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T HFEE et 1 TAHEIR oo 47
2 B e 1 T2 TNBETTHER oo 47
B BB ettt eeenenes 1 T3 oo, 49
A BABEELER oottt 3 T4 BFTIREREI e 76
B B B B AT BE oottt 4 B TR e 89
B BT e 9 7.6 SPIZFAEREIILIT oo 92
8.1 LI I R ATTE Lo 9 B EHIEEHE. .o 147
B.2 ESD ZEZ ettt 9 B R B I ettt 147
B.3 BB AT 2 e 10 8.2 HLTEIRTFH oo, 153
8.4 BUERELZ R oo 10 8.3 HLBEAHZEHE U oo 160
6.5 B AHEME - BT o 11 B A SR ettt 163
6.6 HL AR - BETHEE oo 13 9 BRI SRR s 174
B.7 FLAUERTE = T et 9.1 FEWC SRS T Lo 174
B.8 I FFZEIR oo 9.2 THFBEE e, 174
8.9 FFE AT e 0.3 B et 174
6.10 SPIHT FRIEFFE B e 9.4 B HITBU S e 174
6.11 HLAUHEM: - B 9.5 ARIEZR et 174
6.12 f7EE: © XUF i 10 BB T T BETE T oo, 174
6.13 BURVERE © TR FEEI R F IR oo 45 11 PR BEFITIBE o 174
T VBT oottt 47
4 B
= — BAREER (B b U T
U BEH W )( SEL/SEFI TID JESD £H
DAC39RF10 2 10.24/20.48GSPS A& H A5 T
DAC39RFS10 1 10.24/20.48GSPS ANidE ANiEH &
DAC39RF12 2 12/24GSPS AiE AiE I
DAC39RFS12 1 12/24GSPS & A3 e
DAC39RF10-EP 2 10.4/20.8GSPS g iE A YR
DAC39RFS10-EP 1 10.4/20.8GSPS ANiE ANiE R
DAC39RF10-SP 2 10.4/20.8GSPS 120MeV 300krad =
DAC39RFS10-SP 1 10.4/20.8GSPS 120MeV 300krad =
DAC39RF10-SEP 2 10.4/20.8GSPS 43MeV 30krad =
DAC39RFS10-SEP 1 10.4/20.8GSPS 43MeV 30krad 2
DDS39RF12 2 12/24GSPS ANiEH AiEH 1% 2 NidiE
DDS39RFS12 1 12/24GSPS EH AEH 17 2 ANiliE
DAC39RF10EF 2 10.24/20.48GSPS ANidE ANid FH BINERZ R
DAC39RFS10EF 1 10.24/20.48GSPS A3 Sed| R RZ R
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B DGND DGND DGND 3SRX- 3SRX+ DGND 1SRX- 1SRX+ DGND AGND AGND AGND AGND AGND VSSCLK VSSCLK B
C A4SRX+ S5SRX+ vDDT VvDDT vDDT DGND vDDT vDDT DGND AGND VEEAM18 | VEEAM18 | VEEAM18 AGND VSSCLK VSSCLK C
D 4SRX- 5SRX- VvDDT TXEN1 TXENO RESETB SDO SDI VvVDDIO AGND VEEAM18 | VEEAM18 | VEEAM18 AGND VSSCLK CLK+ D
E DGND DGND DGND FRDIO FRDI1 SCANEN SCSB SCLK VvDDIO VSSCLK VSSCLK VDDCLK10 VSSCLK VSSCLK VSSCLK CLK- E
F B6SRX+ TSRX+ VvDDT FRCLK FRDI2 DGND VDDDIG VDDEA VDDEA VDDLA VDDCLK10 VSSCLK VSSCLK VSSCLK VSSCLK VSSCLK F
G BSRX- 7SRX- vDDT FRCSB FRDI3 VvDDT DGND VvDDDIG DGND VSSCLK VSSCLK VSSCLK AGND VDDA18A AGND AGND G
H DGND DGND DGND ALARM vDDT DGND VDDDIG DGND DGND VDDLA VDDCLK10 | VDDCLK18 | VDDCLK18 | VDDA18A AGND RBIAS- H
J DGND DGND DGND SYNCB vDDT DGND VDDDIG DGND DGND VDDLB VDDCLK10 | VDDSYS18 | VDDSYS18 | VDDA18B EXTREF RBIAS+ J
K 14SRX+ 15SRX+ vDDT VDDR18 DGND vDDT DGND VDDDIG DGND VSSCLK VSSCLK VSSCLK AGND VDDA18B AGND AGND K
L 14SRX- 15SRX- VvDDT VDDR18 DGND DGND VDDDIG VDDEB VDDEB VDDLB VDDCLK10 VSSCLK VSSCLK VSSCLK VSSCLK VSSCLK L
M DGND DGND DGND VDDR18 RTEST vDDT DGND VDDDIG DGND VSSCLK VSSCLK VDDCLK10 VSSCLK VSSCLK VSSCLK SYSREF+ M
N 12SRX+ 13SRX+ vDDT VDDR18 DGND ATEST VDDDIG DGND vaprs AGND VEEBM18 | VEEBM18 | VEEBM18 AGND VSSCLK SYSREF- N
P 12SRX- 13SRX- vDDT VvDDT vDDT DGND vDDT VvDDT vaPs AGND VEEBM18 | VEEBM18 | VEEBM18 AGND VSSCLK VSSCLK P
R DGND DGND DGND 11SRX+ 11SRX- DGND 9SRX+ 9SRX- DGND AGND AGND AGND AGND AGND VSSCLK VSSCLK R
T DGND DGND DGND 10SRX+ 10SRX- DGND 8SRX+ 8SRX- DGND AGND AGND DACOUTB+ | DACOUTB- AGND VSSCLK VSSCLK T
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* 5-1. 5| jHIThRE

e o .
2 ] COORD

DAC it

DACOUTA- A3 O |DAC iili A Bt 5ol T 0t [E A7 & DAC 2B A A (RFFS 2 T B

DACOUTA+ A2 O | DAC iith A Bt EA%s 7 0t i IR Ai7E & DAC 2 MU I A A (RFFE A2 (A

] DAC it B MOt 5 i3 T it AR AU & DAC & HLF IR R E HUTERE . e

DACOUTB 3 O | imi s b R
DAC i3t B {04t 1E B 7 41t A5 507 7 DAC 2 MUt IR A R B R e (M A 25

DA B T12 -

couTes O | it g ot n

Z5 I A1 SYSREF i\

k. 1o S PR BRI SRS T CLK+ Al CLK- 2 i1 — /P96 1009 2403k . 20 El o Bl
T

ke ore S5 (F I B A B T CLK+ Al CLK- 2 (14— I35 1000 2/ sk, %o B it
A R B T AT

SYSREE- N16 %4y JESD204C SYSREF i A\ i Hesii . SYSREF+ Hl SYSREF - 2 [il#—/if 1000
e

SYSREF+ M16 ?tﬁ%iESD204C SYSREF % A\ it . SYSREF+ fl SYSREF - 2 [a]F —/NA #5100 Q
FEoy A o

TR

o o T B S O SO L E P £ F e 25 BEATE] OSRX+ 1 1000 7y 63
.

S g IR A O AN 40 B e S b £ 2 G 2 B8 R OSRX- 0 100Q 74 6
.

i o TR 1 SN LA B AR A e A S A ) 1SRXH [ 100Q Y0
.

s o T SR B 1 EHIN. LR AR & E P 25 B A 1SRX- ) 100Q P
=,

. Iy T B S 2 BRI L P £t e 25 BEATE] 2SRXH 11 1000 736
.

S s TR I 2 AN 00 B e S b £ Gt B R 2SRX- 101000 74 6
.

. o T B S 3 GO L PR £ o e 25 BEAIE] BSRXH 11 1000 7Y
.

SR o TR 3 TN dh B e e £ A Gt 2 B A 3SRX- 01000 76
.

. o T B S 4 GO L PR £ 2R 25 BRI 4SRXH [ 1000 736
.

P, o T B SE 4 AN, LR e & o 2 B AU ASRX: [ 1009 PO
.

5SRX. o2 T B S 5 BRI L PR £ S 25 BRI SSRX+ 1 1000 736
.

ssrxe o AT 5 TR d B e e £ G B A B 5SRX- 01000 7436
.

sSRx. o T SR S 6 GURI N L PR £ 2R 25 BRI 6SRXH [ 1000 7Y
.

sSRxe o T B S 6 AN LB e & o P 2 B U] 6SRX [ 100Q P
.

TSR, - T SR S 7 GO LR PR £ S 25 BERTE] TSRXH [ 1000 796
.

e o MR IR 7 A, AR A R A B RIS TSRX 1009 P
.
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% 5-1. 5IjITheE (&)
5|
110 E
LFK COORD L

8SRX- T8 ERAT RS/ R RIS 8 RN . BAE R P A A R A 2R A1 F] 8SRX+ 1) 100Q P
.

8SRX+ T7 AT AR PIMIE 8 IEMIN . EFEE R TR A R B R B AN E 8SRX- ) 100 Q 14 EB i
.

9SRX- RS FRAT AR/ R AR O RN . BAE R P T A IR R A BRI ] OSRX+ 1) 100 QP
.

9SRX+ R7 AT AR AR IMIE O IEMIN . EHEE R AT G R B H R SR AN B OSRX- 9 100 QP R i
.

10SRX- 5 FRAT R/ R ARIEIE 10 SN . EIRES RS TR A B B F R SR RIS 10SRX+ (17 100 Q P
T Ee

10SRX+ T4 fg%ﬁ%%%ﬁ@iﬁ 10 IEFIN . AHGE R A i & Bp B R 85 AN E) 10SRX- 19 100 Q PE
Uiy °

11SRX- R5 ERAT AR/ A 11 N ISR R A A A B A B A1 B 11SRX+ ) 100Q R
e

11SRX+ R4 ERAT AR/ R AIEIE 11 BRI OISR AR A R B A AR A B 11SRX- 9 100Q A HE
I o

12SRX- P1 HRAT RS/ R AR 12 SN . BIRES P TR A B B R BRI S 12SRX+ (17 100 Q P
Ui o

12SRX+ N1 ERAT RS/ R AHIEIE 12 BN . BFREPE RIS A B B A 2RI ] 12SRX- 11 100Q PR
Ui o

13SRX- P2 ERAT AR/ R AR IEIE 13 SN . BUIREIE TP TN A B B R B RIS 13SRX+ (1] 100Q P
.

13SRX+ N2 ERAT RS/ R SIS 13 BN . AR EPE RS IAE A B BE R A SR F] 13SRX- 11 100Q PR
% o

14SRX- L1 HRAT AR/ R RIS 14 RN BIEEEE PN A B R B RIS 14SRX+ (11 100Q P

14SRX+ K1 ERAT RS/ R SIS 14 BN, IR RIS B B A RIS 14SRX- 11 100 Q PR
% o

15SRX- L2 ERAT AR/ R A IEIE 15 SN . BFEEEE TP AN A B B R R AR RIS 15SRX+ (11 100 Q P
W%

15SRX+ K2 ERAT RS/ R AIEIE 15 IEAN . AR ES P TS A B BE R A 2RI S 15SRX- 11 100 Q PR
I Ee

GPIO %k

ALARM H4 o] 2RI B PR BRI AR, ALARM 5175 3. RE SRl ALM_MASK {7 a i & .

FRCLK F4 I Rk T B I b

FRCS G4 I R R B S A . R,

FRDIO E4 I Ui =T B B AL 0.

FRDI1 E5 I PRI T B 1.

FRDI2 F5 I i =T B B AL 2.

FRDI3 G5 I PR T B OV EHR AT 3.

RESET D6 I BAEEAN | AR PR LAEM )G Y. M.

SCANEN E6 I A TUAEHT , AT AR R E BN . S H bl

SCLK E8 I SRATHMFERE 1 (SPI) IHPRIN .

SCS E7 I AT (SPI) Sk | IR A L. Mk b,

SDI D8 I AT (SPI) BB -

SDO D7 o HRATHRTRRE D (SPI) Bdlaf . ABLE SPI $E i B & b .

SYNC J4 o] JESD204C SYNC ittt , fKH 5 %
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% 5-1. 5IjITheE (&)

5| o B
LFK COORD
TXENO D5 JHIE A F P RGN RIE RS . 2 F 2547 3 USE_TX_ENO Ja FIULEI . e 4t
K, DAC it 5@ fi A (alfg (ks #MD A 0x0000 ) » 8.
TXENA D4 JEIE B R MR MR IE MR . A P78 USE_TX_EN1 Ja FHILSI . 24&5mik
ARFHS , DAC fir H g sk Sy A (a1 8S ( —HERIMID A 00000 ) o 9B Ed.
BT i
ATEST N6 o RERUMR S| . AT LE A8 B AR RE T
FEAE R BN, EXTREF_EN 277788 B E o A0SR A8 T o B vt | 0 S 45 4 ER 58
EXTREF 19 VO 15§ 0.1uF 4% AGND.
RBIAS- H16 e} TP I FE A H F A O L PR M TR R RBIASH [ AR E
RBIAS+ J16 o TP R A H ER A O L b M FE R T RBIAS- RHBHAR R E .
RTEST M5 o AL TUAE . 382 AGND.
AL YA
T ¢ N s ar e 5 ol A A 35 35 a3 N
VDDA18A G14 H14 | DAC iEiE A (I 1.8V, 1[5 VDDA18B #53H i FH | 1H A] b2 PR A8 ) 47 5 #
(XTALK) PERE .
VDDA18B J14 K14 DAC j#iE AAEK] YR N 1.8V, A5 VDDA18A #EELf A | (H AT BE < FRARIEE A HTH $1
(XTALK) PERE .
VDDCLK10 F11 H11 J11 L11 PSRRI B FLBE A2 1) 1.0V B R o 1% F YR L PR 48 75 B A 0TT A 2 AR AR o2 M 75 1 R
E12 M12 NT IR MRS | @ UCK VDDDIG il VDDA 47T
VDDCLK18 H12 H13 HIT“P (CLK+/-) I NP 251 1.8V MR HL I o 1% FELYR I F Mt A ml A AT R 2 PRI AR A Mg 7=
Aeo
VDDDIG EANGAvA Her B 1.0V IR . O T 3R4 o PERS | B0 VDDA Al VDDCLK 47T
JWIE A DAC 4ufid#s ) 1.0V BERH K. N7 3REH AR , #i5 VDDDIG 43 FF. wfLlg
VDDEA F& Fo VDDEB %54 1§ /.
VDDEB L8 Lo | |JE B DAC Sl B EM 1 1.0V BT, T 43 G EAE , 15 VDDDIG 4 7F. Ll
5 VDDEA 581§ H .
VDDIO D9 E9 I CMOS g N Fngan H vty 71 F T 1.8V FLIE.
VDDLA F10 H10 | JWIE A 1) DAC HRLBAF 45 KA 1.0V HLIE |, SiS7F VDDLB PASZ 5 #AR i 7] 2 3t
(XTALK). 47ii5 VDDDIG 43 FF DLk H g .
VDDLB J10L10 | JEIE B ) DAC BEBIZAF KA 1.0V FIE , Sz F VDDLA DASELEE #4752 4t
(XTALK). 24755 VDDDIG 73 L3RS H bk R .
VDDR18 K4 L4 M4 N4 I AT RS/ R AR R ACRR A I B 1.8V YR IR .
SYSREF (SYSREF+/-) i NZE 8844 B (1) 1.8V MV HIE . 24 SYSREF 7 IE % 3& 17 3 1] i 4%
VDDSYS18 J12J13 FIR , AT 5 VDDCLK18 & . 24 SYSREF 7E TAEHAFFSHE /T | Z e 5
VDDCLK18 455 , DB 4 e 5 1 4% HORE B I PR AT A7 e 75 1 e o
C3D3F3G3K3
L3 N3 P3 C4 P4
VDDT C5 H5 J5 P5 G6 AT B/ R AR AR A A 1.0V R YR LR
K6 M6 C7 P7 C8
P8
VEEAM18 C11 D11 C12 D12 JEIE A (¥ DAC MM E AL - 1.8V B, 75 VEEBM18 15 |, (HATHE £ 1K
C13D13 JBIE AP (XTALK) PERE.
VEEBM18 N11 P11 N12 P12 | JEIE B ¥ DAC HIiiE M E A - 1.8V BFHEE, 75 VEEAM18 $5FAE , (HATfE 2 1K
N13 P13 JBIE AP (XTALK) PERE.
VQPS N9 P9 I {UHE THAFH . AI7EIER TAEAIREE % DGND.
Pt

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DAC39RF10EF DAC39RFS10EF
English Data Sheet: SBASAX2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

DAC39RF10EF, DAC39RFS10EF

ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

I

Texas
INSTRUMENTS

www.ti.com.cn

% 5-1. 5IjITheE (&)

Bl

Eayis

COORD

/10

B

AGND

A10B10 C10 D10
N10 P10 R10 T10
AMMBMMR1M TN
B12 R12B13
G13 K13 R13
A14 B14 C14 D14
N14 P14 R14 T14
G15 H15 K15
G16 K16

[LE{EESiN

DGND

A1B1E1H1J1
M1 R1T1 A2 B2
E2 H2 J2 M2 R2
T2 A3 B3 E3 H3
J3 M3 R3 T3 K5
L5 N5 A6 B6 C6
F6 H6 J6 L6 P6
R6 T6 G7 K7 M7
H8 J8 N8 A9 B9
C9 GO H9 J9 K9
M9 R9 T9

VSSCLK

E10 G10 K10
M10 E11 G11 K11
M11 F12 G12 K12
L12 E13 F13 L13
M13 E14 F14 L14

M14 A15 B15
C15D15E15F15
L15 M15 N15 P15
R15T15 A16 B16
C16 F16 L16 P16

R16 T16

Iy Bt .
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6 %
6.1 Xt i RBUE(E
7E EARE KA N TARRETEE A (BAERHue )
S8 R %AF ®/ME BAE AL
Wi LR E . VDDA18A. VDDA18B(®) 0.3 245 v
Wi HLE . VEEAMA8, VEEBM18(2) 2.0 03 Vv
kAL E . VDDCLK18. VDDSYS180) 0.3 245 v
HRL Y HL R Wi RS . VDDLB. VDDLA. VDDCLK10®) 0.3 13 Vv
WL HLE Wi . VDDIO. VQPS. VDDR18() 0.3 245 v
Wiy H1E . VDDDIG. VDDEB. VDDEA. 03 13 v
VDDT® : :
AGND. DGND #1 VSSCLK fJfE& |AGND. DGND F1 VSSCLK ML R4 2 [ i 01 0.1 v
A2 [ LR JiS ' '
CLK+. CLK-. SYSREF+. SYSREF-0) 0.3 VDDCLK18+0.3
[0:15]SRX-/+ 27t H Ji 16
[0:15]SRX-/+ %I 1 B 7 HLJE -5 5
. N : ——
HE IS5 i SCLK. SCS. SDI. RESET. SYNC. v
SCANEN. TXEN[0:1]. FRDI[0:3]. FRCLK. 0.3 VDDIO+0.3
FRCS. SYNC @)
EXTREF@) 0.3 VDDA18A +0.3
DACOUTA+. DACOUTA-® 0.3 VDDA18A + 0.5
DACOUTB+. DACOUTB-@ 0.3 VDDA18B + 0.5
S H B AL Y L \Y;
ATEST. RBIAS-/+@ 0.5 VDDA18B +0.3
SDI. SDO. ALARM®) 0.5 VDDIO + 0.3
VARSI (AR ) -20 20 mA
A S N HLRE (o) A N BT HE T BT IR B2 R, AR e R A 30 mA
DACOUTA+. DACOUTA - . DACOUTB+ #ll DACOUTB - )
SR T, 150 °C
PAFRE | Teg 65 150 °C

(1) BB LR RAUEE” T A H FIE AT e 20 8 E K AR . IX 2651 H FEADUR RIS, X FHFARRIR SR IR S 2 N DA K
ERVEEATHA DIAMOARAT H AL 2 A4F T AE0s IE BT, KR B RN 3E 451 N84T S s h S bt

(2) AGND il & .

(3) VSSCLK il

(4) DGND ik,

6.2 ESD &%

& AL
NSRBI (HBM) , 74 ANSI/ESDA/

v — JEDEC JS-001 ¥t , BT 51 fi() 1000 v
LY
= ’ 7o HL S HAR A (CDM) |, #4574 ANSI/ESDA/

JEDEC JS-002 #ift , i 51 M@ 250
(1) JEDEC 344 JEP155 45 : 500V HBM Be# 7Ebrit: ESD & Hlife T 4.
(2) JEDEC 3#4 JEP157 f5iH : 250V CDM REMSTEbRHE ESD = HiliRfE T 244,
Copyright © 2024 Texas Instruments Incorporated TR 15 9

Product Folder Links: DAC39RF10EF DAC39RFS10EF
English Data Sheet: SBASAX2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

DAC39RF10EF, DAC39RFS10EF

ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

6.3 HUUBIT &M
TE ORI KSR T I TAR R SE N AR ( BRAES A Ui )
BAME BRME BAE E: VA

VDDA18A. VDDA18B(") 1.71 1.8 1.89 v
VEEAM18. VEEBM18(") -1.89 18 171 v
VDDCLK18. VDDSYS18. VDDR18® 1.71 1.8 1.89 v

4 5 e, s 56 VDDLB. VDDLA. VDDCLK10@) 0.95 1 1.05 Y%
VDDIO®) 1.71 1.8 1.89 v
VQPS®) 0 0 1.89 Y,
zggalsc)a\ VDDEB. VDDEA. 0.5 ] 105 v

Vem A N\ SEAE R CLK+. CLK-@ 0.4 \%

Vewm AR SYSREF+. SYSREF - () 0 0.4 1.0 \Y
SYSREF+ % SYSREF - 800 1000  2000| mMVpp.prr
CLK+ % CLK - . fo k < 5GHz 800 1000  1400| mMVpp.orr

Vip BN T2 A W A FL R (7)|é|é-;-|z§ CLK - . 5GHz < fgk < 800 1000 1800| mVep.orr
CLK+ % CLK - . fg k> 7.5GHz 800 1000  2000| mMVpp.pirr

DCumin CLK+/ - 52t/ ME 45 %

DCwmax CLK+/- (5%t KA 55 %

Ta BRI XA N I AR RS -40 85 °C

Ty HEFE ARSI 105 °C

Ty-max KA E TAESE 125 °C

(1) AGND Jii#.
(2) VSSCLK & .
(3) DGND il .
(4) SYSREF+/- uii#e B HANED. TEEI 1 4, NS5 B i BONIE G IR G 1 GG R R . 7EIET 2 |, M A\ i ARl i 50 BR

WS | TG AT BRI e HEAT T A

6.4 HEREE R

P 17mmx17mm FC-BGA .

256 5[

Roua B 15.8 °C/W
R 0 Jc(top) GEE AT (THER ) HAFH 0.9 °C/W
Rous 48 2 A AR AL 4.2 °C/W
Yyt S BT S 0.4 °C/W
Vs 45 7 LR AR PE S 8L 4.2 °C/W

(1) ARWIPBIESRRNEZEE ,

Z AN |C B RIS B R
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6.5 HNFE - BRI

Ta = +25°C B RIS TUE |, BRI XA IREE G BN s ME R B Rl , AR R | 2 MEE |, Finpyt = 0.64GSPS
JMODE 4 , 8b/10b %ifi% , 16 {44818 , Foik = 10.24 GHz , Fout = 2997MHz , NRZ ¥ =, | lrsswiten = 20.5mA |, BRAESH i

.

2%

TR AR

| BME pBME RO B

=R/ %i°8

fiz

DAC W4 #i %

16(1) fiz

DNL

(D& |35

2.2 LSB

INL

AV |22

19 LSB

DAC &% H

( DACOUTA+. DACOUTA - . DACOUTB+. DACOUTB - )

Irs_swiTcH

TR B R Y H

J\ RBIAS+ %/ RBIAS- {1 3.6kQ
Bl , COARSE_CUR A/
COARSE_CUR_B= OxF H.
FINE_CUR_A/FINE_CUR_B = %tik
fti , CUR_2X_EN = 1

41

M RBIAS+ F| RBIAS- (] 3.6k Q H1
Fl , COARSE_CUR A/
COARSE_CUR_B= 0xF H.
FINE_CUR_A/FINE_CUR B = %ik
18

20.5

mA

M RBIAS+ F| RBIAS- f#] 3.6k Q H1
FH , COARSE_CUR_A/
COARSE_CUR_B=0x0 H.
FINE_CUR_A/FINE_CUR_B = #ik
f§ , CUR_2X_ EN=1

11

M RBIAS+ % RBIAS- [f] 3.6k Q i
B, COARSE_CUR A/
COARSE_CUR_B = 0x0 H.
FINE_CUR_A/FINE_CUR_B = Btik
18

5.5

IsTaTiC

B 51 B A i A

M RBIAS+ F| RBIAS- /] 3.6k Q H
Bl , COARSE_CUR_A/
COARSE_CUR_B= 0xF H.
FINE_CUR_A/FINE_CUR_B = #tik
18

4.8 mA

IFSDRIFT

R AR

M RBIAS+ % RBIAS- /] 3.6kQ i
B, COARSE_CUR A/
COARSE_CUR_B= 0xF H.
FINE_CUR_A/FINE_CUR_B = i\
14

-8.6 uA/'C

-0.3 PPM/C

IFSERROR

W R

M RBIAS+ % RBIAS- ) 3.6kQ H1
Fl , COARSE_CUR_A/
COARSE_CUR_B=0xF A
FINE_CUR_A/FINE_CUR_B = ik
18

IMIDOFFERR

e (A% 1R 22

rh ) i A%

+0.02 %FSR

Vcowmp

B S BT, L s 9

M DACOUTA+. DACOUTA - .
DACOUTB+ & DACOUTB - #
AGND il 15

VDDA18
A/B - 0.5

VDDA18
A/B + \
0.5

Cout

i AL

e B o P

0.25 pF

RrerRM

o L 22 2 S L P

102 Q

RTERMDRIFT

it 22 i P L BELRL PBE AR

-9.6 mQ/C

-42 PPM/'C

B4R SYSREF # A ( CLK+. CLK-. SYSREF+. SYSREF-)
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6.5 AR - BRI (42)

Ta = +25°C WS RME | B AR08 X T AR IR VG A I i MBS R AE , SRRV HR LR | 2 ANMIEBIE |, Finput = 0.64GSPS
JMODE 4 , 8b/10b 4ifil , 16 f&4 1 , Feuk = 10.24 GHz , Four = 2997MHz , NRZ 3%, |, Irsswitch = 20.5mA | R 3E5 4 i

M.

