 9610 MHz 71 dBFS
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7.6 535 ADC HS4#%: (continued)

Ta = +25°C WS BUME | BEANR VG Tamin = -40°C £ Ty max = +110°C ; KT 6GHz i RX %t i# %= 491.52MSPS
# T 6GHz A 500MSPS |, fapc = 2949.12MSPS ; 1T 6GHz fii ASFI Ay PLL I8P | frer = 491.52MHz ; & T
6GHz fi NI Sy A A =X | oLk = 11796.48MHz ; FrFRHIJE ; DSA ¥ & = 4dB ( Ik T 6GHz Itf ) B( 3dB ( /& T 6GHz
) HRAT B8/ R AR R = 24.33Gbps ; FRAE S H B

5% Wz BME MHE  BAE| B0
fin = 830 MHz 855 dBFS
fiy = 1760 MHzZ 905 dBFS
fin = 2610 MHz 88 dBFS

HD2 PR fin = 3610 MHz 87 dBFS
fin = 4910 MHz 84.2 dBFS
fin = 8150 MHz 70 dBFS
fiy = 9610 MHzZ 70 dBFS
fin = 830 MHz -80.2 dBFS
fiy = 1760 MHzZ 85.3 dBFS
fiy = 2610 MHzZ -86 dBFS

HD3 p s fin = 3610 MHz 78 dBFS
fix = 4910 MHz 754 dBFS
fin = 8150 MHz 70 dBFS
finy = 9610 MHz 70 dBFS
fin = 830 MHz 88.2 dBFS
fiy = 1760 MHzZ -80.6 dBFS
fiy = 2610 MHzZ -88 dBFS

HDn . n>3 /SAED=R-:§£|?L;§>HD2 I HD3 ) fin = 3610 MHz -84 dBFS
fin = 4910 MHz 81.7 dBFS
fin = 8150 MHz 78 dBFS
fin = 9610 MHzZ 71 dBFS
fin = 830 MHz 89.2 dBFS
fin = 1760 MHz 88.8 dBFS

- fiy = 2610 MHzZ 95 dBFS

SFDR An = -13dBFS fiy = 3610 MHzZ 90 dBFS
O<=Atten<=16 firy = 4910 MHz 89.8 dBFS

fin = 8150 MHz 83 dBFS

fin = 9610 MHz 80 dBFS

fin = 830MHz , & HL I AR 155 -79.0 dBFS

fin = 1760MHz , 5 H BB 85 -101.6 dBFS

— R e fin = 2610MHz , & B IR 155 -100 dBFS

HD2 An = -13dBFS fix = 3610MHz , 5 1 BB 8 -101 dBFS

0<=Atten<=16 firg = 4910MHz , 5 F Bt 55 991 dBFS
oy = B150MHz | 7 B e 107 dBFS
fin = 9610MHz , & HLER R (&5 -107 dBFS
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7.6 535 ADC HS4#%: (continued)

Ta = +25°C )

LRy

= =Y

ﬁ y %é/l\yﬁﬁi??{i?'\j TA,MlN =-40°C E TJ,MAX =+110°C y 'ﬂia: 6GHz Eﬂ— RX $ﬁﬁtﬂﬁ$= 491.52MSPS ,

# T 6GHz A 500MSPS |, fapc = 2949.12MSPS ; 1T 6GHz fii ASFI Ay PLL I8P | frer = 491.52MHz ; & T
6GHz F NI AN A | fok = 11796.48MHz ; FrFRELJE ; DSA W& = 4dB ( fikT 6GHz i ) 5% 3dB ( & T 6GHz
BF ) 5 HAT AR/ R 3R = 24.33Gbps ; BRIE A 1 .

S WA B/AME  BEE BXE| B
fin = 830 MHz 954 dBFS
fin = 1760 MHz 952 dBFS

— fin = 2610 MHz 98 dBFS

HD3 A = -13dBFS fin = 3610 MHz o7 dBFS
O<=Atten<=16() fin = 4910 MHz 04 dBFS

fin = 8150 MHz -100 dBFS

fin = 9610 MHz 102 dBFS

fin = 830 MHz -89.2 dBFS

fin = 1760 MHz 88.8 dBFS

SFDR ( A4 HD2 fl HD3 ) fin = 2610 MHz 99 dBFS

HDn , n>3 A = -13dBFS fin = 3610 MHz 90 dBFS
O<=Atten<=16(* fiy = 4910 MHz 290 dBFS

fin = 8150 MHz 83 dBFS

fin = 9610 MHz -80 dBFS

fin = 830MHzZ 766 dBc

— fi = 1760MHzZ 70.9 dBc

A 1RXIN Z 2RXIN fi = 2610MHzZ 735 dBc
3RXIN % 4RXIN firy = 3610MHz 76.9 dBc

fi = 4910MHzZ 65.3 dBc

fin = 8150MHz 64 dBc

fin = 830MHz 85.9 dBc

fin = 1760MHz -86.9 dBc

— fin = 2610MHz 91 dBc

TX-RX Fi 5 2TXOUT % 1RXIN fi = 3610MHzZ 83 dBc
4TXOUT 2 3RXIN fin = 4910MHz -81.9 dBc

fi = 8150MHzZ 68 dBc

fin = 9610MHz 68 dBc

(1) JEA DSA BB v, AR RS DRI A AR, AT DSA (AT FIVER o W A 507 K489 28 VS Bl 9 R 518

=

JE o

(2) HD2 ffy NLE #iF
(3) ¢ DSA =3dB % 0dB il /4 , DSA %Ff%1% 1dB , NSD #i/i 1dB

(4) DSA KT 3dB K, 454/ 1dB , NF 4/ 1dB

(5) DDC i (XTI )
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7.7 PLL/VCO/R 5 1S 44t

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 , 11— fuco-

2H MR BME  HREUMY  BOKME| Bf
VCO1 F/ iz 72| GHz
fyco1 ————
VCO1 i KA 7.68 GHz
VCO2 /M 8.8 GHz
fvcoz -
VCO2 & KA 9.1 GHz
VCO3 /M 97| GHz
fvcos -
VCO3 & KAz 10.24 GHz
VCO4 F/ Mg 11.6| GHz
fvcoa -
VCO4 F K% 12.08 GHz
DIVpac | DAC obes 4451 2
DIV 1. 2.
FBAD | JLF DAC RKEH ) ADC SKFEHR /4 3% 3. 4.6
¢ &% 8
DIV 1. 2.
RXAD | ADC S50 i 8% 3.4.6
¢ a8
600kHz -113 dBc/Hz
800kHz -116 dBc/Hz
FIFRAR LI ME TS Fp, = 11.79848GHz 1MHz -119 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
PHERHI{L 75 Fpy =8.84736GHz MHz ~120 dBo/Hz
Frer=491.52MHz 1.8MHz -127 dBc/Hz
5MHz -135 dBc/Hz
50MHz -142 dBc/Hz
PN
VCO 600kHz -113 dBc/Hz
800kHz - 116 dBc/Hz
PFA MG 7 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
VIFR MBS Fpy = 7.86432GHz 1MHz - 122 dBc/Hz
Frer=491.52MHz 1.8MHz -127 dBc/Hz
5MHz -136 dBc/Hz
50MHz -143 dBc/Hz
fo  =11.79848GHz. [1KHz. 100MHz] -43.4 dBc/Hz
Frms e PLL SERUARDL 22D fpL =8.8536GHz. [1KHz. 100MHz] -47.6 dBc/Hz
fp 1 =9.8304GHz. [1KHz. 100MHz] -46.2 dBc/Hz
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7.7 PLLIVCO/BT 4 85 R:H: (continued)

TA = +25°C I [{J L ARUE | BEANE TGN Tamin = -40°C & Ty max = +110°C ; SH I idi AR 491.52MHz ( BRIE 545 Ut
M1) , foac = fvco , four = foac/4 , 1N fuco-

AFE7951
ZHCSS77 - MAY 2023

2 RS BME  BEE B B
forp PFD ik 100 500/ MHz
PNpi_nat | V3—4k PLL “PIHERS fyco = 11796.48MHz -226.5 dBc/Hz
Frer PN ETES 0.1 12|  GHz
Vss LN 0.6 1.8 Vppdiff

155 LB 100 Q
REFCLK i \ B #71(2) #E%EEB
JEBR 05 PF

(1)  HH, ARIFESHR TR
(2) AXRMPIEHREIRE , WS TR S11 K
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7.8 B
TA = +25°C W (L AUE |, BEANR DA Tamin = -40°C & Tymax = +110°C ( FRAEFF UL )
E 24 MRS BAME  HAE BAE|  HA
CML HITHRIBHBHA [8:1]SRX+-
VsroIFr AT AR/ R AR BRI A N R Ly 100 1200 mVpp
Vsrcom AT AR AR NS 0.4 0.5 0.6 v
ZsRdiff AT BRI R 2 Y 22 A (1) 100 o
AR 19 29.5 Gbps
Fserbes AT R B R 2R LR R e R AR 9.5 16.25| Gbps
VY5 7 — i R R, 4.75 8.125 Gbps
NGRS 2@ AT HRME R AR IR = 1.8V 25 dB
T ISERRTIE S 0.42 ul
CML BT 83/ A FR 254 I [8:1]STX+/-
VsTDIFF ERAT AR R AR R R AR H PR I Zhy 500 1000 mVpp
VsTcom ERAT F A R A L A 0.4 0.45 0.55 v
ZsTdiff ERAT 3/ R AR H BELBT 100 0
TRF it TR T B ] 20-80% 8 ps
TEQS B 7 dB
TTJ i Sk Eh 0.21 ul
CMOS 1/0 : GPIO{B/C/D/E}x~ SPICLK. SPISDIO. SPISDO. SPISEN. RESETZ. BISTB0. BISTB1
Vi LR NI O v
Vi G A FoU R Ol v
I o TN LR -250 250 pA
I IR HL AN FRLT -250 250 pA
CL CMOS % N L2 2 oF
Vor T H ooiree v
VoL (IR TR EENE 0.2 v
Z5HN : SYSREF+- 3 A
Fsysrermax SYSREF i N4l e K AE 40 MHz
VsWINGSRMAX SYSREF #ii N5 g i KAE 1.8 Vppdiff(®)
VSWINGSRMIN SYSREF ¥ N2 E iR /M frer < 500MHz 0.3 Vppdiff®
VSWINGSRMIN SYSREF #ii N {21l i /IME frer > 500MHz 0.6 Vppdiff®
VcomsrRMAX SYSREF #ij N Hf s i KA 0.8 Y
VCOMSRMIN SYSREF #if N LA L A /M 0.6 \Y
Z7 LaPNI2 FEoy 100 (M o
CL N HLZ AN 5] e 2 GND 0.5 pF
LVDS %1 : 0SYNCIN+/- F1 1SYNCIN+/-
Vicom BN 1.2 \Y;
Vip ZEG RN L PR 450 Vppdiff®
Zy LD E=%> 100 o
LVDS #iH} : 0SYNCOUT+/- il 1ISYNCOUT+/-
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7.8 7B HHE (continued)

TA = +25°C B IR HLRUE |, BENMRIEVEEDN Tamin = -40°C % Tymax = +110°C ( RIEAH VA )

SH WA BAME  HRME BAE| B

Vocom A HH B L 1.2 \%

Vob ZE 57 H LR AR 500 Vppdiff®)

Zr Ph s 100 0

(1) SYSREF il fF 100Q . 150Q 1300Q [T 4%

(2)  BFEAEZE M STX F| SRX 1™ A %5 2

(3)  Vppdiff Bk ZHIE (1EH ) SHRAhZES B (F1E ) ZIEKZE.
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7.9 HEIRHSRME

Ta = +25°C I ILARUE | BEANRFETEEA Tamin = -40°C £ Tymax = +110°C ; TX i AT = 500MSPS , RX fiitHi#i 5% =
500MSPS , fpac = 9000MSPS 4 ; fapc = 3000MSPS ; bRk ; H%MEE N -1dBFS ; DSA %J% = 0dB ; #4733/
Hi il R = 20Gbps ; BRAES A B

2% WK% B/ME  1RME  BOKfH| B
3A 7 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 765 mA
| 3B 41 : VDD1P8FBCLK + Bzl 1: 4T4R-TDD , TX 75%. RX 25%
VOD1P8 |\DD1P8RXCLK + VDD1PSTXDAC+  |TX WUl © 72 fiekife , TX iz 395 mA
VDD1P8GPIO + VDDA1P8 125MSPS
RX XU @ 24 f5HHHL , RX %
3C 4l : VDD1P8PLL + VDD1P8PLLVCO |42501spS 69 mA
44 2: VDD1P2FB. VDD1P2RX. foac = 9000MSPS , foyr=fin=1.9,
| VDD1P2TXCLK. VDD1P2TXENC. 2.6GHz 1151 mA
VBD1P2 |\ pDD1P2FBCML. VDD1P2RXCML fiI | fapc = 3000MSPS
VDD1P2PLLCLKREF JESD : 8/10 4wt , 20Gbps
TX : 2-16-16-1 , RX : 2-16-16-1
lvooops | 1A 41 : DVDDOP9 + VDDTOP9 2001 mA
Piss TR FERL 5446 mw
3A 71 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 1338 mA
| 3B 41 : VDD1P8FBCLK + B 2 : 4T4R - FDD
VOD1PS | /DD1P8RXCLK + VDD1PSTXDAC+ | TX XSl - 96 fisdfifil , TX ikt 506 mA
VDD1P8GPIO + VDDA1P8 125MSPS
RX WA : RX 24x , RX j#% 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 mA
VBD1P2 |\ DD1P2FBCML. VDD1P2RXCML fiI | 1:88GHZ
VDD1P2PLLCLKREF JESD : 8/10 %if3 , 20Gbps
TX : 2-16-16-1 , RX : 2-16-16-1
lvooops | 1A 41 : DVDDOP9 + VDDTOP9 3311 mA
Pdiss Th&RFEHL 9041 mW
3A 71 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 1332 mA
| 3B 41 : VDD1P8FBCLK + 8 3 : 4T4R - FDD
VDD1P8  [\/DD1PSRXCLK + VDD1P8TXDAC+ TX $4 : 96 fdf , TX A 496 mA
VDD1P8GPIO + VDDA1P8 125MSPS
RX B4« RX 24x , RX &% 125MSPS
3C 41 : VDD1PBPLL + VDD1PBPLLVCO | _15GSPS . fry = 1.85GHz + 72 mA
44 2: VDD1P2FB. VDD1P2RX. 2.15GHz
| VDD1P2TXCLK. VDD1P2TXENC. fapc = 3GSPS |, frx = 1.75GHz + 2099 A
VODIPZ|\/DD1P2FBCML. VDD1P2RXCML fii | 1-88GHz
VDD1P2PLLCLKREF JESD : 8/10 %ifi% , 20Gbps
TX : 1-8-16-1 , RX : 1-8-16-1
lvooops | 1A 41 : DVDDOP9 + VDDTOPY 2950 mA
Paiss ThFRFEHL 8667 mwW
3A 71 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 1331 mA
| 3B 4 : VDD1P8FBCLK + B 4 : 4T4R - FDD
VOD1P8 | yDD1PERXCLK + VDD1PSTXDAC+ TX A7 24 fEAR(E , TX A 648 mA
VDD1P8GPIO + VDDA1P8 500MSPS
RX i : RX 6x , RX 7% 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
VBD1PZ  l\DD1P2FBCML. VDD1P2RXCML f | 1-88GHz
VDD1P2PLLCLKREF JESD : 8/10 %ifi% , 20Gbps
TX : 4-8-4-1 , RX : 4-8-4-1
lvooors | 1A 41 : DVDDOP9 + VDDTOP9 3269 mA
Paiss ThERFEHK 9230 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 %455 ; fapc = 3000MSPS ; FrfRHLE ; .5 IR0 -1dBFS ; DSA %EJk = 0dB ; & 17 a8/
i g% = 20Gbps ; FRIAET A

E =14 WA BME  HAEVE  BKfE|  EA
3A 41 : VDD1P8FB + VDD1P8RX +
VDD1P8TX 98 mA
| 3B 41 : VDD1P8FBCLK +
VDD1P8 | vDD1P8RXCLK + VDD1P8TXDAC+ 330 mA
VDD1P8GPIO + VDDA1P8
3C 41 : VDD1P8PLL + VDD1P8PLLVCO | it 5 - it kit 4 “REARAESE” H 16 mA
% 2: VDD1P2FB. VDD1P2RX. Al SLEEP 5/ iy ft
VDD1P2TXCLK. VDD1P2TXENC. 48 A
VDD1P2FBCML. VDD1P2RXCML #
lypp1p2 | VDD1P2PLLCLKREF
1A 4 : DVDDOP9 + VDDTOP9 305 mA
R B 1140 mw
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7.10 B FER

Ta = +25°C I [F L BUE | BEANREE VLA Tamin = -40°C £ Tymax = +110°C ; TX I A# 3K = 491.52MSPS | fpac =

8847.36MSPS ; fapc = 2949.12MSPS ; #rFRHLIE ; IR N -1dBFS ; DSA Ik =0dB ; H4T#/ i A d K =
24.33Gbps ; BRIEAH UL .

| BME RE Bk B

SERf : SYSREF+/-
tsisysrer) | EESLAY[E] , SYSREF+/- (% CLK+/- FFHE 50 ps
thsysrer) | PRFERTIE] , CLK+/- EFHZ G SYSREF+- B3 50 ps
EB - TR O
ts(seng) @A A, SENB £ SCLK EFHiY 15 ns
th(SENB) TRFF A, SCLK # ) —A~ EFHEZ 51 SENB() 5+ tscik ns
ts(spio) FNHfE , SDIO % SCLK LAt 15 ns
th(spio) {RFEIR] , SCLK LTy 2 J5 SDIO 4 5 ns
tscukw | B/ SCLK JEH : TFAEREN 25 ns
tscky R | #/N SCLK M« A7 A5 50 ns
tttn o SCLK T F&TE 2 J5 1y e/ NEUim St 43R 0 ns

- SCLK T &2 J& 1 i KBS th iR 15 ns
treSET /)y RESET Hkirh 92 1 ms

(1)  SDENWTZEAERJG—A SCLK i Ff 45— NI4T K i 34
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7.1 FFRAR

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 ; FrFrHLIE ; H& 1R -1dBFS ; DSA %% =0dB ; H47 #/ff A % =

24.33Gbps ; BRIEAH L.