SR ‘ P RK A B/AME HEBYE BKXE L:<KivA
Rr P 8 2 i 42 FEL R 100 Q
Cin AR ZE A i N LA 0.5 pF
HHmE
VRer kA U 0.9 \Y
VREF-DRIFT | 7T H HE s 448 36F (L V2 45 ppm/°C
IRerF WA P ERIEAER EXTREF JEER ) 55 R HE 4 HE B2 FL RS 100 nA
JESD204C F:4T23/fisR 3740 ([15:01SRX+/-)
VsroIFF AT A/ R AR BRI N R 50 1200| mVppdiff
Vsroow |7 B/ BRI AEH TSN
ZsRdiff R AT AR R AR N 2E ) g 100 Q
CMOS #:0 ( ALARM. SCLK. SCS. SDI. SDO. RESET. FRDI[0:3]. FRCLK. FRCS. SYNC. TXENABLE[0:1])
It iR TN AL (AT iz LB SCANEN®) 200 uA
I R R I (R R ) §ggI[ozﬁsi;C[QCgD,Txggﬁg 2 A
I IR HLSFA N LR (7 R P ) SCS. RESET. FRCS. TXEN[0:1]@ -200 uA
e IR (R IR ) | S0 e e or RO 3 oA
C HINHLE LTTPANGERS 3 pF

0.7 x
ViH e HE SN LR SCLK. SCS. SDI. RESET. VDDIO; \Y
ool e s

ViL & HLSPA N HLUE ’ ' VDDIO; v
Vo i £ T L AL foar SO SYNC. ioso = = 155 v
Vo [t ALARM, SDO. SYNC. liono - 02| v
IR TR 1 ‘C/LSB
Ju K-y -50 150 C
TerROR R ;ﬁ:é?:;%%&fﬁﬁ%ﬁ% , i AR IR AR AN 45 c

(1)
@

N A ARG JESD204C By b (1) 73 < BR ] v (%) (B HEA T BR )
BERESTBCE 10 R R AR S
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6.6 FLSRFE - T

Ta = +25°C B RS TUE |, BRI KT AEREE VBN s ME R B K8, BRI | fo ik = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b 4ifi% , 16 {# A4 , Irs_switcH = 20.5mA , H15 i#ikiE = 0dBFS , SE DEM A}zl (KT
750MHz i} DEM_ADJ = 1, &7 750MHz Itf DEM_ADJ =0) , BB A 39 . 76 NRZ fl RF # , Fpac = Fouk , TTE
DES1X #1 DES2XL/H #i5:Urf , Fpac = 2*Fcik-

2K \ WRF A EXN T
EEXTRNSH
Feik DAC 4 AfiZe 0.8 10.24 GHz
AEFE sinx/x MR . A A 9 AT BEH 12.15
BW UL 4 5 (-3dB) i - 3dB K- Irs_swircn = 20.5mA | GH
iy 00 i B (- — z
- AL sinx/x WL, o 145 96 0 e 195
it -3dB Ai. IFSfSWITCH =41mA '
fout = 97MHz , NRZ £ 92 dBc
JEJ A (DACOUTA+-) i B |fout = 1897MHz , NRZ =t 88 dBe
EE (DACOUTB+/-) Z [a[fk&#S , SZ3hil | fout = 3897MHz , NRZ 54, 84 dBc
T8 £ four = -25MHz fiif four = 5897MHz , 4k =t 80 dBc
fout = 7897MHz , S iz 74 dBc
DAC % H i i
trisE 10% % 90%(") JMODE 0, 1 %A 42 ps
teaLL 90% % 10%(" JMODE 0 , 1 {5 42 ps
NRZ #5X | four = EHA ( AR
o 58 dB
F) , DEM/A ¢
NRZ Tﬁfﬁ s fou'r = E/)ﬁ ( EPIEWt 61 dBc
fo FLARBGE | HISET 1GHz I i LR E 0 ) . DEWRAIT
Ui T 1 ] Z ] I B A 1 54
o DES2XL #3 | four = FLift ( hIaIME 53 dBe
i) , DEM/EIBh%H
DES2XL #i5X | four = ELU ( HEAE 61 dBc
%) , DEM/EIBhTIT
DES2XL *ﬁfﬁ , fOUT = Elﬁ ( Elﬂlﬂﬁ 61 dBc
oLk ELIRGRE | AT 1GHzZ B R IR AR ¥) . DEMABIRA
* Hitmim ; z B PR B R IR TR
CLr =T o DES2XL Mk | four = Eiift ( hIaIE o7 dBe
%), DEM/BIBHHTIT
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6.6 HUhFHE - STTMAE (L)

T = +25°C WS RME | B SR8 X AR IR 6 B N I ML e KAl , SRR | fok = 10.24GHz |, FinpyT =
640MSPS , JMODE 4 , 64b/66b %l , 16 £ M4 , lrs switcH = 20.5mA , 1% i#kIE = 0dBFS , SE DEM i}z (KT
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE

DES1X 1 DES2XL/H #3:t | Fpac = 2*Fcike

2% WS | B nEE Bkf| B
10.24GSPS , JUEE R BFEE B , JMODE 4 , 16 {5753 , NRZ &R
fout = 97MHz 1.1 dBm
) N four = 997MHz 0.7 dBm
E;:ﬁ?fjff%ﬁ%m *, four = 1997MHz 04 dBm
fout = 2997MHz 0.8 dBm
Pous fout = 3997MHz 18 dBm
fout = 97MHz 7.0 dBm
o four = 997MHz 6.8 dBm
e e —mAB four = 1997MHz 5.5 dBm
fout = 2997MHz 5.1 dBm
fout = 3997MHz 3.1 dBm
fout = 97MHz 85 dBc
o fout = 997MHz 67 dBc
(SFORS o oo = 20.6mAfour = 1997MHz 62 aBe
fout = 2997MHz 61 dBc
SFDR fout = 3997MHz 62 dBc
four = 97MHz 76 dBc
o fout = 997MHz 52 dBc
?s FEDQ)C” 2| E_T;?ij’g ﬁﬁ'ﬂ four = 1997MHz 49 dBc
fout = 2997MHz 50 dBc
fout = 3997MHz 51 dBc
fout = 97MHz -85 dBc
four = 997MHz -79 dBc
I:;ﬁﬁfi ﬁt’zzo).éﬁ ; Foac/2 , four = 1997MHz -66 dBc
fout = 2997MHz -63 dBc
. fout = 3997MHz -62 dBc
fout = 97MHz -76 dBc
fout = 997MHz -74 dBc
fout = 2997MHz -65 dBc
fout = 3997MHz -59 dBc
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6.6 HUhFHE - STTMAE (L)

Ta=+25°C I ILRUE , B 2808 K TARR VG A IR ME AT S , SR ik | fork = 10.24GHz , Fiyput =

640MSPS , JMODE 4 , 64b/66b %l , 16 £ M4 , lrs switcH = 20.5mA , 1% i#kIE = 0dBFS , SE DEM i}z (KT
750MHz if DEM_ADJ =1, 5T 750MHz if DEM_ADJ =0 ) , BRIEAH WA, £ NRZ 1 RF #8:0 | Fpac = Fork , MiTE

DES1X 1 DES2XL/H #3:t | Fpac = 2*Fcike

2H WREK A BME  MBME  BKE Bfr
four = 97MHz -94 dBc
fOUT =997MHz -68 dBc

—IX1EE (HD3). 0-Fpac/2, — N

|Fs_SW|TCH =20.5mA fQUT 1997MHz 64 dBc
fout = 2997MHz -63 dBc
four = 3997MHz -75 dBc

HD3 out
four = 97MHz -76 dBc
four = 997MHz -56 dBc
= Y ity

I (HDS) , 0-Foao/2, fou = 1997MHz 52 dBc

Irs_switcH = 41mA
fout = 2997MHz -48 dBc
fOUT = 3997MHz -51 dBc
fQUT =97MHz 88 dBc
four = 997MHz 84 dBc

E”5 HD2/3 SFDR , IFS SWITCH = _

20 5mA — four = 1997MHz 86 dBc
fout = 2997MHz 85 dBc
fout = 3997MHz 83 dBc

SFDRNoNHD23

fOUT =97MHz 90 dBc
fOUT = 997MHz 73 dBc

4k HD2/3 SFDR , IFS_SWITCH =41mA fOUT =1997MHz 78 dBc
fout = 2997MHz 78 dBc
four = 3997MHz 65 dBc
fOUT =97 +/- 10MHz , ﬁjl\%lﬁ _
7dBFS 91 dBc
fout = 997 +/- 10MHz , &% i
-7dBFS 7 dBe

ZBrWE IR, Iks_switeH = four = 1997 +/- 10MHz , &A1 -75 dBc

20.5mA -7dBFS
fout = 2997 +/- 10MHz , &A% ~
-7dBFS 66 dBe
fout = 3997 +/- 10MHz , A& 1 )
7dBES 64 dBc

IMD3 peye
fout = 97 +/- 10MHz , &> i _
-7dBFS 86 dBe
fout = 997 +/- 10MHz , &N &1 B
-7dBFS 62 dBe

ZBrRE KA, Iks_switeH = four = 1997 +/- 10MHz , &4 - 59 dBc

41mA -7dBFS
fout = 2997 +/- 10MHz , FA &1 B
-7dBFS 53 dBe
fout = 3997 +/- 10MHz , AEH IR _

-7dBFS >4 dBe
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

2% WK BAME RENE BocfE|  Be
‘;%UI\;SZWMHZ , MRT four W% 158 Bolz
;%U&JZQWMHZ o AT four ff -158 dBo/Hz
NSD rii%:fif?m?miﬁ) AL ];%Ul\;l-zl; S9TMHz , AT four i -154 dBc/Hz
;%U“II;ZZQQ?MHZ HIRET four iR 150 ot
‘;%ul\;|_=|23997MHZ , K fout S 148 dBoltz
fY%UIJH:ZWMHz , FIF four WS 159 Bty
ekl WA four 1RE -158 dBe/Hz
D i + FAE o 1097 AT four 18
;%u“;;zzggm Hz , #xF four ke 151 dBos
‘;%UI\;;Z?»QQ?MHZ , FIHF fout WS 149 Boltz
W it o - 160 dBFS/Hz
AT o 18 o 158 dBFS/Hz
NSO e oo 208mA o s Yo 155 dBFSHz
e o 8 T e 152 dBFS/Hz
s fi?f s Toaany oo 152 dBFS/Hz
T e oy~ ST 161 JBFS/Hz
e o e T e 159 dBFS/Hz
e o s T
i f;?f g o e 154 dBFS/Hz
o o s T e 152 dBFSHz
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DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

6.6 HUhFHE - STTMAE (L)

Ta = +25°C W AYSLAME | B SR8 XUC AR RE G B N i e MR e Kl , BB |, fo = 10.24GHz , Finput =
640MSPS , JMODE 4 , 64b/66b %if% , 16 f%M4i , Irs_switcH = 20.5mA , H. ¥R 1§ = 0dBFS , SE DEM Az (KT

750MHz if DEM_ADJ = 1, =T 750MHz if DEM_ADJ =0 ) , BRAER G U, 7E NRZ fil RF 10+ |, Fpac = Foik , MTE

DES1X 1 DES2XL/H #3:t | Fpac = 2*Fcike

25 VAR B/ME HEBE BEAE L0 A
2055;211%$2;GH2  four = 997MHz , 122 iBortiz
:Ckﬁ - 1}@ 0%§4GHZ  four = 997MHz , C1a Boltiz
];C(;_IEH=Z11%.$2§4GHZ . four = 997MHz , 143 iBortiz
o W11 DAC A | WS B [fou = 10.24GHz , four = 997MHz , 153 4Bz
Tl , NRZ #5% , DEM FI58h56 0 | 100kHzZ (ks
f10|\5|T-| - } ggGHz  four = 997MHz , 161 iBortiz
:C(JLKAE; ?%;;GHZ  four = 997MHz , 166 Boltiz
:%g;;gg'z + four = 997MHz , 121 dBc/Hz
‘;sz: ;ﬁ;’f Hz , four = 997MHz , 131 dBc/Hz
:C()LEH:Z?{)%C;HZ » four = 997MHz, 142 dBc/Hz
l;clw_': %E%EHZ\ fout = 997MHz. 160 dBo/Hz
2%&;27‘1%?;2 + four = 997MHz , 165 dBc/Hz
';COLSJJZ"E’{; ';; » four = 997MHz 167 dBc/Hz
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

2% \ WS | B nEE Bkf| B
10.24GSPS , XUEH B EER , JMODE 4, 16 f5A#H , S
four = 5997MHz -33 dBm
four = 6997MHz -0.9 dBm
Pour ;g é;ﬁiﬁ;ﬁ@&’ﬁ% 1800 T 1= 7997MHz | Irs_swircn = 41mA 16 dBm
four = 7997MHz -3.9 dBm
four = 8997MHz -5.1 dBm
four = 5997MHz 56 dBc
four = 6997MHz 51 dBc
SFDR ::S'Dégé)' Foac M A B AE R four = 7997MHz , Irs_switch = 41mA 41 dBc
four = 7997MHz 56 dBc
four = 8997MHz 56 dBc
four = 5997MHz -56 dBc
four = 6997MHz -51 dBc
HD2 Foac/2 - Fpac PIIAI Vil R 2L four = 7997MHz , Irs_switch = 41TmA .57 dBc
four = 7997MHz -57 dBc
four = 8997MHz -61 dBc
four = 5997MHz - 59 dBc
four = 6997MHz - 60 dBc
HD3 Foac/2 - Foac PRI = Ik 2k 2 four = 7997MHzZ , Ies_switch = 4TmA -42 dBc
four = 7997MHz -64 dBc
four = 8997MHz -57 dBc
four = 5997MHz 78 dBc
four = 6997MHz 76 dBc
SFDRNonHD23 | Foac/2 - Foac WHIAE HD2/3 SFDR  |four = 7997MHz |, Ies_switch = 41mA 70 dBc
four = 7997MHz 81 dBc
four = 8997MHz 69 dBc
f%ggssgw +- 10MHz , &/ 59 dBc
f%TB;s(SQQY +- 10MHz , &% 18 &g dBc
IMD3 SR f‘;gg;g ?gizsig V\foiz 41??;’2\%1@ -45 dBc
f%E - 87997 +- 10MHz , &5 63 dBc
T%TB - S8997 +/- 10MHz , 5518 o4 dBe
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INSTRUMENTS DAC39RF10EF, DAC39RFS10EF
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C BFIIEUE |, B SRE R TAER S VE N i MEFI R ORAE , BIHIFHLE |, fok = 10.24GHz , Finput =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & 750MHz i DEM_ADJ =0) , BrAEBH . £ NRZ fil RF #ix0+ |, Fpac = Fok , TMAE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

248 W BAME  HABUE  BXE Hpr
fOUT =5997MHz y *HX#? fOUT 1ﬁ$§ _
70MHz 146 dBc/Hz
fout = 6997MHz , %} T four e )
70MHz 146 dBc/Hz
b . , four = 7997TMHz , X} T four W%
154 5 4 e o iy == A 1(3) ouT ’ ouT _
NSD AR, KBS, IESZHH TOMHZ , Igs swion = 41mA 146 dBc/Hz
fOUT =7997MHz , *HS(H‘:P fOUT ﬁﬁﬁz _
70MHz 145 dBc/Hz
four = 8997MHz , MHXf T fout TWH% _
70MHz 144 dBc/Hz
AOUT =-20dBFS , fOUT = 5997MHz ,
-148 dBFS/H
FAX T four W 70MHz z
Aout = -20dBFS , fOUT =6997MHz ,
: -14 BFS/H
AT four fiE 7OMHzZ ° dBFS/Hz
AOUT =-20dBFS y fOUT =7997MHz y
NSD WAL MES , IR ® AT four E 7TOMHZ |, Iks_switcH -152 dBFS/Hz
=41mA
Aout = -20dBFS , fOUT =7997MHz ,
= . -14 BFS/H
AT four i 7TOMHzZ 9 dBFS/Hz
AOUT =-20dBFS , fOUT = 8997MHz ,
-149 dBFS/H
HOHF four fiFs 7T0MHz z
B R it T 2 B B /Nt D,
N U D IR IX I 10% 2
T4 257 R X 358 ) 745 S Ao 24 dB
Tl RN 90% , L FE AT T A A FE
sinx/x i 7
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13 TEXAS
DAC39RF10EF, DAC39RFS10EF INSTRUMENTS
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

2% \ WS | B nEE Bkf| B
10.24GSPS , JUE B EBEE N , JMODE 4 , 16 f5py4f , DES2XL/H #{
fout = 97MHz 1.0 dBm
fout = 997MHz 0.8 dBm
fout = 1997MHz 0.6 dBm
SR 21 AP g A 0o |oUT = 2997MHz 02 9Bm
Pout GO MR I | Ies_switon = fout = 3997MHz 1.9 dBm
20.5mA fout = 5997MHz -1.1 dBm
fout = 6997MHz 0.2 dBm
fout = 7997MHz -28 dBm
fout = 8997MHz 5 dBm
four = 97MHz 7.0 dBm
four = 997MHz 6.8 dBm
fout = 1997MHz 6.5 dBm
R 21 T TR g f 500 |four = 2097MHz 6.0 dBm
Pout FHEET R TIE | Ies_switcH = fout = 3997MHz 4.0 dBm
41mA four = 5997MHz 4.7 dBm
fout = 6997MHz 5.7 dBm
fout = 7997MHz 26 dBm
fout = 8997MHz 0.4 dBm
fout = 97MHz 84 dBc
0 - Fpac/4 I I TE 44 B 45 T fout = 997MHz 67 dBc
(SFDR) , Irs_switcH = 20.5mA four = 1997MHz 71 dBc
fout = 3997MHz 77 dBc
fout = 5997MHz 55 dBc
Foac/4 - Foac/2 BT Az i | four = 6997MHz 48 dBe
(SFDR) , les_switcH = 20.5mA fout = 7997MHz 65 dBc
four = 8997MHz 55 dBc
SFDR fout = 97MHz 76 dBc
S fout = 997MHz 52 dBc
?SF'E)DF/{*)C/‘ 4IFH§_E§V3|ETZFHH§% %’i four = 1997MHz 66 dBc
fout = 2997MHz 75 dBc
fout = 3997MHz 70 dBc
fout = 5997MHz 60 dBc
Foac/4 - Foac/2 I HITE Akt st | four = 6997MHz 50 dBe
(SFDR) , lrs_switch = 41TmA fout = 7997MHz 65 dBc
fout = 8997MHz 40 dBc
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

248 WA BAME  #AUE BAME XA
fout = 97MHz -75 dBc
fout = 997MHz -66 dBc
fout = 1997MHz -57 dBc
fout = 2997MHz -55 dBc

E%Aggzm : our DES ., Irs_switcn fout = 3997MHz - 45 dBc
fout = 5997MHz -33 dBc
fout = 6997MHz -44 dBc
fout = 7997MHz -38 dBc
fout = 8997MHz -33 dBc

IMGpes fZE: = 97MHz -92 dBc
fout = 997MHz -72 dBc
fout = 1997MHz -65 dBc
fout = 2997MHz -59 dBc

ETﬁf " Four DES K&, Irs swircn fouT = 3997MHz -49 dBc
fout = 5997MHz -34 dBc
fout = 6997MHz -46 dBc
fout = 7997MHz -38 dBc
fout = 8997MHz 32 dBc
fout = 97MHz -84 dBc

0 - Fpac/4 IF (T A sy i fout = 997MHz -75 dBc

(SFDR) , Ips_switcH = 20.5mA four = 1997MHz -73 dBc
fout = 3997MHz 77 dBc
fout = 5997MHz -59 dBc

Fonc/4 - Foao/2 I HITE 2tz st el | four = 6997MHz - 48 dBc

(SFDR) , Irs_switcH = 20.5mA fout = 7997MHz -70 dBc
fout = 8997MHz -70 dBc

HD2 fout = 97MHz -78 dBc
e fout = 997MHz -72 dBc

?s FFDDngf/‘ 4 z_ﬂs\lﬁaﬁﬂ fr‘n’i four = 1997MHz - 66 dBc
fout = 2997MHz -84 dBc
fout = 3997MHz -80 dBc
fout = 5997MHz -60 dBc

Foac/4 - Foac/2 it i K2kt st | four = 6997MHz - 50 dBc

(SFDR) , lrs_switch = 41mA four = 7997MHz -65 dBc
fout = 8997MHz -65 dBc
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13 TEXAS
INSTRUMENTS
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

28 W BAME  HABUE  BXE Hpr
fout = 97MHz -93 dBc
0 - Fpac/4 I )75 48 Bish 25 3t el fout = 997MHz -67 dBc
(SFDR) , Irs_switcH = 20.5mA fouT = 1997MHz 77 dBc
fouT = 3997MHz - 81 dBc
fouT = 5997MHz -76 dBc
Foac/4 - Fpac/2 I TG 2 B 453 fout = 6997MHz -75 dBc
(SFDR) | lrs_switcH = 20.5mA four = 7997MHz -65 dBc
fouT = 8997MHz -55 dBc
HD3 fout = 97MHz -76 dBc
fout = 997MHz -52 dBc
0 - FDAC/4 HTJ‘ E‘J%%iﬁkﬂlﬁbﬁfi[ﬂ fOUT = 1997MHZ _ 72 dBC
(SFDR) , les_switcH = 41mA
fout = 2997MHz -80 dBc
fouT = 3997MHz -75 dBc
fout = 5997MHz -65 dBc
Fpac/4 - Fpac/2 I T 24 B B A T fOUT = 6997MHz -74 dBc
(SFDR) , ls_switcH = 41mA fout = 7997MHz -72 dBc
fouT = 8997MHz -40 dBc
fOUT =97MHz 89 dBc
fOUT = 997MHz 84 dBc
0 - Fpac/4 A J3E HD2/3 SFDR Z
IFS SWITCH = 20.5mA fOUT 1997MHz 83 dBc
B fQUT =2997MHz 78 dBc
fout = 3997MHz 80 dBc
fouT = 5997MHz 82 dBc
Foac/4 - Fpac/2 M 13E HD2/3 fout = 6997MHz 80 dBc
SFDR , Ies_switcH = 20.5mA fout = 7997MHz 82 dBc
fOUT = 8997MHz 70 dBc
SFDRNoNHD23
fOUT =97MHz 89 dBc
four = 997MHz 74 dBc
0 - Fpacl4 liﬂE@ﬂE HD2/3 SFDR four = 1997MHz 80 dBc
lrs_switcr = 41mA
fouT = 2997MHz 77 dBc
fouT = 3997MHz 70 dBc
fouT = 5997MHz 75 dBc
Foac/4 - Foac/2 M 1dE HD2/3 fout = 6997MHz 65 dBc
SFDR , Irs_swiTcH = 41mA fout = 7997MHz 76 dBc
fOUT = 8997MHz 73 dBc
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6.6 HUhFHE - STTMAE (L)

T = +25°C WS RME | B SR8 X AR IR 6 B N I ML e KAl , SRR | fok = 10.24GHz |, FinpyT =
640MSPS , JMODE 4 , 64b/66b %l , 16 £ M4 , lrs switcH = 20.5mA , 1% i#kIE = 0dBFS , SE DEM i}z (KT
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE

DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

DES1X 1 DES2XL/H #3:t | Fpac = 2*Fcike

¥ PR LA BME  MEE EAE Ffr

f%TB;SSﬂ +/- 10MHz , &4~ 1 91 dBc

1};5{:’;8997 +/- 10MHz , A& W 76 dBc

f%TB;é 997 +/- 10MHz , f:-4~5 14 - 75 dBc

1351‘-3;82997 +- 10MHz , A& 69 dBc

ZBrWE IR, ks _switeH = four = 3997 +/- 10MHz , AN 1H -70 dBc
20.5mA -7dBFS

f(;g}-a;85997 +- 10MHz , HAE W -63 dBc

f(;gTB;S(SQQY +/- 10MHz , &N 56 dBc

f(;gTB;S7997 +-10MHz , A& ~62 dBc

. fng;SSQSW +/- 10MHz , &5 - 60 dBc

f%TB;sw +- 10MHz , 451 85 dBc

f(%E;SQQ7 +/- 10MHz , &/~ &R -63 dBc

f%TBEQ 997 +/- 10MHz , f:4~5 1 _53 dBc

f(%TB;82997 +/- 10MHz , F/N R 52 dBc

ZBrRE IR, ks _switeH = four = 3997 +/- 10MHz , A1 57 dBc
41mA -7dBFS

f(;LéE;85997 +/- 10MHz , B/ 51 dBc

f%ITB;S6997 +/- 10MHz , &~ .38 dBc

f%é ; S7997 +/- 10MHz , &4 a2 dBc

f%TB;S8997 +/- 10MHz , &7~ 1 46 dBc
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C IS RUME | B R08 X TAE R B W &/ IMER R KAE , BB | fo = 10.24GHz , Finput =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz I DEM_ADJ = 1, T 750MHz itf DEM_ADJ =0 ) , BdE5 A M. 7 NRZ fl RF K3t | Fpac = Fowk , TMI#E
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

5% A BME MEME RKfE| B
];%U“;|-2|297MHZ , M fout W% 158 dBc/Hz
;%UI\-;”—=|2997MHZ . AT four MW 155 dBc/Hz
;%Ul\;;; 997MHz , #IX¢ T four WS 152 dBc/Hz
;%U“II;ZZQQ?MHZ AT four MR -150 dBc/Hz
NSD rii%ﬁfio?ﬁ% ERE ;%UMT;Z3997MHZ , HHRET four TRk 149 dBo/Hz
;%U&szsgwMHz , AT four RS 146 dBc/Hz
;OOUI\;I:ZGQQYMHZ AR T four ik 146 dBc/Hz
;%U“;;ngm Hz , #IXT T four (ke 146 dBc/Hz
;%U“;;ZSQS)?MHZ AT four RS 144 dBc/Hz
;%UI\;;ZWMHZ AT four MRS 158 dBc/Hz
;%U“;;ZQWMHZ , AT four ks 156 dBc/Hz
];C())UI\;I-:I; 997MHz , #IXF four fWEs 154 dBc/Hz
;%U“;:lzZQQ?MHz , ARRT four RS 151 dBc/Hz
NSD :liii;iffm z}:@? . IESZHH I;%UI\;:'Z3997MHZ , T fout S 150 dBc/Hz
;%U“II;ZSQQ?MHZ AT four MRS 147 dBc/Hz
;%Ul\mzeggm Hz , AT four s 147 dBc/Hz
f7%ul\-;"-=|z7997MHZ AT four MRS -146 dBc/Hz
;%UI\;|_=|28997MH2 , ABR T four s 144 dBc/Hz
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C )

LR

P =Y

{6, B AR TR P v B A R IME A RO, SRR I | fork = 10.24GHz , Fiypyt =

640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz if DEM_ADJ = 1, =T 750MHz if DEM_ADJ =0 ) , BRAER G U, 7E NRZ fil RF 10+ |, Fpac = Foik , MTE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

2% Wik BAME MEE  BocfE| B
T oy~ o - 160 dBFSHz
T e I
o oo s Yo e 154 dBFS/Hz
et e
NSD :]iiiﬁfir:jfzbgﬁi%)’ A ’;EO;?; fozl?f %Fg 78,3\},{'2: 3997MHz 152 dBFS/Hz
T oo T T as -
/;HOXL;LT; fci?f %FIZ 7(];?\;;2: eoarinz -149 dBFS/Hz
/;BOX%T%: ffff %F:z 7:)?\;;; 77Nz -148 dBFS/Hz
e T B T e 149 dBFSHz
e oy T 161 dBFS/Hz
o oo s Tz e 158 dBFS/Hz
fri fi?f %Fg g~ 1907z -156 dBFS/Hz
?EOX%T; f-jl?f %;2 72)?\;;: 2997MHiz . -154 dBFS/Hz
NSD e o e Toawsy 153 ——
o o s Yo e 151 dBFSIHz
T RS T Tz 152 JBFS/Hz
e o e T e 152 dBFS/Hz
T oo o T -
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

SR WREK A BME  MBME  BKE Bfr
2%5.:214%*2; GHz, Tour = 997MHz 1278 dBc/Hz
irairat sl 1374 dBo/Hz
];C(;-IEH=Z11%$2§4GHZ + Tour = 997MHz -148.1 dBc/Hz

& e 1679 o
it St -166.3 dBo/Hz
];C(;_gh:F:Z(){%;SHZ four = 997MRz., -171 dBc/Hz
:C(#S»fz?«ﬁgz four = S97TMFZ -127 dBc/Hz
];Ckﬁz: ;ﬁif iz Tour = 897z -136 dBc/Hz
gy four = 99Tz 147 dBo/Hz
P it DES A DM A |0 s 57 dBcihz
20(;-:4;;1%%HZ , four = 997MHz , 167 Btz
g | T o -169 dBe/Hz
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

2% \ WS | B nEE Bkf| B
20.48GSPS , BEEMR , 8 if , JMODE 14 , DES B=,
four = 97MHz 1.0 dBm
fout = 997MHz 0.8 dBm
four = 1997MHz 0.6 dBm
fout = 2997MHz 0.2 dBm
Pour ﬁjg é;&;i;ﬁﬁ&ﬂﬁ 1508 [0 1 = 3097TMHz -20 dBm
four = 5997MHz -1.0 dBm
four = 6997MHz 0.2 dBm
four = 7997MHz -28 dBm
fout = 8997MHz -4.9 dBm
fout = 97MHz 71 dBc
fout = 997MHz 67 dBc
?S_FFDDIQ)CM I 1 6 2 BB A four = 1997MHz o8 4o
fout = 2997MHz 69 dBc
SFDR fout = 3997MHz 65 dBc
four = 5997MHz 55 dBc
Foac/4 - Foac/2 I T4 sl | four = 6997MHz 48 dBe
(SFDR) fout = 7997MHz 66 dBc
four = 8997MHz 54 dBc
four = 97MHz -62 dBc
four = 997MHz 61 dBc
four = 1997MHz -56 dBc
fout = 2997MHz -50 dBc
IMGpes Foac/2 - Four DES &% fout = 3997MHz 44 dBo
fout = 5997MHz -45 dBc
four = 6997MHz -45 dBc
fout = 7997MHz -42 dBc
four = 8997MHz -38 dBc
four = 97MHz -84 dBc
fout = 997MHz -75 dBc
four = 1997MHz -72 dBc
fout = 2997MHz -63 dBc
HD2 0 - Fpac/2 P i R B four = 3997MHz -57 dBc
fout = 5997MHz -55 dBc
four = 6997MHz - 48 dBc
fout = 7997MHz - 48 dBc
fout = 8997MHz -47 dBc
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C B R SLAUE | B AR08 XA R BN F s ME RN i Rl , IR | fok = 10.24GHz , Finpyt =
640MSPS , JMODE 4 , 64b/66b %ifi , 16 £ P44 , lrs_switcn = 20.5mA , ¥ fkiE = 0dBFS , SE DEM fIfiah (i F
750MHz i DEM_ADJ =1, & T 750MHz i DEM_ADJ=0) , BAERH . £ NRZ Ml RF X+ |, Fpac = Fok , MfE
DES1X i1 DES2XL/H #30HF , Fpac = 2*Fcike

P WA B/ME  MAUE EAE Hpr
four = 97MHz -3 dBe
four = 997MHz -2 dBe
four = 1997MHz - 63 dBe
four = 2997MHz -61 dBe

HD3 0 - Foac/2 P = I R four = 3997MHz ~60 dBe
four = 5997MHz - 63 dBe
four = 6997MHz -57 dBe
four = 7997MHz -55 dBe
four = 8997MHz -53 dBe
fouT = 97 +/- 10MHz , 4~ _

-7dBFS % e
fouT = 997 +/- 10MHz , 4> .
-7dBFS " e
fout = 1997 +/- 10MHz , &4 -
-7dBFS * e
fout = 2997 +/- 10MHz , 4% .
-7dBFS * e
3 o four = 3997 +/- 10MHz , #4518
AT ouT ’ -

IMD3 =HruE HiRA R -7dBFS ! e
fout = 5997 +/- 10MHz , &A% .

-7dBFS * e
fout = 6997 +/- 10MHz , FEAN %1 _

-7dBFS » e
fout = 7997 +/- 10MHz , &A% _

-7dBFS % e
fout = 8997 +/- 10MHz , 4545 1] -

-7dBFS % e
four = 97MHz , MIX T four ik -

four = 156 dBc/Hz
fout = 997MHz , AT four ks -

four = 154 dBc/Hz
four = 1997MHz , A%t T four fi#e .

four = 152 dBc/Hz
fout = 2997MHz , #X} T fout W% -

fou = 150 dBc/Hz

- B KT T ;%U“;|_=|23997MH2 , AR T four i -149 dBc/Hz
fout = 5997MHz , X} T fout IRFE -
fou = 146 dBc/Hz
four = 6997MHz , M T four ik -
four = 146 dBc/Hz
fout = 7997MHz , X} T fout ks -
four = 146 dBc/Hz
four = 8997MHz , % T four ik -
four = 143 dBc/Hz
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6.6 HUhFHE - STTMAE (L)

Ta = +25°C BFIIEUE |, B SRE R TAER S VE N i MEFI R ORAE , BIHIFHLE |, fok = 10.24GHz , Finput =
640MSPS , JMODE 4 , 64b/66b %l , 16 £ M4 , lrs switcH = 20.5mA , 1% i#kIE = 0dBFS , SE DEM i}z (KT
750MHz i DEM_ADJ =1, & 750MHz i DEM_ADJ =0) , BrAEBH . £ NRZ fil RF #ix0+ |, Fpac = Fok , TMAE

DES1X 1 DES2XL/H #3:t | Fpac = 2*Fcike

S8 WA B/ME  MAUE EAE Hpr
T oy e+ 159 dBFS/Hz
T o o
?EOX%T; f-jl?f ?ﬁl;z 7:)?\;;: 1997MHz -154 dBFS/Hz
o o s T e 152 dBFSIHz
NSD RASSUHETE M ERiine | VTS ;j{i’f?ﬁg ; four = 3997MHz 151 JBFS/Hz

e o 8 Yoy TR 149 dBFS/Hz
/;HOX%T; fci?f ?ﬁ@ ‘7(f)?\>ljltlz= eosTrz -149 dBFS/Hz
o o s o e 149 dBFS/Hz
T oo 8 o 150 dBFSHz

(1) 7E500Q fudl T LGy A&

(2) —AN100Q FEAZETPA 50Q BNEK

(3) Atz DEM L5k su# NSD.
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6.7 HRRE - ThFE

Ta = +25°C I RS AUE | AR08 XL AR Y6 Bl N R ME R B R ME , RS YRR | 2 3818 , Fiyput = 640MSPS , JMODE
4 , 64b/66b %l , 16 54 , Fouk = 10.24GHz , Foyr = 2997MHz , NRZ #%3, | Irsswitch = 20.5mA |, R3EB A .

S RS B/ME  HEUE EBKE AT
| VDDA18A #1 VDDA18B i 1.8V 414 85
VDDA18 EE{)EEE()ﬁ
lvopio VDDIO ) 1.8V HLIE H1I% 1
| VDDCLK18. VDDSYS18 fil VDDR18 103
VDDCSR - N N
1.8V A4 IR
" LR [ HBLR 1 1 XK DAC , 454 DAC 1
oL YDDLB A1 VDDLA ) 1.0V 415 HIEA | A 1Q S A3, Finput = 640GSPS | 325 mA
it JMODE 4 , 16 f5A1# , Fpac =
lvopeik VDDCLK10 ] 1.0V i1 10.24GSPS , Fouyr = 2997TMHz , NRZ 496
M (AN PR OGEIE R A )
| VDDDIG. VDDT. VDDEB #1 VDDEA 2120
pvbD ) 1.0V HLIE B
| VEEAM18 Fil VEEBM18 fj - 1.8V 41 123
VEE 2 LT
Pois RN AFE 3500 mw
| VDDA18A 1 VDDA18B [1J 1.8V 44 85
VDDA18 EE{)EEEA)ﬁ
lvopio VDDIO ff) 1.8V HLIE H1if 1
VDDCLK18. VDDSYS18 fil VDDR18
lvbbcsr PANE . 153
1.8V & FiE R HERIE 2 ¢ XU DAC , 45 DAC 2
N A\ V2 -
VDDLB #1 VDDLA ffj 1.0V 41 & ety | T 1Q AL , Fineur = 640MSPS
lvopL - - JMODE 3, 16 54 , Fpac = 328 mA
— 10.24GSPS , Foutt = 2997MHz |,
IvbDeLK VDDCLK10 ffJ 1.0V H 5 i Fourz = 3997MHz , NRZ it ( {2} 497
VDDDIG. VDDT. VDDEB #1 VDDEA |XUBIERA )
Ipvbp S oo 3270
1.0V HLJR T
| VEEAM18 Fil VEEBM18 fj - 1.8V 41 122
VEE 2 LR
Pois R 4740 mw
| VDDA18A 1 VDDA18B [1J 1.8V 44 85
VDDA18 Fﬂ{},ﬁ lﬂ/)ﬁ
lvobio VDDIO ff) 1.8V HLJE H1¥f 1
| VDDCLK18. VDDSYS18 ! VDDR18 102
VDDCSR ) 1.8V ZH4 BB LI HIERE 3 © X% DAC , &4~ DAC 2
AN A O\ —
VDDLB fil VDDLA iy 1.0V il ity | T IQAAIL , Pineur = 160MSPS
lvpoL i o JMODE 6 , 64 {54 , Foac = 327 mA
— 10.24GSPS , Foutq = 2997MHz |,
IvbDELK VDDCLK10 ffy 1.0V H 5 HI Fourz = 3997MHz , NRZ izt ( {2} 496
VDDDIG. VDDT. VDDEB #1 VDDEA |XUHIERA )
Ipvbp S e 2150
B 1.0V HLIF R
| VEEAM18 Fil VEEBM18 fj - 1.8V 41 123
VEE LRI
Pois BT RIRHE 3540 mw
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6.7 BN - TR (42)

Ta=+25°C BT IEUE |, B ARE X T AR S Y BN i MEFI i RAE , BRI | 2 38 | Fiypyt = 640MSPS , JMODE
4 , 64b/66b 4ifY , 16 f5MHf , Fok = 10.24GHz , Fout = 2997MHz , NRZ R, | lrsswiten = 20.5mA |, FRIE R G BLE .

e 28 WR%AF B/ME  HEE mKE L=V 74
| VDDA18A #1 VDDA18B ] 1.8V 4 a5
VDDA18 EE‘/JE EE/}ZIE
lvbbio VDDIO ) 1.8V HJE I 1
| VDDCLK18. VDDSYS18 fil VDDR18 103
VDDCSR ) 1.8V 44 HLIE I MM 4 © X% DAC , 154> DAC 2
| VDDLB fil VDDLA iy 1.0V ¢ ity | T IQAAL , Pineur = 160MSPS 307 A
VDDL - JMODE 5 , 64 {5 , Fpac = m
— 10.24GSPS , Fourt = 2997MHz ,

lvoDCLK VDDCLK10 [y 1.0V HLJE Hii Fourz = 3997MHz , NRZ #5 ( 1L} 496
| VDDDIG. VDDT. VDDEB #1 VDDEA |XUEIERA ) 9240
bvbD ff) 1.0V HLJ LI
| VEEAM18 il VEEBM18 ] - 1.8V 21 123
VEE £ AR AR
Pois BT RIAE 3620 mw
| VDDA18A 1 VDDA18B [f] 1.8V 4 58
VDDA18 EE{E':EE,/)ﬁ
lvbbio VDDIO {7 1.8V HJE Y 1
| VDDCLK18. VDDSYS18 fil VDDR18 153
VDDCSR v vz 4

1 1.8V 414 HL )5 HL AL .

- IR 5 XU R A

oDL VDDLB 7l VDDLA #J 1.0V 414 HJHH | DAC , Fiypyt = 20.48GSPS , JMODE 311 mA

i 14 (8 LR ) , Fpac =
lvobeLK VDDCLK10 ] 1.0V HiJE 7 ;(“JQBGSPS , Four = 7997MHz , DES 497

PR T\

| VDDDIG. VDDT. VDDEB #1 VDDEA 2040
bvbD ) 1.0V HLIE LI
| VEEAM18 Fil VEEBM18 [1J - 1.8V 41 0
VEE 2R LI
Pois TR 3350 mw
| VDDA18A 1 VDDA18B [f] 1.8V A4 58
VDDA18 EE{E]: EE,{ﬁ
lvppio VDDIO 1] 1.8V HLJs 7 1
| VDDCLK18. VDDSYS18 fil VDDR18 102
VDDCSR N N

1) 1.8V 41L& B L _ N

018V ALE LR | impt 6 - i
oot VDDLB #il VDDLA [ 1.0V 414 H1JEH | (DAC39RFSxx) , 1 4 1Q AT |, 163 mA

/}ﬁ FINPUT = 640GSPS , JMODE 4 , 16 'fg‘
lvppeLk VDDCLK10 (] 1.0V H Wi , Fpac = 10-2:‘GSPS , Four = 308

2997MHz , NRZ #éxt

| VDDDIG. VDDT. VDDEB #1 VDDEA 1270
bvbD ft 1.0V HaJ5 LI
| VEEAM18 Fil VEEBM18 1 - 1.8V 41 20
VEE £ L I
Pois IR PRE 2160 mw
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6.7 BN - TR (42)

Ta=+25°C IR AE , B 2008 KUTARIR VG A A o MEAT SRR, SER Ay, 2 3838 , Fyypyt = 640MSPS , JMODE

4 , 64b/66b %ﬁﬁ% , 16 {%Wﬁi— ) FCLK =10.24GHz , FOUT =2997MHz , NRZ *ﬁﬁ , IFSSWlTCH =20.5mA , Bﬁ‘tjﬁ%;ﬁﬁé%o

e 28 WR%AF B/ME  HEE mKE L=V 74
| VDDA18A FI1 VDDA18B ] 1.8V 44 58
VDDA18 EE‘/JE EE/}ZIE
lvbbio VDDIO [ 1.8V Hij i 1
| VDDCLK18. VDDSYS18 I VDDR18 102
VDDCSR ) 1.8V 44 HL R LI MR 7 ¢ R
| VDDLB il VDDLA ffj 1.0V 41# 1y | (PAC3ORFSxx) , 2 IQHIAGL, 163 A
vDDL 7 Fineut = 160MSPS , JMODE 6 , 64 1% m
— Wi , Fpac = 10.24GSPS , Foyury =

lvopeik VDDCLK10 1 1.0V It 2997MHz , Fourz = 3997MHz , NRZ 308
| VDDDIG. VDDT. VDDEB 1 VDDEA | iz 1310
pvbD ff) 1.0V HLJ LI
| VEEAM18 il VEEBM18 ff] - 1.8V 41 20
VEE £ AR AR
Pois BT RIAE 2200 mw
| VDDA18A il VDDA18B ] 1.8V 44 58
VDDA18 EE{E':EE,/)IXL
lvbbIio VDDIO [ 1.8V Hij i 1
| VDDCLK18. VDDSYS18 I VDDR18 154
VDDCSR v vz 4

It 1.8V & HIF IR . N

i IR 8 ¢ MU B

oo VDDLB #1 VDDLA ] 1.0V 44 H1 i | (DAC39RFSxX) , Finput = 162 mA

i 20.48GSPS , JMODE 14 ( 8 fir4) ¥
lvDDGLK VDDCLK10 {5 1.0V HLJE LI %) , FDAC = 20.48GSPS , FOUT = 309

7997MHz , DES #%:{

| VDDDIG. VDDT. VDDEB 1 VDDEA 1710
bvbD ) 1.0V HLIE LI
| VEEAM18 /I VEEBM18 f - 1.8V 41 70
VEE 2 HLIE L
Pois TR 2690 mw

N RSt 14 ; BERR , MODE[1:0] =
Pors RS QLIRFRIL 14 - HEIKC MODE(10) 171 mw
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6.8 B FFER

Ta = +25°C I ILAUE | B AR08 RCLARIR RV A ) e ME AT OB, IR AR I | fouk = 10.24GHzZ | Ips_switeH =
20.5mA , H%AYRIE = 0dBFS |, J&a H#15hF1 DEM |, BRAE B E i .

| mAME REEE B[ i

MBS (CLK+. CLK-)
foux A gz [ 800 10240  MHz
SYSREF ( SYSREF+. SYSREF-)

5*cik +

tsysrer_Low SYSREF ik P8 /7 CL1KnS
HHLP S*teik +

tsysreF_HiGH SYSREF & Hi-FBS /7 K

i SYSREF_POS &2 sl B 1) CLK MM T2k SYSREF RAE X 1)
tinv(SYSREF) P, RoREL 13 bs
oA ) e 451 (1)

o SYSREF SRAEIX AL FEVEH A IEFS , IEHCR <17 SYSREF_POS #F

tinv(TEMP) 7752t MSB A -0.05 ps/°C
_ 2 g ir
. SYSREF_ZOOM =0 20
tsTeEP(SP) SYSREF_POS LSB [fJ%EiR SYSREF_ZOOM = 1 o ps
DCsysrer) {5 1 JE BT SYSREF 13 5 i) i FH AT SYSREF 15581 50% 55%
SYSREF 5Lk (A& ) SYSREF 57 L (AR )
tpH svs) SYSREF+ L FHifs 360 i (1135 /1n SYSREF+ B A4 1] 8 ns
gL
treseT ‘ /N RESET Jikih s g ‘ 100 ‘ ns
TXENABLE
tTXENABLE_LOW ‘ TXENABLE i H T+t 1] ‘ 102 ‘ I el 3

(1) f#H SYSREF_POS ¥y SYSREF R4 ik#%H #H) SYSREF_SEL 18 , H£ 4 % SYSREF & IML{E R |, iS5 SYSREF fi7 & A&l #%
#ar. H tinvsvsrer) TREMTRIXEL , F3H SYSREF_SEL Jll& (1) CLK: A (touk) —F5 , 25 vl e S EUE SR FRRY (8] 15
Bil. BAF SYSREF+ fll CLK+ £ R4 TAEAAME T SERMREM (AT &REM SYSREF_SEL ) FHIH R & FEAE
SYSREF_POS Hif £ f) SYSREF_SEL f7 B R AETHXIK. B, Al §E T EAKHIEE K SYSREF_SEL 4% K Bl CLK:
SYSREFz 2 [Alff{R A .
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6.9 FFo4E i

Ta = +25°C I ILAUE | B AR08 RCLARIR RV A ) e ME AT OB, IR AR I | fouk = 10.24GHzZ | Ips_switeH =
20.5mA , H%AYRIE = 0dBFS |, J&a H#15hF1 DEM |, BRAE B E i .

¥ \ WikSAE | BAME REME B B
JESD204C H:4T23/f A3 8 1 [15:0]SRX-/+
fserDES R AT B/ R A LR () 78125 12.8 Gbp;;{:’]l%ﬁ
ul FAAN 8] B 78.125 1280 ps
JEIR
Tpac DAC Hih & 3 1/ fok s
tPD(RX) HR AT S/ R B8 RX L SR IEIR HR AT SR/ R 28 RX BIAL R TR 215 ps
trpi INE B B R R X | B Bl TR X i SRR X 500 ps
{OAGLAT éﬁéﬁgg LTHITE] DAC fiith 98T 5 XLS i
{RELEASE é}q\;\gREF T R S R b AR R L 50 “XLS 1l Esr
R fﬁ iEERDES LnPNEE L RE 2 AU -y 4] s CXLS P
FAST_TX_EN =0 T}gﬁﬁ)
trxen_outpuT |TXENABLE |7H{YEI DAC f%iitf gﬁ;{é—fg;gl}m:o 93
FAST_TX_EN=1 fil 133
QUIET TX_DISABLE=1 CLK J& 3%t
tixenwute | TXENABLE T FE2E DAC il 1 | = =D SABLE=0 %
- QUIET_TX_DISABLE=1 133
trxen_pw Fr 5 ) TXENABLE Jok i 55 FAST_TX_EN = 0® 102
- FAST_TX_EN = 10 20
BTSN
Fs ¢ HRAT I B AR 15.625 MHz
Fs_cts ER AT IR R I P A A TS_TEMP Zi {72315 1 MHz
tp R AT I 3 64 ns
tpy ER AT I e ik v 5 P s P 32 ns
tpL ER AT I B e B P A T 32 ns
tsu SDI # 37 [i] 30 ns
ty SDI {RFR 7] 3 ns
tz SDI =% 3 ns
tonz SDO # Iz % =4 200fF %k 5 ns
tozp SDO = FI#E k=) 200fF 1% 3 ns
top SDO #irth 2EiR 200fF 1%k 3 ns
tcss SCS ®& 30 ns
tcsh SCS f### 3 ns
trs RESET %8 & 4TI RESET 7 HF 30 ns
trH RESET {445 #3474 RESET mH#T 30 ns
tiag B H] R 30 ns
PUHEFHEE (FR) 80
FrroLk FRCLK #i% 200 MHz

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: DAC39RF10EF DAC39RFS10EF

English Data Sheet: SBASAX2


https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

13 TEXAS

INSTRUMENTS

www.ti.com.cn

DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

6.9 FFoeqE: (42)

Ta = +25°C I (¥ S0 AYAE | 15 420 XU AR iR P v B P P e IMEL R R B, SRS, ok = 10.24GHz |, Igs switcH =
20.5mA |, BEHIRIE = 0dBFS |, B FI£50F1 DEM |, BrAE A A .

E TR A BME  MME  RAE] A
trreLk P FRCLK J&#] 5 -
tFRoLK_PH FRCLK Jik 5 5 i oL ~F- 2 s
trrok pL | FRCLK fiki 5 BE AR P D) s
tFRDI_SU FRDI % 7] p -~
trrDI_H FRDI {1 p "~
trres_su FRCS #3705 j] 1 ns
trRCS_H FRCS {5 il 1 -
trr_1AG FENTH]BR 1 -

(1) JEIBHHRT JESD HERK A BTG RIS 1) LS SRR RIS A iR o IIE IR TS 488% L 72 th A I B I 2 ) Sl I i) A e TR U A2 IR

(Toac_LaT)-

(2)  BkyhRREET (/N T 2= A R e AT N .
(3)  Jkyh RS R /N T B T BEAS 2 Xt St e A R
(4)  2Gbps LL R A4 A 8b/10b 4ifY
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6.10 SPI #1 FRI i FF &

& 6-1. SPI 4t &

|
SCLKI

|
4—tsu—}|<—tH—>:

=== I/ \
h tesm —>:<— tess —J SCS l
SCS X
|

K 6-4. SPI J ik P&
SCLK /7 SCLK |
or or
scs scs / |
RESET /: ' RESET ' }l

&l 6-5. RESET i &

36 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DAC39RF10EF DAC39RFS10EF
English Data Sheet: SBASAX2


https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

13 TEXAS
INSTRUMENTS

www.ti.com.cn

DAC39RF10EF, DAC39RFS10EF

ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

| 4—trreLk PH—P

<« tFRCLKﬁPL —

| tFRDIfSU' tFRDI_H

|

6-6. FRDI B /5 &

-

FRCLK _\—/J/—\_

I
|  tFres_su | tFRes_H

= XXRX
|

XXX

& 6-7. FRCS i - &
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6.11 SN @ Bk

Ta = +25°C I (KSR | 15 42 XU AR i P Y Bl 9 ) e/ IMEL R R B, BRI LI, fork = 10.24GHz |, Iks switcH =
20.5mA , JBHFEEI DEM |, BAERE .

0 0
—— NRZ Mode —— NRZ Mode
—— DES2XL Mode —— DES2XL Mode
-20 -20
€ -40 E 40
o m
= =
€ 60 | 60
= 2
3 3
£ a0 £ 0
-100 MM e sz -100 II“, sl
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
4% PCB.  HLATAI -1 i A8 e 2% 4 76 HE PCB. HUAAI T - 140 e 2845
& 6-8. foyr = 97MHz , 0dBFS A 6-9. foyr = 97MHz , -6dBFS
0 0
—— NRZ Mode —— NRZ Mode
—— DES2XL Mode —— DES2XL Mode
-20 -20
€ -40 E 40
m m
z kS
€ -60 € -60
2 2
3 =
E a0 £ 0
-100 -100 vl . s
22 g "‘M..'*rﬂ--bdﬂ
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
4% PCB.  HLZIANP -~ 3 R 2R 46 4% PCB.  HLZUAN P-4 A0 e 2% 1 FE
A 6-10. foyr = 97MHz , -12dBFS A 6-11. foyt = 997MHz , 0dBFS
0 0
—— NRZ Mode —— NRZ Mode
—— DES2XL Mode —— DES2XL Mode
-20 -20
T -40 £ 40
m m
2 Z
g 60 g -60
2 2
= s
£ w0 £ 80
-100 | WJF -100 [
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
B3 PCB. FLBIFI T -~ 48 I 284506 45 PCB.  HLZUANP A -~ 4 30 2 1 ke
& 6-12. foyr = 997MHz , -6dBFS & 6-13. foyr = 997MHz , -12dBFS
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6.11 HLANREM: @ BEORIE (4E)

Ta = +25°C I (SR | 15 20 X AR iR P Y B 9 ) e/ IMEL R R B, SRR L | fork = 10.24GHz |, Iks switcH =
20.5mA , JBHFEI DEM |, BAERE .

DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

0 0
—— NRZ Mode
—— DES2XL Mode
-20 -20
€ -40 E 40
o m
= =
€ 60 | 60
= 2
£ a0 £ 0
-100 m% 2o -100
| —— NRZ Mode —— DES2XL Mode
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
4% PCB.  HLATAI -1 i A8 e 2% 4 76 HE PCB. HUAAI T - 140 e 2845
A 6-14. foyt = 1997MHz , 0dBFS B 6-15. foyt = 1997MHz , -6dBFS
0 0
—— NRZ Mode
—— DES2XL Mode
-20 -20
€ -40 E 40
m m
z kS
€ -60 € -60
2 2
s s
£ w0 g soH
| g-j’ A
-100 . 1 1 1 -100 ‘
| —— NRZ Mode —— DES2XL Mode
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
4% PCB.  HLZIANP -~ 3 R 2R 46 4% PCB.  HLZUAN P-4 A0 e 2% 1 FE
A 6-16. foyr = 1997MHz , -12dBFS B 6-17. four = 3497MHz , 0dBFS
0 0
—— NRZ Mode —— DES2XL Mode —— NRZ Mode
—— DES2XL Mode
-20 -20
T -40 £ 40
m m
2 Z
€ -60 € -60
2 2
= s
£ w0 £ 80
-100 ! = = -100 I
) Sy g 1
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
B3 PCB. FLBIFI T -~ 48 I 284506 45 PCB.  HLZUANP A -~ 4 30 2 1 ke
& 6-18. foyr = 3497MHz , -6dBFS & 6-19. foyr = 3497MHz , -12dBFS
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6.11 HLANREM: @ BEORIE (4E)

Ta = +25°C I (SR | 15 20 X AR iR P Y B 9 ) e/ IMEL R R B, SRR L | fork = 10.24GHz |, Iks switcH =
20.5mA , JBHFEI DEM |, BAERE .

0 0
—— RF Mode —— RF Mode
—— DES2XH Mode —— DES2XH Mode
-20 -20
€ -40 E 40
o m
= =
€ 60 | 60
= 2
3 3
£ a0 £ 0
-100 s | -100 | as | — |
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
4% PCB.  HLATAI -1 i A8 e 2% 4 76 HE PCB. HUAAI T - 140 e 2845
A 6-20. foyt = 5997MHz , 0dBFS B 6-21. foyt = 5997MHz , -6dBFS
0 0
—— RF Mode
—— DES2XH Mode
-20 -20
€ -40 E 40
m m
z Z
€ -60 € -60
2 2
2 2 | I
< -80 < -80
-100 1 I -100 ml“¢ l -%
M—uﬁ-ﬂm | ol g
| —— RF Mode —— DES2XH Mode
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
4% PCB.  HLZIANP -~ 3 R 2R 46 4% PCB.  HLZUAN P-4 3 e 25 1 FE
A 6-22. foyr = 5997MHz , -12dBFS A 6-23. four = 7997MHz , 0dBFS
0 0
—— RF Mode —— DES2XH Mode — RF Mode
—— DES2XH Mode
-20 -20
£ -40 £ 40
m m
z Z
€ -60 € -60
2 2
= s
£ w0 £ 80 I
-100 L T -100 | -l ) iomd
-120 -120 T
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
3G PCB. FLBIFI T -~ 48 T 284506 45 PCB.  HLZUANP A -~ 4 30 2 1 ke
& 6-24. foyr = 7997MHz , -6dBFS &l 6-25. foyr = 7997MHz , -12dBFS

Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: DAC39RF10EF DAC39RFS10EF

40 ERXrIRE

English Data Sheet: SBASAX2


https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

13 TEXAS
INSTRUMENTS DAC39RF10EF, DAC39RFS10EF
www.ti.com.cn ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

6.12 LRI XUE I

Ta = +25°C I (SR | 15 420 X AR iR P Y B 9 R e/ IMEL R R B, SRR LI, fork = 10.24GHz |, Iks switchH =
20.5mA , JBHFEEI DEM |, BAERE .

0 0
—— NRZ Mode —— NRZ Mode
—— DES2XL Mode —— DES2XL Mode
-20 -20
€ -40 E 40
i3] o
° °
S -60 g -60
32 3
£ a0 £ 0
-100 W -100
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
10MHz Sz [aIFE , G4% PCB. HLZ AN P 4i7-E -1 A8 R A5 FE 10MHz S [aIRg |, f3% PCB. HLZiAIP-- 351 A48 Fe 25 1 FE
6-26. X% , four = 97MHz , 0dBFS B 6-27. XF , four = 97MHz , -6dBFS
0 0
—— NRZ Mode —— NRZ Mode
—— DES2XL Mode —— DES2XL Mode
-20 -20
€ -40 E 40
m o
kS °
€ -60 € -60
2 2
s s
E a0 £ 0
ol
-100 m I -100 =
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
10MHz SRR [1FG , G4E PCB. HLZU AN P7-F- T i % R A5 Hi ke 50MHz i [a] k% , GG PCB. FAIHIT - P48 Ik 28 456
A 6-28. X F , four = 97MHz , -12dBFS Bl 6-29. XU , foyr = 997MHz , 0dBFS
0 0
—— NRZ Mode —— NRZ Mode
—— DES2XL Mode —— DES2XL Mode
-20 -20
T -40 £ 40
o o
k=2 °
g 60 g -60
2 2
= s
£ w0 £ w0
- | -
100 — - 100 ~ — y
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
50MHz SR [ FG , AHE PCB. FLATFI-TA-l P8 1k 28 45 ke 50MHz #[E) k% , @35 PCB. FLATRITA- P8 e 28 45 ke
& 6-30. X , four = 997MHz , -6dBFS B 6-31. Wi , foyr = 997MHz , -12dBFS
Copyright © 2024 Texas Instruments Incorporated TR 15 41

Product Folder Links: DAC39RF10EF DAC39RFS10EF
English Data Sheet: SBASAX2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

13 TEXAS

INSTRUMENTS

www.ti.com.cn

6.12 JRRURRE - XUEHE (42)

Ta = +25°C I (SR | 15 20 XU AR iR P Y B 9 P e/ IMEL R R B, SRR LI | fork = 10.24GHz |, Iks switcH =
20.5mA , JBHFEI DEM |, BAERE .

0 0
—— NRZ Mode —— NRZ Mode
—— DES2XL Mode —— DES2XL Mode
-20 -20
€ -40 E 40
o o
z z
€ 60 | 60
2 2
3 3
g 0 m | g w0
-100 -100 | !
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
100MHz SR (8] f5 , 4G PCB. HL 45 AP 4-JE - i 45 1 2545 100MHz SR [a]Fg , f.45 PCB.  HL 20 AP 1fi- 3P 7 45 K 45
¥ ¥
B 6-32. X% , four = 1997MHz , 0dBFS A 6-33. XF , four = 1997MHz , -6dBFS
0 0
—— NRZ Mode
—— DES2XL Mode
-20 -20
€ -40 € 40
o o
z Z
€ -60 € -60
2 2
a a
£ w0 £ =0 |
||I | JUi11
-100 ) | -100 WA o
INL — b"Tj- * | — NRZ Mode — DES2XL Mode
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
100MHz SR [A)B% , A45 PCB. HLZURIT -l 7 A8 Ik 2 451 200MHz iR [E]f% , W3 PCB. HLAERIT i~ P17 48 i A 461
¥ ¥
B 6-34. X3 , four = 1997MHz , -12dBFS B 6-35. XF& , four = 3497MHz , 0dBFS
42 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: DAC39RF10EF DAC39RFS10EF

English Data Sheet: SBASAX2



https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

I

TEXAS

INSTRUMENTS

www.ti.com.cn

DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

6.12 JRRURRE - XUEHE (42)

Ta = +25°C I (SR | 15 20 XU AR iR P Y B 9 P e/ IMEL R R B, SRR LI | fork = 10.24GHz |, Iks switcH =
20.5mA , JBHFEI DEM |, BAERE .