BY \ WiRF A | BME RRE Bk R4
TX BREEE
AT B S P R SEIR L% 28 ns
LMFSHd=2-8-8-1 , 368.64MSPS % \i#
B, 24 (EHEI , AT R R = 152
16.22Gbps (JESD204C)
LMFSHd=8-16-4-1 , 491.52MSPS 24
HE | AT S/ 23R = 16.22Gbps 176
(JESD204C) Sy
tyesptx  |JESD #| TX #HyHiiEiR ﬁ%_jlfﬁ)*
LMFSHd=4-16-8-1 , 245.76MSPS 48 { #3
SE | 47 S8/ 23R = 16.22Gbps 124
(JESD204C)
LMFSHd=2-16-16-1 , 122.88MSPS 96 %
HE( | 47 S8/ B8R = 16.22Gbps 97
(JESD204C)
RX JBIBER
AT S B R RN AE IR 36 ns
LMFS=2-16-16-1 , 122.88MSPS , 24 {
SHHL | o790 R 2SR = 16.22Gbps 92
(JESD204C)
LMFS=4-16-8-1 , 245.76MSPS , 12 & BB
tiesprx | RX #IAE] JESD fih 4EiR Y, H AT A8/ B B HRE = 16.22Gbps 108 (1)
(JESD204C) ’
LMFS=4-8-4-1 , 491.52MSPS , 6 f#f
X, HRAT B8/ 5 2582 = 16.22Gbps 153
(JESD204C)
FB BMER
T S B R R AT IR 3.6 ns
) FB #i 0% JESD 4t i LMFS=1-2-8-1 , 368.64MSPS , 8 {51t 151 B2 b
I I BIAY EX
JESDFB J " LMFS=2-4-4-1 , 491.52MSPS , 6 {4 it 177 JEm

(1) B b SR i B2 TR R A I B

, 1 1GSPS = 1ns.
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7.12 B RUKRE
7.12.1 800 MHz F i TX SRk

Ta=+25°C B (ML ABME | (FFHFRFRER . BRI« TX BINERHER = 491.52MSPS |, fpac = 11796.48MSPS ( 24 {1
), 2R, B S XA, PLL PR | Hop free = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x

JaH , DSA & |, TX i ehdlsh g H

-+ fnrc=5898.24MSPS, straight mode
88 fppc=5898.24MSPS, interleave mode
0| ++ fpbac=8847.36MSPS, straight mode
—— fpac=8847.36MSPS, interleave mode
-1 | = fpac=11796.48MSPS, straight mode
— fpac=11796.48MSPS, interleave mode

Output Full Scale (dBm)

-2
600 750 900 1050 1200 1350 1500
Output Frequency (MHz)

t¥E PCB FIHLZE45FE |, Aoyt = -0.5dBFS , DSA =0, 0.8GHz

6.5

SK
55 =

. =
=§‘E&§;;~.
4.: e \\ -

4

Output Full Scale (dBm)

35 % f4,,=5898.24MSPS, straight mode

3| 80 f4a=5898.24MSPS, interleaved mode
“+—+ f42c=8847.36MSPS, straight mode
25| 90 fy,c=8847.36MSPS, interleaved mode
=& fy,.=11796.48MSPS, interleaved mode

2
-40 -15 10 35 . 60 85 105
Temperature (C)

5 PCB FIHLZE45FE |, Agyt = -0.5dBFS , DSA =0, 0.8GHz
ULAC

B 7-2. TX i AR 5l E IR R

VLT
B 7-1. TX i W R SR MR AR R
5
- 1TX
0 88 27X
-+ 3TX
5 — 4TX

-20

-25
-35
0 5 10 15 20 25 30 35 40

DSA (dB)

foac = 11796.48MSPS , A4 , Aoyt = -0.5dBFS , ILHL
0.8GHz

& 7-3. 0.85GHz %+ T TX HitiTh# 5 DSA B ERBERIMRR

Output Power (dBm)
o

0.05
0.04
0.03
0.02
0.01

-0.01
-0.02

e 17X
0.03 | & 21X
20.04 | ++ 3TX

— 4TX

Uncalibrated Differential Gain Error (dB)
T

-0.05

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

fDAC = 5898.24MSPS , i?&ﬁﬁ s ?‘F 0.8GHz FULHAC
ENMEIRE = POUT ( DSA & & - 1 ) - POUT ( DSA #
H)+1

| 7-4. 0.85GHz 41T TX KiRHEZE MY RES DSA B EMEYE
EESY
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7.12.1 800 MHz T ] TX #E4%4: (continued)

Ta = +25°C WS BRIMY | (FHFRFREEIR . BROASRAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, RS T , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA K, TX B ELs)E H

- 1TX

0.05
0.04] g 27X

“+—+ 3TX
0.03 ke

0.02 1
0.01
0 -

-0.01 (¥ T
-0.02

-0.03
-0.04
-0.05

Calibrated Differential Gain Error (dB)

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

foac = 5898.24MSPS , AR , £ 0.8GHz T ILAC
%ﬁﬁ“ﬁi;‘%% = POUT ( DSA )L}XLE -1 ) - POUT ( DSA -L}XL

0.35

0.3

0.25

0.2

0.15

0.1

0.05

-+ 3TX
= 4TX

Uncalibrated Integrated Gain Error (dB)

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

foac = 5898.24MSPS , itk , £ 0.8GHz FILHAL
T M251R % = Poyt ( DSA #H ) - Poyr (DSA #HE =0) +

DSA (dB)
foac = 5898.24MSPS , X s, , 7F 0.8GHz FILHL
HAy 1 251272 = Poyr ( DSA %8 ) - Pour (DSA ¥ =0) +
DSA % &

K 7-7. 0.85GHz &MF T TX KA 1Y 251832 5 DSA ¥ EAUEIE R
K=&

H)+1 DSA % &
] 7-5. 0.85GHz % /F T TX R 7142 RE 5 DSA WEAEER | & 7-6. 0.85GHz %&#FF TX KRR S AMIRES DSA REMEE
HIRFR EESA
0.1 005
g |z=m % oo
\g 0.08 | 4+— 3TX g 0.03
LE — N UEJ 0.02 ” *
£ 006 8 ,} n P
O] R 5 001
8 004 ] ! 5§ o Y
g \ £ 001
§ 0.02 b 2 002 l
5 . v £ 00/ a0 :
© [ a8 25
© S 004 L Tosc '
-0.02 -0.05
0 4 8 12 16 20 24 28 32 36 40 0 4 8 12 16 20 24 28 32 36 40

DSA (dB)
foac = 5898.24MSPS , X4t , 7£ 0.8GHz FIULHL
MR EE = Poyr (DSA %E - 1) - Poyr ( DSA #
H)+1

F 7-8. 0.85GHz & fF T TX REMEE MG M IRES DSA EMEE
BB
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7.12.1 800 MHz T ] TX #E4%4: (continued)

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

JAH , DSA K, TX B ELs)E H

0.03

0.02 +

0.01

oA

- |

Calibrated Differential Gain Error (dB)

-0.01
-0.02
-0.03
= -40°C . ] :
-0.04| &8 25°C t
+—+ 105°C
-0.05
0 4 8 12 16 20 24 28 32 36 40

DSA (dB)
foac = 5898.24MSPS , AR , £ 0.8GHz T ILAC
%ﬁj\ﬁ)ﬁi%ﬁ = POUT ( DSA 'L}XLE -1 ) - POUT ( DSA -L}XL

0.5
0.45
0.4|-++ 105°C
0.35
0.3
0.25
0.2
0.15 e r
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)

foac = 5898.24MSPS , itk , £ 0.8GHz FILHAL
T M251R % = Poyt ( DSA #H ) - Poyr (DSA #HE =0) +

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

foac = 5898.24MSPS , ZZH B , 7 0.8GHz FILAL
AR 2 = POUT ( DSA % # ) - POUT ( DSA #%HE =0 ) +
DSA & &

B 7-11. 0.85GHz %1 T TX AR ES DSA S BMEE
HIEIXRR

)+ DSA % #
A 7-9. 0.85GHz KA+ T TX R4 28iR2 5 DSA WEMEER | & 7-10. 0.85GHz %#/F T TX RER S M 2RE S DSA REME
HIRR BERIHIR AR
S 0.02
L%/ % 0.01 R W
2 £ 0 A
L%
2 t 5 \
3 £ 001 [ew 17X
£ 5 8 21X
; 1 ==
-0.04 -0.02

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

foac = 5898.24MSPS , i\ |, 7E 0.8GHz NILAL
ZMNRE = PhaseOUT ( DSA #tHE -1 ) - PhaseOUT
(DSA && )

B 7-12. 0.85GHz &k T TX REMEESMALIRZE S DSA & EFE
BRIBRR
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7.12.1 800 MHz T ] TX #E4%4: (continued)

Ta = +25°C B RS TUE | HFRRREIR. BRIAZRAF - TX S ABHR# R = 491.52MSPS | fpac = 11796.48MSPS ( 24 51
B) , e, BN XA, PLL I g aEX , Horh frer = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x
JEH , DSA &, TX iHef$lsh s H

0.25

0.2
0.15
0.1
0.05

-0.05

VU
U
-0.15
02 - 1TX +—+ 3TX
28 2TX — 47X
-0.25

Calibrated Differential Phase Error (deg
o
o
~ %
B=
E—— — 3|
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7.12.1 800 MHz T ] TX #E4%4: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIE - TX A BUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SCERBEN, SRR AR, PLL BPBRBESC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.1 800 MHz T ] TX #E4%4: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROASRIE - TX A BUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SCERBEN, SRR AR, PLL BPBRBESC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.1 800 MHz T ] TX #E4%4: (continued)

Ta = +25°C WS BRIMY | (FHFRFREEIR . BROASRAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, RS T , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.1 800 MHz T ] TX #E4%4: (continued)

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

f5) , CHEL,
JAH , DSA K, TX B ELs)E H
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7.12.1 800 MHz T ] TX #E4%4: (continued)
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7.12.2 1.8 GHz T Ky TX SRRk
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7.12.2 1.8 GHz T HJ TX $E4$4: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
fi) |, SRR, SRR AR, PLL BPRRBEC L frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.2 1.8 GHz T HJ TX $E4$4: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.2 1.8 GHz T HJ TX $E4$4: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.2 1.8 GHz T HJ TX $E4$4: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.2 1.8 GHz T HJ TX $E4$4: (continued)

Ta = +25°C WS RIMY | (FHFRFREEIR . BROASRAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, BRI , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.2 1.8 GHz T TX $&4%H: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, SRR, SRR DA, PLL BPBRBESC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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www.ti.com.cn

7.12.3 2.6 GHz T Ky TX SRRk

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX B E R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54

), seHiat
JAH , DSA K, TX B ELa)E H

-SRI, PLL A A | Hrh frer = 491.52MHz |, Agut = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.3 2.6 GHz T HJ TX $E4$4: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.3 2.6 GHz T HJ TX $E4$4: (continued)

Ta = +25°C B RS AUE | HFRRREIR. BRIAZAE - TX S ABHR# R = 491.52MSPS | fpac = 11796.48MSPS ( 24 51
H) , e, BN XA, PLL I g, b frer = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA KHE , TX B EL5)H H
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7.12.3 2.6 GHz T HJ TX $E4$4: (continued)

Ta = +25°C B BBUE | FFHFRFR IR BRIA R © TX HANEIEHE 3 = 491.52MSPS |, fpac = 11796.48MSPS ( 24 fixidi
i) , A, B RENFXIEHE | PLL B8Pt , Kb frep = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA KHE , TX B EL5)H H
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7.12.3 2.6 GHz T HJ TX $E4$4: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.3 2.6 GHz T HJ TX $E4$4: (continued)
Ta = +25°C W HMAUE | (HFIFRAR AR . BRINSRAE © TX MK % = 491.52MSPS |, fpac = 11796.48MSPS ( 24 i i

i),
ISV

AR
DSA & , TX i3 H

-SRI, PLL A e Hrh frer = 491.52MHz |, Agut = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.3 2.6 GHz T HJ TX $E4$4: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.3 2.6 GHz T TX $&4%: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, SRR, SRR DA, PLL BPBRBESC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA e, TX I B 55 H
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7.12.4 3.5 GHz T Ky TX SRRk

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX B E R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEX, BRI, PLL B8, B frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.4 3.5 GHz T TX $E4$4: (continued)

Ta = +25°C B RS AUE | HFRRREIR. BRIAZAE - TX S ABHR# R = 491.52MSPS | fpac = 11796.48MSPS ( 24 51
H) , e, BN XA, PLL I g, b frer = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA KHE , TX B EL5)H H
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7.12.4 3.5 GHz T TX $E4$4: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.4 3.5 GHz T TX $E4$4: (continued)

Ta = +25°C B RS AUE | HFRRREIR. BRIAZAE - TX S ABHR# R = 491.52MSPS | fpac = 11796.48MSPS ( 24 51
H) , e, BN XA, PLL I g, b frer = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA KHE , TX B EL5)H H
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7.12.4 3.5 GHz T TX $E4$4: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, SRR, SRR DA, PLL BPBRBESC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA e, TX I B 55 H
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7.12.4 3.5 GHz T TX $E4$4: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, SRR, SRR DA, PLL BPBRBESC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
JAH , DSA KHE , TX B EL5)H H

0
10 Tone=-10.9dBm
HD2=-76dBm
-20 HD3=-83dBm
IL2=-54dBm
E -30 fs/2=-44dBm
g 40
§ -50
'?;L -60
< 70
-80 ! !
-90
-100
0 2000 4000 6000 8000 10000 12000
Frequency (MHz)
7 3.5GHz %4 FILHL , foac = 11.79648GSPS |, &4k,
B 7-148. 3.5GHz (0 - fpac) 2R TFHT TX H4% ( - 12dBFS) % i3
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7.12.5 4.9 GHz T K TX SRRk

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

JAH , DSA K, TX B ELa)E H
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Calibrated Differential Gain Error (dB)
o
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7.12.5 4.9 GHz T HJ TX $1E4$44: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.12.5 4.9 GHz T HJ TX $1E4$44: (continued)

Ta = +25°C B RS AUE | HFRRREIR. BRIAZAE - TX S ABHR# R = 491.52MSPS | fpac = 11796.48MSPS ( 24 51
H) , e, BN XA, PLL I g, b frer = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA KHE , TX B EL5)H H
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7.12.5 4.9 GHz T HJ TX $1E4$44: (continued)

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

JAH , DSA KHE , TX B EL5)H H
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7.

12.5 4.9 GHz T TX #tE45H: (continued)

Ta = +25°C B RS AUE | HFRRREIR. BRIAZAE - TX S ABHR# R = 491.52MSPS | fpac = 11796.48MSPS ( 24 51
H) , e, BN XA, PLL I g, b frer = 491.52MHz , Agyr = - 1dBFS , DSA = 0dB , Sin(x)/x
JEH , DSA &, TX iHef$lsh s H
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7.12.5 4.9 GHz T HJ TX $1E4$44: (continued)

Ta = +25°C WS RIMY | (FHFRFREEIR . BROASRAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), ZEEA, BRI , PLL B8, Kb frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH , DSA KHE , TX B EL5)H H
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7.12.5 4.9 GHz T TX $E4%H: (continued)

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

f6) , R,
JAH , DSA KHE , TX B EL5)H H

Sose
Eg#i‘

N

LW X e, PLL AR, Horb frer = 491.52MHz , Agyut = - 1dBFS , DSA = 0dB , Sin(x)/x
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7.12.6 8.1 GHz T Ky TX SRRk

Ta = +25°C WS RIMY | (FHARFREEIR . BROASAE - TX B E R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), RAEEX, F-REHRXEHEH , PLL B4, Kb frer = 491.52MHz , Agyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX I8l a R A, 8.1GHz ULAC
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7.12.6 8.1 GHz T HJ TX #E4$+44: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, REBEL, B RN XA, PLL RABEC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX i85 R A, 8.1GHz ULAC
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7.12.6 8.1 GHz T HJ TX #E4$+44: (continued)

Ta = +25°C WS RIMY | (FHFRFREEIR . BROASRAE - TX R AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 24 54
), RAEEX, F-REHRXEHEH , PLL B8, K frer = 491.52MHz , Agyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX i85 R A, 8.1GHz ULAC
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7.12.6 8.1 GHz T TX H&4%E: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, REBEL, B RN XA, PLL RABEC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX i85 R A, 8.1GHz ULAC
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7.12.6 8.1 GHz T TX H&4%E: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, REBEL, B RN XA, PLL RABEC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX i85 R A, 8.1GHz ULAC
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7.12.6 8.1 GHz T HJ TX #E4$+44: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, REBEL, B RN XA, PLL RABEC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX i85 R A, 8.1GHz ULAC
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7.12.6 8.1 GHz T HJ TX #E4$+44: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, REBEL, B RN XA, PLL RABEC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x

JAH, DSA #HE , TX i85 R A, 8.1GHz ULAC

-120
- - 1TX,-12dBFS — 1TX, -1dBFS
. -125| = = 2TX,-12dBFS — 2TX, -1dBFS
N 3TX, -12dBFS — 3TX, -1dBFS
g 130| - - 4TX, -12dBFS — 4TX, -1dBFS /A
= /
= -135 ~
2
%5 140
N
I
= -145 1
n - E]
® s
& 150 ey
(2}
Z 185
-160
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DSA Setting (dB)

-120
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. -125|- - -12dBFS, 25°C
ES -12dBFS, 110°C
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w
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S 435 | — -1dBFS, 110°C 7
: //'
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= 145
n P
w ceabz”
D'150,:::::::.-- F
(2]
Z 155
-160
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DSA Setting (dB)
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-33 -33
— 17X — 1TX
-36 | — 27X -36 | — 2TX
3TX 3TX
-39 — 41X // -39 | — aTx /
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x / ¥ /
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AFE7951
ZHCSS77 - MAY 2023

7.12.6 8.1 GHz T TX H&4%E: (continued)

Ta=+25°C I HISAUE , AEAIARPRAEIR. BROARIE - TX A ABUHE R = 491.52MSPS , fpac = 11796.48MSPS ( 24 {4
f6) |, REBEL, B RN XA, PLL RABEC, o frer = 491.52MHz , Aoyt = - 1dBFS , DSA = 0dB , Sin(x)/x
JAH, DSA #HE , TX i85 R A, 8.1GHz ULAC

|[KEYSIGHT [input RF Input Z: 50 O Atten: 0 dB Trig: Free Run  [Center Freq: 8.100000000 GHz
RL Coupling: AC Preamp: Off Gate: Off AvglHold: 111
GO ign: 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
9 |
oid |
575 dBe 1 577 dBe
-56-8-dBe- 57-86Be 4 1 -56-7-¢lfje- -58-2-dBe

Cemis;m;m o0 'V"'M """ I I B I 'Hi! B A 4

#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 [ Upper
ACP Ref Carrier | ACP Ref Carrier
Offs Freq | Integ BW dBc | dBm dBm | Car#| dBc | dBm dBm | Car # | Filter

A 100.0 MHZ! 98.00 MHz | -57.49 | -74.00 -16.51 1] -57.70 ‘7—74.22A -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

| 2 ( 'V%
a9 ~l(?]ee o |1t B HH XX

& 7-225. 8.11GHz %4 F TX 100MHz NR % H 35

22 56 1R - Keysi)

Fic Edt Conol Souce Input Meostup Tace Markes Window Utiies Help
11 || \F Range To pesk power efauty ~ o EE-u R [Pl A s
- x [CSmmary

rum: AllLayers < x| F:Frame Summary

= Power per RE Num. of

Name (ko) (e Modulation g™ & RNTI WP ID

Measurement running

| wrrer | aurocat ox

& 7-226. 8.11GHz %4 F TX 100MHz NR EVM
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INSTRUMENTS

www.ti.com.cn

AFET7951
ZHCSS77 - MAY 2023

7.12.6 8.1 GHz T i TX $2E ¥4 (continued)

Ta = +25°C I (WML AME | (EHFFOEIR. BOASAE - TX BB = 491.52MSPS | fpac = 11796.48MSPS ( 24 i
), BAEEE, B REHRX M H | 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 0 Atten: 0 dB Trig: Free Run  [Center Freq: 8.100000000 GHz
R G Coupling: AC Preamp: Off : Off AvglHold: 1/1
‘Align: Auto Freq Ref: 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

233 dB; 3.0 B

-50.7 dBc

-523dBc

Center 8.1000 GHz
#Res BW 20 kHz

#Video BW 1.0000 MHz*

‘Span 998 MHz|
Sweep 7.26 s (10001 pts)

2 Metrics. v

Total PSD

Total Car Pwr -16.958 dBm/392.0 MHz

Lower Upper
ACP Ref Carrier ACP Ref Carrier
Offs Freq Integ BW dBc | dBm | | dBm |Car#| dBc | dBm dBm | Car# | Filter
100.0 MHz 98.00 MHz | -50.68 | -73.37 -22.70 2| -52.34| -75.03 -22.70 2|-3dB
200.0 MHz|  98.00 MHz | -50.76  -73.45 -22.70 2| -51.90| -74.60 -22.70 2 -3dB
2

300.0MHz| 98.00 MHz| -50.20 | -72.89| | -22.70 2| 5234|7508 | -22.70 -3dB

olwl>[

Measure Trace Trace 1
Trace Type Trace Average (Active)

9/[c/[m][?]