0 0
—— NRZ Mode —— RF Mode
—— DES2XL Mode —— DES2XH Mode
-20 -20
€ -40 E 40
o m
= =
€ 60 | 60
= 2
3 3
£ a0 £ 0
-100 ! 2 —— -100
~ A oy b I“
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
200MHz AR [AIF% , @45 PCB. H AP - 74548 1 2 4 200MHz #Hi a1k , w65 PCB. HZUAIT- -l 74545 1k 24
¥ ¥
& 6-36. X F& , four = 3497MHz , -6dBFS B 6-37. XF& , four = 3497MHz , -12dBFS
0 0
—— RF Mode —— RF Mode
—— DES2XH Mode —— DES2XH Mode
-20 -20
€ -40 € 40
m m
z ke
€ -60 € -60
2 2
a | a
£ sol 1 £ 0
L |
-100 — -100 1 T
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
400MHz SR A1k , AL45 PCB. HL 48 FIF4i7-oI P i 28 15 25 45t 400MHz $HiZR A1k , AL45 PCB. HLA A F4--lF P 25 1k 25 45
¥ ¥
B 6-38. XF& , four = 5997MHz , 0dBFS A 6-39. X3 , four = 5997MHz , -6dBFS
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6.12 JRRURRE - XUEHE (42)

Ta = +25°C I (SR | 15 20 XU AR iR P Y B 9 P e/ IMEL R R B, SRR LI | fork = 10.24GHz |, Iks switcH =
20.5mA , JBHFEI DEM |, BAERE .

0 0
—— RF Mode
—— DES2XH Mode
-20 -20
€ -40 E 40
o o
z z
€ 60 | 60
2 =)
£ a0 £ 0 l
-100 |+ - el i " -100 : 'pr-
* o r - | —— RF Mode — DES2XH Mode
-120 -120
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
400MHz SR 8] fg , A45 PCB. HL 45 AP 4i-JE - i 45 1 2545 400MHz Sz R f , 45 PCB. HL45 AP y-JE-F i 25 1 2545
¥ ¥
A 6-40. XF , four = 5997MHz , -12dBFS B 6-41. XF , four = 7997MHz , 0dBFS
0 0
—— RF Mode —— DES2XH Mode —— RF Mode
—— DES2XH Mode
-20 -20
€ -40 € 40
o o
z Z
€ -60 € -60
2 2
a a
£ w0 f £ 0
-100 ]I — 1 -100 I | |
. 14 - “'T
-120 -120 ‘
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz) Frequency (GHz)
400MHz #HiZR A1k , AL45 PCB. HL 48 A 4i7--I 7 #2815 25 45t 400MHz $HiZR A1k , AL45 PCB. HLA A F4--lF P 25 1k 25 45
¥ ¥
B 6-42. 3 F& , foyr = 7997MHz , -6dBFS B 6-43. X3 , four = 7997MHz , -12dBFS
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6.13 L RUKFE © DRFERON B IR EIR
TA =+25°C *ﬂ*ﬂ?*ﬁ%ﬁ%’i?ﬁgﬁﬁfﬁ , lFS_SWITCH =20.5mA , 2 /I\ DAC = DAC39RF10EF , 1 /> DAC =
DAC39RFS10EF , % DAC 2 M 1Q 7% , IAER A 5.

Clock Frequency (GHz)
HS7F JMODE #1144

R 6-48. VEEM18 WL SRR A H IR R

5000 5000
4000 / 4000 //
(S L] S — /
5 3000 4/ — 5 3000 / —
o o
B = —
2 A L 2 A /
o 2000 O 2000
5] 5]
g g
o — JMODE 4, 16x Int, DES2XL o — JMODE 4, 16x Int, DES2XL
1000 —— JMODE 4, 16x Int, NRZ/RF 1000 —— JMODE 4, 16x Int, NRZ/RF
— JMODE 7, 256x Int, DES2XL — JMODE 7, 256x Int, DES2XL
—— JMODE 7, 256x Int, NRZ/RF —— JMODE 7, 256x Int, NRZ/RF
0 0
0 1 2 3 4 5 6 7 8 9 10 0 1 2 3 4 5 6 7 8 9 10
Clock Frequency (GHz) Clock Frequency (GHz)
les_switcH = 20.5mA lrs_switcH = 41TmA
E 6-44. ThEIFE S M AME NP ERRA IR R & 6-45. TiRITFE SO MENPERNA R R
160 20
18
140 [
16
120
. 14
<é 100 j‘é 12
= ©
5 60 g8
6
40 —— 1 DAC, 1x Current
—— 1 DAC, 2x Current 4
20 —— 2 DACs, 1x Current
—— 2 DACs, 2x Current 2
0 0
0 1 2 3 4 5 6 7 8 9 10
0 1 2 3 4 5 6 7 8 9 10
Clock Frequency (GHz) Clock Frequency (GHz)
JrT JMODE Al i $37F JMODE , Py il 5%/ 2 DAC %31k
FE 6-46. VDDA18 B 5H 4% DAC R IAIKXR 6-47. VDDCLK18 H 7 54 A £ R
250 400
350
200
300 /
< < 250
£ 150 E /
® ~ 200
3 8 L
Y 100 = 150
100 — |
50 —
—— 1 DAC, 1x Current — 2 DACs, 1x Current 50 — 1DAC
—— 1 DAC, 2x Current —— 2 DACs, 2x Current o — 2DACs
0
3 4 5 6 7 8 [e] 10 0 1 2 3 4 5 6 7 8 9 10

Clock Frequency (GHz)
a7+ JMODE 1 4

Kl 6-49. VDDLx HJSHH4MHZE R RI25 R
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6.13 SLRUKFE | THEFERCRIHEIR BT (%)

Tp = +25°C FIFRAR EJE B IR 1) i 77
DAC39RFS10EF , % DAC 2 M 1Q % , IAER A 5.

fA , Irs_switcH = 20.5mA , 2 4 DAC = DAC39RF10EF , 1 4> DAC =

600 800
700
500 -
600
__ 400 e oo L~
< —
£ / € L~
% 300 - o 400
§ / L _g 300 /
= 200 |~
—
// 200 —
100 =]
— 1DAC 100 —— 1DAC
—— 2DACs —— 2 DACs
0 0
o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
Clock Frequency (GHz) Clock Frequency (GHz)
M7 F JMODE F1/4 4 7T JMODE FlpN 4
& 6-50. VDDCLK Ei i 5B iz Ml I R &l 6-51. VDDE EJR-SEM4FMER MK R
50 500
—— JMODE 4, 16x Int —— JMODE 4, 16x Int
45 —— JMODE 7, 256x Int 450 —— JMODE 7, 256x Int
40 400
/\ A
35 350
— / \ \ | —
< 30 pd Z 300
£ “ £
® 25 e = 250
z r 5
S 20 = 200
15 150
/
10 L — | 100
5 50
0 0
o 1 2 3 4 5 6 7 8 9 10 o 1 2 3 4 5 6 7 8 9 10
Clock Frequency (GHz) Clock Frequency (GHz)
e T £ AT R SR R FRDET HR AT 3 e R TR
| 6-52. VDDR18 Hidfi 55 S AR LR 1A 6 el 6-53. VDDT Fifi 5 $F A BRI R R
2500
—— JUMODE 4, 16x Int, DES2XL
2250 | — JMODE 4, 16x Int, NRZ
2000 | — JMODE 7, 256x Int, DES2XL
—— JMODE 7, 256x Int, NRZ
1750
g 1500 —
% 1250 e —
2 1000
= /
750
500
250
0
0 2 3 4 5 6 7 8 9 10
Clock Frequency (GHz)
X DAC #31F
K 6-54. VDDDIG Hif 54z fidi wAE = B M35 R
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7 VE4N
7.1 R

DAC39RF10EF #l1 'RFS10EF & — R4 EA 16 L7 H 2 1) B A1 SUE T8 F i 4 8% (DAC). iZas ] FAE
THIE B OB IE IR E DAC. 1Z e Hd il A AE BB TR FE AR a2 B N I 4 DAC |, SCFFIR 2 TUAN T EANH]
SRR THEME R (1Q) FAGL. FImER N R KM A S E Ry GSPS |, Wi ik X s 1 =0 T 1
KEANE PR H RN GSPS. Zas e L 8GHz AR N A ik « 7.8GHz. M5 54 % (8. 12, 16
PEEINAY RS ), T SCREIEIE C My AT BEERFE | i B X w7 Rp .

64 117 NCO S/ HE RN A AL A T LA A7 308 30 ) TC PR B AT A 1% 2% 4 AR 3 18 S R I e A i (AWG) i
HEHT A K (DDS).

H.A47 8b/10b il 64b/66b itk it JESD204C 75 AT 10 HA 16 MNEIWAEEST , ik 12.8Gbps HI#H %K,
O 4 JESD204C 12K 1 ki |, Al@t{# ] SYSREF Szl fi g PEaE iR A% 54k [H] 25 . SYSREF % 4L %
B A 2 SYSREF B R

7.2 ThEe T HER]

CLK+

CLK—-

SYSREF+ SYSREF Window

SYSREF-

OSRX+ B:: :}j> DUCO
OSRX— |
X} DACOUTA+
E u. Multi-Nyquist DAC
DUCL RF DACOUTA-
7SRX— >

Lane JESD204B/
or
204C
MUX Block DUC2
15SRX+ || X\ 1Q DAC
18R > MUX DACOUTB
+
2
. . U . Multi-Nyquist DAC
DACOUTB-
8SRX+ — X> DESDAC
8SRX—
| Fast
SYNC [} Reconfiguration Control Interface & GPIOs
| controller
i 1 6) 410 2 57 O w|w
SE2EJlR gRegIIfEE
[ T TR TR T < < Il 3:'
g &
x X
= F
B 7-1. JUEE R
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CLK+
CLK—

SYSREF+
SYSREF-

OSRX+
OSRX—
7SRX+
7SRX—
15SRX+
15SRX—
8SRX+
8SRX—

SYNC [}

L

SYSREF Window

Lane
MUX

JESD204B/

RF
>§> Bonder

204C
Block buc2

—

L XX J
()

DESDAC

o HET-

DACOUTA+

Multi-Nyquist DAC
DACOUTA-

Fast

controller

Reconfiguration

Control Interface & GPIOs

@ o o o
[a N aR el
o o o o
[ TR TE T

B 7-2. BUETE R

FRCLK

FRCS

SCLK

|

SCS

SDI

SbO
TXENABLEO
TXENABLE1

RESET
ALARM

t

S
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7.3 FetEii A

AR T B RSB 4
7.3.1 DAC #jHiE=R

DAC39RF10EF #1 'RFS10EF & —/Naeugid it 2 — 25 2 M ir X 8k AL i i 2 S 0%y DAC W . & A
2RI R 0 Ik o5 U T PR S B T G B TSR SE B, AT B 2 DAC A3 2 i) )37 L 38 56 A8 5 4% 245 30 X 3 1)
DAC El%. P el AT Dok, £ 7-1 gt T L @A & 3% . A7t R K
M W A5 & DAC R38R A TC YR 8% A 85 5 B ok 15 .

R 7-1. ZREHRH HRAN AR HE

DAC H &= BT ER BARSATE Wy T e (1) Holr
JEI9%E (NRZ) 7 0 - FoLu/2 0dBFS
A% (RTZ) 7 0 - Feork -6dBFS
S (RF) % Fewk/2 - Ferk -2.8dBFS
XiB KA (DES) £ 0 - Feork 0dBFS Fewk - Fout 1 5= LL 4
(1) BeAb PV B Th 3 AVELHE A7 A2 T UR A BA M O 5 BRI SR 4y 58 6 5 me)
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7.3.1.1 NRZ #=(

HEA% (NRZ) B AR Z R, [ 7-3 01T NRZ HabEOI Bl RBETE CLK 1J7Hi M\ DAC HathJf
— BB E TR . R OV TR R ORI B | AT AR e IE AR . 55 — R
RIS = 2828 R IX BRI R LA BB ISR , RN | (UG T3 — RIS X HIE 1T . NRZ Hiat
Fy 3 PR ] 7-4

CLK+

s 4!—|—|—
|
|

DAC Output |

(Sine Wave)

|
I
|
|
I
|
|
| |
I I
| |
| |
I I
| |
| |
| |
| |
| |
| |
P Tsample = 1/Fck
I I

& 7-3. NRZ 5 E

-10

; | \
| |

0 0.5 1 15 2
Fout/FeoLk

B 7-4. NRZ 530 HH S 2R 0 2

Normalized Response (dB)
w
o

7.3.1.2 RTZ £}

HZ (RTZ) # AT DAC {8 T AR HE TR [ DR R (E R M N 2 A2 SR I ) i 38 748 0 — S A R ik
7-5 iRt 7 RTZ By Fe 8. 180 BB AT B I S0 A B2 Dy NRZ RS it I 3 B — - O R TR D i
&%, ANTITFE AU 7 A DA (0 IS 82 o 45 R 5 — A8 B MR XIS R M R i S DO R SEAI | SREEFR NI A=,
AT A MR AN S TR R DN o VR bk e B A A R X R T T I R A, (ELE R T
L 6dB. RTZ B ISR w0 5 K U B 7-6 Jrms
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CLK+ X
CLK- }“-‘
tod ‘H: :4*
+les }
DAC Output 0
(Sine Wave) | } |
I | I
L
} ;‘7"‘ Tmiscate = 1/(2*Fci)
s | |
%‘7’%* Ts=1/Fax
& 7-5. RTZ B P E
0
5 ——
-10
o -15
S ~
= \\
& 25 /
3 N/
= -30
é \ /
- \\/
-40 \ /
I
-50
0 0.5 1 1.5 2 25 3
Fout/Foik
] 7-6. RTZ A5 =%y H 45 0l B
7.3.1.3 G4 =C

S SO I AR R AR P I @ R A S, [7] DAC St s n 17— /MRS ZhRe. S5 RA IE52m RN AL S ks
DX SskaE R AR IR SR R P o SR SN 7 BN B 7-7 B o Sz ity s o )2 Pl 1] 7-8 s
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CLK+

CLK—

DACOutput0 I I P O R R R e e 4%AVAW%%%]

(Sine Wave)

' Ts=1/Fex :

B 7-7. SR

| \ /
o \ /

\ o/

\

\
|/

0 0.5 1 1.5 2 25 3
Fout/FeoLk

B 7-8. SR i AR M S

Normalized Response (dB)

7.3.1.4 DES #=(

MOAHRAE (DES) A CLK Y THATANT R th ME— BSRAE |, IFAEIR] I Rl PR AN . a8 fF
RGNS 2 ZET s DLSEBDRUE RFEER

W CLK HZAE 50% , K LL Fork - Fout AERE 5 BIE . 5 HA MR 28R 1) NRZ #A4H L , DES #:(
BERL T BUGIRNE | JFPK T R s sk . 4 =Fh DES #i3{ : DES1X. DES2XL #il DES2XH. DES1X &=
BRRVFLE 12 A 8 AL H i@ iE At N 15.52GSPS 5k GSPS Ml —%dli , S HF 7.68GHz ok GHz 15 577
B DES2XL i FHAKIE 2 £ P Fei 38 1 28 A BRI 9 KA TR 28 i BRI RAE R | JF50FF 0 - 0.4*F oLk 2 B 1%
R 557 % =18 GHz ) . DES2XH i F sl Nl e ik 28 , SCFF 0.6 - 1.0%Fo k < [RIEI AR | (551 5
5 DES2XL #H[f.
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CLK+
CLK—
Bt e e e A s
| | | | |
| | | | | | | | | | | | | | | |
| | | | | | | | | —] | | | | |
— ] ‘ | o T
| | | | |
pacoutput o | [ ||| IR R R S e e A :Jr
(Sne wave) 1 T i s T | T
. | Lo b oo
| | | | | | | | | | | | |
| | | I | | | | | | | I I I
| | | | | | | | | | | | | |
| | | | | | | | | | | | | |
Vs — — — —|— —— o — e e e e e e e —
e e
| | | | | | | | | | | | | | | | | | | |
Ts= 1/(2*Fcu<)
7-9. DES B F &
0 \
-10
é; \
Py
g -20
g
= -30
£
2
-40 \
-50

0 0.5 1 15 2
Fout/FeLk

& 7-10. DES1X % H S i 7

7.3.2 DAC A #%
A RAWA 16 2 DAC N
7.3.2.1 DAC #Hi&#]

K 7-11 J&7r 7 —> DAC i ff) DAC PAZIEIMAa 4544 . IS B dicdan i 51 B DACOUTx Z [AIAT — AN 22 73 i % H
B AP IT QR SER B f 5L, IF AR K AR £ i 5| B TR VA1 i . B B LW B |ias M
AN AR IR, AR RS Igias LA ¢

3mA x 2CUR_2X_EN (COARSE_CUR_x + 5)/20 ()

£ RBIAS+ il RBIAS- Z [HliZE#H:—1 3.6k Q HIfH#.
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DACOUTx+ DACOUTx—

L] L]

Rrerm

—AAA—

Current Steering

DATA[15:0] Switch Array

IBIAS |FS |BIAS

VEEXx—

B 7-11. Bt 454

R T7-2 45 7 10UTxe fath B MK ARSI A s Bl . 38 7-2 o BoR B r il B i it 51 S 8 o AN DS
i L A

VEEXx— VEEx—

R 7-2. BT AR HEHB SRR <

. . | -
B RG Z AN Prte = 3R] IpacouTx+ IpacouTx - [;ACOUTX+
DACOUTXx -
32767 011 1111 1111 1111 | 1111 1111 1111 1111 | 09999847 s + 0.0000153 x ls + 0.9999694 x |gg
Igias Igias
16384 0100 0000 0000 0000 | 1100 0000 0000 0000 % % |es + lgias Y % |gs + lgias Y % |eg
0 0000 0000 0000 0000 | 0000 0000 0000 0000 % % |es + lgias % % |es + lgias 0
-16384 1100 0000 0000 0000 | 0100 0000 0000 0000 Y4 % Igg + lgias % x |gs + lgias - Y% lgg
- 32768 1000 0000 0000 0000 | 0000 0000 0000 0000 lgias Ies + lgias - lrs

7.3.2.2 (B EFE AR

M DAC % BB it 4h 3 RBIAS Hi[H 23 f1 COARSE_CUR_A { COARSE_CUR B Ll & FINE_CUR_A &
FINE_CUR_B #{7#silt 1Tk B . AR BERMFFSHEMEBER . JFCHERTE DACOUTA/B+ fil DACOUTA/
B- 2 [8]#% DAC 715 S {E M b4 4> . i A IR AE BN R Bk DACOUTA/B+ Al DACOUTA/B- (1) % H ity [#]
Eo

DAC JF 5 i L I A Ao

IpsswiTcH = % x (5mA) + 1mA*COARSE + 0.0156mA*FINE) x 2CUR-2X_EN @)
Hrp
Rpias A& 4M il B HFH 2%

+ COARSE &% 17 # COARSE_CUR_A 5 COARSE_CUR B f{fi (0 % 15)
* FINE &% 77%% FINE_CUR_A 5 FINE_CUR_B ffJ{i (0 %] 63)
* CUR_2X_EN £ 7 f7#% CUR_2X_EN KM (0 5 1)

A HLAL R T R HLUAE 1 2] 5 T 2

IrssTaTic = 0.235 X lFsswiTcH (3)
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{fH 3.6k Q fw & HEFHIT , COARSE_CUR_A 8t COARSE_CUR B =15, FINE_CUR_A 5 FINE_CUR B =31,
lFsswitcHED £ 20.5mA |, Igssratic X4 4.82mA ( FERFMEER + M- 1) o A CUR_2X_EN 2 -t infi.

7.3.3 DEM f$l3)

AP PN AR | AT G R R BRI T O R AR UG C T = AR AR 2R - sh& T RIR S (DEM) A1EL5) .
DAC A% AFE

IR E AL IR VR TR, Fonsk )L MSB

W E T gD ERYRT O, Ronr AL (A7 ULSB )

THER AR RIRIFT R, RORBARK LA LSB.

4. FHTESh BN B IR T 5%

DEM Z:BENLEFEE R~ MSB Fl ULSB HLJRIRE/IT Sk A plidan | 3 2 PR B S J5URT I SC I P AN DT A i (5 JE 264 (1
1. DEM_DACA/B 1 DEM_ADJ 75 177 $ il LI IR/ B FS A7 1A 2 Rl i

Frah 8 B A sk 2 8 AN AF KA AE | 285 U1 B A7 AR R R i 0 At o i PR T B X 2 4y
fRIBME . B SRS aE LSy B, I RFF e #0116 S5t . DITH_DACA/B A7 astE bl £l iz

181 DEM J8 % o] s B i B R R I . RHBE T R S e i AR I S B T DA S B A IR R R AT
W o TSR R R AL AN T S35 S, DEM AN Sl 2 3 g A R e s ( IRIBRIAIGL ) o mE Rt
DEM FI}5) 15 & LK/ &3l (BT, 4K T-#0E (1 DEM 208i/bi52) DEM ) SRFERARMEE A . SR, 7R85
AR T, OB AR B8/ 3 DEM MRCREUR . KT BT - AR s RN | ol T
%45 1) DEM (DEM_ADJ = 1) #£ 750MHz DL £ |, 1E%3%2) DEM (DEM_ADJ = 0) #£ 750MHz DL AR |, {H#A]
DU I BB (25 DEM FUSEELSD ) |, IFRARIERR 2 G178 ik %

7.3.4 W EIRE
AT FeVERT DAC it sm RS S AT WAL B . (A2 2R 1A Ml DAC HiE i 5e % 16 2 8 il -

A% &% H DACA F1 DACB ) DAC_OFS|0] i DAC_OFS[1] FF#s X E. WEEH TH3) (ESHF TS
DEM_DITH ) , NWZE¥ S £128 [ak . wRAEHBE) |, ZEBEME £3968 i . XA R4 Aot
]2 DAC T .

7.3.5 B4 T RS

AT ANBATI B I BRI TR S NRZ. RTZ Al RF 830 R 1) DAC A% RAESRAHSE | 503 & DES
BN DAC WAZRFER I —F. W7 RGnE 7-12 s,

CLK+ To DAC cores,
CLK— g:a » digital logic,
SerDes, ...
SYSREF+ SYSREF Window
SYSREF-

A 7-12. B4 T RS

wn =

7.3.5.1 SYSREF #iZE R
SYSREF i \ & HA G2 ds b b A 8k (13% LMFC/LEMC ) B354 . FR#iR T SYSREF AR E K :
# 7-3. SYSREF EH#iER

%t SYSREF F3ARIZER Reason ( J&A )
SYSREF J& A2 16 4~ CLK AR 4. DAC % #5/DEM r#(fi 5 SYSREF XI55 Fpac/16 HHEPiZ4T.
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& 7-3. SYSREF FHIER (%)

Xt SYSREF FH#AKER Reason ( R )
SYSREF M 4i/2& LT CLK I fE% . 24 AR&E T DDS ## iR SYSREF J& W5 N\ RAE A A 5 5.
X (DDS_EN=1).
SYSREF JH #4512 4*LT*S/F CLK s A& A T T SYSREF J& W& A ikl % 2 4 8 W R £ 5

DDS #= (DDS_EN=1).

SYSREF %4 LT*S*K CLK WM. WA RAEH T 172 ffify: SYSREF JA#i/2 LMFC/LEMC FAMmEE. s , 4
0 5% (SUBCLASS=0) i DDS £\, (DDS_EN=1) 64b/66B 5 T, K=256*E/F .

7.3.5.2 SYSREF {7 B 7 FRFFEN B 75 ( SYSREF &7 )

SYSREF % HALEH T 5 2e 45l SYSREF A THi AP CLK: ETHEHIAM B . IRIEE DB R | R imm
SYSREF KAENF 8], DU AT AEFE mAH X T4 I Bh (0 B S AR I A . EIR 2L R |, 5 SYSREF REEfL
B SYSREF_SEL LK EFTE RS ( #3FRIMZESR ) MM (IREMBEEESR ) M FER, HZ , KRGt
DU L ShRESR Y B i i O ( vk R fE AR R AE AR AL BRI SYSREF HI83) ) |, s 784 =M 4 bk &
R ESR ( TERENEN RBAEARFREAE T FHRME— I EMRAE ) »

AT 4HT SYSREF & N4k He () IERG I : ( SYSREF_RECV_SLEEP 4 Zi4ifEN 0) « B4 , ¥ aethuf &
SYSREF N H T 281 . SYSREF AH X T 5 14 i) b J& 30 1) £ B % 4 1 € 17 i /£ SYSREF_POS F- Bt
SYSREF_POS K&K — NEFEK) SYSREF KA E . tH SYSREF_POS WAL % E N 1, WA
SYSREF SRAEA B v] A7 A5 G LB AR RIS [R5 45 . B2 A 241 SYSREF XKAEALE ( SYSREF_POS M B i E N
0) )& , ArLLi#Ed¥ SYSREF_SEL % N4 N Ti% SYSREF_POS i & ME Rk B 75 R REA B . EH %
P 2 ST RS RR Sz 2 A () b TR SR REAL B . BRAES LR, SYSREF_SEL 7E RS MIARFR TAESAE (T5 AT I ey
JE ) THaE , DUE R G KA R IE N TAE KM AR 40 . b B2 AT 78 A AR A AT, 9 BT A7 g R A
SYSREF_SEL % & , MEAERIXK ARG LHEBA. t4h , SYSREF_POS ] A Tl i 3713 £ Gtk 5 Al B g B ok
KAERG TAERAF T CLK: F1 SYSREF+ 2 [ A}, XF T CLK+ #| SYSREF+ fmRHA KB RS |, HERIE
AT T1E R G0 TAE AR R AE AR BRERFE AL SYSREF RAEALE . 8%, T LAFR B 2 VCAC R 4F 1 RS pr 24
T RIS SR (K B AME |, 91T CLK+ A1 SYSREF+ 3K [ BN IS b 884 (1K) 26428

£/~ SYSREF_POS Rkt E 2 [ 5Kl ] SYSREF_ZOOM #47 1% . 4 SYSREF_ZOOM # & X 0 i ,
EIRB KB . 24 SYSREF_ZOOM &N 1 i, iRBKEM. S HBAMEER , 724 SYSREF_ZOOM
B R RIZE FH IR B IR B K. B, BIRAE ] SYSREF_ZOOM (SYSREF_ZOOM = 1) , BRIk AW 52 34 i
X3 ( fRBL{E SYSREF_POS Wi/ 1) , KB Bhs R 2 X kil . SYSREF_POS K7 0 f1 19 A& W E N
1, BUAEE RIS Bk X S B R B e i) |, R kA R D n] DY B BIX S RAEN B 2 Al . S
2% SYSREF_SEL # I £ %7~ SYSREF_POS A BTt hl%. & 7-4 ZH 7 —1% SYSREF_POS
BHURBI AL SYSREF_SEL W& . R4 SYSREF_POS RAFAAIRAL T 20 MMRIHEALE | {H SYSREF_SEL
I VAT 16 DN RAEALE |, XF T SYSREF_POS £ 0 £ 15. [fnf) SYSREF_POS RS T4t
SYSREF U N HIAME B % , BT EEEEMERARNL | EHEKH SYSREF_SEL 8 , (HEZF AR
B, (E 14 WHRALEAMERE | Rkl DLk ZAE .

1% SYSREF_PS_EN ¥ & H 0, NV HJ5—1 SYSREF i1 H T SYSREF_POS f#. ¥ SYSREF_PS _EN i%
BN SR LR ES B, Hd ) iR A B SYSREF_PS_EN LISKRKIMEAT SYSREF iy /47 B A
£ 1, M SYSREF_POS {54 N 1. iX N SYSREF_POS #2441 i it FHIME , Lk SYSREF_SEL
WH .

3 7-4. SYSREF_POS ##(f1 SYSREF_SEL i&#7~1

SYSREF_POS[19:0]
0x092[3:0] 011 0x090[7:0](") A SYSREF_SEL #E&
( fLE 19-16) 0x091[7:0]") ( ArE 15-8 ) (LB 7-0)
b1000 b01100000 b00011001 819
b1000 b00000000 b00110001 12
b1000 b01100000 00000001 687
b1000 00000011 b00000001 4814
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% 7-4. SYSREF_POS 3(f1 SYSREF_SEL ¥#%#5M5 (4:)

SYSREF_POS[19:0]
0x092[3:0] 1) 0x090[7:0](") E{k SYSREF_SEL # &
( fLE 19-16) 0x091[7:0]") ( AL E 15-8 ) (6B 7-0)
b1100 b01100011 b00011001 6

(1) TFRIZ 0 Rk b , Wi%EEE—5 b iR,
24 Ff] SYSREF % 14k :

1. ] SYSREF il CLK

2. ¥#%'® SYSREF_RECV_SLEEP =0 1 SYSREF_ZOOM = 1

3. WRFHFEFFALME , WIKE SYSREF_PS_EN =1 JEuiFit{T £ Ik SYSREF ##:LIiy% SYSREF_POS.

4. I SYSREF_POS Jfffix€ SYSREF_SEL HJIEMEE , a1 L. WIRICIERE I HRAE R, MR E
SYSREF_ZOOM = 0 J&Eix.

5. [ SYSREF_SEL MIE#EG , 4wfE SYSREF_PROC_EN =1 fl SYSREF_ALIGN_EN =1,
6. #fFAX SYSREF #HAT IEAfAbEE , H AT LA4k S K T SYSREF ) JESD204C 11 ( s HARTIRE ) -

7. SYSREF AJfit SO B H 5 i R 48 24T S, ARG T4 NI B4R . 57 6.8 s T
SYSREF X & 1 o & FAR M (tinyrempy) T VAT IR ELTE (tinyvatn)o ZE%E SYSREF_SEL LARRER
SYSREF H xS T4 N AR 4k, o DIJEER DL R P58 (B JESD204C % #s T HAMZE f5 64T ) -

a. WMEFERHFANE | HEMRIFRE SYSREF_PS_EN , 3 ¥FikT 2k SYSREF ki 2t
SYSREF_POS #ii#.

b. #£HX SYSREF_POS i€ SYSREF_SEL MJHME (A AN HFTRE ) . 151G H% SYSREF_SEL 1)
PR TR R 2 BT SYSREF_SEL ERIMA , A2 iE# /NG 2 SYSREF_SEL fH. XA B T#ifRik
PRIFERER S A AE 1, AN IR £ 2 T SUR o F50 EAS E & .

c. #wfE SYSREF_PROC_EN =0. 5 A¥ SYSREF_SEL { , A/5¥% & SYSREF_PROC EN =1, #{}
PUFE 2 F A BT ) SYSREF_SEL fH.

d. SEfF—BErE A JEIR M EEEPE 7a.

7.3.6 A5 S

B A5 5 A BN A 7-13 PR iZ& 0 A Eer EASE (DUC) B, SCHRFIDANE 4L (1Q) B , IXLEHIA
TR AFEAN R (R S 0 R AT & . T ARG B2 O DY DUC ALK HAH N, F Tl 2 & & b 04E — DAC
o fJE—ME T AL EEGE BN 2 5 N AEIEBEE . 1T DES2XL/H .

R 7-5 AL 7-6 735 T L HEIE AUSGE TE i AT AR

DuUcCo
Input 0 — f L —@
2
? DACA
DUC1
DESDAC
Input 1 — f L —@
Channel
Bonder
bucC2
Input 2 — f L —@
42
DUC3 DACB
Input 3 —4 L —@ DESDAC
Bl 7-13. A L8 i DUC 3t
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R 7-5. B B4R 5K DSP

LT DAC_SRCO | MXMODEO/
J NCO_EN | DUC_FORMAT - i
WA ( Wi ) Co_ UC_FO o 1 L
NRZ.
1 1 0Q 54 0x1 RTZ. RF. |HuliEl (6 &) .
DES2x
FIETERE BN P I XL KA
1 1 00 S 0x1 DES1x  |(DES1X). JESD204C LIS FEfiT A RAE (LA
).
204, 65 | Lo 1 ek Ox1. 03 | N | SUTIAA i DAC_SRCO BLEL) 14 /> DUC
8 = Ox7. OXF | " Aieo " BB T 1, 2, 354 4 DUC ji.

XU N P — M E S, B R ZE—A DAC. %R SR T/ DACA [)4ifE ( MXMODE1 M B NEEAH ) o APl L&
DAC_SRC1 #1 MXMODE1 #1T4sf8 ( 3£ MXMODEOQ % & A%EH ) SkRik#: M DACB. Fi/1i&nf L% DAC_SRC1=DAC_SRCO #1
MXMODE1=MXMODEOQ #4742 , #R)5 ¥ DAC i & RAE — it LIRS R 0 H o2& .

R 7-6. LA X HHH/E S DSP 5

. LT DUC_FO MXMODE |,
BT (Wi ) NCO_EN | "oy | DAC_SRCO {8 |DAC_SRC1 f /1 i8g

NRZ.

RTZ.
RF.

DES2x

NRZ.

RTZ.
RF.

DES2x

NRZ. |4 4~ Afy &2 ¥ ) DUC 33K -

RRTFZ DACA i 1 SR A

DES2x |DACB fiith i HkE A

NRZ.

RTZ.
RF.

DES2x

KA L AWM AE S (IR DAC ) » HI7 T Bk #E s 4 2] DAC_SRCO Ml DAC_SRC1 i e R A Hef A5 5 o W 1%
#LF , MXMODEO Fl MXMODE1 % B AlFE—iX & , (XA NHN,

2 1 0 A3 0x1 0x2 XUBIERE R ( TC R )

2-256x 1 S BERAEMAL | W& R HAT WSSt i 1-4 A~ DUC @i

2 2:256x | 18%0 S 0x1 Ox4

4 2-256x 180 B=E4 0x3 0xC 2 AN BAE 8 Y DUC i@iE

7.3.6.1 1= L2448 (DUC)

&4~ DUC i#id LT=2. 3. 4. 6. 8. 12, 16, 24. 32, 48. 64, 96. 128. 192 Fl 256 Jii [H Py (¥ [K T P4 | Al
Qfa's. Ja , AR ARSI 1/Q (55 R iz ik & (NCO) AR L5 5 , K551 G 2] DAC %
H PTG BN . R 7-7 A T SCREFITAERIR 5 5 T DUC %K.

R 7-7. IFHINHER 755 A # DUC HEIHI5< &

Ui (JESD_M) XRFHIRIERET (LT) E A DUC
2 2-256x DUCO
4 4-256x DUCO. DUCH1
6 8-256x DUCO. DUC1. DUC2
8 8-256x DUCO. DUC1. DUC2. DUC3

A LAGEd NCO MRS | JEA FX AR R E Y 0 5 EIXFMESNL T | L BAALIEE] | fad , Q A fLiE3 Q
i o
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7.3.6.1.1 NiEIEH %
DUC HIZE— M RERBMNGE S NG SRS R . R 7-8 Fags 7 Al FH R A iR

FERANAR 5 RRAE

e LAFE € I N A B AT 1 . DAC ik | Xk T- DAC39RF10EF Fil 'RFS10EF M KL . X Flid A

45 DES B AL 2 5 Hd. XFT 6 15 KLU WA, Al i DUC 3@ iE B2 b -

& 7-8. WRIETUS 55

¥

DUC JEEHBASE

2x

1

3x

4x

[

8x

12x

16x

24x

32x

48x

64x

96x

128x

192x

256x

N N E SRR AR AR SRR

A~ DUC 524 2 550 3 5N IHIED 2 R 7-9 FIH TR/ IESE A5 I JE 28 R 20 , MR 7-10 R T H T2l
FANIEETRER S, SE5NMERRE SN ER 7-14 EE 7-42 thih . X 2% B a5 Fi it
80% )il %5 FI/NT- 0.01dB [T S0 873 N AT (5 5 A BEH 220K T 90dB .

R 7-9. NIRIEHA R

JEBEAE B (oS U R )

fir1 [60-190470-1000 192 0-342 0572 0-914 0 1409 0 -2119 0 3152 0 -4729 0 7420 0 -13334 0 41527 65536 41527 0
-13334 0 7420 0 -4729 0 3152 0 -2119 0 1409 0 -914 0 572 0 -342 0 192 0-100 0 47 0 -19 0 6 ]*2°16

fir2 [[12 084 0-336 0 1006 0 -2691 0 10141 16384 10141 0 -2691 0 1006 0 -336 0 84 0 -12 ]*214

fir3 [29 0 -214 0 1209 2048 1209 0 -214 0 29 ]*2"

fird [30-250 150 256 150 0 -25 0 3 ]*28

fird [(1091690-1]2%

fir_3x -38-38 083 117 0 -214 -281 0 464 584 0 -900 -1102 0 1612 1929 0 -2713 -3190 0 4346 5040 0 -6699 -7684 0 10023
11408 0 -14701 -16661 0 21389 24260 0 -31417 -35960 0 48101 56540 0 -82781 -105224 0 215190 432780 524288
432780 215190 0 -105224 -82781 0 56540 48101 0 -35960 -31417 0 24260 21389 0 -16661 -14701 0 11408 10023 0
-7684 -6699 0 5040 4346 0 -3190 -2713 0 1929 1612 0 -1102 -900 0 584 464 0 -281 -214 0 117 83 0 -38 -38 ]*2°1°

& 7-10. fEAHIEBAS 5 DUC WHEET

DUC WiE |DUC H{EFHusae

Flove) g g by |55 2 AURUEE |55 3 NRYCE |55 4 NURULE |55 5 NURULE |55 6 NURULE |55 7 NUBULE |55 8 MBWE

2x fir1

3x fir_3x

4x fir1 fir2

6X fir_3x fir2

8x fir1 fir2 fir3

12x fir_3x fir2 fir3
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£ 7-10. A RIERKSRS DUC WIEETF (%)

DUC Wi |DUC A il Bdsisae
Floue) g ueuss |25 2 RN | 25 3 MEEE |8 4 UEVEES |55 5 VRS |25 6 MUEUCE |8 7 NIEVLE | B 8 ENE
16x fir1 fir2 fir3 fir4
24x fir_3x fir2 fir3 fir4
32x fir1 fir2 fir3 fir4 firs
48x fir_3x fir2 fir3 fird4 firS
64x fir1 fir2 fir3 fird4 firS firS
96x fir_3x fir2 fir3 fir4 firs firs
128x fir1 fir2 fir3 fird fir4 firs firs
192x fir_3x fir2 fir3 fir4 fir4 fird firs
256x fir1 fir2 fir3 fir4 fir4 fir4 firs firs
10 0.001
18 ~ 0.0008
—~ \ = 0.0006
g 20 \ g
2 30 \ g 0.0004
@ c
S -40 6 0.0002
§ \\ i o N\ //\/\\ a\ //
-60
3 70 é -0.0002 |\ \/ V/
fé 80 & -0.0004
g 90 = .0.0006
-100 \f -0.0008
“1o || w -0.001
-120 0 0.02 004 006 008 0.1 012 0.14 0.16 0.18 0.2
0 005 0.1 '\(l).15 lp.zd F0.25 0.3(/'9.35) 04 045 05 Normalized Frequency (Feix)
ormalize! requency CLK > S
. 7-15. 2 &% PN I IE I 2% i B
] 7-14. 2 {& IR IESL SR A B PRI BB AL
10 0.001
0 0.0008
-10
—~ 0.0006
o -20 \ )
S \ 2 0.0004
3 \ 2 N\ FaX N\ PaX
c 40 o 0.0002
;l-; -50 \ g 0 / \ /\ / \ /\ /\\//'\——\
¢ o s oot/ N/ \/ /
z g o L/ g, 4 \/ \/
2 S, -0.0004
s -80 g
g 90 -0.0006
-100 H -0.0008
-110 W -0.001
120 LA I 0 002 004 006 008 0.1 0.120.1333
0 005 01 015 02 025 03 035 04 045 05 Normalized Frequency (/Fcik)
Normalized Frequency (/FcLk) E 7-17. 3 ,f%mﬁﬁ%gg&%mﬁz
&l 7-16. 3 £ YA I8 IE: 85 1 B
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10 0.001
0 0.0008
-10 \
& 20 \ & 0.0006
2 \ = 0.0004
s -30 \ 2 .
S 40 & 0.0002 ~
AW A%
¢ 0 « N4 \
€ 70 S -0.0002 /
=] = =
S 80 % -0.0004
2 -9 -~ = .0.0006
e i YN
-110
120 Il " \ -0.001
0 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.1
0 005 01 1361r§1a|&§d F()rquuer?c.i(/g.ss) 04 045 05 Normalized Frequency (/FoL)
CLK N ), [y
10 0.001
0 0.0008
1 \\ < 0.0006
g \ 2 0.0004
2 o E . NIWAYA
S .40 & 0.0002 A}
& VIV IAVIAV "\
g -0 g o v /
x N
g gg $ -0.0002 ,/ / \/ \\
= =
"g -80 %-0.0004
g 90 A = .0.0006
-100
110 / [ \ -0.0008
-120 | \ -0.001
0 005 04 0415 0.2 025 03 035 0.4 045 05 0 001 002 003 004 005 006
Normalized Frequency (/Fc k) ormalized Frequency (/Fcik)
B 7-20. 6 £ P HE I B2 0 Bl 7-21. 6 {7 PG PRI A% I 7 1 L
10 0.001
0 0.0008
qof— 1\
& 20 \ g 0.0006
kel -~
8 . -
c - o o VA
5 50 S VA A
€ 60 © N\ ~/
g o 3 -0.0002 \ A /
= 80 'S, -0.0004
& £ oons \/J \J
= -9 .
-100 A rfﬁ -0.0008
-110 } ( I\ NN\A
-120 I IV Vi [ _0'0010 0.01 0.02 0.03 0.04 0.05
0 005 01 015 02 025 03 035 04 045 05 Normalized Frequency (/Fcik)
Normalized Frequency (/FcLk) 7 N SEg HE
720 B RSB F 7-23. 8 fif PO U AR A
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Normalized Frequency (/FcLk)

Bl 7-28. 24 £ PN 1 IE AR T L

10 0.001
0 0.0008
-10
@ -20 @ 0.0006
< 30 g 0.0004
g -0 § 0.0002 [/
| AW\ ANA
r
8 o0 € -0.0002 / \/ / /\
= 2 oooos| \~
§, -80 & -0.0004 S ™\ J
= 90 = 0.0006
-100 n
-110 l V\ /\f\ \ -0.0008
120 LI _0'0010 0.004 0.008 0.012 0.016 0.02 0.024 0.028 0.032
0 005 01 l\?61r§1a|&e2d F?§q5ue:é§ (/f?is) 04 045 05 . ‘ Norn”;alized I':requen-cy(/FCLK) ’ ’
B 7-24. 12 £ Py HE 8k SR 7 B 7-25. 12 5 P S IE  28 8 T 1 B
10 0.001
0 0.0008
-10
— —~ 0.0006
% -20 g
73? -30 o 0.0004
s 40 S 0.0002 <
g -5 N AN VAN /
T 60 5 \/ ~ ~/
T .70 < -0.0002
= -—
= T . NN/
S 80 § -0.0004 \/
= 90 = .0.0006 U/
'1?8 VA\[\_ N -0.0008
-120 1 A -0.001
0 005 01 015 02 025 03 035 04 045 05 0 0.004 No.oosl_ o.Fo12 0.0/1;3 0.02  0.024
Normalized Frequency (/Fc k) ormalized Frequency (/Fcik)
B 7-26. 16 £ I Fa I 25 0 5L B 7-27. 16 £ AT 1R 258 i e 52
10 0.001
0 0.0008
o :;g o 0.0006
g’ -30 g 00004
s 40 § 0.0002 A\
g -0 g / 1\ \
s VI VARV
3 € -0.0002 \/
ER 2 d \ /™~
T 80 § -0.0004 \S “\
S -9 = 0.0006
_1?8 :t m VA -0.0008
e il 0001
0 005 01 015 02 025 03 035 04 045 05 0 0.002 0.004 0.006 0.008 0.01 0.012 0.014 0.016

Bl 7-29. 24 £ PG IE AR 8 T A L

Normalized Frequency (/FciLk)

62
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10 0.001
0 0.0008
10 0.0006
@ -20 g
> 30 < 0.0004
g -0 € 0.0002
o o .
| B S ANIA s
% -60 [0} \/ \/ f\/
g .70 E -0.0002 \ /
S -80 5 00004 / \\ /
2 0 = _0.0006 \/
100 :m -0.0008
-110
-120 1 | -0.001
0 005 01 015 02 025 03 035 0.4 045 05 0 0002 0004 dO-FOOG 0008 001 0012
Normalized Frequency (/Fcik) ormalized Frequency (/Fcik)
B 7-30. 32 £ P4 {8 A% A L B 7-31. 32 £ P T IR A5 58 i ) S
10 0.001
0 0.0008
o 0.0006
@ -20 g °
o -30 <o 0.0004
[72]
g -40 é 0.0002 N M\ /\ A
g -50 g VAW \ /N
g 0 e VIN\VARV/ N
S 70 2 )V e \
£ .80 §, -0.0004 w4 \\
S 90 = _0.0006 Y
100 -0.0008
-110
-120 | -0.001
0 005 01 015 02 025 03 035 04 045 05 0 0.001 0.002 0.003 0.004 0.005 0.006 0.007 0.008
’ " Normalized Frequency (Foix) ’ : Normalized Frequency (/Fcik)
& 7-32. 48 £ P4 fh g i 2% e L & 7-33. 48 % PYFEUR AR08 T I B
10 0.001
0 0.0008
1 0.0006
@ 20 s O
kel ©
° -30 o 0.0004
[72) [%2]
& 40 S 0.0002
2 -50 g 0 /N\ ,\ /Y
% -60 [} J \/\ 2,
3 70 3 -0.0002 \ /
T 80 % -0.0004 A
£ 90 = _0.0006 J \.//
1% i -0.0008
110
-120 l| ll -0.001
0 005 01 015 02 025 03 035 0.4 045 05 0 0001 0002 dO#OOB 0-0% 0.005  0.006
Normalized Frequency (/Fcik) ormalized Frequency (/Fcik)
& 7-34. 64 1% P18 Ik 220 S & 7-35. 64 £ P4 T IR 258 i e 52
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10 0.001
0 0.0008
0 0.0006
@ -20 g
5 -30 = 0.0004 A
g -0 £ 0.0002 A\ A
o o .
§ -50 E 0 / / \ \ /\
EI - el O I (VAN
T 80 % -0.0004 w4 \\
S -9 = 0.0006 M
'1?8 -0.0008
120 ' o001 0 0.001 0.002 0.003 0.004
0 005 01 l\?61r§1a|&e2d F?'ézqsuer?éi (/f?is) 0.4 045 05 . Normalized Frequency (/FCLK) ’
] 7-36. 96 13 3 I8 I 22 A L B 7-37. 96 5 PY 4 I U5 258 e L
10 0.001
0 0.0008
o 0.0006
@ -20 g
o -30 o 0.0004
(2] (2]
s 40 S 0.0002
g 50 E o /] N\ /™
g 2 \/ ViR\Ne S
‘g -70 E -0.0002 \ /
T .80 & -0.0004 \ //\
2 0 N = .0.0006 \/
_1?8 u -0.0008
120 li -0.001
0 005 01 015 02 025 03 035 04 045 0.5 0 0-0006N 0-?015': 0-0018”: 0.0024  0.003
Normalized Frequency (/FcLk) ormalized Frequency (/Fcik)
& 7-38. 128 5 Py fdE I 2% e B B 7-39. 128 135 Py 4 U5 2% 8 7 Al L
10 0.001
0 0.0008
o 0.0006
@ -20 g °
% -30 < 0.0004
g g AN
5 -40 S 0.0002 a\
2 -50 E 0 / \ / \ /1\
% %0 € -0.0002 / \j U \/ \ f\
g -70 2 : / \/
"é _80 S, -0.0004 /|
©
s 90 = .0.0006
100 -0.0008
110
-120 -0.001
0 005 01 015 02 025 0.3 0.35 04 045 05 0 0-0004N 0-?_003F 0-0012/F 0.0016  0.002
Normalized Frequency (/Fcik) ormalized Frequency (/Fcik)
& 7-40. 192 1% P36 B I S5 05 7 B 7-41. 192 £ Py 38 Y 2% 8 7 A L
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10 0.001
0 0.0008
-10
—  0.0006
—_ o
g 'ig 2 0.0004
() B @
2 40 s 0.0002
§ -50 é 0 /\ F\ /—
T .60 S -0.0002 N V
(] S .
3 -0 S, -0.0004 \\_//\ /
§ 'Sg 2 -0.0006 \ /
= 100 Bt 0.0008
-110 I -0.001
120 | 0 00004 0.0008 0.0012  0.0015625
0 005 01 015 02 025 0.3 035 04 045 05 Normalized Frequency (‘Fex)
Normalized Frequency (/Fck) E 7-43. 256 ﬁ‘?l’\]?ﬁﬁ%ﬁ%ﬁﬁ%ﬂﬁm
B 7-42. 256 £ P33 IE IR 2R A B
7.3.6.1.2 %R %% % (NCO)

£/~ DUC #iA H CHJ NCO Bk |, i aehslid BA 64 A M 16 A AL #) NCO SEIUAH 7 3% SRS AH
ArFIRM B, NCO Mt T 2R A #5255 . NCO thil L5 DDS BiRC &M , A £EAE
DUC JE s B ARG L N £ B o

NCO SRS ( Z WAL NCO HFEa ) « MIAZ[FIA ( 2 IARALFE NCO St ) siAffz
[ (2 WARALFE NCO HFR ) o

NCO #iimit brif SPI 4% D sl FAc & (FR) #2105 N NCO SR A fra8 W E , WA sy, 4ix
B SSRGS R A, BSOS R ik filok IRl ok J5 &k A . o] Al JREL3E SPI Z7474% . SYSREF
{E5aEE A ESE S8 | NS5 LSB KsZ8 ( 1 NCO_SYNC_SRC A8 ) «
7.3.6.1.2.1 f{V %4 NCO Bz
TEARALESE NCO BT |, MR E AL AR, BMES ARSI N AT |, ZAEAL BN 28 1E 58 SOMR i R 457
AT IESZ RS , CAOR D F e R R AN SRR L. AT IES: NCO B EEAE WK 7-44 Firon , FErTiE I gn FE
NCO_CONT =1 #1 NCO_AR = 0 #{Tik#%.

|

\

VA I\ I\ AN

A I\ I I

NCO Output } /N N ]\ }
| \ \ \ \

|/ \ / \ / \ / \ |

I I

Frequency changed to Frequency changed to
frequency 2 frequency 1

& 7-44. MAALESE NCO A IE1T 741

7.3.6.1.2.2 #5(7/5]iF NCO BE#i#E=(

FEARALIAIE NCO EHHA N |, AR 7o T 5T EEs TR LLE 3 R nas . XA RE e R A AL 5 2 A F )
AR C—27 ) B % NCO MARBE A 2 5120 A —BHAR —FE . BT MAE S B EEsge |, R AT 4
FE AT L ARSI R . ARAL R NCO i #/E I 7-45 Fros |, 3FAl@id 4 NCO_CONT =0 1 NCO_AR =
0 AT, W THELLELZ DM BT XFE , MALAEYIEE NCO [F2B AR NCO_AR 4afE N 1, UMEA
FREI E B gs 5%
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Frequency 1

[\ /\ /\ [\ AR /\ /\
I\ I\ I\ I\ |/

\
\
\
\
\
\
\
\

Frequency2 / \ / \ /‘ \ / \ / \ / \ /‘ \ / \ / \ /
\ \
\ \
\ \
: :
I \
\

\ \
| |

—
~
—
-~
—

\ / \ / \ / \ / \ / \ / \ / \ / \ /
/A\ /A\ /A\ /A\
I\ I\ I\ I\
NCO Output \ / \ / \ / \
\ \ \ \
\ / \ / \ / \ /
Frequency changed to Frequency changed to
frequency 2 frequency 1
B’ 7-45. fHALIFE NCO #RIE1T 7~
7.3.6.1.2.3 f7f7 /7 NCO ZH#=

FEARRL[FIZD NCO BB, SR P BB (R E SR 7 ) IF KR IME R L. Il A frf a5 LRI S R
BAES , ST HTEZ A S EX5F NCO. =g 4ifE NCO_AR = 1 Rik#¥.

7.3.6.1.2.4 NCO [F#

ER BT FAAIhEERT , W2 R4 2 DAC iEE 2 [AIHFED , GFENE NCO HIMAL. Bhah |, BA R S nT Xt [H
ST HAL SR | DUETE NCO SR A5 AL #1814 NCO A5 . iZ8% k- BA5 2R ¥ 3 NCO kit vk, Hbf
5 .

Bt JESD204C M A E#E iR DUCO [ “1” #i ) LSB SeHifa]
it SYSREF [F]#

it SPI_SYNC 17837 S #

W FRS fig B AL, WILE FRI B0 FRCS IR .

FIF NCO [FI2D [f 5kl 7 7 4% v B AT 121 .

JESD204C LSB 77k o FE AN B R R A FIDE S, I AT R B YR (B FPGA ) Bhadsiil . ik 6] 2 2%
BRI, AT CASEELZ 28 4F [F 2D

B &k SYSREF kot sl [ 45 5 B — AN Em A& SYSREF #2110 | Jf HLAEW & H A SYSREF fikah |, &4
NCO M j& SYSREF MR [BE T, W2 R2RGKERALZRME SYSREF 55 , XM A5k FEH A H #A
SYSREF fkat. #1EHK SPI #0087 , LHEX TIEH 21 SYSREF {55 (< 10MHz) , AlRE&flifE 2 Mk b
BRI Bflc SYSREF HUATTRE | (HHT SPI B4R 251, IR i 6 Hdk AT AL .