Sep 02, 2021
11:58:34 AM

e/

L

B 7-227. 8.11GHz %4 F TX 4x100MHz NR % {45

input RE inputz 500 [#Aften: 8dB PNO: Fast Avg Type: Log-Power |1 > 3 456

Coupling: DC roamp: Off Gate: Off Trig: Free Run

Align: Auto FreqRef. Int(S) W Path: Standard |IF Gain: Low W W w
NFE: Adapiive Sig Track: Off NNNNNN

Ref Level -10.00 dBm

-40.

-100

Center 6.000 GHz
#Res BW 5.1 kHz

Video BW 5.1 kHz

Span 12.00 GHz
Sweep ~9.57 s (100001 pts)

w0 cm 7

[, 4\ DC Coupled

EU RPN

B 7-228. 8.11GHz %/ TX 4x100MHz NR % Hi 5
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13 TEXAS
AFE7951 INSTRUMENTS
ZHCSS77 - MAY 2023 www.ti.com.cn

7.12.7 9.6 GHz T K TX SRRk

Ta = +25°C WS RIY | (EHARFR IR . BROASAE - TXHIAEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 8 {5
1) , BEHNX , B—SEWEXEH Y , PLL B8, Hd fregp = 1474.56MHz , Aoyt = - 1dBFS , DSA=0dB ,
Sin(x)/x /&l , DSA Kk, TX BHepEl5 A |, 9.6GHz ILAD

4 0
TN — 17X
-5 T 1 — 21X
3TX
. 6 \ . 2 — 4TX
E -7 E 3~
g | v\/\//_ﬁﬁ VAN g ,
T A\ N N —
= > —
=3 2
s n a8 7 \\\ ~
o= :
13 3TX 9 ~
— 4TX
14 -10
8800 9000 9200 9400 9600 9800 10000 10200 10400 40 20 0 20 40 60 80 100 120
Output Frequency (MHz) Temperature (°C)
35 PCB Al HLZE 45 4E fufE PCB M HLZiHiFE.
E 7-229. 9.61GHz %4 T TX i Th R 5HEA X R & 7-230. 9.61GHz KAET TX i ThE SR MK R
0 m
. — 17X z o2
h — 2TX £ — 1TX
10 \ 3TX 2 015 — 27X
‘\ — 47X 2 31X
g -15 ‘\ S o1 — 4TX
g -20 ‘\ "é 0.05 ﬁ%vd\;
z 25 N g A\ 4+~ S A
< 30 \ S M v
g— - T
£ \ é -0.05
40 \ % 0.1
-45 \ £ 015
s
-50 5 02
0 5 10 15 20 25 30 35 40 5 0 2 4 6 8 10 12 14 16 18 20 22 24 26
DSA Setting (dB) DSA Setting (dB)
f3% PCB FHAIHE . & 7-232. TX DSA R HERRIEM - IE 44
B 7-231. 9.61GHz #4F T TX #iiTh® 5 DSA B BRKXR
) g
T 02 < 02
= — 17X Z
§ 015 — 2X 3 015
£ 3TX %
g o — 41 g o
.‘_é 0.05 % 0.05 R
§ o "V,’W\ 4 \%\/\\%\—V/ % o /\/\\44\/ v/—/ NN A
g -005 § -0.05
3 0.1 g 0.1
g . -0.
z % — -40°C
2 -0.15 % -0.15 — 25°C
o 5 110°C
2 02 s 02
S 0 2 4 6 8 10 12 14 16 18 20 22 24 26 5 0 2 4 6 8 10 12 14 16 18 20 22 24 26
DSA Setting (dB) DSA Setting (dB)
& 7-233. TX DSA BB s JE Lt & 7-234. TX DSA REHEIRIBM 2 T4 1%
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AFE7951

ZHCSS77 - MAY 2023

7.12.7 9.6 GHz T HJ TX $E4$4: (continued)

Ta=+25°C I HISAUE , AEAIARFRAEIR. BOASRME - TX I ASUEE 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 /&5l , DSA Kk, TX BHepl5) A |, 9.6GHz ILAD

0.2

0.15

0.1

0.05

-0.05

-0.1

-0.15

-0.2

Calibrated Amplitude Differential Nonlinearity (dB)
o

- Adrn S

— -40°C
— 25°C
110°C

0 2 4 6 8 10 12 14 16 18 20 22 24 26
DSA Setting (dB)

K 7-235. TX DSA RHEdRIB M- E L1

Uncalibrated Amplitude Integrated Nonlinearity (dB

08
06
04
02 =
/
0
-0.2
-0.4
— 17X
06 — 21X
-0.8 3TX
— 41X
K

0 2 4 6 8 10 12 14 16 18 20 22 24 26
DSA Setting (dB)

B 7-236. TX DSA REHEIRIER -de kit

1
0.8
0.6
0.4
0.2

0

02

04

06

038

-1

Calibrated Amplitude Integrated Nonlinearity (dB)

— 17X
— 2TX

3TX
— 4TX

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

DSA Setting (dB)

B 7-237. TX DSA BHEIRIER 4-JELk i

Uncalibrated Amplitude Integrated Nonlinearity (dB

-0.2
04

06 — -40°C
0.8 — 25°C

1
0.8
0.6
0.4

02
0=

110°C

-1

0 2 4 6 8 10 12 14 16 18 20 22 24 26
DSA Setting (dB)

B 7-238. TX DSA RAGHESRIEMR 5-dR &

1
0.8
0.6
0.4
0.2

0

02

0.4

06

038

-

Calibrated Amplitude Integrated Nonlinearity (dB)

— -40°C
— 25°C
110°C

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

DSA Setting (dB)

FE 7-239. TX DSA RHEIRIEA- LM

Uncalibrated Phase Differential Nonlinearity (deg)

0.2 | Y
-0.4

-06 — 21X
0.8 37X

1
0.8
0.6
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0 A
N R AN |

— 17X

— 4TX
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DSA Setting (dB)
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13 TEXAS
AFE7951 INSTRUMENTS
ZHCSS77 - MAY 2023 www.ti.com.cn

7.12.7 9.6 GHz T HJ TX $E4$4: (continued)

Ta = +25°C WS RIY | (EHARFR IR . BROASAE - TX I AEHEE R = 491.52MSPS |, fpac = 11796.48MSPS ( 8 {5
) , BEHNX , B—SEWEXEH Y , PLL B8, Hd frer = 1474.56MHz , Aoyt = - 1dBFS , DSA=0dB ,
Sin(x)/x /&5l , DSA Kk, TX BHepl5) A |, 9.6GHz ILAD

I >
(0] o 1
= s
z 08 £ 08
© ©
.g 0.6 E 06
é 0.4 é 0.4
s 02 g 02
5 oSN /\ﬁ Y ;q/l =a g -
5] \ = — e T N
g YV Y ™ £ L\ b
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(0]
& -04 S 04
T — 17X o
B -0.6 — 2TX g 06 — -40°C
T 08 37X £ o8 — 25°C
S — 4TX 2 110°C
g 1 g

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

DSA Setting (dB) DSA Setting (dB)
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5 ? 2
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z 08 Z 15 — 21X
3 o6 3 3TX
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§ 04 5
z 4
s 02 g 05
< ©
g 0 b= < AN TS 4\‘\%\7@‘#{# S) 0
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% -0.2 % 05 \\
g 04 £ =\
> 06 20°C B T
2 —_— - 5 I T
T 08 — 25°C 5 -15 R
8 110°C 3
S -1 5 -2

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

DSA Setting (dB) DSA Setting (dB)
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s < — -40°C
z 08 % 15 — 25°C
8 06 3 110°C
§ 0.4 5 !
s 02 2 05
= / g
é 0 =N ~=f TN TV g Ok
5 02 3 05| N
2 04 8 \\\\
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AFE7951
ZHCSS77 - MAY 2023

7.12.7 9.6 GHz T HJ TX $E4$4: (continued)

Ta=+25°C I HISAUE , AEAIARFRAEIR. BOASRME - TX I ASUEE 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 /&5l , DSA Kk, TX BHepl5) A |, 9.6GHz ILAD

DSA Setting (dB)

3 2
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Z 15 — 25°C
5 110°C
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£ 1
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< 05
(72}
e
£
B
% -15
8
S -2
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a e’ S
s 110 2 \/
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Tone Amplitude (dBFS) DSA Setting (dB)
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B 7-249. 9.61GHz 44+ F TX IMD3 58 4R IBIAI K% & B 7-250. 9.61 GHz %+ TX IMD3 5 DSA ¥ B KR
-50 50 T
Froafiasyans T RN R S P [
-55 s 55 o
60 LY -60 y
< -65 E— 5 65— — .
= 70 — = 70
a ' - a
2 75 \V/\ / 2 75
-80| — _13dBFS, 1TX - - -7dBFS, 1TX -80
—— -13dBFS, 2TX - - -7dBFS, 2TX —— -13dBFS, -40°C - - -7dBFS, -40°C
-85 -13dBFS, 3TX - - -7dBFS, 3TX -85 —— -13dBFS, -25°C - - -7dBFS, 25°C
—— -13dBFS, 4TX - - -7dBFS, 4TX -13dBFS, 110°C - - -7dBFS, 100°C
-90 -90
0 5 10 15 20 25 30 35 40 0 5 10 15 20 25 30 35 40

DSA Setting (dB)
50MHz 4517 [
B 7-252. 9.61 GHz %14 F TX IMD3 5 DSA #& & RIKI<&

Copyright © 2023 Texas Instruments Incorporated

Submit Document Feedback 81

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

AFE7951
ZHCSS77 - MAY 2023

13 TEXAS
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7.12.7 9.6 GHz T HJ TX $E4$4: (continued)

Ta=+25°C I HISAUE , AEAIARFRAEIR. BOASRME - TX I ASUEE 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 /&5l , DSA Kk, TX BHepl5) A |, 9.6GHz ILAD
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7.12.7 9.6 GHz T TX $&4%: (continued)

Ta =+25°C WS TRUME | (i FARBREIR . BROASKHE © TX M NEi i 3R = 491.52MSPS , fpac = 11796.48MSPS ( 8 {5
), REE, B mEIR XL , PLL Mg, Hoh frer = 1474.56MHz , Aoyt = - 1dBFS , DSA = 0dB ,
Sin(x)/x /&5l , DSA Kk, TX BHepl5) A |, 9.6GHz ILAD

r/

_

-120
— 17X
— 2TX
-125 3TX
— 4TX
= -130
FS
w
w
g 135
[m]
"
Z 140
-145
-150

0 5 10

15 20 25
DSA Setting (dB)

30

& 7-259. 9.61 GHz % T TX NSD 5 DSA & B A% A

-120
— -40°C
— 25°C
-125 110°C
¥ -130
FS
,///” ¢
w
g 135
[a]
(2]
Z 140
-145
-150
35 40 0 5 10

&l 7-260. 9.61 GHz %f: 7 TX NSD 5 DSA & EHIX &

15 20 25 30 35 40
DSA Setting (dB)

7-261. 9.61GHz %/ TX W& SFDR 5HZRWIBAKISER

-60 0
— 17X
65 | — 21X -10
3TX R
70| — 41X 20
9 ~, — =30
& 3
Tz 75 D 40
x o
2 -80 g 0
© g5 / S -60
s / £
& -70 !
90 |— [
[ -80
“-~;,45: ™~
-95 90
I —
-100 -100
60 -55 -50 -45 -40 -35 -30 25 -20 -15 -10 -5 0 2000
Tone Amplitude (dBFS)
50MHz #7i% [A] b fuH5 PCB 404

4000

B 7-262. 9.61GHz 1 -1dBFS ( T3 ) 24T TX BFiL

6000 8000
Frequency (MHz)

10000 12000

FE 7-263. 9.61GHz f1 -1dBFS ( 400MHz #58 ) &4 F TX HEHE

0 0
-10 -10
-20 20
-30
€ 40 £ -30
% 50 g -40
S -60 € 50
2 2
2 70 3 60
£ 80 £
< < 70
-90
-100 -80
-110 -90
-120 -100
9400 9450 9500 9550 9600 9650 9700 9750 9800 0 2000
Frequency (MHz)
4% PCB Ml L4 45 FE . fufE PCB MIHIZi 4 FE.

4000

& 7-264. 9.61GHz 1 -6dBFS ( 4 ) K4 TX Bt

6000 8000
Frequency (MHz)

10000 12000

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: AFE7951

Submit Document Feedback 83

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

AFE7951
ZHCSS77 - MAY 2023

13 TEXAS
INSTRUMENTS

www.ti.com.cn

7.12.7 9.6 GHz T TX $&4%: (continued)

Ta=+25°C I HISAUE , AEAIARFRAEIR. BOASRME - TX I ASUEE 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 /&5l , DSA Kk, TX BHepl5) A |, 9.6GHz ILAD
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7.12.7 9.6 GHz T HJ TX $E4$4: (continued)

Ta=+25°C I HISAUE , AEAIARFRAEIR. BOASRME - TX I ASUEE 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 /&5l , DSA Kk, TX BHepl5) A |, 9.6GHz ILAD
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7.12.7 9.6 GHz T HJ TX $E4$4: (continued)

Ta = +25°C I (LA | 1 FHARF)
) , BE#E, F—
Sin(x)/x Ja Fl , DSA K,

KR BRIASRAT © TX S AN B =
RENRE X

491.52MSPS | fpac = 11796.48MSPS ( 8 &4
PLL mfehiist | Hd frer = 1474.56MHz , Aoyt = - 1dBFS , DSA = 0dB ,
TX b Elsh g A, 9.6GHz ILHg
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13 TEXAS

INSTRUMENTS AFE7951
www.ti.com.cn ZHCSS77 - MAY 2023
7.12.8 800 MHz T RX S AIReE:

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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7.12.8 800 MHz T ] RX #&4F% (continued)

Ta=+25°C H ADC XA¥2 = 2949.12GHz IS RME . BRI © it KA 2E = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.
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7.12.8 800 MHz T ] RX #&4F% (continued)
Ta=+25°C H ADC XA¥2 = 2949.12GHz IS RME . BRI © it KA 2E = 491.52MSPS ( #liHK+9 6 ) , PLL B4

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

Temperature ('C)
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7.12.8 800 MHz T ] RX #&4F% (continued)

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

B, Hord frer = 491.52MHz , Ay = - 3dBFS |, DSA % &= 4dB.

-85
+ -40°C /
o0 | &8 25°C
%o _— 110°C
-95 /(
-100 f 7
-105 /‘\—«’N
-110 /

-115

IMD3 (dBFS)

-120
-30 -27 -24 -21 -18 -15 -12 -9 -6
Input Amplitude (dBFS)
{1 0.8GHz ULHCHT | S [a]f% = 20MHz , DSA = 12dB

& 7-296. 0.8GHz &4+ T RX IMD3 5#y\ B-EAE B 35 2

-85
#— -40°C
90| == 25 53
— 110°C /
-95 /
e 100 s
g /
8 -105 -
E /
A

-110 \/ .
-115% E,‘; :‘ %l@ﬁﬁ E

-120

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

fd1FH 0.8GHz VLA , 5= [H]f% = 20MHz , DSA = 12dB
& 7-297. 0.8GHz %/ T Rx IMD5 53y \ B LA BF FI I 2

-55

-+ 1RX — 3RX |
60| 88 2RX — 4RX ‘E/E/E’E’E’m
-65

—~ -70

[$)

28

~ 7® ¢
(=]

I

Y
AV

-95

3 6 9 12 15 18
DSA (dB)

¢/ 0.8GHz LK |, 75 HD2 &% 5l & , DDC 5=t
( WFFRAE , AL T )
& 7-298. 0.8GHz 4+ F RX HD2 5 DSA &k EMEHEE KA R

-60
e —

-63| 88 25°C —

o — 110C _//,‘
L

-69

-72

& N

-78

HD2 (dBc)

-81

-84

-87

3 6 9 12 15 18
DSA (dB)

f#F 0.8GHz ILECH , 7F HD2 123 j5ill & , DDC 5% Bk =\
( MFFFRAE , AL TR )
E] 7-299. 0.8GHz %4+ RX HD2 5 DSA & B MM AR

-61
#— 40 °C, DSA=4dB — 25 °C, DSA=12dB
66| B8 -40°C, DSA=12dB — 110 G, DSA=4dB
—— 25°C,DSA=4dB —— 110 °C, DSA=12dB
-71 ‘
Z
5 76
5 o N\
I %
Vi
o1 | L Y5
-96

&

30 27 -24 29 18 -156 12 -9 -6 0

Input Amplitude (dBFS)
f#iF 0.8GHz ILACH , 7F HD2 &% /5l , DDC 35 #%
( RFTERAE A THEER )
K& 7-300. 0.8GHz &4 F RX HD2 54\ BB ERIEERIA R

-69
-+ 1RX — 3RX
88 2RX — 4RX

74

79

HD3 (dBc)

84 \\\* e~
Vgl 2o Ve
i N

-94

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

{§if] 0.8GHz ULFiCis} , DDC s ( %fFRAE , X T
X))
E] 7-301. 0.8GHz %4+~ RX HD3 &5 DSA & EMiEE A AR
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7.12.8 800 MHz T ] RX #&4F% (continued)
Ta=+25°C H ADC XA¥2 = 2949.12GHz IS RME . BRI © it KA 2E = 491.52MSPS ( #liHK+9 6 ) , PLL B4

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

-69

-72

-75

-78

HD3 (dBc)

-81

-84

-87

H)

- -4Q°C
== 25'9
— 110C
'/‘-":—“
\E‘i)\ = Vs
3 6 9 15 18
DSA (dB)

fi1H] 0.8GHz ULACHS , DDC S5 # sl (0 T3RAEL , A TI L

& 7-302. 0.8GHz %/4F RX HD3 5 DSA ¥ B EH KX A

70
+# 1RX — 3RX A.
-75| &8 2RX — 4RX
-80 ~~
-85
7
& -90
i
Q95
T 00 W
100 % \ I
-105 \/ NU
-110 vV
-115

-830 -27 24 21 18 -15 -12 9 -6 -3 0
Input Amplitude (dBFS)

{fiFH 0.8GHz ULfiti , DDC S35, ( X F3RAE |, X T 4%
)

& 7-303. 0.8GHz %/ F RX HD3 54\ B FALEE [ < &

-65
-70
-75
-80
-85
-90
-95
-100
-105
-110
-115
-120
-125

HD3 (dBFS)

X))

s
X / N
v
=4
/)
/ A
V <+ 40 'C,DSA=4dB —— 25 ‘C, DSA=12dB
88 -40 ‘C, DSA=12dB — 110 'C, DSA=4dB
—— 25°C,DSA=4dB —— 110 "C, DSA=12dB

-80 -27 -24 -21 -18 -15

12 9 6 -3 0

Input Amplitude (dBFS)

fiH] 0.8GHz ULACHS , DDC 55 # il ( X T3RAE , A TI KL

100
+% 1RX — 3RX
88 2RX —— 4RX

Non HD2/3 SFDR (dBFS)
© ©
o a

80

N X\Aﬁ

f#iH 0.8GHz ULJit
& 7-305. 0.8GHz &4+ T RX 3k HD2/3 5 DSA # &KX R

& 7-304. 0.8GHz 4/} F RX HD3 5%\ BB PR E R KX A

-80

+= 1RX
g2 | 28 2RX

3RX
4RX

-84

-86

-884— —
gom\ B

5 I

1

IMD3 (dBFS)

-94

MIN TYP
Supply Voltage

1551 0.8GHz VCELI |, S5 IR A H -7dBFS | MR K N
20MHz , firf BRI AT MINL TYP 50 MAX 33 TR s

& 7-306. 0.8GHz %4+ F RX IMD3 5 ByEALER WKL A

MAX

IMD5 (dBFS)

£/ 0.8GHz ULECHT | B 1EEE N -7dBFS | MR kg
20MHz , Fr 44 T MIN. TYP 8% MAX #i# TAEHE
& 7-307. 0.8GHz 44+ F RX IMD5 5 BB AL @ M X2

-94

-96

-98
-100
-102
-104
-106
-108
-110
112

-+ 1RX 3RX
88 2RX 4RX
I
/\
/ o
MIN TYP MAX

Supply Voltages
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7.12.8 800 MHz T ] RX #&4F% (continued)

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

-154
-154.2
-154.4
-154.6
& -154.8
S 55 ——
2 e ——
] -155-2&7 —
-155.4
-155.6
S
-156
MIN TYP MAX
Supply Voltages
ffEH] 0.8GHz ILECI |, fw#%y 12.5MHz , irfy RV T MIN, TYP 8t MAX #E# TAE R
Kl 7-308. 0.8GHz £/ RX B FE M % & 55 ro YR AT TR 16 2

7.12.9 1.75-1.9 GHz F ] RX BB 4¢44:

Ta=+25°C H ADC XA2 = 2949.12GHz I L EME . BRI « KA 2E = 491.52MSPS ( il F9 6 ) , PLL M4
W, Hr frer = 491.52MHz , Ay = - 3dBFS , DSA # &= 4dB.

06 03
#—% DSA=4dB — DSA=10dB
04 88 DSA=6dB — DSA=12dB 02
o +—+ DSA=8dB — DSA=14dB N
gé 02 i 0.1 SN
% N SEoh g o
% ' 2 01 N
é 02 2 42 \§ N
§ 04 03| — 1RX \\s
0° 04|72 BRx N
— 4RX S
-0.8 -0.5
1650 1750 1850 1950 2050 40 -30 20 10 0 10 20 30 40 50 60 70 80
Output Frequency (MHz) Temperature C)
{EH 1.8GHz ILECKT | drifEfk )y 1.75GHzZ {iFH 1.8GHz UILCKS |, AV EIESRHE S 25°C BRI EE
K 7-309. RX # A 25 FIHE |, fiy = 1750MHz & 7-310. 1.75GHz %/ F RX I ABERESEEMERANER
25 0.15
) )|
20 e 2 od
15 Pad s / g 0.05 l R ’\
— _ o
,' o o PIIILYIn g
g e = VW
9 5 7 £ 005
@ [
£ 0 g 0.1
5 5 /] 5 -0.15
=3 [0}
= 10 // — 1RX S oo
v — 2RX S
15 21 - - 3RX 8 025 w— 1RX 4 3RX
K —— 4RX =} 88 2RX —— 4RX
-20 0.3
40 -30 -20 10 0 10 20 30 40 50 60 70 80 0 5 10 15 20 25
Temperature ’C) DSA (dB)
i 2.6GHz ITECRS , brifEfk )y 25°C I HIAHAL 1§ FH 1.8GHz LA
B 7-311. fiy = 1.75GHz it RX S AL 5B EEA DSA % 5 ZOPRIE D2 =Py (DSABEE - 1) - Py (DSA B ) +1
&l 7-312. 1.75GHz %M T RX REE S RIBIRZ S DSA REFAK
RER
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7.12.9 1.75-1.9 GHz T §J RX #1ZI4## (continued)

Ta =+25°C H ADC XH¥2 = 2949.12GHz IS EME . BRI © it K2 = 491.52MSPS ( MK +9 6 ) , PLL B4

B,

Hr frer = 491.52MHz , Ay = - 3dBFS , DSA % &= 4dB.

0.03
0.025
0.02
0.015
0.01 L
0.005
0
-0.005 ¥
001 4 + ' Y {
-0.015

-0.02

-0.025
0

+» 1RX +— 3RX
-8 2RX —— 4RX

Calibrated Differential Gain Error (dB)

5 10 15 20 25
DSA (dB)

1 1.8GHz ILAL
ZERIGRZE =Py (DSA®E - 1) - PN (DSA#®E ) +1

0.1

-0.1

-0.3

-0.5

-0.7

-0.9

Uncalibrated Integrated Gain Error (dB)

-+« 1RX
14| B2 2BX LAUN
+—+ 3RX N
—— 4RX
-1.3
0 5 10 15 20 25

i 1.8GHz [LHL
BT IRIE R ZE = Pin ( DSA WE ) - PN (DSA wWHE =0 )+

1§ 1.8GHz UL
M IRIEIRZ = Py (DSA®KE ) - Py (DSAKE =0) +

Bl 7-313. 1.75GHz &/ T RX BEZE A RIFIEES DSA & EHK< ( DSA #H )
g & 7-314. 1.75GHz %/ T RX KRR 4RI RES DSA B ERAN
RA

0.016 s 1
g oo T3l g
2 o012 5 05
2 oot ] .l ) kﬂ &
£ 0008 P g o
8 ol |1 wis
£ 0004 £ 05 &
% 0.002 I L 8 'w .
£ 0 5 -
2 o002 1 //\ j N
S oYW Y | 5 s
& ! | ! ! S | # 1RX 4+—+ 3RX
O .0.006 ¥ § 88 2RX — 4RX

-0.008 -2

5 10 15 20 25 0 5 10 15 20 25
DSA (dB) DSA (dB)

1#i ] 1.8GHz ILHg
ZIy M5 % = Phaseyy ( DSA % E - 1) - Phaseyy ( DSA

{#H 1.8GHz ILHD
EHHILRZE = Phasey ( DSA & - 1) - Phasey ( DSA
WwE )
Bl 7-317. 1.75GHz %M T RX R#EZESHAREL DSA BERKIR
A

(DSA ¥ ) WE )
B 7-315. 1.75GHz %4+ T RX KR HRIBIRZE S DSA IEMKIK | 8 7-316. 1.75GHz &M T RX REMEZMEAMIRZE S DSA Rt EFH
7 KER

05 1
g g o
5 02 s
b o2
< -0.1 -
S 04 E’ -6
s |1 £
3 *+ 1RX g B[+ 1RX
s 07| g8 2RX & .9|=8 2RX
= “+—+ 3RX § 4|+ 3BX
8 — 4RX 5 10— 4rx
-1 -1
0 5 10 15 20 25 0 5 10 15 20 25

1§ FH 1.8GHz LA
SN 2% = Phase ( DSA ## ) - Phase ( DSA &t # =
0)

B 7-318. 1.75GHz &/F T RX RIRHER M IiRZE S DSA RERK
RE
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7.12.9 1.75-1.9 GHz T §J RX #1ZI4## (continued)

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

=)
: M)
5 0s A
i
3 W\
g 0 ™, _\V/-\A
°
L
©
g -0.5
=
E #— 1RX
£ |ee 2RX
2 ++ 3RX
o —— 4RX

-15

0 5 10 15 20 25
DSA (dB)

18 1.8GHz VLKL
B MARZ = Phase ( DSA X ) - Phase ( DSA X & =

0

-10

SNR = 60.9dBFS

-20

-30

-40

-50
-60

-70

Amplitude (dBFS)

-80

-90

-100
-110

-120
-250 -200 -150 -100 -50 O

f#F 1.8GHz VLACRT | fiy = 2610MHz , Ay = - 3dBFS
& 7-320. 1.75GHz %4 T HI RX #rHS FFT

QOutput Frequel

50 100 150 200 250
ncy (MHz)

Temperature ('C)

/1 1.8GHz ILELHT | B iy 12.5MHz
B 7-321. 1.75GHz %4+ RX B 50 & K 5 ERIKIK R

12.5MHz

B 7-322. 1.75GHz &4 T RX MEFS SIS 2 B S\ i B =) 19

0)
B 7-319. 1.75GHz %4+ T RX BRAER S HARZE S DSA RERIIK
E
-154.6 -145
146 | ** -40°C, DSA = 4dB 4
-154.8 F— &8 -40°C, DSA = 12dB
’ — 147 — 25°C, DSA = 4dB
i 148 | = 25°C, DSA = 12dB
__ -155 _ — 110 °C, DSA = 4dB
2 J 1491 ___ 110°C, DSA = 12dB
D -155.2 o -150
g |4 3 -151
@ -155.4 o -152
2 | 2
2 s LT | 2 158
-155., -154 »
// 4 il
155.8 -« DSA = 4dB '122
&8 DSA=12dB - |
-156 -157
40 25 10 5 20 35 50 65 80 95 110 -30 -25 20 -15 10 5 0

Input Amplitude (dBFS)
i 1.8GHz ILECHT , DSA & H = 12dB , fREE A% N

KE

-70

72
74

*+ 40°C
a8 25°C
— 110°C

-76
-78

-80

-145
-+ 1RX, DSA = 4dB /
-146
88 1RX, DSA = 12dB /’
-147 | — 2RX, DSA = 4dB /
148 | — 2RX, DSA = 12dB
— — 3RX, DSA = 4dB /
N 1491 ___ 3RX DSA=12dB y/
E -150 | == 4RX, DSA = 4dB
@ 451 | = 4RX, DSA=12dB
o
g -152 A
S 153
-154 ~
-155 -
-156 i ‘
157
-30 -25 -20 -15 -10 -5 0

Input Amplitude (dBFS)

ffiFH 1.8GHz ILACHS , fmEs5% N 12.5MHz

B 7-323. 1.75GHz 24T RX Wi 25 5 5 4\ R A 19 1
KA

-82
-84
-86
-88
90, IS
-92
-94

IMD3 (dBFS)

1
¥

0 2 4 6 8 10

DSA (dB)
{iFH 1.8GHz ULRCK |, S&MEE )y -7dBFS , S (A kG =
20MHz

& 7-324. 1.75GHz %/ T RX IMD3 5 DSA # BB ERIMX R

12 14 16 18 20
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7.12.9 1.75-1.9 GHz T §J RX #1ZI4## (continued)

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.

-88
+=+ -40°C

92|ea 25°C
— 110°C

-96 -

-100 jz7

104

-108 /7

-112 \4

IMD3 (dBFS)

-116

120| \H‘
-124
-36 -33 -30 -27 -24 -21 -18 -15 -12 -9 -6
Input Amplitude (dBFS)

{#1] 1.8GHz ILEEI , 4% [a] [ = 20MHz , DSA = 4dB
& 7-325. 1.75GHz %+ T RX IMD3 53\ BB FRIREERINA R

-80

*— 40 C
-85| &8 25°C
— 110°C
-90
95
2
@ -100
z
R -105
=
-110
-115 WW f
-120
¥ &
-125|

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

i1} 1.8GHz ILHCHT , S ARG = 20MHz , DSA = 12dB
B 7-326. 1.75GHz %44 F RX IMD3 5y \ BRI BE R 3: &

-75

+ 1RX — 3RX
88 2RX — 4RX
-80
-85
o
a5
o
~ % / /
(=)
: AN
-95?X \»/“\‘/'
-100
-105

3 5 7 9 11 13 15 17 19
DSA (dB)

f# ] 1.8GHz VAR | f,, = 1900MHz , 7E HD2 &% f5 Il & |
DDC il ( X TRAE , A TI )
&l 7-327. 1.9GHz 4+ F RX HD2 5 DSA &k EMEEE KA R

72
-+ -40C — 110°C
88 25C

=77

b LT —
N—F

87 /\

o

-97

HD2 (dBc)

-102

3 5 7 9 11 13 15 17 19
DSA (dB)

f#F 1.8GHz ILECHT |, fi, = 1900MHz , 7 HD2 18 % 5 & |
DDC 5t (X F3RAE , AL T )
E| 7-328. 1.9GHz %4+ RX HD2 5 DSA & B MG AR

-75
-+ 1RX, DSA=4dB —— 3RX, DSA=4dB
80| &8 1RX, DSA=12dB — 3RX, DSA=12dB
_g5| — 2RX, DSA=4dB  —— 4RX, DSA = 4dB -
—— 2RX, DSA=12dB = 4RX, DSA = 12dB A)'?Z
-90
g .95 'f‘ \A I =
S -100
a
Q 105
-110 - N/
WAV A
120 \\%/ \/
-125

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

{fH 1.8GHz ILECHS | fi, = 1900MHz , 7£ HD2 183 /5l & |
DDC izt ( XfFRAE , X T )
& 7-329. 1.9GHz &/ F RX HD2 S A\RIEAEE AKX 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 {ﬁ&
—~ .89 /
o / i
[T
S o A I=. ~7 ,/4
8 / o4
T -99( =
-104
-109
114

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

1 F 1.8GHz ILECHS |, fi, = 1900MHz , /& HD2 18 % 5 & |
DDC izt ( XFRAE , X T )
& 7-330. 1.9GHz %&£ F RX HD2 58 \{RIBAEEF X R
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7.12.9 1.75-1.9 GHz T §J RX #1ZI4## (continued)

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.

RAE , X

e
RS L/

N

DSA (dB)

/] 1.8GHz ULECHT |, fi, = 1900MHz , DDC 3% ik 3 ( %+

TI A )

E 7-331. 1.9GHz %44 F RX HD3 5 DSA ¥ B @A KX A

-65 -65
#—» 1RX — 3RX A - -40°C
70| 88 2RX — 4RX 70 =8 25C
70 — 110°C
-75
80 [ -75
g ~— g |.
S 85 AELELLE =
a —— a
T 90 \“\ /\\ I
o A
100 \ / 90
’ ¥
-105 -95
3 5 7 9 11 13 15 17 19 3 5 7 9

RAE, LTI )

fEf] 1.8GHz ILECRS , fi, = 1900MHz , DDC 55 ##st ( 4

E 7-332. 1.9GHz /£ F RX HD3 5 DSA ¥ BF13E B e L &

1 13
DSA (dB)

15 17 19

-50

-60

-70

HD3 (dBFS)

-+ 1RX, DSA=4dB —— 3RX, DSA=4dB
&8 1RX, DSA=12dB —— 3RX, DSA=12dB
—— 2RX, DSA=4dB =—— 4RX, DSA = 4dB
= 2RX, DSA=12dB —— 4RX, DSA = 12dB

24 -21

-15
Input Amplitude (dBFS)

{ /] 1.8GHz ULECHT |, fi, = 1900MHz , DDC 3% i 3 ( %} T

-18 42 -9

-65
+w -40 °C, DSA=4dB —— 25 °C, DSA=12dB
0| ga -40 °C, DSA=12dB — 110 ‘C, DSA=4dB
75| — 25°C, DSA=4dB  —— 110 °C, DSA=12dB »
-80 ,_‘(
@ -85 / \
g .
T 90
g /\
2 95 AW
-100
/4
-105
-110
-115
-3 0 -30 27 -24 -21 -18 -15 -12 9 -6 -3 0

Input Amplitude (dBFS)
81 1.8GHz ILACHS |, fi, = 1900MHz , DDC 38 i ( % T

RAE , XTI ) RAE , XTI )
B 7-333. 1.9GHz £/ T RX HD3 53 A\ s FREE ) 5 & B 7-334. 1.9GHz %+ T RX HD3 53\ B R FE oL R
95 81
</ s | 35 3% — I
- 90 N -\ & 80.6 /\
S @ 80.4 7‘{
% 8 :g z/ 80.2 A A\ P\E )Z\\ / -
= A = e G\ " WA éx
& o /N
2 g 708 %/ NV
g 75 T 796 N\ AN A &%
= o 1RX, 2 / N
70 | 88 2RX 79.4
— 3RX E 79.2
— 4RX
65 79
-30 -25 -20 -15 10 0 0 2 4 6 8 10 12 14 16
Input Amplitude (dBFS) DSA (dB)

fEEH] 1.8GHz ULACHS , fiHRIA 59 3

B 7-335. 1.75GHz &/ F RX # P SFDR (£400MHz) 54 \$RigH
HIKFR

i/ 1.8GHz ILid

& 7-336. 1.75GHz %&£ T RX 3k HD2/3 5 DSA & EFHI< &
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7.12.9 1.75-1.9 GHz T §J RX #1ZI4## (continued)

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.