H B SPI_SYNC [F2 |, #844FM BIFTA NCO ¥n] [H] i 58T .
7.3.6.1.2.4.1 JESD204C LSB [F#

NCO Her i FH 5 %% N JMODES ' JESD204C #: 11 |- DUCO #iE “1” % A\ LSB #H47T[EI . s reA
LSB #4782 467 NCO MHA7ek NCO SR Axk, . £ 7-11 @R T4 ] LSB #ill , SYNC fir o 4 | %
FE LSB. 34 SPI_SYNC 2 fEesfr N i F H. NCO_SYNC_SRC # &N 3 i , /i LSB #r#fubizt, ik H
ff, LSB AIfE 4 NECE ZIELEFEARF NRET |, RIGHE 4 NMESEFEART NFEET. 15 4 MEETPREARE
DUCO % NI | ¥Rl R ARG . 2444 F SPI #2210 53 NCO SiZ 7 |, Fi /440K SPI_SYNC # &\l 0 bAgkAl
Foom | FEAKHR N LSB. 24 FR #1058 NCO I, LSB 437 A4 S fik & J5 e Bl e | REAER
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£ 7-11. ] LSB BH#u#iT AR

Br 15\14\13\12\11\10\9\8\7\6\5\4\3\2\1 0
| BEA I[15:1] [&]4
Q FEA Q[15:0]

7.3.6.1.2.5 NCO =572

R T-13 ML 7-12 J&oR TEEXA R NCO B3 A7 s B> NCO[n] 7T LA S g i ik 5
R 7-12. NCO 4i#2 : SPI fi¥: (FR_EN = 0)

NCO_AR[n] NCO_CONT([n] R
. 0 AL
1 HRATES:
0Q
1 FBLE AL

1

# 7-13. NCO %72 : FRI fi¥: (FR_EN = 1)

FR_NCO_AR[n] NCO_CONT[n] oy
0 0 AR [ 18
1 Ao %28
00
1 Ao S A7

1

7.3.6.1.3 IBIABRT B

DUC B i#s i NCO S & H N H i N A5 5 34T 2 2080 B 2E S BB LB IR A o TRAES P IR 46 7 LL 451
IR 1, RIS EFE 16 7 ( 40Tl = 32767 ) A0 i 7 o = AR m AR S 2 B & . W R E BURIR
FINAXHE S 32767 , IRAAHEA , NI SEC IR . B 7-46 SFLibAT T U, Horp DL AR oR G R0
BB X8, I LKt R s o R A

A
+32767
<4 Grey = mixer saturation region
32767
Q = >
T white = no mixer saturation region
-32767
32767 T +32767
&l 7-46. 16 L5 Hrk A\ FIRSR A A X 35K
7.3.6.2 HEESH

MBS AT DUC B 5 , FIT414 DUC fifit . & 7-47 @R 7 —4 DAC iR 5 HER . DUC %Al
4578 1 (0dB)~ 0.5 (-6dB) B¢ 0.25 (-12dB) , AR (L 7EXHE 5 R FHET A AEEAT . (55 LAHRE B ( H DAC_SRC %17
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WV EE ) BATRA | REEAEGES LRAEMARE N . 2 DUC it Nsesnt |, &4 DAC % 440
A~ DUC. 4 DUC farti &%, 44 DAC XA M4 DUC Al . i@iEHA &7 LA &4 DAC H)SE s 5 %
DUC it K ER A A

DAC_SRCx[0]

0 —
DUCO —»{ DUC_GAINO [—

DAC_SRCx[1]

00—
DUC1 —»| DUC_GAIN1 (— 42
DAC
sum
DAC_SRCx[2] saturate DESDAC
round

0 —
DUC2(I) or DUCO(Q) | DUC_GAIN2 |—

£

DAC_SRCx[3]

0 —
DUC3(I) or DUC1(Q) = DUC_GAIN3 |—

TJ

K 7-47. BEEE SR TER
7.3.6.3 DES H#55
7t DES2XL #1 DES2XH #ir =R, sRANH 4 b B P A A5 5 il ik # th DES Wifidsdi T 2 546 |, iRk
FEEZ A7, DES Wiz EH 80% U@ 7. 54dB HIFE 7 ZEjkA1/NF +£0.02dB RIS . DES PI4dids vl 1A
H ARSI () =il (DES2XH) BiKIE (DES2XL). # 7-14 % | DES2X JEii#s 2% , & 7-48 iR 7 X MK
W, TG 7-49 IR T DES2XL KWL . BT TR R BRI E A A HE S SRR RN
%ok, KL 7-48 HR) x 78 76 25 25 Wrr X 3k

3 7-14. DES2X JEyE 58 A%

RIS FBH (Pok AR )
DES2X [[90190-390700-122 0211 0-403 0 1293 2048 1293 0-403 0211 0-1220700-390 190 -9 J*2-"
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20 0.1
10 ! —— DES2XL —— DES2XH 0.08
0 0.06
-10 3( __ 0.04
8 20 // \\ g o002 P N
[} 'ag) o 77> [ 4: LA T N 3
g— -40 g -0.02
< 50 -0.04
_60\/\[\ ANNA AMNN A I\/\/ -0.06
I /\'/ o008
-0.1
-80 0 004 0.08 0.12 0.16 0.2 024 0.28 0.32 0.36 0.4
0 0.1 0.2 N0.3 |_0.4d F0.5 0.6 (/F0.7) 0.8 09 1 Normalized Frequency (/FcLk)
ormalized Frequency N
K 7-48. DES P E %0 %ﬂ%jﬁi &l 7-49. DES a3z (BT )
7.3.7 JESD204C 1O

Zas P JESD204C 1= i 5 AT 82 K 0He M2 4 48 1 A& i Bl 20 DAC. #3f # ATl 1E A% UL 8b/10b it Al
64b/66b 4itiziT. f#H 8b/10b 4] JESD204C #% X [n) j5 A A ) JESD204B #2li#s . Ll 16 4~
308 3 Sf AR A1 5 0 B 5 PR 3 2 S R B I [ I 3 %K . 8b/10b A1 64b/66b Hifid 2 [AIfEAE — e 7 | ARFH H AN
Xz, B 7-50 fE7R T 8b/10b 4wiY JESD204C 2 M HIfa ik FHER | ] 7-51 /R T 64b/66b 4miY JESD204C
BRI faifb T HE I

Logic Device

JESD204B or JESD204C Block

e e —— - —— —— —— —— — —— —— ——— — — —— — — — — — —

I I
APPLICATION | .| TRANSPORT SCRAMBLER 8b/10b SERDES I
LAYER | LAYER (Optional) LINK LAYER TX PHY |
I I

ANALOG

CHANNEL

DAC Device
_———— — — — — — JESD204CBlock __ _ _ _ __ _ _ _ —
I I
DAC | | TRANSPORT DESCRAMBLE 8b/10b SERDES I
| LAYER (Optional) LINK LAYER RX PHY |
I I
& 7-50. 27 8b/10b 4miG I {4 JESD204C £ ]
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Logic Device
- — — — — — _ _ _JEsD20ACBlock __ _ _ _ _ _ _ _ _
[ |
APPLICATION ! TRANSPORT SCRAMBLER 64b/66b SERDES I
LAYER | LAYER (Required) LINK LAYER TX PHY |
[ |
L - - 4
ANALOG
CHANNEL
DAC Device
_— — — — — — _ _ JEsD204CBlock __ _ _ _ _ _ _ _ -
[ |
< DAC : TRANSPORT | DESCRAMBLER 64b/66b | SERDES I
LAYER (Required) LINK LAYER RX PHY |
[ |
L - - 4

& 7-51. B 64b/66b 4ii5HfEi4k JESD204C £ &

ZAE IR A L JESD204C A ATk . 3 7-15 iRt T SRR R AR SRR R M i A 2
+ 7-15. X JESD204C 4540

FRATIARE et BREIFF?
a 8b/10b ) 2
b 64b/66b 4 /2 2
c 64b/80b %= %
d 1§ 64b/66b X 64b{fé-Qb BRI iy 43 7
e 1§ ] 64b/66b 1Y, 64b/80b HE % 2 I} 1 1 17 £ -
4% (FEC) "
f 1§ 64b/66b B 64b/80b £5E% 21 i) CRC3 &
9 1 8b/10b HEH)Z B (X 4EE SYNC 5| i 2
h F¥*O0 2
i T 2
j T2 i
k AN RR R TE X S s
| T2 1, 18t MULTIREF {59 30452 fisE% -
i "
m SYNC #0i F5 JESD204A % 2
n SYNC #1155 JESD204B 3% &
% 7-16 SPIEALE T JESD204C Bz L1 F I 4 Bl 5 DUBAR 638 0 B A4 FR LA 5%
% 7-16. JESD204C {55 A 45
5547 A5 AR BE
8b/10b B, 64b/66b 4% 5 I =i H: 4T
Hds [15:0]SRX+ B | 2B AT A R AR R
I
o o BRI S (BT ) |, PIHRvIRR
SYNC SYNC LB SIS A R (CGS) idfE. A
JIT 64B/66B Fifiii.
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% 7-16. JESD204C {55 545 (4¢)

EELHK BT AR BB

F Tt Z A4 JESD204C #34F
H KT PN AR HL 2 W £ (LMFC) sl
¥ IR L B B (LEMC) THEU I R Gt
2%

SYSREF SYSREF+. SYSREF -

7.3.7.1 475 JESD204C it

JESD204C 5 4.3.4 TWER T 1 SARES NI EAS I F () SYSREF {5 535 sh i ¥ 5 H WU AL B W 25 1) 85 14 i b
W, JF B3 S TON AL E R 2 /N T 0] ga AR 00 A 2R e B 08, WA 2 S 3% 5% LMFC/LEMC. i AVEL &5 it
Dhee , (HFEIX J7 M #F & JESD204B #rifi. i E M T JESD204C F %4 f1 SYSREF Kb EZE ( H
SYSREF_ALIGN_EN=1) , ] LMFC FnH At 37 e i #h 542 1) SYSREF %55 .

7.3.7.2 ¢85

TERIERS (BEERME ) F , B E IR ESRPEAR |, HA R AR i 2wy i )\ AL . SR, i s 2] F
M AT A5 /MR A8 IEIE . 7EBIES (DAC) 1, fLfEZPAT M HRAE |, DME N EB AT PSR R A . )\ iAo 2H 21
Rt )38 T ) i AL E W B (B L. M. Fo S N AT N') & . J\BifiZH A 8 £ ( 7E 8b/10b I 64b/66b
gih 2 R/ ), Wit F SO, Wimeg 3] L diE . FEAN N AL, (HIEREFERE DL N (e RIS FEASKE
M #eids | BNFEH IS MR A S MEAS.

f£ JESD204C #% A 2 i sE LI 48 A A7 VF 2 € itk f JZ 850, JESD204C Bk i1 25 Fi il B 2 $ 4
JESD204C #: HZHueE L HiE Lo

B 2 2 13— 20 o B B 1) 22 o
7.3.7.3 HLHi# FIREIE 45

DAC #3784 o8 |, F T a s X o dm Bh AT Ml . S0 T 38 4 [N 2 42 B8 I 0 5 07 A% A P B0
o AT IR . PRAZR T 8b/10b dmit s 20 Tk ) , {H5%F T 64b/66b itz e L, LMEE a4
P2 T R R R B & N T . AT AR GRS A6 B s B T A, DA 8b/10b HRANERAE 10 ALgmiD AT 8 £
BT BT |, 64b/66b A e 7E B4R LGN ( 66 Argmid ) Z Bixf 64 frdEir s, JESD204C Uk 2%
2 F AW AR B 54 NHEBRR [F 25 . % T 8b/10b 4l |, WIUAIBIE N 751 (ILA) Za A2 AT H . Wi
it A 8b/10b 4wtz B SCR kg HIfiLas , (HR2 | fRias 2 7E 64b/66b #iz N HZNEH . % T H JESD204C
FRvEE LI 8b/10b 4t DL Kz 64b/66b 4t 772 | PLsi % Wi e A F I .

7.3.7.4 B2

B Z1E JESD204C 124 8b/10b 1 64b/66b i xR AL L Fl Fi% | (H & RF R il /7 R SLBIAFE — % K,
— M s, HERE NI TTES - IR (ES IS AR A )« 20D (8b/10b) Bk (64b/66b) 14 FE
PLA 215 (8b/10b) B B (64b/66b) 12 AL LAKS 1E Hf AT 2%/fif i 2838308 . HIUBALBERE X BUHE HEAT G b DL S W 42 Bt %
BATHRI

7.3.7.5 YHEEZ

24 JESD204C WL ZALE 16 AR AT 23/ A 2RI 2 o RS H AT B/ MR B 2R M R AT — N T T R AR 1 11 i
BRI [ P38 (CTLE).

7.3.7.6 BIr#/EEE PLL £

WIERE M T S MBS, BAT B A RIS AT R T R VG N TAE. 7E1E JESD_EN Z i , A ikt 4%
FHEBGHAT IR | BAT 2/ 2SS 2 A e TAE . XL S H 2 T DU T A X e R )

1. VCO W54 (Fyco) LN T 1.5625GHz 1 3.2GHz Z [d].

2. K VCO W#HiR (Fyco) kT 2.17GHz I} , 24 41#%E VRANGE.

3. REFDIV. MPY 1 RATE & B # SR WAHR ., a8 il w5 ik JMODE ¥ R fEAHVLHAL.
4. MIAEBEAR S PLL % ( AN MPY 1588 ) HIRE.
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DAC Clock (FCLK)

Reference Divider
(REFDIV)

Reference Clock (Fgee)

PLL (multiplier)
(MPY)

VCO Clock (Fvco)

Receiver
(RATE)

Serial bit rate (per lane) (Fg)

B 7-52. B AT S /fF FR 2RI B R AE B
& 7-17. 8b/10b %K PLL BB B R

R (24%0) | CLKIEE (Fewk) B4GENFRRE Py BB A (Gbps)
(GHz) REFDIV MPY RATE VRANGE REFDIV MPY RATE
0.3125 (40/128) 2.5-5.12 0x08 0x14 0x3 FcLk<3.472GHz 18 5 0.5 0.78125 - 1.6
0.3125 (40/128) 5.0-10.24 0x10 0x14 0x2 FcLk<6.994GHz 1/16 5 1 1.5625 - 3.2
0.3125 (40/128) 10.0-12.8 0x20 0x14 0x1 1 1/32 5 2 3.125 - 4.0
0.4167 (40/96) 1.88-3.84 0x06 0x14 0x3 FcLk<2.604GHz 1/6 5 0.5 0.78125 - 1.6
0.4167 (40/96) 3.75-7.68 0x0C 0x14 0x2 FcLk<5.208GHz 112 5 1 1.5625 - 3.2
0.4167 (40/96) 7.50-12.8 0x18 0x14 0x1 FcLk<10.416GHz 1724 5 2 3.125 - 5.333
0.625 (40/64) 1.25-2.56 0x04 0x14 0x3 FcLk<1.736GHz 1/4 5 0.5 0.78125 - 1.6
0.625 (40/64) 2.5-5.12 0x08 0x14 0x2 FcLk<3.472GHz 1/8 5 1 1.5625 - 3.2
0.625 (40/64) 5.00-10.24 0x10 0x14 0x1 FcLk<6.994GHz 116 5 2 3.125 - 6.4
0.625 (40/64) 10.00-12.8 0x20 0x14 0x0 1 1/32 5 4 6.25 - 8.0
0.833 (40/48) 0.94-1.92 0x03 0x14 0x3 Fek<1.302GHz 13 5 0.5 0.78125 - 1.6
0.833 (40/48) 1.88-3.84 0x06 0x14 0x2 FcLk<2.604GHz 1/6 5 1 1.5625 - 3.2
0.833 (40/48) 3.75-7.68 0x0C 0x14 0x1 FcLk<5.208GHz 112 5 2 3.125 - 6.4
0.833 (40/48) 7.50-12.8 0x18 0x14 0x0 FcLk<10.416GHz 1724 5 4 6.25 - 10.667

S
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R 7-17. 8b/10b ZIHHE PLL FEER (48)

R34 (4% ) |CLK#EE (Fork) TR ARE BRI IBIE AT (Gbps)
(GHz) REFDIV MPY RATE VRANGE REFDIV MPY RATE
1 (40/40) 0.781-1.6 0x02 0x10 0x3 FoLk<1.085GHz 12 4 0.5 0.78125 - 1.6
1 (40/40) 1.5625-3.2 0x04 0x10 0x2 FoLk<2.17GHz 1/4 4 1 1.5625 - 3.2
1 (40/40) 3.125-6.4 0x08 0x10 0x1 FoLk<4.34GHz 1/8 4 2 3.125 - 6.4
1 (40/40) 6.25-12.8 0x10 0x10 0x0 FcLk<8.68GHz 1/16 4 4 6.25 - 12.8
1.25 (40/32) 0.625-1.28 0x02 0x14 0x3 FcLk<0.868GHz 12 5 0.5 0.78125 - 1.6
1.25 (40/32) 1.25-2.56 0x04 0x14 0x2 FoLk<1.736GHz 1/4 5 1 1.5625 - 3.2
1.25 (40/32) 2.5-5.12 0x08 0x14 0x1 FoLk<3.472GHz 1/8 5 2 3.125 - 6.4
1.25 (40/32) 5.0-10.24 0x10 0x14 0x0 FoLk<6.994GHz 1/16 5 4 6.25 - 12.8
1.667 (40/24) 0.47-0.96 0x03 0x28 0x3 FoLk<0.651GHz 173 10 0.5 0.78125 - 1.6
1.667 (40/24) 0.94-1.92 0x03 0x14 0x2 FoLk<1.302GHz 1/3 5 1 1.5625 - 3.2
1.667 (40/24) 1.88-3.84 0x06 0x14 0x1 FoLk<2.604GHz 1/6 5 2 3.125 - 6.4
1.667 (40/24) 3.75-7.68 0x0C 0x14 0x0 FoLk<5.208GHz 1/12 5 4 6.25 - 12.8
2 (40/20) 0.781-1.6 0x02 0x10 0x2 FoLk<1.085GHz 12 4 1 1.5625 - 3.2
2 (40/20) 1.5625-3.2 0x04 0x10 0x1 FoLk<2.17GHz 1/4 4 2 3.125 - 6.4
2 (40/20) 3.125-6.4 0x08 0x10 0x0 FoLk<4.34GHz 1/8 4 4 6.25 - 12.8
2.5 (40/16) 0.625-1.28 0x02 0x14 0x2 FcLk<0.868GHz 12 5 1 1.5625 - 3.2
2.5 (40/16) 1.25-2.56 0x04 0x14 0x1 FoLk<1.736GHz 1/4 5 2 3.125 - 6.4
2.5 (40/16) 2.5-5.12 0x08 0x14 0x0 FoLk<3.472GHz 1/8 5 4 6.25 - 12.8

3.3333 (40/12) 0.47 - 0.96 0x03 0x28 0x2 FcLk<0.651GHz 1/3 10 1 1.5625 - 3.2
3.3333 (40/12) 0.94 - 1.92 0x03 0x14 0x1 FoLk<1.302GHz 173 5 2 3.125 - 6.4
3.3333 (40/12) 1.88 - 3.84 0x06 0x14 0x0 FoLk<2.604GHz 1/6 5 4 6.25 - 12.8

4 (40/10) 0.781 - 16 0x02 0x10 0x1 FoLk<1.085GHz 12 4 2 3.125 - 6.4
4 (40/10) 1.5625 - 3.2 0x04 0x10 0x0 Feok<2.17GHz 1/4 4 4 6.25 - 12.8
5 (40/8) 0.625-1.28 0x02 0x14 0x1 FcLk<0.868GHz 12 5 2 3.125 - 6.4
5 (40/8) 1.25-2.56 0x04 0x14 0x0 FoLk<1.736GHz 1/4 5 4 6.25 - 12.8
# 7-18. 64b/66b ZRASIE) PLL At E
RR 3 ( 43 ) |CLK M (Fok) EREMNFARME SRR BB HAFE (Fair)
(Cz) REFDIV MPY RATE VRANGE REFDIV MPY RATE (Gbps)

0.515625 (33/64) 6.06 - 12.41 0x20 0x21 ox1 FcLk<8.417GHz 1/32 8.25 2 3.125 - 6.4
0.6875 (33/48) 4.55 - 9.31 0x18 0x21 0x1 FeLk<6.313GHz 1/24 8.25 2 3.125 - 6.4
0.6875 (33/48) 9.09 - 12.8 0x30 0x21 0x0 FeLk<12.625GHz 1/48 8.25 4 6.25 - 8.8
0.825 (33/40) 3.79 - 7.76 0x14 0x21 0x1 FoLk<5.261GHz 1/20 8.25 2 3.125 - 6.4
0.825 (33/40) 7.58 - 12.8 0x28 0x21 0x0 FeLk<10.521GHz 1/40 8.25 4 6.25 - 10.56
1.03125 (33/32) 3.03 - 6.21 0x10 0x21 ox1 FoLk<4.208GHz 116 8.25 2 3.125 - 6.4
1.03125 (33/32) 6.06 - 12.41 0x20 0x21 0x0 FoLk<8.417GHz 1/32 8.25 4 6.25 - 12.8
1.375 (33/24) 227 - 465 0x0C 0x21 0x1 FcLk<3.156GHz 112 8.25 2 3.125 - 6.4
1.375 (33/24) 4.55 - 9.31 0x18 0x21 0x0 FcLk<6.313GHz 1724 8.25 4 6.25 - 12.8
1.65 (33/20) 1.89 - 3.88 0x0A 0x21 0x1 FeLk<2.630GHz 1110 8.25 2 3.125 - 6.4
1.65 (33/20) 3.79 - 7.76 0x14 0x21 0x0 FcLk<5.261GHz 1/20 8.25 4 6.25 - 12.8
2.0625 (33/16) 1.52 - 3.10 0x08 0x21 0x1 FoLk<2.104GHz 1/8 8.25 2 3.125 - 6.4
2.0625 (33/16) 3.03 - 6.21 0x10 0x21 0x0 FoLk<4.208GHz 1/16 8.25 4 6.25 - 12.8
2.75 (33/12) 1.14 - 2.33 0x06 0x21 0x1 FeLk<1.578GHz 116 8.25 2 3.125 - 6.4
2.75 (33/12) 2.27 - 4.65 0x0C 0x21 0x0 FoLk<3.156GHz 1/12 8.25 4 6.25 - 12.8

3.3 (33/10) 0.95 - 1.94 0x05 0x21 0x1 FeLk<1.315GHz 1/5 8.25 2 3.125 - 6.4
3.3(33/10) 1.89 - 3.88 0x0A 0x21 0x0 FcLk<2.630GHz 110 8.25 4 6.25 - 12.8
4.125 (33/8) 0.76 - 1.55 0x04 0x21 0x1 FeLk<1.052GHz 1/4 8.25 2 3.125 - 6.4
4.125 (33/8) 152 - 3.10 0x08 0x21 0x0 FcLk<2.104GHz 1/8 8.25 4 6.25 - 12.8
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7.3.7.7 BT/ B E B 657

ZAREEM PHY K5 RIEL S — N | S VFFEIEIE 2 M5 5 DA 4E Tx il Rx 2 [l PCB #iZk , MMk
ik PCB & a2k (9 b4iFE ) » 152 LANE_SEL n.

PRz IE (OSRX+ % 15SRX+ ) w44l JESD204C 4% 2 [l v By 7 Air 355 22 1] P s SO I8 38 2% ph 380 A R 1Y)
JESD204C iiE ( JESDO % JESD15) .

OSRX+ 0SRX JESDO
OSRX—

. Crossbar . JESD204C

15SRX+ 15SRX JESD15
15SRX—

B 7-53. YEEHITIER

Y

Y

7.3.7.8 Z#E 1A G E AL

JESD204C 125 1 MR 7 — P i 5 4755 08 S B 5 ME RE IR 1 73k SR AN B8 AF S BUAA [R) B e PR SEIR | AT
PUB AN E L . ARG E shBE 3 IX — 1B IR AR e e . SEIl e ME e IR AN SR . o — TR
A IEMR 4 SYSREF. SYSREF WA 24 H LMFC HE8 B 47, DUFHAE R f i P2k v .

5 T IEOR AR RS TR PSS W PR S S RSN . e g AR I JESD204C HERSH IR AR (RX) , R4S
PRIt RIES (TX)o Fibk 2 & o2 SEIURA 52 MR AEIR A OGS B | T o 78 504l M I8 &A% i 1) F2 e 8 P W i 8 A AL 0o
FEARIEIR AR AR SE B o & A IRPRE T2 B X SE IR AR A R (R AR P IR IO . BB S IERIR LR, | T
SRR i & oh LA LMFC 395 93 vE ) B8t 11 $ 2SR I 18] DL i A & 1R R s U SE IR AR AL . RIS, WA
SCLMFC JA A JE OB T R X3, 32 XA I A T 1) fie /N SR — FLAE JE B RFEIR o A b, Wik A G2t
R PTAT I8 TE B A AT — DR R AR . N R R A Z T BT AR . 4k, AT DG SR 4k E
TR, - 155 b i i RBD.

7-54 $RAL T TR BESR AR R & fESRIEI R, BOR T AN AOEAS ( ADC BRI ) B B
MRIEAS (TX 2) BA ERKIAMLEEE (teeg) , FILHERR IR HUEE — N A0kAs (TX 1) Hi. 5, RIEHTA HIFH
Bl 2L E] K LMFC IR X bR C R . SR)G , (R T 434838 (RBD) 280t BREIAL | RRE
R LMFC 14285 a8l B8R AL )\ AL, PR R R AEAE LMFC I A X 3 . £E1K] 7-54
e, B TR RIX I R AR R IR EE |, Rl LMFC 349 (RBD = 0) 52 B i ni OB AR A ¢

Nominal Link Delay

Link Dela
(Arrival at Elastic Buffer) \\A ‘ Y

3 Variation
TX 1 Data |
. trx ‘ trcs ‘ trx-DESER !
Propagation < > 4> < > :
TX 2 Data trx trce trcoesen Release point Choose LMFC/LEMC
Propagation margin edge as release point
| (RBD = 0)
TX LMFC/LEMC T T ‘ ‘ T T
; 4
RX LMFC/LEMC 4 1) < a | t
|—>Time Sf\ /A
Invalid Region  Valid Region of
of LMFC/LEMC LMFC/LEMC
7-54. T3S 3ROSR LMFC A RIX s X
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TX #1 RX LMFC R FEHAT AT TS |, A8 T AR T T IERf e Bt 2 b 2 B OS EoC L, oAb |, 2z
MR BUSE RS LMFC N KA, (B ph 38N AR BT A I IE ) CRA R B . Rt |, SBE R ZE R v] g s>
LMFC J&3 ; 155 i JESD204B Z #31E a4 » JFZR AT T IR E 255

7.3.7.8.1 X} RBD #4748

RBD & &8 i FE LR T Rx Al Tx LMFC/LEMC Z [ FIARAL 22 ARz Tx. SEIEA Rx 0 BERS 188 . (RItL | 4822
TRSEH € W I T T R4 RBD {E2 AV SEPRN . S24E1) LANE_ARR 27 4725% AT 5 B F - i 30 36 31 i [ I
NRGEFE K RBD . N 7 #REEMEEER | RAERSG R iH A L% RBD B IF 4 ARl 7R R G 1
., BRKITIF RGNS RBD A A2 S ECARH 2 LR .

FUTEI ) PAVY 757 AL AT H | JF DASEL 64 FEMETHE S A FE AT I & | i B S e B i A I 5
(R ) BHY . FEAETH RS SYSREF X5 ( EAL) o

H T I8 T8 BT (] R AAE |, R % BAE N AR IR B ( SR P RANEEMLL |, £ Pk @ E by
FRERH Z7) () LANE_ARR 18 ) . [l 7-55 & 7-56 LK 7 A 7 RBD iH5 |, DLBRIRIX — i, i#iE )ik
I ) it 38 FL Sy 64 AN PU - 1 (R L, 30nd 80T FH T D00 83 1 S BT 1) (R R 64 THEE

S AT RBD (5% T LANE_ARR {011 1 ( H50 64 ) . 2700 JH i) RBD {4 T4 .19 LANE_ARR {4
B_E GBI TRRE (IR 64 ) ((SBMPIXTRIER 16 UL \RAAL | BE K x F = 32 , SLRF MR X R 59 8 4
DU\ Rrfirdil). WVERE Bl aT RBD (A 2 S50, 51 O 7E KOAR 2 1 A AR 17l 390 P 78 3 o X
Bl GRS , AASE )

FETT HIVEH 0 A1 % RBD B KR R B e i 22 A R, (H A R A5 SEEARAAEIR | 7 T Bhadkd3 S8 P ol 21
IRIETE AIAE -

Circle = one multiframe Circle = one multiframe

= 256 octets 16 = 226 octdet; . .
= uad- es

= 64 quad-bytes g Y

32
buffer depth = 167 | 63 .. lane arrivals
32 0 for 4 lanes
earliest =34 7 e liest = 56
; ~ earliest =
lane arrivals _______ 48
for 4 lamlaastest _ 42 } RBD range: 3 to 8 (inclusive)
! RBD =5 or 6 (center of range)
43 : & 7-56. RBD 7~ ( EE 2IAR R PSR )

50

RBD range: 43 to 50 (inclusive)
RBD =46 or 47 (center of range)

Kl 7-55. RBD 74 (BIEFEH RIASERT )

7.3.7.9 FEFHEO0 ZHHELT

R 515 0 A, MR RAFEL DAC A E MR . H T X RH | %8 7% SYSREF R
A[iE4T. W8 LMFC Bz HARK |, IEMAL RS . RBD ARESATRIE |, FONE &G DA 1 18 T 048 5 Nk g2
MRS G, wAVELE RS F . SYNC BB FSR 2 CGS I ILAS.
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7.3.7.10 #5fr

B A E I RN B AE DL R B L T B 54T

7F JESD %% {8 FH B iE A 2 5448 FIFO T/ b (LANE_ERRIO])
7E JESD % #6457 FH (13 8 AR ) 2] 55014 2% b #3355 . (EB_ERR)

JESD %% ik (JESD_LINK_DOWN_ALM)

SYSREF 53 #h /3 4l 2% 5, LMFC/LEMC H#ik: i (REALIGNED)
JTimer ## (JTIMER_EXPIRED ALM)

7.3.8 A &R

AR S BA AT T N AL A T RE T T TSR . WRAE ALM_MASK 25 4728 R BEil SYS_ALM % /745
MG S B | TR 2 (el A A 2K

7.4 BTHEEER
AFAE T 23R R . R U o A A S B R AT T RGN A .
7.4.1 DUC 71 DDS #=

PR — > DUC R — A B ATk (DDS) M. Bt iU AR B JESD IR H (1 /1 Q)
Hdl , £ DUC X HabAT aafAl B4, % DUC Hith SR AJF4E DAC AR sl 5 5. 7€ DDS #3UF , DUC
NCO BN TAME I , MmN

NIiYFE45 1 DDS £l DUC #i X )

ENELE IR

JESD204C 4 1 A& 5 H

NCO IIFESEAK ( LEIRA )

AMP {745 A~ DUC (DDS) il iE S ftME—4RIE , 0VF DDS JiE A4 5 & 18 LA Bk DAC %t il &
. lin , DDS J#iE 0 F=AE 3 |, 1EiE 1 P H THGH HD2 15 |, midiE 2 724 F T B0 HD3 &1 .
5. JMODE 1 DUC_L #f7as<si2ms | JESD204C R4 A NG IER 2s it nfX) SYSREF J& MR # ke . 2
[##% 7-3

hwn =

76 FES PR Copyright © 2024 Texas Instruments Incorporated
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7.4.2 JESD204C #OMHER

A BATE A —HA RO T AE O (BB, 5% ) .