-84
+—=+ 1RX 3RX
-86 =8 2RX 4RX
o
P 92
S
.98 I
-100
-102
-104
MIN TYP MAX
Supply Voltage
{H 1.8GHz ULECH |, BA-&E N -7dBFS | Sl k&g
20MHz , FTE IR ALT MIN. TYP 58 MAX #E7 TAEH S
7-337. 1.75GHz %/ F RX IMD3 5 HuyEANEE [ {1 o< &

-151
"51-51L/ N
-152
-152.5
@ 153
B 1535 AN
§ -154
-154.5
-155 »
1555 - 1RX 3RX
88 2RX 4RX
-156
MIN TYP MAX
Supply Voltages
£/ 1.8GHz ILECHS |, (W8 A 12.5MHz , AT IR AT
MIN. TYP 5 MAX ## TAE &
B 7-338. 1.75GHz #AF T RX MR 4l %% B 5 F YR AR (7] R o0 R

7.12.10 2.6 GHz T i) RX SRkt

Ta=+25°C H ADC EFf% = 2949.12GHz I8 BME . BRI © FRAE% = 491.52MSPS ( #iEE 79 6 ) , PLL Hf 4
X, Hrh frer = 491.52MHz , Ay = - 3dBFS , DSA # &= 4dB.

2

— DSA=4dB

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

15

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

JEIUCAE |, A~ DSA W E RN 2.6GHz T )%
B 7-339. RX #1425 FHHE | fiy = 2600MHz

15
4
g
Y 0.5
<
g o L —
=]
[
5 -0.5
2
S
-1 ++ 1RX
88 2RX
15} 3RX
©-© 4RX

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

{81 2.6GHz ILELI |, AfENBEFRAEIL A 25°C I (i BT
B 7-340. 2.6GHz %/ T RX MINFHERE SEERREE KX R

10

5 . — 1RX
| — 2RX
= 3RX
ué’_l 6 — 4RX
o 4

[Z]

g 2

o

3 o

2

g 2 D (i NN Mﬁ
£,

o

Q

T 6

8

S 8

> &

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

DSA Setting (dB)
1 FH 2.6GHz UL
MR Z = Phase ( DSA % # ) - Phase ( DSA i%# =
0)

Bl 7-341. 2.6GHz %M T RX BB MAMLIRE S DSA WEMEKIK
%

0
-10 SNR=62.5dBFS
-20
-30
-40
-50
-60
-70
-80
-90
2100 | ) | | ]
-110

-120
-250 250
Frequency (MHz)

féi ] 2.6GHz VLACET | fiy = 2610MHz , Ay = - 3dBFS
E 7-342. 2.6GHz %&£ F i RX #H FFT

Amplitude (dBFS)
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7.12.10 2.6 GHz T i RX #.E4%4: (continued)

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

-152

¥k DSA=4
EHHDbsA=12

-152.5

-153

-153.5

~—

-154

NSD (dBFS)

-154.5

-155 ]

-155.;

-156
-40 -20 0 20 40 60 80 100 120
Temperature (°C)

i H] 2.6GHz ULACHT , A2y 12.5MHz

O

-150
£ -151
> /
[T
o
3 .52
=
‘@
5
8 -153
g
g -154 /
)
[0}
3 -155 — 7 — -40°C
b4 — o,
 — 25°C
> 105°C
-156
-30 -25 20 -5 -10 -5 0

-Input Amplitude (dBFS)
i 2.6GHz ILECHT , DSA & H = 12dB , fRE A% N

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

i 2.6GHz VCELRT , fRASAIER A 12.5MHz
B 7-345. 2.6GHz %/ T RX BEFHEHHE F E S5 RIS AEE FH%

& 7-343. 2.6GHz &5 F RX WA i fr SRR % R 12.5MHz
& 7-344. 2.6GHz AT RX MEpS53 o BF 5700 \ 3 B RO BE R0 2
%
-146 -60
#¥%¥ 1RX, DSA=4 ¥¥ 3RX, DSA=4 —— Temp=-40°C
- = 1RX, DSA=12 - = 3RX, DSA=12 —— Temp=25°C
148 | %% 2RX, DSA=4 dk 4RX, DSA=4 65 Temp=110°C
- = 2RX,DSA=12 - = 4RX, DSA=12
§ __-70
w
2 5 ]
a ii -75
= 8 e
2 = .80 ﬁ /%
\:>-_./
-85 y
-90

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

i/ 2.6GHz VLECHT | B -7dBFS |, A= kg =
20MHz

-40 -35 -30 -25 -20 -15 -10 -5 0
Input Level (dBFS)

{ii ] 2.6GHz VLACHS , i 5]f% = 20MHz , DSA = 4dB
& 7-347. 2.6GHz %4t T RX IMD3 5%\ B FRIEF HI5 R

# B 7-346. 2.6GHz %{+ T RX IMD3 5 DSA # BAIEF %R
-70 -75
/
-75 -80
-80 / -85 //
-85 1 / -90
F o0 / 7 s //
& / @ )
S 95 A Z -100
2 </ g Y4z
S -100 ~ S -105 A =
-105 /,/ -110
-110 o \\/\\//\ < —— Temp=-40°C 15 iR G / — Temp=-40°C
-115 ,’\"'0“1 — Temp=25°C 120 N — Temp=25°C
Temp=110°C Temp=110°C
-120 -125

-40 -35 -30 -25 -20 -15 -10 -5 0
nput Level (dBFS)

{#iH 2.6GHz ULRECH , #i% [6]f% = 20MHz , DSA = 12dB
[ 7-348. 2.6GHz 4T RX IMD3 5% \ B F-RIE B H K< R
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7.12.10 2.6 GHz T i RX #.E4%4: (continued)

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

DSA Setting (dB)
{fi /] 2.6GHz ULk , DDC S35 ( A T-3R4E |, X T 4%
)
| 7-349. 2.6GHz % F RX HD2 55 DSA ®BEFEEM XA

)

& 7-350. 2.6GHz %+ F RX HD2 53 \ B EAIERE M INX A

-60 -70
— Temp=-40°C
-65 -75 —— Temp=25°C
Temp=110°C
-70 /\_/\ -80
]
5 75 & 85 7
w
S @ ] // g 0 /
8 ~ N / /
2 o S sl AN A i
A 4 AN
90 \ g — 1RX -100 : L v Z\ViA
\ / — 2RX
-95 3RX -105 |
— 4RX ‘
-100 110
2 4 6 8 10 12 14 16 18 20 -30 25 20 15 -10 5 0

Input Level (dBFS)

{fiFH 2.6GHz ULtk , DDC S35, ( XFF3R1E | X T 4%

DSA Setting (dB)

{fH 2.6GHz ULFEK; , DDC 345 ( % F3RAE |, 12 T1 4%

DSA Setting (dBc)

{fiFH 2.6GHz ULt} , DDC s34 ( XFF3R1AE | X T 4%

-60 -60
-65 -65 7‘
-70 <A 70 —
—
5 75 — 5 75 —
sl [ — o
S g S —
[sr) [s2]
a [a)
T 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

Input Amplitude (dBFS)
fiifH 2.6GHz ILECHS , DDC 2t ( 4 F3RA4E , AL T 4
X))
B 7-353. 2.6GHz £/ T RX HD3 53\ s FALEE A i &

{fiFH 2.6GHz ULtk , DDC 3R ( XFF3R1E |, X T 4%

A)

Input Level (dBFS)

) )
& 7-351. 2.6GHz %+ F RX HD3 5 DSA ¥ BB A< A & 7-352. 2.6GHz %+ RX HD3 55 DSA ¥ EMEEM KX E

-60 -60
65| T opx -65 — ¥Z$EZ§§2}C
70| §S§ , 70 Temp=110°C
-75 -75

o 80 /4 @ -80 /

g 5 7/ S 85 J

8 o Al / N i 8 o /o N aaa
el o NN A PN VNI
-100 \/ A\ V/\ ,N/ W -100 // w

v 14
-105 -105
-110 -110
-30 -25 -20 -15 -10 -5 0 -30 -25 -20 -15 -10 -5 0

& 7-354. 2.6GHz %+ F RX HD3 53 \ - EAEE M N EA
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7.12.10 2.6 GHz T i RX #.E4%4: (continued)

Ta=+25°C H ADC XA2 = 2949.12GHz WL EME . BN © it K2 = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

100 -80
— -40°C
—— 25°C -82
95 105°C -84
— %)
ﬁ 90 A A % 86
s N  -88
5 g5l \/\/\\\7( /\\N — & o——a
& / N o N —
\ | =
£ 80 < | T
75 S 9
-98
70 -100
-30 -25 -20 -15 -10 5 0 0 2 4 6 8 10 12 14 16 18
Input Amplitude (dBFS) DSA Setting (dB)
{fH 2.6GHz ULACHS , fELE Ty 4 ] 2.6GHz [ILjic
& 7-355. 2.6GHz % RX # A SFDR (*300MHz) 5% \iRIEH B 7-356. 2.6GHz &4+ T Rx 3k HD2/3 5 DSA & ERKIXH
BEEKIRR
-70 -150
F% 1RX % 1RX
72 B8 2RrRX -150.5 B8 2RX
74 ©9 3RX &6 3RX
@@ 4RX 151 @0 4RX
-76 _
5 78 % 1515
S ao— 5152 _— ]
S & 8 1525 e ———¢
-84 P4
o6 -153
-88 ‘H\ | -153.5 I—
-90 \E] -154
MIN TYP MAX MIN TYP MAX
Supply Voltages Supply Voltages
f#H 2.6GHz ULECR |, FE RSy -7dBFS | SR (A k%A {iFH 2.6GHz ILACHS , fmf N 12.5MHz |, B3 BRI AT
20MHz , Frfi YR AT MIN. TYP 3t MAX #E#E TA/E LR MIN. TYP 5 MAX #E#E TAEHE
Bl 7-357. 2.6GHz %&£ T RX IMD3 5 sajR Al Al f< & K& 7-358. 2.6GHz %M+ RX MRS B 55 ra YR TE RIBIR R
100  Submit Document Feedback Copyright © 2023 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=ZHCSS77&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
ZHCSS77 - MAY 2023

7.12.11 3.5 GHz F /] RX HRI4F#

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 , DSA '&E= 4dB.

2
— DSA=4dB
15 — DSA=6dB
DSA=8dB
g 1 —— DSA=10dB
= — DSA=12dB
2 05 —— DSA=14dB
& T —
5 0
Q
= I~
2 -05 =
= ———
5 I
o
o
15

-2
3400 3450 3500 3550 3600 3650 3700 3750 3800
Input Frequency (MHz)

f#F] 3.6GHz ULFERT |, hxitfkly 3.6GHz
K 7-359. RX #f 25 FHE |, fiy = 3600MHz

70
60 -
50
40 el
g
(=2} _
S 10 /
g 0 - ~
= 20
2 30 —— DSA=0dB — DSA=10dB —— DSA=20dB
= 40 —— DSA=2dB — DSA=12dB =—— DSA-22dB
DSA=4dB —— DSA=14dB —— DSA=24dB
-50 —— DSA=6dB — DSA=16dB
-60 —— DSA=8dB DSA=18dB
70

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

1§ 3.6GHz ULECHT |, $rdEfk )y 25°C IS HIAHAL
P 7-360. 3.6GHz %44+ RX I AMEAL SEERKILA

110120

0.5

— -40°C
0.4 — 25°C
03 105°C

0o 1

"ol VNP T A

-0.1
-0.2
-0.3
-0.4
-0.5

Differential Amplitude Error (dB)

0 5 10 15 20 25
DSA Setting (dB)

{§ /] 3.6GHz ILEL
ZENIRIERZE =P (DSAKE - 1) - Py (DSAKE ) +1

& 7-361. 3.6GHz %&F T RX REEESRIERES DSA BEIFIK

0.1

— -40°C
0.08 — 25°C

0.06 105°C

0.04
0.02 [— A
AT
-0.02 \/\/A \J
-0.04
-0.06
-0.08
-0.1

Amplitude Differential Nonlinearity (dB)
<

0 5 10 15 20 25
DSA Setting (dB)

1% ] 3.6GHz ILED
ZPRIEIRZE =Py (DSA®E - 1) - Py (DSA®E ) +1
& 7-362. 3.6GHz #fF T RX KBRS IRIERES DSA BERIMX

DSA Setting (dB)
1§ H 3.6GHz ILHL
MU IRIERZE =Py (DSA®E ) - Py (DSAKE =0) +
(DSA #E )

B 7-363. 3.6GHz %4/F T RX RRER S IRIERES DSA WEFIK
RER

4 1
— 40°C
35 0.8 — 25°C
g 3 8 06 105°C
g 25 g 04
] | ———" ]
g 2 g 02
2 2
= 15 s Of—=
1S £
g 1 g -0.2
£ 05 = £ 04
& |/ 2 o
E — -40°C £ o
05 — 25°C 0.8
105°C
- -
0 5 10 15 20 25 0 5 10 15 20 25

DSA Setting (dB)
{#H 3.6GHz ILHT
PRI DZE = Py (DSA & ) - Py (DSAKE =0) +
(DSA % )

| 7-364. 3.6GHz %+ T RX REM S IRIERES DSA WEMKIX
E
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7.12.11 3.5 GHz T ] RX &5 (continued)

Ta = +25°C H ADC RFfE3R = 2949.12GHz i (8L UH . BRINSEAE © S SREER = 491.52MSPS ( XK T v 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS y DSA "Li%_= 4dB.

2

T R
g 05 \A [ M ' !\.
LA AN
£ s VL [\
g V

£ |

DSA Setting (dB)
{§1 /1 3.6GHz VLT
Zy LR Z = Phasey (DSA % # - 1) - Phasey ( DSA
wE )
Bl 7-365. 3.6GHz %/ T RX RHMEMLLIRZES DSA BERMRR

25

[
o 15 105°C
g 1
3 L) Aab ool
§ 0 A l.!\ AA;Anl A M,f\ A0, ~ |
DRV A kA, o
. !
S 15

2

25

0 5 10 15 20 25
DSA Setting (dB)

{#H 3.6GHz ULfL
Zy ML Z = Phaseyy ( DSA #%E - 1) - Phasey ( DSA
wWE )

B 7-366. 3.6GHz &+ T RX RiEEHHIIRES DSA WEMEHX

DSA Setting (dB)

i 3.6GHz ILAL
B MR Z = Phase ( DSA % & ) - Phase ( DSA i%H =

#
5 25
— -40°C
_ 4 2 — 25°C
> 3 _ 15 105°C
g 5 A Vst v \4/_ é 1
5 1 VA Aw g 05A
3 OL»\‘//\ e Y M/ g 0-/\/\ A i
N AIVERS A I AR V(A0 % YA T N
B! I I R RVaSy AN
£ 2 S - IV.Va\ Ve,
% — 2 ., A A,
& 4 — 25°C 2 V' \/
105°C
-5 -2.5
0 5 10 15 20 25 0 5 10 15 20 25

DSA Setting (dB)

i/ 3.6GHz ILAC
MU MR ZE = Phase ( DSA % E ) - Phase ( DSA X H =

Frequency (MHz)
1§ 3.6GHz VLECHT , fiy = 3610MHz , Ay = - 3dBFS

& 7-369. 3.6GHz %/ F i RX #H4 FFT

0) 0)
Bl 7-367. 3.6GHz %M T RX KRR M MHARES DSA ®EFIY | & 7-368. 3.6GHz & T RX BYER ML IEES DSA BRERX
RFA #
0 -60
-10 SNR=62.2dBFS | — Empié‘;%c
-20 -65 Tompo110°C
-30
B -40 __-70
% -50 i
g 60 S 75
= 70 a
E -80 = -80
-90 I —
-100 | / | 85| 2 7 S — \/\\
-110 ‘\
-120 -90
-250 250 0 2 4 6 8 10 12 14 16

DSA Setting (dB)
{§iFH 3.5GHz ULFCHS , ¥ IEE )y -7dBFS |, A (a1 kF
20MHz

& 7-370. 3.6GHz %&/£F RX IMD3 15 DSA & BHIEERIKEA
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7.12.11 3.5 GHz T ] RX &5 (continued)

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 '&E= 4dB.

-80

-85 ‘

o J
/

-95

-100

IMD3 (dBFS)

-105

110 |——f
\&M —— Temp=-40°C

115 —— Temp=25°C
Temp=110°C

-120
40 35 80 25 20 -15 -0 5 0
DSA Setting (dB)
i H 3.5GHz ULACHS , = E]K& )y 20MHz

& 7-371. 3.6GHz &4+ F RX IMD3 5#y\ B-EAfE EE R 3L 2

-60

-65

-70

75
[$]
g K
= 80
a LT N
T 85 [/
2=
< T A —
-90 — 1RX
— 2RX
-95 3RX
— 4RX
-100

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

{fiFH 3.5GHz ULfiti , DDC 3R, ( XFF3R1E | X T 4%
)
E 7-372. 3.6GHz %/£F RX HD2 5 DSA ¥ BALEEH KX A

Input Le-\jesl (dBFS;
{fiFH 3.5GHz LK , DDC 3B ( AFT-3RAE |, X T4
)

&l 7-375. 3.6GHz £+ RX HD2 5\ lFEREREERIKA R

71 - -70
- -40°C — 1RX
n|== % — ol =
—_ h
77 //_' 80| — 4RX /
_ /A
=) / @ 85
m -80 »— L
= 2 2 g0|-A
8 sa SN AN A ~
e -100 AA"\& DMAV//: /\/
-89 q/ 105 YV \va
92 -110
3 6 9 12 15 18 -30 -25 20 -15 -10 5 0
DSA (dB) Input Amplitude (dBFS)
i 3.5GHz ULECRS , DDC 5B (X FRAE , AN TI A i 3.5GHz ILACHT , DDC S #gts ( X T-3RAE , AN T8
) i)
B 7-373. 3.6GHz %/ F RX HD2 5 DSA & BFE KX A 7-374. 3.6GHz %14 Rx HD2 5%y \ B SPRIEE ] IR R
-70 -60
—— Temp=-40°C
-75 | — Temp=25°C -65
Temp=110°C .
-80 70 //"/
/ T
o 85 I/ 5 5 ———
g 90 ~/ / § -80 — [T
8 LSAN AL Y 8
\V \/\’
-100 7’\\ A A -90 — 1RX
/ \[ /7Y A — 2RX
-105 -95 3RX
— 4RX
-110 -100
-30 -25 -20 10 5 0 2 4 6 8 10 12 14 16 18 20

DSA Setting (dB)
f§H] 3.5GHz ULFCET , DDC 555t ( X T3R_AE , A TI 4K
)
&) 7-376. 3.6GHz %+ T RX HD3 55 DSA & EFEEHKXE
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7.12.11 3.5 GHz T ] RX &5 (continued)

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.