7.4.2.1 JESD204C Z:O# =

#e1F JESD204C #iA i 3 7-19. 3 7-20 F1& 7-21 g WS EGHATILE -

* 7-19. JESD204C O SHE X

B B
JMODE JESD204C #ixUgi 5. P Kb S B0 BOMIE SRR, K2 MO S B0 I B B IR A ORI . TS K
7-22.
LS FEAFEAR I EE . X2 JMODE 3 i1, &%k 7-22.
H‘T%*EﬁﬁA%*iﬁ%Ztho LT = FCLK / FINPUT° {E 0.5 ﬁ%E%T DES1X *Eft ’ ﬁﬂmA%*ﬁ@%% DAC E#%"P*/Fﬁ
T RIPIE ( JESD204C RGERA CLK FINHRMPIAMEAR ) o WAARBH DESIX B, W) LT & A4l 1, B
HEIARMER Z W AR B DES2X BEAA LM LT HifH.
WE T 1-256x 7£ DUC_L 21288 it AT 4 fL.
Lx T4 5 JMODE ({5 KIEIE S, BEBHHIRIE S A 18 E SR AR Ria TiliE (L) ¥R, 2R JESD_M ifids.
Mx £53€ JMODE [y Rifidlt. Mx Mk 7-22 Fahit 5. T LAMEA JESD_M 25 A7 4 1€ S Prift 4 (M)
R BEAS CLK Ji Wb (AN T8 (R ) hr . N JMODE Al LT 1311 (#5504 ) & 7-22. R4 R, FI/7240%F REFDIV.,
MPY il RATE #f {7 &3 AT 4088 . BEAh | fk CLK A R BRI
REFACHEIE RN T o {1 Fom MR & JESD204C ARt ARAEE S Z AT (FEASIN O Ltk AT £ S-1) o KT 111
sl ERRAZ I T B S s AT - AFEARS O FRURMIUIHFEAS | 1% SHBMRE] . MRET E 2 KES P RUMUINTE S
BEA , BUOTIGE PR R I Z L E—RK 1. 152 JESD #aXI& JESD R I&.
XF 8b/10b 4 , KR LT K (N2 WM ) IATRE. MREIG R DR S Gt S TR . 2K
KR PRI 64 S FAF IR LE b SRR BERIAE B ( W R K=32 H. F=1, WIZEnh s b B 32 745 ) o % 8b/10b 1%
X, Kl KM1 3577 S BT 4 .
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% 7-20. JESD204C #HES 5

¥ BEHA ILAS B A7 ﬁg&;ﬁaﬁ{)ﬁ
ADJCNT DAC LMFC ifi# ADJCNT[3:0] AR Fil
ADJDIR DAC LMFC i #75 ADJDIR[0] A&
BID f7fikfA 1D BID[3:0] FiEH]
CF BRI 5 CF[4:0] 0
Cs SFREAR (R 1)o7 3 CS[1:0] 0
DID BFRRS DID[7:0] FEM
F HEWI )\ Aoz o7 £ B (A ) F[7:0] B 722
HD % R HD[0] 5
JESDV JESD204 i A JESDV[2:0] A&
K AT K(7:0] KM SR RE
L A B K 1) S0 1 L[4:0] ceiling(M/Mx*Lx)
LID BRI LID[4:0] FiEH
M BEABEHE R AR (1S HM)) M[7:0] B JESD_M ZFfr it E
VAR A H A3 ( FE AR I B R AL 2 1T ) -
A ANRE A 1 2 o7 ¥ IR ARA ) .
v IR s JESSDI0AO 254 .23 RIS Vo | wemE
PHADJ 1] DAC & Hi FARBL I8 %15k PHADJ[0] A5E
S BRI HIRE A5 S[4:0] WS E 7-22
SCR JA I SCRI0] i SCR FAFa i &
SUBCLASSV 80k TR B SUBCLA]SSV[Z:O FIEH
RES1 TR 1 RES1[7:0] S
RES2 TR TR 2 RES2[7:0] & ]
CHKSUM BB (VAL 7 B A, B 256 ) FCHK[7:0] i

(1) 7£8b/M0b AT , KIX WAL ILAS W R IEHERR AL B )\ LAz 2. RIBE RIEIEA L BB st

» WA B 5 A ) A

.
R 7-21. EBSH (PUEA T 64b/66b HiiY )
BH P @fﬁﬂ?ﬁﬁ
E SEAMJE £ Helf 2 Bt (LR 64b/66b 4l ) 1

FEAS SRR HR M IE 1 — MG, 1220 5 T LUE SR 7-22 Hha 2 82 fE 2] JMODE % 4723
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% 7-22. JESD R

JMODE | % |G/ G| Bisii R= N [ Mx=# |Ls=%8/|Lx=iBi#| LT=nN&E JESD # % KR
KEINFHE %%M¥$%§ Feir/ Fouk KEH | REEE | HLER
(Msfswn %ﬁﬁ * LA R ) B Bl
one#
0 8b/10b | 10240 12.8 1.25 16 1 16 16 1 1 | 2]16| 0| 1|32 64
64b/66b | 10240 1056 | 1.03125 128
1 8b/10b 5120 12.8 25LT | 16 2 8 16 1 8 | 2|8 01|32 ea.
64b/66b | 6206.1 128 | 2.0625/LT 128
2 8b/10b 2560 12.8 5/LT 16 4 4 16 1 16 | 2|40/ 1|32 64
64b/66b | 3103.0 128 | 412517 128
3 8b/10b 1280 12.8 10T | 16 8 2 16 2 2 |2]2]0]1]32. ea.
64b/66b | 1551.5 12.8 8.25LT 128
4 8b/10b 640 12.8 20T | 16 8 1 8 4 64 | 2| 1]0]1 |32 64
64b/66b | 7758 12.8 16.5/LT 128
5 8b/10b 320 12.8 40T | 16 8 % 4 8 128 | 4| 1] 0] 1 |16, 32
64b/66b |  387.9 12.8 33T 64
6 8b/10b 160 12.8 8OLT | 16 8 Y 2 16 | 256 | 8| 1]0]|1]s. 16.
64b/66b | 193.9 12.8 66/LT 32
7 8b/10b 80 12.8 160/LT | 16 8 % 1 32 256 |16 1| 0 | 1 |4. 8. 16
64b/66b 97.0 12.8 132/LT
8 8b/10b | 12800 12.8 1T 12 1 16 16 05 1 |8 |s80|0[16]s. 16.
64b/66b | 15515.2 12.8 0.825/LT 32
9 8b/10b 9600 12.8 1.25 12 1 12 12 1 1 | 2[16| 1|1 |32 64
64b/66b | 10240 | 1056 | 1.03125 128
10 8b/10b 6400 12.8 2 12 2 8 16 1 1 |84 0]8]s. 16
64b/66b | 7757.6 12.8 1.65 32
1 8b/10b 4800 12.8 25 12 2 6 12 1 1 | 2]8|1]1 32 64
64b/66D | 6206.1 12.8 2.0625 128
12 8b/10b 3200 12.8 4 12 2 4 8 1 1 |[8|20|0]4]s. 16
64b/66b | 3878.8 12.8 33 82
13 8b/10b 2400 12.8 5 12 2 3 6 1 1 241|132 64
64b/66b | 3103.0 12.8 4125 128
14 8b/10b | 20480 128 | 0625LT | 8 1 16 16 0.5 1 11160 [ 1 [32. 64,
64b/66b | 20480 10.56 | 0.515625/LT 128. 256
15 8b/10b | 10240 12.8 1.25 8 2 8 16 1 1 1180132 64
64b/66b | 20480 10.56 1.03125 128. 256
16 8b/10b 5120 12.8 25 8 2 4 8 1 1 1] 4]0 1]32. es.
64b/66b | 6206.1 128 2.0625 128, 256
1. fER/DNNIEEET
2. AR . JESD B2 5 HISEBRr HER 52 3% 7-23 W PR
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F 7-23. JESD204C HufyH A K42 FR 1

SZhR 7 FE% R RATE AR HEEA LT AHR B I e
JMODE i+ T SerDes RATE #77asfI 3R T LT R (HE)
0 1 2 3 1-2 \ 3-8 ] 12-256
0 1 9 9 11 11 SYHERAL ) RATE B8 pere
1 1-8 9 11 11 16 9 1 -
2 1-16 1 11 16 16 9 1 16
3 2-32 1 16 16 16 9 1 16
4 4-64
5 8-128 N
- P ST 16
7 32-256
8 05. 1 9 9 11
9 1 9 11 11
10 1 9 11 12 ,
A RATE # 8 kE
1 1 9 11 11 12
12 1 9 11 12 12
13 1 1 11 12 12
14 05. 1
15 1 DHEFRIGLN 8 L
16 1
7.4.2.2 JESD204C # &

PR 2% /N AN R s AT 7 88, Ui 1 S (s A A R S S B3 o R S s 7 i A SR R I P A
EHARMEM . FARRE T — Wi RO EFIF gtz 2. Jra B LUZ HlE g 5 v qE | T {3 A
LANE_SELn [t 50K H W 21 b B i .

HiE
JESD204C B J5 ity 5y H 2 2 7-23 HRIAMEIEL. PRESRIT MSB M7t = | 18T 7-23 hoppha(l
IR T4 LSB HUE .
R 7-24. RARTERHA
HREE DL
T RAL ( FTHELE 12 )

CHO_l[n] JIE O MEIMHFEA . S AR AEEE IR | Rar DU A “liE A” .

CHO_Q[n] I 0 WIEASHEAR . AN A S HEARR | tr] DL Ay “idiE B”

CH1_I[n] JBIE 1 REIFREA

CH1_Q[n] JWIE 1 IEASREA

CH2_I[n] JBIE 2 R AR

CH2_QIn] WIE 2 [ IEE AR

CH3_1[n] JBIE 3 RIAEFEAR

CH3_QIn] WIE 3 IEZ AR

FE_ BRI FRES , n RoRreA% . HLk JESD204C B S=1 ( Wi MR —MEA ) o EXEERT | 3
WS T “n]” .
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7.4.2.2.1 16 AIk&=R

% 7-25. JMODE 0 ( 16 £i7 , F/N 16 MEIE , 1 NR)

BRI 0 1
e 0 \ 2 \ 3
J®IE 0 CHO_I[0]

HIE 1 CHO_I[1]
WG 2 CHO_I[2]
ik 3 CHO_I[3]
JHIE 4 CHO_I[4]
ik 5 CHO_l[5]
ik 6 CHO_I[6]
WiE 7 CHO_I[7]
JHiE 8 CHO_I[8]
Wi 9 CHO_I[9]
i#iE 10 CHO_I[10]
@G 11 CHO_I[11]
#iE 12 CHO_I[12]
#iE 13 CHO_I[13]
WiE 14 CHO_I[14]
i 15 CHO_I[15]
3 7-26. JMODE 1 (16 i , /AN 8 MMEE , ;% 2 MR )

BRI 0 1
e 0 \ 2 \ 3
i 0 CHO_I[0]

HIE 1 CHO_I[1]
i 2 CHO_I[2]
i 3 CHO_I[3]
i 4 CHO_I[4]
W 5 CHO_I[5]
it 6 CHO_I[6]
ik 7 CHO_I[7]
M 8 CHO_Q[0]
K 9 CHO_Q[1]
i 10 CHO_Q[2]
i 11 CHO_Q[3]
i 12 CHO_Q[4]
i 13 CHO_Q[5]
i 14 CHO_Q[6]
it 15 CHO_Q[7]
#* 7-27. JMODE 2 (16 AL , G 4 MEE , &% 4 NMA)

R4 0 1

i 0 \ 2 \ 3
i 0 CHO_I[0]
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# 7-27. JMODE 2 (16 AL , BN 4 NMEIE , L 4 ML) (&)

PACTZ N 0 1
sy 0 \ 2 \ 3
iWiE 1 CHO_I[1]

i 2 CHO_I[2]
iiE 3 CHO_I[3]
i 4 CHO_Q0]
iiE 5 CHO_Q[1]
i 6 CHO_Q[2]
i 7 CHO_Q[3]
i 8 CH1_l[0]
JHIiE 9 CH1_I[1]

iEiE 10 CH1_I[2]

i 1 CH1_I[3]
iiE 12 CH1_Q[0]
iiE 13 CH1_Q[1]

WIE 14 CH1_QI2]

il 15 CH1_Q[3]

% 7-28. JMODE 3 (16 £ , 4™ 2 MEE , &% 8 M)

PACITA AN 0 1
FFH 0 \ 2 \ 3
i 0 CHO_I[0]

SEIE 1 CHO_I[1]
i 2 CHO_Q[0]
iWiE 3 CHO_Q[1]
BIE 4 CH1_I[0]
JBiE 5 CH1_I[1]
JHIE 6 CH1_Q[0]
imiE 7 CH1_Q[1]
ik 8 CH2_1[0]
iiE 9 CH2_I[1]

iHiE 10 CH2_Q[0]
iiE 11 CH2_Q[1]
iHiE 12 CH3_I[0]
iiE 13 CH3_I[1]

Wi 14 CH3_Q[0]

il 15 CH3_Q[1]

K 7-29. JMODE 4 (16 fr. , B4~ 1 MEE , %% 8 MR )

J\DLALEH 0 1
Ay 0 \ 2 \ 3
HiE 0 CHO_|
i 1 CHO_Q
i 2 CH1_I
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% 7-29. JMODE 4 ( 16 £ , ®/1MF 1

MEE , % 8 ML) (%)
1

A V&R 0
sy 0 \ 1 2 \ 3
i 3 CH1_Q
Wi 4 CH2_I
HiE 5 CH2_Q
ik 6 CH3 |
i 7 CH3_Q
# 7-30. JMODE 5 ( 16 £z , /M 1/2 MEE , &% 8 ML)

J\BrRr 0 1 2 3
Sy 0 \ 1 2 \ 3 4 \ 5 6 7
il 0 CHO_| CHO_Q
i 1 CH1_| CH1_Q
il 2 CH2_| CH2_Q
i 3 CH3 | CH3 Q

# 7-31. JMODE 6 ( 16 /i , /MR 1/4 1MEE , &% 8 M)

J\BLAr4H 0 1 2 3 4 5 6 7
s \ 1 2 \ 3 4 \ 5 6 \ 7 8 \ 9 10 \ 11 12 \ 13 14 15
iiiE 0 CHO_| CHO_Q CH1_| CH1_Q
i 1 CH2_| CH2_Q CH3_| CH3 Q

# 7-32. JMODE 7 (16 £z , /M 1/8 Mi&iE , &% 8 N )

Mg o | 1 2 3 4 5 6 7 8 9 0 | 1 12 | 13 | 14 | 15
oy 0\1 2\3 4\5 6\7 8\9 10\11 12\13 14\15 16\17 18\19 20\21 22\23 24\25 26\27 28\29 30\31
#iEo | CHO_ CHO_Q CH1_I CH1_Q CH2_| CH2_Q CH3 | CH3 Q

7.4.2.2.2 12 AR

% 7-33. JMODE 8 (12 {7 , BN 16 MEE |, 1 MMR)

J\BLAz4H 0 1 2 3 4 5 6 7
e \ 1 2 | 3 4 \ 5 6 \ 7 8 9 10 \ 11 12 \ 13 14 15
iEiE 0 CHO_I[0] CHO_I[16] CHO_I[32] CHO_I[48] CHO_I[64] T
i 1 CHO_I[1] CHO_I[17] CHO_I[33] CHO_I[49] CHO_I[65] T
i 2 CHO_I[2] CHO_I[18] CHO_I[34] CHO_I[50] CHO_I[66] T
HiE 3 CHO_I[3] CHO_I[19] CHO_I[35] CHO_I[51] CHO_I[67] T
i 4 CHO_I[4] CHO_I[20] CHO_I[36] CHO_I[52] CHO_I[68] T
i 5 CHO_I[5] CHO_I[21] CHO_I[37] CHO_I[53] CHO_I[69] T
i 6 CHO_I[6] CHO_I[22] CHO_I[38] CHO_I[54] CHO_I[70] T
s 7 CHO_I[7] CHO_I[23] CHO_I[39] CHO_I[55] CHO_I[71] T
i 8 CHO_I[8] CHO_I[24] CHO_I[40] CHO_I[56] CHO_I[72] T
HiE 9 CHO_I[9] CHO_I[25] CHO_I[41] CHO_I[57] CHO_I[73] T
i#@iE 10 CHO_I[10] CHO_I[26] CHO_I[42] CHO_I[58] CHO_I[74] T
HiE 11 CHO_I[11] CHO_I[27] CHO_I[43] CHO_I[59] CHO_I[75] T
#@iE 12 CHO_I[12] CHO_I[28] CHO_I[44] CHO_1I[60] CHO_I[76] T
s 13 CHO_I[13] CHO_I[29] CHO_I[45] CHO_I[61] CHO_I[77] T
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% 7-33. JMODE 8 ( 12 AL , BNt 16 MEE , 1 M) (48)

J\DLALE 0 1 2 3 4 5 6 7
Rl \ 1 2 [ 3 4 \ 5 6 \ 7 8 10 \ 1 12 \ 13 14 15
EiE 14 CHO_I[14] CHO_I[30] CHO_I[46] CHO_I[62] CHO_I[78]
ik 15 CHO_I[15] CHO_I[31] CHO_I[47] CHO_I[63] CHO_I[79] T

% 7-34. JMODE 9 (12 fr , M 12 NMEIE |, 1 MR)
J\ALALZH 0 1
oy 0 \ 1 2 3
iWiE 0 CHO_I[0] CHO_I[1][11:8]
i 1 CHO_I[1][7:0] CHO_I[2] [11:4]
i 2 CHO_I[2] [3:0] \ CHO_I[3]
i 3 CHO_I[4] CHO_I[5][11:8]
il 4 CHO_I[5](7:0] CHO_I[6] [11:4]
it 5 CHO_I[6] [3:0] \ CHO_I[7]
il 6 CHO_I[8] \ CHO_I[9][11:8]
i 7 CHO_I[9](7:0] CHO_I[10] [11:4]
ik 8 CHO_I[10] [3:0] \ CHO_I[11]
iWiE 9 CHO_I[12] \ CHO_I[13][11:8]
i 10 CHO_I[13][7:0] CHO_I[14] [11:4]
SHECRY CHO_I[14] [3:0] CHO_I[15]
# 7-35. JMODE 10 (12 47 , §Mi 8 MMBIE , &E 2 ML)

J\BrfirsE 0 1 2 3 4 5 6 7
¥=w 0 [ 1 | 2 | 3 4 \ 5 6 \ 7 8 10 \ 11 12 \ 13 | 14 | 15
i 0 CHO_I[0] CHO_I[8] CHO_I[16] CHO_I[24] CHO_I[32] T
i 1 CHO_I[1] CHO_I[9] CHO_I[17] CHO_I[25] CHO_I[33] T
i 2 CHO_I[2] CHO_I[10] CHO_I[18] CHO_I[26] CHO_I[34] T
il 3 CHO_I[3] CHO_I[11] CHO_I[19] CHO_I[27] CHO_I[35] T
iid 4 CHO_If4] CHO_I[12] CHO_I[20] CHO_I[28] CHO_I[36] T
i 5 CHO_l[5] CHO_I[13] CHO_I[21] CHO_I[29] CHO_I[37] T
i 6 CHo_l[6] CHO_I[14] CHO_I[22] CHO_I[30] CHO_I[38] T
i 7 CHO_I[7] CHO_I[15] CHO_I[23] CHO_I[31] CHO_I[39] T
Wik 8 CHO_Q[0] CHO_Q8] CHO_Q[16] CHO_Q[24] CHO_Q[32] T
WK 9 CHO_Q[1] CHO_Q[9] CHO_Q[17] CHO_Q[25] CHO_Q[33] T
Wi 10 CHO_Q[2] CHO_Q[10] CHO_Q[18] CHO_Q[26] CHO_Q[34] T
i 11 CHO_Q[3] CHO_Q[11] CHO_Q[19] CHO_Q[27] CHO_Q[35] T
i 12 CHO_Q[4] CHO_Q[12] CHO_Q[20] CHO_Q[28] CHO_Q[36] T
EiE 13 CHO_Q5] CHO_Q[13] CHO_Q[21] CHO_Q[29] CHO_Q[37] T
ik 14 CHO_Q6] CHO_Q[14] CHO_Q[22] CHO_Q[30] CHO_Q[38] T
K 15 CHO_Q[7] CHO_Q[15] CHO_Q[23] CHO_Q[31] CHO_Q[39] T

& 7-36. JMODE 11 (12 fi , BNl 6 MEIE , &RE 2 ML)
JACZA::N 0 1
e 0 \ 1 2 3
HiE 0 CHO_I[0] CHO_I[1][11:8]
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% 7-36. JMODE 11 (12 i1 , &4\ 6 Ml , BEL 2 M) (4)

B 0 :
sy 0 \ 1 2 \ 3

i 1 CHO_I[1][7:0] CHO_I[2] [11:4]

ik 2 CHO_I[2] [3:0] \ CHO_I[3]

iiE 3 CHO_I[4] ‘ CHO_I[5][11:8]

it 4 CHO_I[5][7:0] CHO_I[6] [11:4]

iiE 5 CHO_I[6] [3:0] ‘ CHO_I[7]

it 6 CHO_Q[0] ‘ CHO_Q[1][11:8]

i 7 CHO_Q[1][7:0] \ CHO_Q[2] [11:4]

it 8 CHO_Q[2] [3:0] CHO_Q[3]

iiE 9 CHO_Q[4] \ CHO_Q5][11:8]
i 10 CHO_Q[5](7:0] ‘ CHO_Q[6] [11:4]

i 11 CHO_Q6] [3:0] CHo_Q[7]

# 7-37.JMODE 12 (12 £z , B 4 MEIE , &E 2 ML)

JAG D viezzR 0 1 2 3 4 5 6 7
Y |0 \ 1 2 | 3 4 \ 5 6 \ 7 8 9 10 \ 1 12 \ 13 14 15
i 0 CHO_I[0] CHO_I[4] CHO_I[8] CHO_I[12] CHO_I[16] T
it 1 CHO_I[1] CHO_I[5] CHO_I[9] CHO_I[13] CHO_I[17] T
i 2 CHO_I[2] CHO_I[6] CHO_I[10] CHO_I[14] CHO_I[18] T
i 3 CHO_I[3] CHO_I[7] CHO_I[11] CHO_I[15] CHO_I[19] T
it 4 CHO_Q[0] CHO_Q[4] CHO_Q[8] CHO_Q[12] CHO_Q[16] T
i 5 CHO_Q[1] CHO_Q[5] CHO_Q[9] CHO_Q[13] CHO_Q[17] T
it 6 CHO_Q[2] CHo_Ql6] CHO_Q[10] CHO_Q[14] CHO_Q[18] T
@i 7 CHO_Q3] CHO_Q[7] CHO_Q[11] CHO_Q[15] CHO_Q[19] T

# 7-38. JMODE 13 (12 fif , §MA 3 AMBIE , &% 2 MR )
M\BLAL4E 0 ;
Fopty 0 \ 1 2 3
it 0 CHO_I[0] CHO_I[1][11:8]
i 1 CHO_I[1][7:0] \ CHO_I[2] [11:4]
i 2 CHO_I[2] [3:0] ‘ CHO_I[3]
il 3 CHO_I[4] CHO_I[5][11:8]
it 4 CHO_I[5][7:0] ‘ CHO_I[6] [11:4]
il 5 CHO_I[6] [3:0] \ CHO_I[7]
7.4.2.2.3 8 firffak
% 7-39. JMODE 14 ( 8 £ , MR 16 MMEIE , 1 1NK)
A V2R (]
e 0 \ 1
i 0 CHO_I[0]
W 1 CHO_I[1]
i 2 CHO_I[2]
it 3 CHO_I[3]
il 4 CHO_I[4]
Copyright © 2024 Texas Instruments Incorporated TR 15 85

Product Folder Links: DAC39RF10EF DAC39RFS10EF

English Data Sheet: SBASAX2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

13 TEXAS

DAC39RF10EF, DAC39RFS10EF INSTRUMENTS
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024 www.ti.com.cn
# 7-39. JMODE 14 ( 8 fif , /i 16 ANEIE , 1 M) (4)
BRI 0
S 0 \ 1
iiE 5 CHO_I[5]
Wil 6 CHO_I[6]
WiE 7 CHO_I[7]
Wil 8 CHO_I[8]
iWiE 9 CHO_1[9]
#iE 10 CHO_I[10]
g 1 CHO_I[11]
Wi 12 CHO_I[12]
i 13 CHO_I[13]
iWiE 14 CHO_I[14]
i 15 CHO_I[15]
% 7-40. JMODE 15 ( 8 A , |\t 8 ™NMEIE , &% 2 MR )
i 0
et 0 \ 1
iWiE 0 CHO_I[0]
HiE 1 CHO_I[1]
i 2 CHO_I[2]
$@iE 3 CHO_I[3]
il 4 CHO_I[4]
#iE 5 CHO_I[5]
Wi 6 CHO_l[6]
i 7 CHO_I[7]
Wik 8 CHO_QI0]
HiE 9 CHO_Q[1]
#iE 10 CHO_Q[2]
i@iE 1 CHO_QI[3]
Wi 12 CHO_Q[4]
iWiE 13 CHO_Q[5]
HiE 14 CHO_QI6]
WiE 15 CHO_Q[7]
& 7-41. JMODE 16 ( 8 fiL , |/t 4 ™MEIE , &E 2 MR )
A V2R 0
S 0 \ 1
W@iE 0 CHO_I[0]
i 1 CHO_I[1]
i 2 CHO_I[2]
Wil 3 CHO_I[3]
Wi 4 CHO_QI0]
il 5 CHO_Q[1]
Wi 6 CHO_QI2]
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& 7-41. JMODE 16 (8 i , B Ni 4 NMBIE , RZ 2 M) (&)

J\prfr

0

Py

0 \ 1

WiE 7

CHO_QI3]

7.4.3 NCO [FP2EiR

[Fl36 NCO A M Fh i e 17 v ( B s iz A8t . Rnds &AL ) « @il JESD204C #2 f¥ LSB il id
SYSREF. # 7-42 WA T 84 FD I AR IE IR S 4L
i/l SYSREF fENFHIE , IR S Tsysrer nco A SYSREF iliid CLK SRAf ¥ 5 NCO & {L%]ik DAC
iy S O R BT 1] o T DIGERES 7.4.4 HPishig i Excel L3RG GEIR THH 8% 1155 50 B AR FE A0 55

i/l JESD204C #:11 LSB I , IEIRZHL Tysyne nco 72 NCO [FZSHAFFIXS T-15 LSBT 5% FIAH WL A8 1 A (1 i
A 22 5% . Tysync nco AWML, (HX TR, WGk T LSB ETHE 5 2 Wil 7 (K6 5% (352 5 &

7-43) .
& 7-42. NCO FIIBIERSH
FEIRSH Ui.Bg 2
TSYSREF_NCO M\ SYSREF ZH: i T (it CLK ) 3| DAC it NCO [l 5 =4t ( 477.5 /4~ CLK &1
SYSREF fil% ) MIEIR.
Tisync_NCO BT PR A ] NCO IZEIR IR 2 A2 NCO ] LSB [F%EIR » AN 7E 4 F i N\ B dls WS RE 7-43
1 LSB KA NCO W& .. N T HHIAKEE n BN —A~5% NCO SRR siAH{T
TREMRFE , FERFE 0 = n+T gyne Nco/LT B, LSB RiZbihifm. lER , n' 1
RE R, AR AR I AR SR N R R A I B 4 1
R 7-43. Tysync_nco 5 LT AIHIR R

WHEET (LT) Tusync_nco [CLK R

2 144, -142. -140. -138. -136. -134. -132. -130

3 -89. -86. -83. -81. -80. -78. -77. -75. -74. 72, -71. -69. -68. -66. -63. -60

4 -36. -32. -28. 24

6 34. 40. 42. 46. 48. 52. 54. 60

8 86. 94

12 186. 194. 198, 206

16 290

24 458. 466

32 648

48 968

64 1396

9% 2036

128 2932

192 4212

256 6004

(1) %&U&%’MEH‘J f ﬁ% TJSYNC_NCO H)({;%ﬂ: LSB ﬁﬁ*ﬁﬁﬁ?%ﬂ]ﬁiﬂﬁiﬂo

7.4.4 BB B ARIEIR

HNEHFEN T ZRARMIEIR |, K 7-57 ity TR 7-44 v, 2N ERIR TN, 85
JMODE. #HEK T+ RBD i%&. NCO {f & A DES % & . TI #2477 Excel T E#IKiTE % , HTiHEAR
BATHEEF A IR .
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7E JESD204C F24 0

HL RIS TS R

BefErh , WHAT 85/ 5 254 A\ 2] DAC it IUSEIR RN Tpac_Lato » NEAHENE , Excel
T BN KV

£ JESD204C 3¢ 1 #:1Erh |, M SYSREF #ii A% DAC #iith {1 4EIR Tpac ar RHEMER | JFFE Excel 1A%

R, L ET e SYSREF #E47 K4 JF HIE#H 1 & RBD 16 , JESD204C HE % 4L 18 At /& 1 & VE M
JESD204C Link (Deterministic Latency) Transport & Application Layer (deterministic)
Toac_Lato (subclass 0 only)
Tx Rx
N
( (deterministic) (non-determinisl‘ich ( (non-deterministic) W
bed DAC Output
Embe
App/ multiframe/ _ Scramble, PCB PHY Layer + Link - RxFIFO ) Link-to- Transport
Tril;\slzt:rt > EMl?nt'ficr)ning > E;I:Zﬁzeé M traces Layerﬂzixni\eFO setup (Hol:ieldea;t:e;mhl — ;)I'Laf;;sr > Layer -»{DUC, DAC
7y /Y  ovcmeo by me )
Release FIFO Y
T Delay Dependancies
SYSREE:\:/CESSW Inequalities must me met for ’ RBD Delay (deterministic)
deterministic link operation. Adjust
A (deterministic)  RBD to make inequalities true. TreLease T RXLMFC
red_path(max) < blue_path + n*Tur SYSREF Process |(deterministic) Toac_Lay
red_path(min) > blue_path + (n-1)*Tye Delay (Trumrc)
n is any integer (typically 0, 1, or 2) A
SYSREF Twr is the period of the multiframe/EMB
Bl 7-57. 234 EIB [ 5E L
£ 7-44. FEIRE X
EBRBH 5E X
TRELEASE MERBE SYSREF LFH#5 0 CLK LT i3 i 2 SR S AE IR o (PR T2 1. )
Tpac_LAT MERFE SYSREF FFH#% ) CLK T %] SYSREF 7t DAC % i3 Ji 5 1 R 2 Wiy it 2 HeR PR REIR (X PR T
*1).
TrxiN IS B N BB RO S N R AE IR | B0 S 7 b 25 ) B B N ] o B ARRE RN, DRIP4 T A%
ANFIER R BRI o
Toac_LATo MBS RN ( ZWU/EMB 45t ) ) DAC %ith LRI E IR WERFEIER . X IEHE MR, Bt
TRANFIERCRIR S (URTK0) .
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7.5 IRiE

A EHAREELID - —A SPI O M — MRS EHRE (FR) #100 , HT X NCO 4 A AL i2E 17 L8
.
7.5.1 R SPI #0

FEFH LR DA SIS R bR SPI £« B 4TI 8l (SCLK), AT 4diadf A\ (SDI). s A7 diifin it (SDO) Aneh 474 1
Jrik (SCS). @it SCS 5l %7 2s i Il .