-64
*—% -40°C
a8 25C
67| — 110C
|
<o -70
@
k=2
3 . // /f
AV
-76

-79

3 6

TN AN

9
DSA (dB)

fiH 3.5GHz ULACHS , DDC 55 # sl (0 T3RAEL , AL TI L

-60

65
,70 /
7
75
@ -80 //
3 //
s 85
8 0 AN s
| LNLL NN N A
100 LA _,/ \Vf V4 ‘7 s
-105 / i 3RX
-110 —
-30 -25 20 -15 -10 5 0

-Input Amplitude (dBFS)
{fiFH 3.5GHz ULfiti , DDC 3R, ( XFF3R1E | X T 4%
)

& 7-378. 3.6GHz %/ F RX HD3 54\ B FALEE [ < R

X))
& 7-377. 3.6GHz %/£F RX HD3 5 DSA ¥ B ERI KX A

-70
A= z
-80 il //

o -85

7 7

S o /\N /\/

ARIAN /é AV/\\\/J/
1ol N\Z J
-105
-110

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

Input Level (dBFS)

{fH 3.5GHz ULl , DDC 3 #% = (% F3RAE |, 12 T1 4%

-140
%% 1RX, DSA=4dB - 3RX, DSA=4dB
-142 - - 1RX,DSA=12dB - - 3RX, DSA=12dB
B 44 -3¢ 2RX, DSA=4dB %= 4RX, DSA=4dB
5 - - 2RX,DSA=12dB - - 4RX, DSA=12dB
S 146
b
‘2 148
[
S 150
g
B S
-154 "
[l e Ry
o -156 = = -
=
-158
-160
-30 -25 -20 -15 -10 5 0

Input Level (dBFS)
fEEH] 3.5GHz ILACIY | {2 45i% 05 12.5MHz

E 7-380. 3.6GHz %&fF T RX S 3Tk 2% BE S5\ FiEA DSA &8

X))
& 7-379. 3.6GHz 4/} F RX HD3 5%\ BB PR E R KX A
110
— 1RX
105 — 2RX
3RX
& 100 — 4RX
@ e
95 |- ~ "
: A AY ) =
5 % ——S S e A O\
e 8
£ 80
75
70
-30 -25 -20 -15 -10 -5 0

Input Amplitude (dBFS)

1% 3.5GHz VLA
K| 7-381. 3.6GHz %&£ RX #/4 SFDR (£200MHz) 5%\ BFF1

E: S
90
) S
g PNLA AT PN
e L \ ~— —
2l
3
E 70
® —
3RX
— 4RX
60

0 2 4 6 8 10
DSA Setting (dB)

12 14

f#i ] 3.5GHz L
& 7-382. RX SFDR , 7 3.6GHz I} 3% HD2/3 5 DSA &% EMiE

piECIEES S

BEEXR
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7.12.11 3.5 GHz T ] RX &5 (continued)

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.

-70 -90
72 B 2R o
©9 3RX
T4 @@ 4RX o4 /0¥ — ¢
-76 -96
— P —
% —78:\ % -98
= -aol\ < -100 -
S & ~ g -102 4
-84 \ 104
o 106 B 2R
- - ©9 3RX
- &; 108 P
-90 -110
MIN TYP MAX MIN TYP MAX
Supply Voltages Supply Voltages
{1 H 3.6GHz ULECHT |, BA-&1E N -7dBFS | Sl k&g ffH 3.6GHz ULFCHT |, P& gy -7dBFS |, S IkG A
20MHz , FTA BEIAT MIN. TYP 3¢ MAX HE#% TAF L& 20MHz , B HIEALT MINL TYP 2 MAX #i# TAEHE
B 7-383. 3.6GHz %4 T RX IMD3 5 A5 iy FR AN /i (1< R A 7-384. 3.6GHz 4/ T RX IMD5 5 ey Fiy FR A3 /i {5 &
-152
F* 1RX
1525 B8 2RX
©9 3RX
153 @® 4RX
E -153.5[8
P2
@ 154
3 -1545
=z
-!(\
-155
-155.5
-156
MIN TYP MAX

Supply Voltages

f 3.6GHz ILFCHS , M IEEN - 20dBFS , MMM 12.6MHz , HTA AL T MIN. TYP 2t MAX 3% TAE R
B 7-385. 3.6GHz & T RX B4l B 5 R L LR BB FT ISR &

7.12.12 4.9 GHz T HJ RX SLRIRp:

Tp = +25°C H ADC RFf3H = 2949.12GHz i (8L U(H . BRINSRAE S SREER = 491.52MSPS ( X E T v 6 ) , PLL 4
W, Hr frer = 491.52MHz , Ay = - 3dBFS , DSA # &= 4dB.

0.6 1
Fs == DSA-odb 07
ae - )
_ 0415 +—+ DSA=8dB 04 \'\:\
oo —oue o1 T
g —— DSA=14dB @ 0.2
(o] 0 E N
: g 0 X
2 02 5 08 ~
2 £ ~
3 . ) ~
& 04 1‘; — 1RX NS
0.6 ) » it
| — 4RX
0.8 23
4700 4800 4900 5000 5100 40 -30 20 -10 O 10 20 30 40 50 60 70 80
Output Frequency (MHz) Temperature C)
HRLUUAS , B DSA WEARHEIL Y 4.9 GHz THIThH fEEH] 4.9GHz VLRCIN |, AREANEERREL Sy 25°C N )RR
& 7-386. RX #r Pyt 2 FIHEE |, fiy = 4900MHz & 7-387. 4.9GHz %44 T RX S\ B2 SR EREE A KRR
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7.12.12 4.9 GHz T 1 RX #.E4%4: (continued)

Ta=+25°C H ADC XA2 = 2949.12GHz WL EME . BN © it K2 = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA 'Lﬁ%_: 4dB.

65 =
_/
55 2
. psup
5 =
8 35 »
g s .
ke
& 15 //
£ s /
= g
g2 s e
=
15 | sﬂ — 1RX
e — 2RX
25 - - 3RX
—— 4RX
-35

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

Temperature C)

{EFH 4.9GHz ULACHT | AriEfbly 25°C B (1AHAL
Kl 7-388. fout = 4.9GHz it RX A 5 ER DSA [RIFXR

0.15
o
2 o1
s
W 0.05 Il N
< \
©
1] 0
©
S -0.05 W
k3
5 -0 8
= . 1
© -0.15 | ww 1RX
=2 88 2RX
8 -02|++ 3RX
5 — 4RX

-0.25

0 5 10 15 20 25

DSA (dB)
f#iH 4.9GHz ULt
ZERIERZE =P (DSAKE - 1) - Py (DSA#E ) +1
] 7-389. 4.9GHz %4+ T RX RRHEESIRIBIEE S DSA wEIRK

i 4.9GHz ILHL
ZEORIGRZE =Py (DSA®E - 1) - PNy (DSA#E ) +1

] 7-390. 4.9GHz 4/F T RX RHEZ S IRIERES DSA WE RKK
g3

RER
0.03 1.2
— +% 1RX +—+ 3RX o +— 1RX
g 0025 og pRX — 4RX T 1|ss 2Rx ,\/‘VN AAaVi
5 002 5 ++ 3RX e
2 5 08— 4Rx 7
& 0.015 - /]
£ l | T 06
g oot 3 /
el

T 0.005 8 04 e
5 o 02 A Y}‘NM?
£ = ’\N“A ’
£ .0.005 [ s o P M
B 0014 - y 2 I
© 5 02
S -0.015 =
S -002 g 04 Ws&q

-0.025 -0.6

0 5 10 15 20 25 0 5 10 15 20 25
DSA (dB) DSA (dB)

i 4.9GHz L
R IRIERZE = Pin ( DSA wWE ) - PN (DSA wWE =0 )+
(DSA & )

E 7-391. 4.9GHz %/ T RX REAER S IRIEIRES DSA W EHK
ES3 3

Calibrated Integrated Gain Error (dB)

1#i i 4.9GHz ILHg
M IRIEIRZ = Py (DSA®KE ) - Py (DSAKE =0) +
(DSA % )

Bl 7-392. 4.9GHz & T RX BB HRIBIRE S DSA BEMRKISK
kS

E===

-1.5| *+* 1RX
88 2RX
2| ++ 3RX
—— 4RX

Uncalibrated Differential Phase Error (deg)

0 5 10 15 20 25

{81 4.9GHz JLL
ZIy LI Z = Phaseyy ( DSA % E - 1) - Phasey ( DSA
wE )
B 7-393. 4.9GHz %&/FF RX RIRMEZE S HIIEES DSA R EFK
XRER
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7.12.12 4.9 GHz T 1 RX #.E4%4: (continued)

Ta=+25°C H ADC XA2 = 2949.12GHz WL EME . BN © it K2 = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

1.5
1 |

05 rﬁl?l ‘le B el

0

-0.5

- ' | g 1 3 1
-1.5

o | #++ 1RX
88 2RX
25| ++ 3RX
— 4RX

Calibrated Differential Phase Error (deg)

&

0 5 10 15 20 25

{3 4.9GHz VLA
Zy LR Z = Phasey (DSA % # - 1) - Phasey ( DSA
BWH )

E 7-394. 4.9GHz %&/F T RX R#EZE S HALRES DSA WE KX

3
[=2
(7]
3 2
g , MA[V\_A q
w
9 AYS |
2 0
<
S 4
el
gl N |
o " \ |
8
3
B \
£ 4|+e1RX <
S 8 2RX
T 5|4+ 3RX M N\
£ 6—4RX \J
0 5 10 15 20 25

{§ ] 4.9GHz ITHL
/)M 2 = Phase ( DSA % ) - Phase ( DSA % ® =
0)

&l 7-395. 4.9GHz %M T RX REER S ML REL DSA BEH K

f#F 4.9GHz LT
FUFHANLR 2 = Phase ( DSA % ) - Phase ( DSA #H =

E RE

1 0
g 4’ -10 SNR = 60dBFS ||
T 05 20
s _
50 i M— -30
o @ -40
& 05 \aa! R 5 s
o e -
= ANl $
EoL TN o )
® 15 J . A A 5
< [V [N < |
8 2| 1RX -90 I
g 88 2RX M\A -100 In
= -2.5| 4++ 3RX '3 y ¥ 110
o — 4RX -

-3 -120

0 5 10 15 20 25 -250 -200 -150 -100 -50 O 50 100 150 200 250

Output Frequency (MHz)
1§ 4.9GHz ULECHT |, fiy = 4910MHz , Ay = - 3dBFS

& 7-397. 4.9GHz %44 T i RX %t FFT

Temperature ('C)

{6 4.9GHz ILECLHS |, RAEEA 12.5MHz
] 7-398. 4.9GHz 4/F T RX BB SHE % E SR EH KR

0)
&l 7-396. 4.9GHz %M T RX RAERAHALRZE S DSA B FH%
-154.8 -145
-+ DSA =4dB 146 | ** -40 'C, DSA = 4dB
155 &8 DSA=12dB 147 &8 -40 'C, DSA = 12dB
- - —— 25°C, DSA = 4dB
// 148 | = 25°C, DSA = 12dB
= 552 = 4 —— 110 'C, DSA = 4dB
g 155 ¥ M9 110°C,DsA - 12dB 4
%) @ -150 ?lz'
[T [T
3 -155.4 = g -151
3 L— 2 -152
@ | _— 8
2 1556 — 2 -153
/z/ -154
-155.8 -155 -~
IF// -156
-156 -157
40 25 10 5 20 35 50 65 80 95 110 -30 25 -20 -15 -10 5 0

Input Amplitude (dBFS)
i 4.9GHz ILECIT , DSA % = 12dB , k5% N
12.5MHz

E 7-399. 4.9GHz %M RX MR 7% 55 B S5\ PR i@ A8 B 8 5%
R
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7.12.12 4.9 GHz T 1 RX #.E4%4: (continued)

Ta=+25°C H ADC XA2 = 2949.12GHz WL EME . BN © it K2 = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz , AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

i 4.9GHz ILECRY |, ffs 3%y 12.5MHz
B 7-400. 4.9GHz 4T RX BRI B2 5 M\ SR 1 A8 1 1A 5%
&

20MHz

-145 -64
_146 | ** 1RX, DSA = 4dB » % -40°C
28 1RX, DSA = 12dB a8 25°C
-147 | — 2RX, DSA = 4dB 7 69| — 110°C
148 | = 2RX, DSA = 12dB
— —— 3RX, DSA = 4dB
¥ 149]— 3Rx,DsA=12dB s 7 /
@ -150 | — 4RX, DSA = 4dB e //.—«
] — 4RX, DSA = 12dB s Y
D -151 2 .79 7
2 152 8
2 s
2 -153 -84 / i
P\
-155 Lg = -89
= /
-156 = \%
-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)

/] 4.9GHz UCECHT | BN -7dBFS |, MR kg =

& 7-401. 4.9GHz 4+ T RX IMD3 55 DSA & BME FERIFIX A

Input Amplitude (dBFS)

{8 4.9GHz ITECHT | 452 ] f% = 20MHz , DSA = 4dB
& 7-402. 4.9GHz %&4£ T RX IMD3 E#ij A\ s FRIE E RIS &

-80 -75 /
+ -40°C *+ 40°C
85| g8 25°C / 80| &= 25°C
90| — 110°C /)‘7 85| — 110°C
95 2 90 7 %
2 100 _*:f 2 o5
I} g o
Tz . Y, o
S 105 S 100
[s2) ’/ 8
2 10 ANAY S 05
-115%\ -110
-120 VAL \ / 115 Y
-125 y -120 ‘ W/ ‘ ‘v
-130 -125
36 -33 30 -27 24 -21 -18 -15 -12 -9 -6 36 -33 30 -27 24 -21 -18 -15 -12 -9 -6

{§iH] 4.9GHz UTACHY , 4= (A% = 20MHz , DSA = 12dB
& 7-403. 4.9GHz %&£ T RX IMD3 5%\ B ERIEE FIKIE &

Input Amplitude (dBFS)

( XFFRAE A TR )
E 7-404. 4.9GHz %/ F RX HD2 5 DSA # BB A XA

-70 -70
75| #* 1RX *— -40°C
88 2RX 73|88 25C
-74 | — 3RX — 110°C
-76 | — 4RX -76
-78 / /I:I
S 80 |, 5 79
% -82 + % -82 - //\ // Mﬂ
Q g4 - =]
N AR s A\
-88 X A\ A -88
o\ ¢/ \/
ot \/ \/ ot Vv
v i
-94 -94
0 2 4 6 8 10 12 14 16 3 6 9 12 15 18
DSA (dB) DSA (dB)
£ 4.9GHz ILECR |, 78 HD2 2% /5l & , DDC 5% #4550 £/ 4.9GHz ILELI | 78 HD2 2% 53l & , DDC 5% ¥ #50

( FFRAE , AL TR )
[ 7-405. 4.9GHz %/ T RX HD2 5 DSA RIBE K% R
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7.12.12 4.9 GHz T 1 RX #.E4%4: (continued)

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

72
75| = -40°C A
P PP P ad
— 110°C .
-81 ved
-84 /-,)
. -87 —
2 90 -
8 o3 el
N 96 /|
I g9 /K }fa"
-102%%
105
-108 /\ N M
111 i
114
30 -27 -24 21 -18 -15 -12 -9 6 -3 -1

Input Amplitude (dBFS)

ffiH 4.9GHz ULFCES |, 7E HD2 &% /5ll& , DDC 5% Bt

( RPFRAE , XTI )

E] 7-406. 4.9GHz 4T RX HD2 5\ BB FAEZ AKX A

-62 I
64| om o
66| — 3RX %
o 4RX /
g -70
T N -
= . ~_1'4/
RS =7
;Z N~ 4
-80 \ V/
-82

3 5 7 9 11 13 15 17 19
DSA (dB)

{fiFH 4.9GHz ULt , DDC 3R ( XFF3R1AE | X T 4%
)
E 7-407. 4.9GHz %/£F RX HD3 5 DSA ¥ BALEEH XA

Input Amplitude (dBFS)
fiifH 4.9GHz ILECHS , DDC 2t ( 43R4 , AL T A
X))
& 7-410. 4.9GHz %+ T RX HD3 53\ PR E R KL R

f# ] 4.9GHz VLECHT |, fhHRAF9 3
E| 7-411. 4.9GHz %4 F RX # A SFDR (*400MHz) 5% \IRIEF

-62 - -65
#— -40°C +=+ 1RX — 3RX
a8 25C 70| 8 2RX — 4RX
65| — 110°C
-75
68 -80 .-
8 /E__/E/s/ ) P p
2 7 & i w
2 ﬁ : \ - I
. 2 YA,
-74 -95 7‘,
/—u/ -100
=77 /L\ Tr— | ¥ 105
/ AR
-80 -110
3 6 9 12 15 18 30 27 -24 21 -18 -15 12 9 6 -3 -1
DSA (dB) Input Amplitude (dBFS)
i 4.9GHz VLHCRT , DDC 58 ( X F3RAE , AL T4 {iF 4.9GHz ULFickS , DDC 3 ( A T-3RAE | X T4
X)) )
& 7-408. 4.9GHz %+ F RX HD3 5 DSA R EBEFMEERKXE B 7-409. 4.9GHz %+ T RX HD3 5%\ H PRl ik &
-66 102
69 | #+* -40°C | 99 ++ 1RX
n|=enme % es o
i75 T s B PN *\§ —— 4RX
_ L 90
? 2 g7
g § 84
8 2 81
I c
g 78
= 75
72
69
66
30 27 -24 21 -18 -15 12 9 6 -3 - 30 27 24 21 18 -5 12 9 -6

Input Amplitude (dBFS)

BEEKXR
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7.12.12 4.9 GHz T 1 RX #.E4%4: (continued)

Ta=+25°C H ADC XA2 = 2949.12GHz WL EME . BN © it K2 = 491.52MSPS ( #liHK+9 6 ) , PLL B4
*ﬁﬁ y EEP fREF =491.52MHz y AlN = - 3dBFS , DSA ﬁﬁ= 4dB.

83
= 1RX — 3RX
82.5| 88 2RX = 4RX
)
w
3
2 si1s Ja \\\
5 ¥ N/
& 81
© |-y \'4
8 805
E /
S A\
® e ANV
795 VA i
79
0 2 4 6 8 10 12 14 16
DSA (dB)

{#iH 4.9GHz VL
Kl 7-412. 4.9GHz %/ F RX 3k HD2/3 5 DSA & B AKX &R

-70
|

72| *= 1RX 3RX
/,44'

a8
74 2RX &% 4RX

-76
-78
-80
-82
-84
-86

P
-90
-92
-94

-96
MIN

\/

IMD3 (dBFS)

TYP
Supply Voltage

/] 4.9GHz ULECHT | BN -7dBFS |, SR kg
20MHz , it Bkt T MIN. TYP 8 MAX #E# TAEHE

7-413. 4.9GHz 44 RX IMD3 5 BaJEAEE 4 (% &

MAX

-151
1515

-152

-152.5
-153

-153.5

NSD (dBFS)

-154
-154.5

-155

S ————

-+ 1RX 3RX

-1556.5
-156

88 2RX 4RX

MIN

TYP

Supply Voltages

5/ 4.9GHz ILRLH | {20 12.5MHz | Firfi Fu3 4k F MIN. TYP 2k MAX #E#2 TAEHLUE
B 7-414. 4.9GHz 4T RX BRI & B 5 IR AHEE R FI R R

MAX

7.12.13 8.1 GHz FHJ RX SLRURp:

Ta =+25°C H ADC RFfH = 2949.12GHz i 8 BUH . BRI © ST HIRFER = 1474.56MSPS ( #7292 ) |, MRS
g | Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA %= 3dB , 8.1GHz /L.

2
1
0 = S~——
1
o
2 21—
g
e 4
<
5
— 1RX
6 — 2RX
7 3RX
— 4RX
-8
7400 7600 7800 8000 8200 8400 8600 8800
Input Frequency (MHz)
FriEL A 8.11GHz
& 7-415. RX fRIB S EAEE AR

2
1
0
-1 7
o
3 2 /
g3 \
%_
g -4
<
5
— DSA=0dB —— DSA = 16dB
6 —— DSA=4dB —— DSA = 20dB
7 DSA=8dB —— DSA = 24dB
— DSA=12dB
-8
7400 7600 7800 8000 8200 8400 8600 8800

Input Frequency (MHz)
1RX 1 3RX , w5t 8.11GHz

El 7-416. RX k1B 5% DSA & BRI R
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7.12.13 8.1 GHz T RX #.E4%4: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 8.1GHz /L.

2 0.8
1 8 os ]
0 M 2 fi
_—_—— = oa
-1 £ arn
a S 02 =i
Z -2 S YV N
o z || YTV WA N A
s -3 ) 0 PR Ry - \ =
2 5
-4 2
g g -0.2
-5 a
—— DSA=0dB —— DSA = 16dB g -04
-6 —— DSA=4dB —— DSA =20dB = —— 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 , itk 8.11GHz & 7-418. 8.11GHz %/ F RX IRIEM > Lt
B 7-417. RX R1E 5% DSA BB RINRR
5 T 5
e A 4
o 4 o
2 /f | 3
= 3 “ S 3 -
§ 2 ~ ‘ 2 2 A
£ \ g |
Z 1 £ 1 A |
S | z Jo 1, I\ A
= 0 == " " ZO 0 p=—atp s ‘ll: .r, _)4:, . Pyl WLV‘A_JD)_LLGL*
< z IA
g - S 1
= 5
o -2 =2
E £
3 -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 @ 4 —— nocal, 25°C - - after cal, 25°C
no cal, 110°C - - after cal, 110°C T 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)
&l 7-419. 8.11GHz % T RX $rigf s JeLitk Bl 7-420. 8.11GHz %M T RX AL kL
10 -60
. —— nocal, -40°C - - after cal, -40°C — -40°C
g 8 — nocal, 25°C - - after cal, 25°C — 25°C 4
< 6 no cal, 110°C - - after cal, 110°C -70 110°C
5
g 80
= %)
5 2 PR & //
Z 9 S . 2 90
S N 4 5] /
e | r~ a
o N — = /i
e 4 S~ N L -100 Vg
a | —t Ny
- N T 1A s ~=<op?]
8 — y -110
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)
& 7-421. 8.11GHz %M T RX AR A kL 1 50MHz 47 8]
E 7-422. 8.11 GHz %4 T RX IMD3 S AIRIBE K FR
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7.12.13 8.1 GHz T RX #.E4%4: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 8.1GHz /L.

IMD3 (dBFS)
5
(&)

& 7-423.

-70
—— AnN=-13dBFS, -40°C - - ApN=-7.dBFS, -40°C —— An=-30dBFS, -40°C —— Aj=-13dBFS, -40°C
[ — An=-13dBFS, 25°C - - An=-7dBFS, 25°C 75— — AN=-30dBFS, 25°C —— Ajn=-13dBFS, 25°C
An=-13dBFS, 110°C - - Ap=-7dBFS, 110°C An=-30dBFS, 110°C —— Apn=-13dBFS, 110°C
-80
boo- z R » -85
@
8 gl<= A
2 —
= 95
] [ 100
o ] -
105 [ ARl Y ~_l= I
/ V‘MAT s—-&/v‘ < —
-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)
50MHz #51% 8] K

& 7-424. 8.11 GHz &/ RX IMD3 535 [H]fR A 15 &

Tone Spacing (MHz)

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

NSD (dBFS/Hz)

8.11 GHz &/ F RX IMD3 5 DSA & a#13:&
1RX, -40°C —— = 3RX, -40°C
1RX, 25°C —— = 3RX, 25°C
1RX, 110°C —— = 3RX, 110°C
- = = = 2RX, -40°C 4RX, -40°C
- === 2RX, 25°C —~---4RX, 25°C
- = == 2RX, 110°C — =~-- 4RX, 110°C
iR = T R S R
<~ f 2= =1[=—=:t3
P - e ——

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

Input Amplitude (dBFS)

& 7-425. 8.11GHz %14+ T RX NSD 5#=iRIBAIKX &R

144

1RX, DSA = 3dB Al
-145 1RX, DSA = 12dB .I
146 2RX, DSA = 3dB 1
- - - - 2RX, DSA = 12dB I
__ -147| — - 3RX, DSA=3dB .
N —— - 3RX, DSA = 12dB
% “148| —--- 4RX, DSA = 3dB
& o -
& 149 4RX, DSA = 12dB
o -150 4
[ o?
Z 51 L A
152 _— ~ = \{’;/
e e
153 —F =
-154
100 90 -80 -70 -60 -50 -40 -30 20 -10 O

7-426. 8.11GHz 4T RX NSD 5 FiRIBR XA

Input Amplitude (dBFS)

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

Noise Spectral Density (dBFS/Hz)

A 7-427.

e
—]
__—
R R
—
— AnN=-12dBFS, -40°C —— A=-1dBFS, -40°C
— — AN=-12dBFS, 25°C —— An=-1dBFS, 25°C
AN=-12dBFS, 110°C —— Aj=-1dBFS, 110°C
[ | - - An=-6dBFS, -40°C
- = AnN=-6dBFS, 25°C
- = AnN=-6dBFS, 110°C

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

8.11 GHz %+ F RX NSD 5 DSA & E 1 [X A

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

Noise Spectral Density (dBFS/Hz)

SN
:':'E:.;::::.___________-
N ° [--
—— AnN=-12dBFS, -40°C —— A=-1dBFS, -40°C
—— — AN=-12dBFS, 25°C  —— Aj=-1dBFS, 25°C
An=-12dBFS, 110°C — A=-1dBFS, 110°C
[ - - AnN=-6dBFS, -40°C
- - AnN=-6dBFS, 25°C
- - AnN=-6dBFS, 110°C
0 2 4 6 8 10 12 14 16 18 20

& 7-428. 8.11 GHz %&£ F RX NSD 5 DSA #EHHI<F

DSA Setting (dB)

AR iR
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7.12.13 8.1 GHz T RX #.E4%4: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 8.1GHz /L.

-80

-85

-90

-95

-100

HD2 (dBFS)

-105

-110

-115

-120

— 0°C
— 25°C t
110°C l
d
vl
EayN MA
7 W
Nz \] al
-60 -50 -40 -30 -20 -10 0

Input Amplitude (dBFS)

Kl 7-429. 8.11GHz &4+ RX HD2 5 #iRIBIAIKIX &

-40

-50

-60

—— An=-12dBFS, -40°C —— Ap=-1dBFS, -40°C

—— An=-12dBFS, 25°C —— Ap=-1dBFS, 25°C
An=-12dBFS, 110°C — Ap=-1dBFS, 110°C

- - An=-6dBFS, -40°C

- - AnN=-6dBFS, 25°C

- - AnN=-6dBFS, 110°C

-70

-80

HD2 (dBFS)

NN

-90
YV Y \
H : ) R RETE
-100 [\ P> e R
% S
-110 ~
0 2 4 6 8 10 12 14 16 18 20

&l 7-430. 8.11 GHz %+ RX HD2 5 DSA #E A X R

DSA Setting (dB)

-80

-85

-90

-95

-100

HD3 (dBFS)

-105

-110

-115

-120

— -40°C
— 25°C

110°C /

m

|

AN
’ &l
-60 -50 -40 -30 -20 -10 0

Input Amplitude (dBFS)

B 7-431. 8.11GHz %4/ T RX HD3 5¥FRIBAIIIRER

-30

-40

-50

-60

—— An=-12dBFS, -40°C —— Ap=-1dBFS, -40°C

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

- - AN=-6dBFS, -40°C

- - An=-6dBFS, 25°C

- - An=-6dBFS, 110°C

-70

HD3 (dBFS)

-80

NN
-90 ,\ aﬁ%\v V/
100 LE? — ;%\t—“/‘\/‘ :

T~ "

-110
0

B 7-432. 8.11 GHz %/ RX HD3 5 DSA #BAX &

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

20

2-tone SFDR (dBFS)

-72.5
-75
-77.5
-80
-82.5
-85
-87.5
-90
-92.5
-95
-97.5

-100
-100 -90

— 25°C

— 40°C

110°C

—_—
e —

==

A |

=

/ \ Al
A

J
o< P

A \w {

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

Digital Amplitude per Tone (dBFS)
50MHz i Al g

E] 7-433. 8.11GHz %14 T RX X{#& SFDR 5 FIRIBAIKI< R

0

-10

-20

-30
40

-50

-60

-70

Amplitude (dBFS)

-80
-90

-100
-110
-120

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

& 7-434. 8.11GHz &4+ T RX EF#H FFT, -1dBFS

Output Frequency (MHz)

AN B X

100 150 200 250
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7.12.13 8.1 GHz T RX #.E4%4: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 8.1GHz /L.

0 0
-10 -10
20 20
-30 -30
@ -40 @ -40
8 -50 g -50
8 60 L -60
2 2
EL -70 _é' -70
g 80 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)
AN R B AN B A
B 7-435. 8.11GHz %4 T RX #E%#H FFT , -3dBFS B 7-436. 8.11GHz %/ T RX ¥ % H FFT , -6dBFS
0 0
-10 -10
20 20
-30 -30
@ -40 @ -40
g 50 g 50
2 60 L 60
2 E
-Té_ -70 E_ -70
£ 80 I
-90 -20
-100 -100
-110 -110
-120 -120

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

MBI B

& 7-437. 8.11GHz & RX B&#H FFT , -12dBFS

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

AN I s =
& 7-438. 8.11GHz &+ F RX ¥y FFT , -30dBFS

Amplitude (dBFS)

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

-100

-120

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

A RIS

& 7-439. 8.11GHz 4/ F RX BE%H FFT , -60dBFS

0
-10
-20
-30
-40
-50
-60
-70
-80
-90 | + 1

-100
-110

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

AN | B IR RN -7dBFS
& 7-440. 8.11GHz %4/ RX &t FFT

Amplitude (dBFS)
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7.12.13 8.1 GHz T RX #.E4%4: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hidt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 8.1GHz /L.

0 0
-10 -10
-20 -20
-30 -30
@ -40 @ -40
8 -50 $ 50
8 60 g -60
2 2
EL -70 _é‘ -70
g 80 E 80
-90 1 1 -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)
HMERI LS, HE RO -12dBFS HMERE BiBEa , BE I O -30dBFS
&l 7-441. 8.11GHz &4 T RX XEH#H FFT & 7-442. 8.11GHz %/ F RX & ¥ FFT
0
-10
-20
-30
@ 40
g 50
L .60
2
é‘ -70
£ 80
-90
-100
-110
-120
-250 -200 -150 -100 -50 O 50 100 150 200 250

Output Frequency (MHz)
SMERIN B, B IR -60dBFS
& 7-443. 8.11GHz &4 F RX W&l FFT

7.12.14 9.6 GHz F /] RX S B4t

Ta = +25°C H ADC K% = 2949.12GHz W (B BME . BRSME © i HSRAESR = 1474.56MSPS ( #ilUA 1R 2) |, SMEBRS
B, Hid fok = 11796.48MHz , Ay = - 3dBFS , DSA % &= 3dB , 9.6GHz LA

25
2p At
15> [ <
. R —~—
o 1 S N T
§ 0524 N ,./’/ £ &
% 0 // 2 ~;~/ *
< -05
g
—— DSA=3dB, 1RX - - DSA=12dB, 1RX
15 —— DSA=3dB, 2RX - - DSA=12dB, 2RX
2 DSA=3dB, 3RX - - DSA=12dB, 3RX
—— DSA=3dB, 4RX - - DSA=12dB, 4RX
25
9000 9200 9400 9600 9800 10000 10200
Input Frequency (MHz)
briEA 9 9.6GHz , 9.6GHz 11~ RX H AJRIliE 5 5% [A] ) 3¢
#
K 7-444. RX S \IRIE S AR R

Input Amplitude (dB)

25
2 /\
1.5 s N\
1/ \\
\
05 N ﬁ-;h\i
0 e
0.5 | — DsA=0dB
- - DSA=4dB
-1 DSA=8dB
- - DSA=12dB
1.5 — DpsaA=16dB
|- - DsA=20dB
—— DSA=24dB
25
9000 9200 9400 9600 9800 10000 10200
Input Frequency (MHz)
PN 9.6 GHz
P 7-445. GHz
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7.12.14 9.6 GHz T 1) RX #.E4%44: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz L/,

0.8 5
— et
@ o 4
S 06 Q
2 > 3
g 04 = LT
£ 1 g 2 -
T R'A e
5 02 ——A ‘ 3 /
S I\ =T} \ c 1 /
=z 1 / 1\ o
S o I v TV Nl A Z o0
f= fag
o S
£ 02 E
a ) -2
g -04 =1
3 £
é —— nocal, -40°C - - after cal, -40°C a -3 — nocal, -40°C - - after cal, -40°C
‘El -0.6 —— 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)
B 7-446. 9.6GHz &M T RX IRIBM I L& M Bl 7-447. 9.6GHz &+ T RX {RIBH /et
5 10
0
g 4 — o 8
g 3 < 6
= 2
= ks A
g, A ! £ [T
° ] \ | \ Iz 2 AN |
= \ J 2| . NIA\WIN S A y -
S 0»&)‘, Z ;-\‘.:fl./\xt\v\‘_ﬁ"[&\[':“.ﬂ'r“ 3 2 ol el - :{fvva
A Y VNIRRT A WA I OSSN A T e T
s 1 — —r\] S . s -2 o~ V
= V ¥ 5
@ (<}
3 2 -E 4
=
o [0}
a 3 — nocal, -40°C - - after cal, -40°C @ 6 — nocal, -40°C - - after cal, -40°C
@ 4 —— nocal, 25°C - - after cal, 25°C T 8 —— nocal, 25°C - - after cal, 25°C
T no cal, 110°C - - after cal, 110°C no cal, 110°C - - after cal, 110°C
-5 -10
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)
Bl 7-448. 9.6GHz %/ T RX fafrMsrJe&ei Bl 7-449. 9.6GHz %4+ T RX A4 Ikt
-60 -40
— -40°C —— An=-13dBFS, -40°C - - An=-7.dBFS, -40°C
— 25°C A —— AN=-13dBFS, 25°C - - Ap=-7dBFS, 25°C
-70 110°C -50 — An=-13dBFS, 110°C - - Ap=-7dBFS, 110°C
. -80 . -60
q ) S e § R PR IE G ..
2 90 2 70— L T o — e e
2 / =
-100 / -80
,(7 R~ — [
-110 > o -90
-120 ‘ -100
-60 -55 -50 -45 -40 -35 -30 -25 -20 -15 -10 -5 O 0 2 4 6 8 10 12 14 16 18 20
Input Amplitude per Tone (dBFS) DSA Setting (dB)
& 7-450. 9.6GHz %1+ T RX IMD3 5¥=R1E M 1< & 50MHz 45 [] [
7-451. 9.6 GHz %/ F RX IMD3 5 DSA ¥ &Kk &
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7.12.14 9.6 GHz T 1) RX #.E4%44: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz L/,

-40
—— AnN=-13dBFS, -40°C - - Ap=-7.dBFS, -40°C
—— AnN=-13dBFS, 25°C - - Ap=-7dBFS, 25°C
-50 — An=-13dBFS, 110°C - - Ap=-7dBFS, 110°C
__ -60
(] b
e - -
o I e ] r. hEEE ..
2 70| T R P e S
= [ 1 PR
=
-80
90 S —— _—]
-100

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

50MHz 4 [ [
K 7-452. 9.6 GHz %+ RX IMD3 5 DSA #E K< &

-50

—— An=-30dBFS, -40°C —— Aj=-13dBFS, -40°C
60 || —— An=-30dBFS, 25°C —— Aj=-13dBFS, 25°C
An=-30dBFS, 110°C —— Aj=-13dBFS, 110°C

-70

80 —|

-90

IMD3 (dBFS)

-100

10 gz —L —

-120

-130

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

50MHz 47 ] [
& 7-453. 9.6 GHz &% F RX IMD3 535 [A]Fg 8] (X R

144 7
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
Y - = = = 2RX, 110°C — === 4RX, 110°C
< 148
w
g 149 -
a 150 e
2 : B B TN T A S O g
-151 T = e L
152  — = ==
153
154

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

& 7-454. 9.6GHz %&£ T RX NSD 5¥ZIRIEA KX R

-143
1RX, DSA = 3dB I
-144 1RX, DSA = 12dB I
145 2RX, DSA = 3dB
- - - - 2RX, DSA = 12dB l
__ -146| — - 3RX, DSA =3dB
N —— - 3RX, DSA = 12dB ,]
% “147| —--- 4RX, DSA = 3dB l
g — . = ]
& 148 4RX, DSA = 12dB b
9 149 /
Z 150 !
I~
-151 — - /
152 et < = 4
153 E— =

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

] 7-455. 9.6GHz %+ RX NSD 53FiRIE = HIX R

140
_ 142
N —
S 144 |
S IR S A
%; 148 B
C [ |
& -150
£ 152 |—
] —— AN=-12dBFS, -40°C —— Ap=-1dBFS, -40°C
& 154 — — An=-12dBFS, 25°C —— Ap=-1dBFS, 25°C
° An=-12dBFS, 110°C — A=-1dBFS, 110°C
2 156 . . A=-6dBFS, -40°C
Z 58 - - AN=-6dBFS, 25°C

- - AN=-6dBFS, 110°C
-160

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

& 7-456. 9.6 GHz 4/ RX NSD 5 DSA ®E XA

-80
— -40°C
-85 | — 25°C
110°C

-90

MNA)

|~

o
o

HD2 (dBFS)
)
o

o5 A
AN /\_‘QV /J \yV

-110
~—
-115

-120
-60 -50 -40 -30 -20 -10 0
Input Amplitude (dBFS)

& 7-457. 9.6GHz 2FF RX HD2 53 P % &
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7.12.14 9.6 GHz T 1) RX #.E4%44: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz L/,

-40 -50
—— AnN=-12dBFS, -40°C —— An=-1dBFS, -40°C — -40°C
50| — Aw=-12dBFS, 25°C —— An=-1dBFS, 25°C 0| — 25°C
An=-12dBFS, 110°C — Ajy=-1dBFS, 110°C 110°C
- - AnN=-8dBFS, -40°C //
60| - - AN=-6dBFS, 25°C . -70
& - - An=-6dBFS, 110°C & /
Lo 70 Lo -80 /
g = g /
8 -80 = 8 -0 y
Y e N = /
90 P Y e -100 /.\7’
S RS N AR B PR P o o
-100 = == = L= '\ 7:‘/ 110 e —~ V‘X]\/
% T <>
-110 -120
0 2 4 6 8 10 12 14 16 18 20 -60 -50 -40 -30 20 -10 0
DSA Setting (dB) Input Amplitude (dBFS)
[ 7-458. 9.6 GHz %&£ F RX HD2 5 DSA & ERAIIXHR Bl 7-459. 9.6GHz %4+ T RX HD3 E¥#HFAIfK R
0 0
—— An=-12dBFS, -40°C —— Ap=-1dBFS, -40°C 10
10| — AN=-12dBFS, 25°C  —— A=-1dBFS, 25°C
20 AN=-12dBFS, 110°C — A=-1dBFS, 110°C -20
- - An=-6dBFS, -40°C 30
30| - - An=-6dBFS, 25°C — &
— - - An=-6dBFS, 110°C QL 40
‘g -40 — 3 50
T 50 g -60
8 2 70
-60 — —— e — s -
- == E 80
-70
R IR T T -90 | —
-80 i -100
-90 s e — 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 7-460. 9.6 GHz %+ RX HD3 5 DSA % BRI & -1dBFS
E 7-461. 9.61GHz %&£ F RX &5t FFT
0 0
-10
20 20
-30
@ -0 @ -0
2 g -50
8 .60 8 60
2 2
g E o
£ 80 £ 80
90 }
-100 -100
-110
-120 -120
-750 -500 -250 0 250 500 750 250 -200 -150 -100 -50 O 50 100 150 200 250
Frequency (MHz) Output Frequency (MHz)
-6dBFS -3dBFS
Bl 7-462. 9.61GHz %/ RX F4 FFT Bl 7-463. 9.61GHz %/~ RX B84 FFT
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7.12.14 9.6 GHz T 1) RX #.E4%44: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz L/,

0 0
-10 -10
20 20
-30 -30
@ -0 @ -0
8 -50 g -50
8 60 L -60
2 70 2 70
£ 80 £ 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)
-6dBFS -12dBFS
Bl 7-464. 9.61GHz %/ RX F%H FFT Bl 7-465. 9.61GHz %/ RX B84 FFT
0 0
-10 -10
-20 -20
-30 -30
@ -40 @ -40
8 0 5 <
2 .60 € 60
2 70 2 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 0 50 100 150 200 250
Output Frequency (MHz) Output Frequency (MHz)
-30dBFS -60dBFS
Kl 7-466. 9.61GHz %/ RX B &4 FFT K& 7-467. 9.61GHz %/ RX £54H FFT
0 0
-10 -10
-20 -20
-30 -30
@ -40 @ -40
3 50 3 50
8 .60 g -60
2 70 £ 70
£ &0 £ 80
-90 i -90 |
-100 -100
-110 -110
-120 -120
250 200 -150 -100 -50 0 50 100 150 200 250 250 200 -150 -100 -50 O 50 100 150 200 250
Output Frequency (MHz) Output Frequency (MHz)
9.585GHz 1 9.635GHz , H&IE/E N -7dBFS 9.585GHz #l1 9.635GHz , H.%EE A -12dBFS
K 7-468. 9.61GHz %M T RX X EF#H FFT ] 7-469. 9.61GHz %4 T RX S EHH FFT
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7.12.14 9.6 GHz T 1) RX #.E4%44: (continued)

Ta =+25°C H ADC RFfH = 2949.12GHz i 8L BUH . BRINZAT © ST HIRFER = 1474.56MSPS ( i T v 2 ') |, MRS
B Hdt fo k = 11796.48MHz , Ay = - 3dBFS , DSA &= 3dB , 9.6GHz L/,

0 0
-10 -10
-20 -20
-30 -30
@ -0 @ -0
8 -50 g -50
8 60 g -60
2 70 2 70
£ 80 £ 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 O 50 100 150 200 250
Output Frequency (MHz) Output Frequency (MHz)
9.585GHz i1 9.635GHz , &%y -30dBFS 9.585GHz #i1 9.635GHz , H.%1E)¥ A -60dBFS
K&l 7-470. 9.61GHz %/ RX W& FFT & 7-471. 9.61GHz & T RX & FFT
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7.12.15 PLL Fi ph SR

16 TX St & |, @it 20 x log10 (12GHz/Foyt) FritEft
12GHz

& 7-472. 12GHz &4 T PLL FIAMEI80 (A AL g = 5
RS SRR (A 5K 2R

-80
— fuoo=11796.48MHz
-90 — fy00=8847.36MHz
fyoo=7864.32MHz
= -100
TN
O
% -110 N /_A\
= 1l
o -120
o
=z
® -130
©
=
T 140
N
N
-150 |
H' R
-160 hii
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL EH , frer = 491.52MSPS |, 1£ TX % i v I &

& 7-473. fout = 2610MHz I HI A7 75 S5 mAE AT R AN
fyco X F

-80

— 25°C
-90 — -40°C
110°C

-100

-110 =

)\

A%
\

e

-120

-130

Phase Noise (dBc/Hz)

-140

-150

N
WL

-160
1E+3

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

Offset Frequency (Hz)
PLL B H , fyco = 11796.48MHz , frer = 491.52MSPS |, 7 TX
fiy B
& 7-474. fout = 1910MHz i} 12GHz VCO A 5
PRI ZE AR (Rl IR R

1E+7 1E+8

-80
— four=2610MHz
— four=3510MHz
fouT=4910MHz
— -100
T §\
8 MR -
3 RSN
& -120 Q
2 N
[0
(7]
g \\
T 140
A
Nl
-160 I
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL B , fyco = 11796.48MHz , frer = 491.52MSPS , 7£ TX
A 4 i )
&l 7-475. 25°C %4+ T 12GHz VCO HMIALMer= 545
M four MKIRHR

-80
— four=2610MHz
-90 — four=3510MHz
fouT=4910MHz
o -100
g \\-\-\"\'u
[3) ™NATH
@ -110 o
Y PR
@ -120
2 N
o -130
e
o 140 ot
ME"'\.
-150 o I 7?
-160 ‘F
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL J5H , fyco = 11796.48MHz , frer = 491.52MSPS |, 7 TX
fgy B
K 7-476. - 40°C %44 F 12GHz VCO {4 = 5 (Rt
FEM four KRR

-80
— four=2610MHz
90l — four=3510MHz
four=4910MHz
N
g 100 A /;\
E W
g -110 WS \
8 120 N
2 N
o -130 ™
8 N
o 140 N
\\
N
-150 \NH%“E:
-160
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL JaH , fyco = 11796.48MHz , frer = 491.52MSPS , 7£ TX
A B
& 7-477. 110°C 4/ F 12GHz VCO a4 5 wis
BERM four KRR
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-80 -40
—— low CP setting — frer = 122.88MHz
90 —— high CP setting -42 —— frer = 245.76MHz
mid CP setting S 44 frer = 368.64MHz
= -100 ) — fReF = 491.52MHz
I L 9 -46
O ~ 2
@ -110 [—r ey S 48
> P~ 3 -
8 120 § 50 . ——
4 ['%
@ -130 g -52
@ N T .54
= N py
T 140 S SN B e e S T
£ -56
-150 !
i -58
| T [ |
-160 -60
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8 40 20 0 20 40 60 80 100 120

freq_offset(KHz)
PLL JEH , fyco = 11796.48MHz , frer = 491.52MSPS |, 7£ TX
B
& 7-478. foyr = 2.6GHz i 12GHz VCO AHALME S 5k
BHEN CP RERIKIXFR

Temperature (°C)
PLL A/ , fyco = 11796.48MHz , 1kHz & 100MHz , {4
AT | 75 TX B o 0
K| 7-479. four = 2.6GHz i} 12GHz VCO #4MFa Az s
5REM frer HFIXER

-120
= — frer = 122.88MHz
< 121 —— fRer = 245.76MHz
[ frer = 368.64MHz
I~ — frer = 491.52MHz
g -123
o)

-124
b [
X 125 — =
3 —1 1 L —
2 126 il
: L T
8 12714 —
] |
2 -128
[Z2]
£ 129
o

-130

40 20 0 20 40 60 80 100

Temperature (°C)
PLL & , fuco = 11796.48MHz , ££ TX iy ! s il &
& 7-480. four = 2.6GHz It} 12GHz VCO M=
( 600kHz 1R %M T ) HIEEM frer RIFKIXR

-125
T -126
O
g -127 ]
= -
g 128 ] ==
= J—
?‘ 129 L1 — | — -
u —'—’__—-
Z 130 e
8 et
5 -1
8 -132
2 133 —— fRer = 122.88MHz
g - —— fReF = 245.76MHz
8 434 fRer = 368.64MHz
[N — freF = 491.52MHz

-135

40 20 0 20 40 60 80 100

Temperature (°C)
A, PLL B, fyco = 11796.48MHz , ££ TX iyt i i &
& 7-481. four = 2.6GHz It} 12GHz VCO FfzME s
( 800kHz REE %A T ) SIEM frer RIKIKR

-125
— — frer = 122.88MHz
T 126 —— frer = 245.76MHz
o frer = 368.64MHz

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

-135

40 20 0 20 40 60 80 100

Temperature (°C)
PLL B | fyco = 11796.48MHz , 7E TX it 3 i &
& 7-482. foyr = 2.6GHz I} 12GHz VCO HfzMg s
( IMHz fREE T ) SRERN free BKIXR

-130
= — frer = 122.88MHz
% -131 —— frer = 245.76MHz
4 .32 frerF = 368.64MHz
= —— frer = 491.52MHz
8 133
e}
O 134
I
= -135
@
= -136
T [

T

% -137 == ——
=z
o 138 ——
@
£ -139 p#

140

-40 -20 0 20 40 60 80 100

Temperature (°C)
PLL B , fyco = 11796.48MHz , 76 TX %yt i i &
&) 7-483. foyr = 2.6GHz it 12GHz VCO A firMg s
( 1.8MHz MR T ) SRR frer KRR
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-140

—— frer = 122.88MHz
141 —— frer = 245.76MHz
42 frer = 368.64MHz
—— frer = 491.52MHz

-143
144

-145 =
-146
-147
-148
-149

-150
-40 -20 0 20 40 60 80 100
Temperature (°C)

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

& 7-484. foyr = 2.6GHz i} 12GHz VCO #fALME
( 5MHz R &4 T ) SERER free RIKIRR

Phase Noise at 5MHz Offset (dBc/Hz)

-150
-151

-153
-154
-155
-156

-157

— frer = 122.88MHz
-158 —— frer = 245.76MHz
159 frer = 368.64MHz
—— frer = 491.52MHz

Phase Noise at 50MHz Offset (dBc/Hz)

-160
-40 -20 0 20 40 60 80 100
Temperature (°C)

PLL J3H | fuco = 11796.48MHz , 7 TX %yt sl i

& 7-485. foyr = 2.6GHz i} 12GHz VCO #HALME
( 50MHz RBZMAHT ) SEEM frer MMXR

-80
— 25°C
-90 — -40°C
110°C
< -100
N
§ -110 RS 7N
o TPt |
@ -120
[}
4
2 -130 \
£ N\
T 140 N
N
-150
i
-160
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL J3H , fyco = 9830.4MHz , frer = 491.52MSPS , 7£ TX
Bt S 0
& 7-486. foyr = 1910MHz K 10GHz VCO LM 5
S A FIIRLE R R 20 R

-80
— four=2610MHz
-90 — four=3510MHz
four=4910MHz
= -100 kv
N
I
& 110 \& 3 .
n
e TSREHEER
@ -120
. 130 \
o -
£ A
T 140 N
N
NI |
-150
=T“--::
-160
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL A , fyco = 9830.4MHz , frer = 491.52MSPS |, 7£ TX
o 4 i 0

B 7-487. 25°C %4+ F K 10GHz VCO iA1= 5RiE
BEM four HIKIRAR

-80
— fouT=2610MHz
-90 — four=3510MHz
fouT=4910MH
L out=4910MHz
5 -100
8 -110 ke
g B aa\
[0}
_g -120
b4 \th
® -130
8
o .140 R
NN
N
-150 i g—:?,.
-160 I
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL 5 H , fyco = 9830.4MHz , frer = 491.52MSPS , 7£ TX
A i
& 7-488. - 40°C %14 T 10GHz VCO a1 5m#s
PR four AIRIRR

-80
— four=2610MHz
90 — fout=3510MHz
fout=4910MHz
< -100
N \
I
3 et
Q -110 Wy A
. MR
o -120
2 \:
@ -130
3 N
o 140 AN
N
IMNAI i
-150 e
-160
1E+3 1E+4 1E+5 1E+6 1E+7 1E+8

Offset Frequency (Hz)
PLL J3H , fuco = 9830.4MHz , frer = 491.52MSPS |, 7£ TX
B B
& 7-489. 110°C %/4:F 10GHz VCO #Ef1 " 5 fte
PR four RIBIRR
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-40
—— frer = 122.88MHz
-42 —— fRer = 245.76MHz
g 44 frer = 491.52MHz
)
o -46
R]
S .48
I [—
§ 50 ~— |t
&
52
el
Q
8 54N P
g ~— —T
£ 56
-58
-60
40 -20 0 20 40 60 80 100

Temperature (°C)
PLL B , fyco = 9830.4MHz , 1kHz % 100MHz , S{il£E A
W, 7R TX Hin o Ul =

& 7-490. foyr = 2.6GHz K 10GHz VCO 47 fs
SiREFM frer MHFIRER

Phase Noise at 600kHz Offset (dBc/Hz)

PLL BH , fyco = 9830.4MHz , 78 TX i skl &

& 7-491. foyr = 2.6GHz i} 10GHz VCO #HAzME
( 600kHz %4 T ) 5EEM frer HIKIR KR

-120
121
122
123
124
-125
-126
127
-128
-129
-130
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—— frer = 122.88MHz
—— freF = 245.76MHz
frer = 368.64MHz
|
/\//_/___/_,-—'
L] //‘
T |
/4
-40 -20 0 20 40 60 80 100

Temperature (°C)

-125
T -126
@
g 127
3 128 = T
£ -
© 129 — =
T LT _
2 130
8 —
L -131
® 4
8 132
2
g - —— frer = 122.88MHz
8 34 —— frer = 245.76MHz
T freF = 491.52MHz
-135
40 -20 0 20 40 60 80 100

Temperature (°C)

PLL EH , fyco = 9830.4MHz , 78 TX i sl &

& 7-492. foyr = 2.6GHz it 10GHz VCO Affz M 75
( 800kHz %4 T ) 5EEM frer HIKIRER

-125
-126
-127
-128
-129
-130
-131
-132
-133
-134
-135

Phase Noise at 1MHz Offset (dBc/Hz)

—— frer = 122.88MHz

—— frer = 245.76MHz
frer = 491.52MHz

Q

-40

PLL BH , fyco = 9830.4MHz , 72 TX it ikl &

&l 7-493. four = 2.6GHz it 10GHz VCO AR fzME s
(1MHz %4 T ) SEEEM frer FIFXR

-20

0

20 40 60 80
Temperature (°C)

100

Phase Noise at 1.8MHz Offset (dBc/Hz)

-130
-131
-132
-133
-134
-135
-136
-137
-138
-139
-140

— frer = 122.88MHz
— frer = 245.76MHz
frer = 491.52MHz
— |
-40 -20 0 20 40 60 80 100

Temperature (°C)

PLL i, fuco = 9830.4MHz , 7 TX fi il

&l 7-494. foyr = 2.6GHz it 10GHz VCO i frlg s
(1.8MHz & F ) 5REM frer MK ER

-140
-141
-142
-143
144
-145
-146
-147
-148
-149
-150

Phase Noise at 5MHz Offset (dBc/Hz)

— frer = 122.88MHz
— frerF = 245.76MHz
frer = 491.52MHz

|

_ — ]
7
T
-40 -20 0 20 40 60 80 100

PLL 1 |, fuco = 9830.4MHz , 7 TX i s

&l 7-495. foyr = 2.6GHz it 10GHz VCO Hfizl B
( 5MHz 4T ) 5IRER frer FIKXR

Temperature (°C)

124
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ® (415)
(6)
AFE7951IABJ ACTIVE FCBGA ABJ 400 90 RoHS & Green SNAGCU Level-3-260C-168 HR -40 to 85 AFE7951I
AFE7951IALK ACTIVE FCBGA ALK 400 90 Non-RoHS Call Tl Level-3-220C-168 HR -40 to 85 AFE7951
& Green SNPB

@ The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

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

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

OBSOLETE: Tl has discontinued the production of the device.

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

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

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

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

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

® ead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

Important Information and Disclaimer: The information provided on this page represents Tl's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
Tl and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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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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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

BALL GRID ARRAY

17.2

BALL A1 CORNER 16.8

17.2
16.8

16)

( (1.4)

265
2.29

]

[ [

Ly

0.76 _| BALL TYP
0.56

0.5

03 TYP

-
<
)

i

SEATING PLANE
NOTE 4

h (0.9) TYP

T
OO000O0®
000000

z 3 c s
0000000000
0000000000
0000000000
0000000000
0000000000

-

|

0000000
0000000
0000000
00000000
000000000
OO00000000O0
00000000000
000000000 0G
O|0O00000000G

J

0.55 /

0.45
clals]
c|NOTE 3

T\I X Z2 1T 4 < <

> 0 m ®

400X @

?0.150)
@ 0.08)

© O
0000000000000 OOOOO0OBGT—

0000000000
0000000000

= OOOOOOOO})OOOOOOOOOO@‘

w| O0O00O0O00O000O
a| O0O00O000000
~[ O0O0O0000000

11 13 15 17 19
8 10 12 14 16 18 20

N
IS
(2]

l0.8] TYP

4225930/C 03/2023

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
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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
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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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