7.5.1.1SCS

e UAUE AR AP A REIE I B AT D07 I 37 A7 2 o AU SF AR T SCLK B LA ERFF I ] o
7.5.1.2 SCLK

FEIZME 5 I _ETHIESZ R AT RS . SCLK BT SR 2K .

7.5.1.3 SDI

FEAN DT ST ) EAE L NS R RS E R 24 BBt R NS (RIW) . %47 B A2 47 43
B BHELL MSB fRSGHITT BB | £ 5159 17 B3R AR AN 5215 FEb ol (P MERIRI I A B AR 2 10 )
IAFGH AT SCLK FIZESTAIRFFA ] ( 1200 “FF itk % )

7.5.1.4 SDO

SDO {554 it B iy & BT SR A4 HH A% . 1200 H 70 5 N R 2 R S DA B 15 L 2% ) 390 10 s A R 25 77 o bk 3 43
WA BA m A

7.5.1.5 FE{rE#EO X

W 7-58 fiw , AN TFAZ AT IR 24 AR S — AN s PR REAT R, DR FSP R AT S N

F FORI 15 AR S NI AES ML . 755 NEAEWIE | 55 8 MRS NBI O S A 288 80 . 7E SR AE

WiiE), SDI _L#yf)s 8 MoK s, fELIE , SDO Kifathiok A O Ak 7 8dE . 18] 7-68 JRor T HR AT I
WELfE R .

|
|
sCS \1
L
|
I
|
|
|

Single Register Access

—

1 8 16 17 24
SCLK
Command Field Data Field
SDI / RW A14 A13 A2 A1l A10 A9 A8 A7 A6 A5 A4 A3 A2 Al A0 D7 D6 D5 D4 D3 D2 Di DO\
Data Field
High Z High 2
SO — e ___ -( D7 D6 D5 D4 D3 D2 D1 DO e
(read mode)
4= 2. 3
&l 7-58. BRATHE O ¢ BRI
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7.5.1.6 Jitd=t

AT O SRR IR S N . IR |, S5 I0RT 24 AORIRE TR M 8L AR A S AR (.
SCS I NRIFFEBENL (BHACHT ) R, S5 ER IS b 8 k2 L B . 6 T RRRS 210 8 AL 55
Rty | AFas b # 2 B (BN ) B . ASCEND fif ( #7745 000h , £ 5 ) = Hil bk &2 BT (33 )
AR () o B 7-59 BN TR S RIS R

¥ Multiple Register Access

SCS

1 8 16 17 24 25 32

Command Field Data Field (write mode Data Field (write mode;
SDI F/WA14A13A12 A11A10 A9 A8 A7 A6 A5 A4 A3 A2 Al AOlD7 D6 D5 D4 D3 D2 D1 DOJD7 D6 D5 D4 D3 D2 D1 DO

‘ Data Field Data Field )
SDO Highz {757 06 D5 D4 D3 D2 D Do J D7 D6 D5 D4 D3 D2 D1 Do J--HENZ

(read mode)
&l 7-59. BATE O : WAL

7.5.2 FHEESFRERED

FR 42 At P (6 U5 7 ) sk Bl B NCO #i A4 . FR #1105 SPI #0250, , (BN 4P E I RIE 4 7. &
7-60 JER T FREFFE. EH RW AL ( X T8 HG& N SEAME ) « FEFRPBAL (FRS) M 14 Al | jEER—
ERE AR . HbEE AN IR 5B ( 5N ) o B S0 SRR A
JEHAC . FR BO®GESH 4 6 (—MFEFN ) B TF2PFENFER, RASH L REEIER T R EA K
fr. MELFELA (FRS) #E B , NCO_SYNC_SRC #FfE#8 7 Bt iR € M F 5 HF &K 47 FRCS 1 ETHIY.
TR — N 77 e R AT 45 R 5 T Re A 2 b ok [R50 S 4

FRCS
FRCLK
FRDI[3] / RW >< A[11] >< Al7] >< A3] >< D[7] >< D[3] >< D[7] >< D[3] \
FRDI[2] / FRS >< A[10] >< A[6] >< A[2] >< D[6] >< D[2] >< D[6] >< D[2] \
FRDI[1] / A[13] >< A[9] >< A[5] >< Al1] >< D[5] >< D[1] >< D[5] >< D[1] \
FRDI[O] / Al12] >< Al8] >< Al4] >< Al0] >< D[4] >< D[0] >< D[4] >< D[0] \

\ A )

Y Y
Address A Address A-1
& 7-60. FR 2O FH
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FR 7-45 FHIHT FR O %48 . AWNADFEHRITLLER NCO MR - FR_FREQL[3:0] & 64 {if ( ¥} F8&1
NCO ) , &FE NIRRT . FR_FREQS[3:0] & 32 fif ( XF T84 NCO ) , N&FENIEFHIE 32 £, NisL

USRI R AR

R 7-45. FR BEOF A58

Hiht 2R L]
FR NCO ZJin#$ &7 ( BRAA : 0x0f)
[7:4] fRE
0x00FF FR_NCO_AR [3:0] FR_NCO_AR % -4/ FR_NCO_AR[n] , Wi 7 , NCOn [ B in2e

NCO_SYNC_SRC #&/EHIFA R difk E#R S M.
VERL 0 2 FR_EN=0 I , ZFH 288 AL

0x0100-0x011F

FR_FREQL[3:0]

NCO Z/#H FR 64 £ ( FR_FREQL[n]=0x00 i} fERAMHE )

FR_FREQL[O] HI#I% & B A7 T i ik kit .

[63:0] FR_FREQL[n] 24 FR_EN=1 It} , fi [l i% % /7 #2408 FREQ[N]. %1% %77 %
32 {111 5 it £ 8 % FR_FREQS[n].

1R H¥) NCO_SYNC_SRC #REHI F— AN HEMREZ G , SZA A 1 L
Ao

EE Y4 FR_EN=0 i , Z&FF8 L.

0x0120-0x0127

FR_PHASE[3:0]

NCO ZUm4es FR #ifiz ( FR_PHASE[n]=0x0000 i ({1 8k A fif )

FR_PHASE[O] FIAH 7 15 B A7 T A ok«

[15:0] FR_PHASE[n] 24 FR_EN=1 It} , {f ] i% % 77 21t % PHASE[n].

& HFI NCO_SYNC_SRC 18EM N —MNRB M REZ G, X iZa 748 B
F e

R Y FR_EN=0 i , Z%&F 4 LR

0x0128-0x0137

FR_FREQS[3:0]

NCO Z /%1 FR 32 f4ii% ( FR_FREQS[N]=0x00 i 7Bk ik )

FR_FREQS[O] )45 % i% B 7 T 5 (Gt .

[31:0] FR_FREQSIn] 24 FR_EN=1 i} , [ i%#% /74308 FREQIn]. Xi%%F 17 841
TS TE S FR_FREQL[N] I 32 £, A2 HIIR 5 32 1. FER
ik 32 frih# i FR_FREQL[N] #%l.

R B3I NCO_SYNC_SRC 18 F— AR FHRAEZSG |, ML a A28 1
A LR

EE Y4 FR_EN=0 I , Z&FHF8RTL.
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7.6 SPI 728

R 7-46 FIH T SPI #f74% . R 7-46 ORI I A 47 85 i A8 s i BN A 9 R B A2 0T, JF BN AZ B
fEas AR EEAARE RIW 5Bttt b (KO8 B A7 4% 7 BUR & 2 AR S BUYI R BBV R ALE , TTAZEA

H.

R 7-46. SPI H 748

{72 ERu | B TR o
0x0000 CONFIG_A fE A 3
0x0002 DEVICE_CONFIG FAFALE 3
0x0003 CHIP_TYPE Uy S Ll
0x0004 CHIP_ID S FRIR 3
0x0006 CHIP_VERSION O AR Ll
0x000C VENDOR_ID B AR IR B3

0x0010-0x007F RESERVED
0x0080 SYSREF_CTRL SYSREF #i # 3
0x0081-0x008F RESERVED
0x0090-0x0092 SYSREF_POS SYSREF #fi3k {8 3
0x0093-0x009F RESERVED
0x00A0 SYSREF_ALIGN SYSREF % 54z L]
0x00A1 SYSREF_TERM SYSREF s it & 3
0x00A2-0xO0FF  RESERVED
0x0100 JESD_EN JESD204C F &% /5H L2
0x0101 JMODE JESD204C ik, 3
0x0102 JESD_M JESD204C % L
0x0103 JCTRL JESD204C 1 3
0x0104 SHMODE JESD204C A5 745K 3
0x0105 KM1 JESD204C K Sk 3
x0106 RBD JESD204C B 2% 4R # 3
0x0107 JESD_STATUS JESD204C RZUIRARF 77454 3
0x0108 REFDIV JESD204C 5y 4Fige Ll
0x0109 MPY JESD204C PLL {443 3
0x010A RATE JESD204C 3UiriE % Ll
0x010B LB_VRANGE JESD204C VCO 1 3
0x010C-0x011F ~ RESERVED
0x0120 JSYNC_N JESD204C FH[Ai K # 3
0x0121 JTEST JESD204C k47 il 3
0x0122-0x0123 RESERVED RESERVED
0x0124 JTIMER JESD204C & | 141t} 2% 3
0x0125-0x0126 RESERVED
0x0127 SYNC_EPW JESD204C SYNC 4154 1 fik ol 52 1 Ll
0x0128 CRC_TH JESD204C CRC 4% I {H 3
0x0129-0x012B  RESERVED
0x012C LANE_ARSTAT WIEEARES 3
0x012D RESERVED
0x012E-0x012F  LANE_INV PHY iliig /e 4% Ll
0x0130-0x013F LANE_SEL[15:0] ARG n 1 PHY Bk 3
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K 7-46. SPI F 738 (4%)

W HESH BAEAR TR o
0x0140-0x014F LANE_ARR[15:0] WG n Bk 3
0x0150-0x015F LANE_STATUS[15:0] I n RS 2]
0x0160-0x016F LANE_ERR[15:0] WG 0 ARAR 3|
0x0170-0x017F FIFO_STATUS[15:0] WHLEIE n WA FIFO RS 3
0x0180-0x0189 RESERVED
0x018A-0x019F ~ RESERVED

0x01A0 BER_EN BER i & % 1 %5
0x01A1-0x01AF ~ RESERVED
0x01B0-0x01BF ~ BER_CNT[15:0] WIE n ) BER HHRTT4L # 3
0x01CO RESERVED
0x01C1 JPHY_CTRL AT AR 2% PHY i 3
0x01C2 EQ_CTRL AT R A R A 3
0x01C3 EQZERO AT AR B AR B A A L
0x01D0-0x01DF  LANE_EQ[15:0] WEIE n [0 HAT R R A 21 25 T 3
0x01E0-0x01EF  LANE_EQS[15:0] WBIE n () EAT SRR R AR AR A 3
0x1F0 ESRUN AT RS A IR B s AT 4R 3
0x01F1 ES_CTRL EE AT AL S R R e o 3
0x01F2 ESPO AT BRI R 2 IR P AR A S 3
0x01F3 ESVO R AT R 25 R I 4 PR S H3
0x01F4 ES_BIT_SELECT E AT B/ S IR R A 3
0x01F5 ESCOUNT_CLR AT AR AR A R R A 3
0x01F6-0x01F7 ~ ESDONE R AT BRI R 2 TR P A o R 2 3
0x01F8-0x01FF ~ RESERVED
0x0200-0x020F ESVO_8[15:0] TIE n 0 H AT A/ R 2 IR R R R (R RS 3
0x0210-0x022F ECOUNT[15:0] WBIE n () HAT R R RS A AR UC AL T 5L 3
0x0230-0x0233 RESERVED
0x0234 LOS_TH AT RMR RIS S KRB 3
0x0235 EQCNTSZ AT RS ER AR BT AV S RN 3
0x0236-0x237 RESERVED
0x0238 CDRLOCK ERAT AR 2% CDR BlE g 45 3
0x0239 CDRPHASE AT AR/R A% CDR AR 3
0x023A-0x024F  RESERVED
0x0250 PLL_STATUS AT AR H A% PLL RS 3
0x0251-0x0252 RESERVED
0x0253 JESD_RST JESD %1 e
0x0254-0x02AF ~ RESERVED
0x02B0 EXTREF_EN S PR AR S e HER
0x02B1 CUR_2X_EN DAC fi 4 ja 1l R
0x02B2-0x02C1 RESERVED
0x02C2-0x02CE ~ RESERVED
0x02CF DAC_OFS_CHG_BLK DAC fifs &4 5 i bk ]
0x02D0-0x02DF ~ RESERVED
0x02E0 DP_EN K e A2 ) e
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K 7-46. SPI F 738 (4%)

W HESH BAEAR TR o
0x02E1 DUC_L DUC WA T 3
0x02E2 DUC_GAIN DUC #25 3
0x02E3 DUC_FORMAT DUC %t % 3% L
0x02E4 DAC_SRC DAC i 3
0x02E5-0x02E7  RESERVED

0x02E8 MXMODE DAC #ir i 3

0x02E9 RESERVED

O0x02EA TRUNC_HLSB A LSB fifs Ll
0x02EB-0x02F7  RESERVED

0x02F8 TX_EN_SEL RIS ez ik 3

0x02F9 TX_EN RILFE RN B |
0x02FA-O0x02FF ~ RESERVED

0x0300 NCO_CTRL NCO il Ll

0x0301 NCO_CONT NCO Hfir 44X 3

0x0302 NCO_SYNC NCO [t & 3

0x0303 NCO_AR NCO Zn#s s fr L

0x0304 SPI_SYNC SPI [&] Ll

0x0305 NCO_SS NCO &4 [ [ B L]
0x0306-0x0317 RESERVED
0x0318-0x031F  AMP[3:0] DDS R 3
0x0320-0x0327 FREQ[0] NCOO Zhnas s 3
0x0328-0x032F FREQ[1] NCO17 Zings iz Ll
0x0330-0x0337 FREQ[2] NCO2 Zinas fisfix 3
0x0338-0x033F FREQ[3] NCO3 S s el
0x0340-0x0347 PHASE[3:0] NCOn Zin#s fkafr LE|
0x0348-0x0377 RESERVED
0x0378-0x037F  AMP_R[3:0] NCOn #R Il 7 [l 5% 3
0x0380-0x039F FREQ_R[3:0] NCOn Z e AFi [l 3
0x03A0-0x03A7  PHASE_R[3:0] NCOn L NZAR A - [m] 15 3
0x03A8-0x03DF  RESERVED

0x03E0 FR_FRS_R FR [F25 Bl 3

0x03E1 FR_NCO_AR_R FR NCO Zna8 5 fir [l 3
0x03E2-0x03FF  RESERVED

0x0400 TS TEMP RICI )

0x0401 TS_SLEEP TS SRR R g
0x0402-0x040F RESERVED

0x0410 SYNC_STATUS EEZINS 3
0x0411-0x042F RESERVED

0x0430 SYS_ALM REERRTE Ll

0x0431 ALM_MASK eAn Bl 3

0x0432 MUTE_MASK DAC & Btk L

0x0433 MUTE_REC DAC #&5k & Ll
0x0434-0x05FF  RESERVED

94
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K 7-46. SPI F 738 (4%)

{722 YRS RAEARATR o
0x0600 FUSE_STATUS TR 2R g
0x0601-0x0722 RESERVED
0x0723 FINE_CUR_A DACA & 41l fiw B i I 47 i e
0x0724 COARSE_CUR_A DACA s B HE Rt E L2t
0x0725 FINE_CUR_B DACB & il fiw B . It 47 il e
0x0726 COARSE_CUR_B DACB HH & ff B o, i 4% il 2]
0x0727 DEM_ADJ DEM 5 e
0x0728 RESERVED
0x0729 DEM_DITH DEM Fi} 3z L2
0x72A-0x072D DAC_OFS DAC_Offset_Adjustment |
Ox72E - OX7FF RESERVED

7.6.1 CONFIG_A #Ff# ( fwt = 0h ) [E4L = 30h]

K 7-61 &7~k T CONFIG_A , % 7-47 xfitb 4T 748,
IR [H B A AE AR TR
BLE A (BRIAMH : 0x30)

E| 7-61. CONFIG_A 178

7 6 5 4 3 2 1 0
SOFT_RESET ‘ RESERVED ‘ ASCEND ‘ RESERVED ‘ RESERVED
R/W-0h R/W-0h R/W-1h R/W-1h R/W-0h
% 7-47. CONFIG_A H78 7B i H
A FB e iy =LA Vi
7 SOFT_RESET R/W Oh HZAMEAN 1 2 S80HFFTE SPI %1748 (%5 CONFIG_A ) 5%
EEN. B ETES , FFHEURANET . BNEME , T
ﬁ;%%&ﬁ Sns [MIEFE A BE AL, FEMLHINE] | i 2137 R4 SPI $
RESERVED RIW oh
ASCEND RIW 1h 0 : TEVEAILIUS A A ikt ik
1 AER U B N A bk 3 ( BRIA )
4 RESERVED R 1h TR 1.
30 RESERVED RIW Oh

7.6.2 DEVICE_CONFIG %7728 ( /W = 2h ) [E{L = 00h]
¥ 7-62 J# 7= T DEVICE_CONFIG , # 7-48 ixfibiiT 7 A 4d.
IR [5] B B A7 AL R
FIFBCE ((BRAMA : 0x00 )

&l 7-62. DEVICE_CONFIG #7178

4 3 2 1 0

RESERVED [EN

R/W-0h R/W-0h
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& 7-62. DEVICE_CONFIG %75 (4t)

% 7-48. DEVICE_CONFIG &2 R Bt it B

A FB A =LA Pt

7-2 RESERVED R/W Oh

1-0 B R/W Oh 0: IE#IBT (BiN)
1: %8
2 R
3

DT, AEXAER T ROEAET 8.1.6 TP, DU Gl
FEPE R R

7.6.3 CHIP_TYPE 7% (fm# = 3h ) [E/L = 04h]

K] 7-63 7~ T CHIP_TYPE , 3 7-49 #ixt kit AT 7 /v 4H.

AR [m] B 7 A7 B SR

O RA (AL - 0x04 )

& 7-63. CHIP_TYPE %7758

7 6 5 4 3 2 1 0
RESERVED ‘ CHIP_TYPE
R/W-0h R-4h
% 7-49. CHIP_TYPE FF24F B8
fr FB E3i] Shr L
7-4 RESERVED R/W Oh
3-0 CHIP_TYPE R 4h HRAR ] Oxd | o2 1R 7% DAC.
7.6.4 CHIP_ID %8 ( fW# = 4h ) [EfL = 003Bh]
7-64 fE7r T CHIP_ID , % 7-50 st it ib4T 7 /44,
IR 0] B A AF AR M .
SRR (RiER)
K| 7-64. CHIP_ID % 754%
15 14 13 12 1 10 9 8
CHIP_ID
R-0h
7 6 5 4 3 2 1 0
CHIP_ID
R-3Bh
% 7-50. CHIP_ID &5 Bt i BA
Pr FB e Shr L]
15-0  |CHIP_ID R 003Bh #423% 5] 0x003B , %5 & DAC39RF10 214 25
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7.6.5 CHIP_VERSION %73 ( fW# = 6h ) [E4L = 02h]

| 7-65 J#5 7 CHIP_VERSION , % 7-51 thxfthti7 7 4.
i [ B ZF A AR

SRR (A

DAC39RF10EF, DAC39RFS10EF
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

& 7-65. CHIP_VERSION #7175
7 6 5 4 3 2 1 0

CHIP_VERSION
R-2h

2% 7-51. CHIP_VERSION & #7327 Bt ). BH

pr FB Bl L40A k]
7-0 CHIP_VERSION R 02h 1:PG1.0
2:PG20

7.6.6 VENDOR_ID &:7£58 ( fR#% = Ch ) [EfI = 0451h]
7-66 J£7~ T VENDOR_ID , % 7-52 Jixf k47 17 4.
IR [E B B A AR AR
BERIFTFR IR ((BRIE : 0x0451 )
& 7-66. VENDOR_ID %7733

15 14 13 12 1 10 9 8
VENDOR_ID
R-04h
7 6 5 4 3 2 1 0
VENDOR_ID
R-51h
% 7-52. VENDOR_ID 2758 Bt i BA
R TR HH g4 ]
15-0 VENDOR_ID R 451h TI LN 7 ID
7.6.7 SYSREF_CTRL & 775 ( fR# = 0080h ) [£ 1 = 40h]
Kl 7-67 JE7 T SYSREF_CTRL , % 7-53 Hist 47 7 /44,
AR EE S S E
SYSREF #54l
& 7-67. SYSREF_CTRL &5
7 6 5 4 3 2 1
SYSREF_PRO | SYSREF_REC | SYSREF_PS_E | SYSREF_ZOO SYSREF_SEL
C_EN V_SLEEP N M
R/W-0b R/W-1b R/W-0b R/W-0b R/W-0h
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% 7-53. SYSREF_CTRL H{F 2B

r FB R St P8
7 SYSREF_PROC_EN R/W Oh AW E G R SYSREF AbBEZ:. B FHMINRES , RGUKREWEAL

FEANHN SYSREF 49y, WEIZM AT, H P Rgh &k
SYSREF_RECV_SLEEP j&%. 24tz 2N TR ¥F SYSREF 48
YT 2R, f# SYSREF #3244 T k.

6 SYSREF_RECV_SLEEP |R/W 1b FZAIEEN Ja ] SYSREF feliess k. WEZNMZ AT, P RIAA
% SYSREF_PROC_EN i&%.
5 SYSREF_PS_EN RIW 0b BE G , SYSREF_POS ¥ 141440 ¥ B LUK K B 423 SYSREF

WA ER) 1. WEE/5 , SYSREF_POS K H A&k i 21 1
J&—A~ SYSREF 1451 1.

4 SYSREF_ZOOM R/W Ob 7t SYSREF @A Pz BN “4if” (# SYSREF_POS
M SYSREF_SEL 154K ) .

3-0 SYSREF_SEL RIW 0b YEE % B LAE B Y SYSREF ZER. HifE SYSREF_POS i
B SR AT 1

7.6.8 SYSREF_POS ###% ( W = 90h ) [EAL = A&H]
K 7-68 J& 7~ T SYSREF_POS , % 7-54 Hxf tb#t4T 17/ 41
IR [0 B A7 A R
SYSREF £ & i3k
& 7-68. SYSREF_POS #7758

23 22 21 20 19 18 17 16
RESERVED ‘ SYSREF_POS
R R
15 14 13 12 1 10 9 8
SYSREF_POS
R
7 6 5 4 3 2 1 0
SYSREF_POS
R

% 7-54. SYSREF_POS #f722 7 BBl

A B KA =LA UL
23-20 | fRE R 0x0 1751
19-0 SYSREF_POS R NiEH R[] —A 20 AR |, #8677 SYSREF LX) F CLK ML & . i
FH'E ki€ SYSREF_SEL 1 SYSREF_ZOOM ) IE#fiZmAE .

7.6.9 SYSREF_ALIGN %738 ( fR# = 00A0h ) [££L = 00h]
] 7-69 &k T SYSREF_ALIGN , % 7-55 ot it 47 7 /4.

A E R e ST
SYSREF 5} 54zl
& 7-69. SYSREF_ALIGN #7738
7 6 5 4 3 2 1 0
RESERVED SYSREF_ALIGN_EN
R/W-00h R/W-0b
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K| 7-69. SYSREF_ALIGN &f7#% (4¢)

% 7-55. SYSREF_ALIGN &8 7Bt i

A FB A =LA il

7-1 RESERVED RIW 00h 7y

0 SYSREF_ALIGN_EN RIW Ob BEZAE |, S S EHFEAIE K SYSREF 4. X &
AP 4 ATEE A JESD T R S8

SYSREF_TERM #7%7#% ( fW# = 00A1h ) [E4L = 00h]

K| 7-70 JE/x T SYSREF_TERM , % 7-56 thxf itk dT 7 A48,
R [E B A7 2L R R .
SYSREF i &

& 7-70. SYSREF_TERM %775

7 6 4 3 2 1 0

RESERVED SYSREF_RECV_LVPECL

R/W-00h R/W-0b
% 7-56. SYSREF_TERM & 7222 F B i FH
T4 FB HA =LA UL
7-1 RESERVED RIW 00h {758
0 SYSREF_RECV_LVPECL |R/W Ob 0 : SYSREF #4100 Q 24y HifH , VCM 4 0.4V
1 : SYSREF 332 5% 50Q 2 GND ( LVPECL #= )

7.6.10 JESD_EN #778% ( W% = 0100h ) [E{I = 00h]
Kl 7-71 JEon 7 JESD_EN , & 7-57 Wt bt AT 744

iR [m B F A7 R

JESD204C ¥ R4t H

& 7-71. JESD_EN #7758

7 5 4 3 2 1 0
RESERVED JESD_EN
R/W-00h R/W-0b
% 7-57. JESD_EN F 17287 BL it B
fir FEB v gL TiHA
7-1 RESERVED R/W 00h
0 JESD_EN R/W Ob 0 : #£11 JESD204C 211

1: A A JESD204C £

24 JESD_EN=0 i} , JESD204C T R4 {fHF H Ak I H SERDES
PHY #45/. LMFC/LEMC #¥3s th (R4 E EA0IRES | Bk
SYSREF A~4:%3% LMFC/LEMC.

TEE ;X4 DP_EN=0 I} , 74 R 0% A A5 4%
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7.6.11 JMODE #F 748 ( fW# = 0101h ) [E 4L = 00h]
K 7-72 J&7x T JMODE , % 7-58 hxf ittt 17 7 /v 4.

IR 6] B A AR I M3 .
JESD204C ##ix{,
& 7-72. JMODE &77252
7 6 5 4 3 2 1 0
RESERVED JMODE
R/W-00b R/W-000000b
% 7-58. JMODE #7175 7Bt HH
L FB R St Pi8
7-6 RESERVED R/W 00b
5-0 JMODE RW 000000b a5 JESD204C H:ER. WE &% 7-22.
VER {024 JESD_EN=0 It , A Si% 2547 52

7.6.12 JESD_M #F 74 ( W% = 0102h ) [EfL = 01h]
K 7-73 &R T JESD_M , % 7-59 thxfitbi#47 740,

IR 0] B 75 A7 AR
JESD204C i
& 7-73. JESD_M %778
7 6 5 4 3 2 1 0
‘ JESD_M
R/W-0h R/W-1h
% 7-59. JESD_M H1E 87 BBl
AL FB ESi) S VL
7-4 RESERVED R/W Oh
3-0 JESD_M R/W 1h

16 E R FRIRE A B ( JESD204C M 3% ) . JESD_M I
BT DUC P94 (DUC_L) Fl Mx.

Lpuc : JESD_M R E

1x 01 82 (B4ARKF Mx )

2x 8% 3x 1 2 ({HAAKT Mx )

4x B 6x : 2 L 4 ([HLEAS KT Mx )

8x B 1 2. 4. 6 5 8 ({HAAANKTF Mx)

AR5 MA JIMODE I Mx {8 |, 1SR 7-22. Jo H 1iliE 4
(L) BHE AR T : L=ceiling(M/Mx*Lx). —A I/Q FFit APHAN -
Biln , HA 4 A 1Q Tk, gfEh JESD_M=8.

VRS A0 JESD_EN=0 L DP_EN=0 I , A 3 5 i i% 2 1758

7.6.13 JCTRL %778% ( f#% = 0103h ) [Efr = 03h]
K 7-74 &R T JCTRL , % 7-60 Fxt ik iT 1714,

IR BB ZF AL SR
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JESD204C #5i1l. 1724 JESD_EN=0 I |, 787 5 1% %5 A7 5% .
& 7-74. JCTRL &H7E%

7 6 5 4 3 2 1 0
RESERVED ‘ TI_MODE ‘ SUBCLASS ‘ JENC ‘ RESERVED SFORMAT SCR
R/W-0b R/W-0b R/W-0b R/W-Ob R/W-00b R/W-1b R/W-1b
% 7-60. JCTRL HF1728 7B B
A FB e vl p=ZiA iEH
7 RESERVED RIW 0b
6 TI_MODE R/W Ob 0 : JESD204C Frtist ( 2hik )
1: TR - £ TI FPGA Ki%2s 1P I B i
5 SUBCLASS RIW Ob 367 TR RO S
0: FHROEME (BRIN) . —BEArEIEEERITEE NG , LRI
TRk 22 %
1: 7% 1 #4E. 75 LMFC/LEMC il RBD 52 SRS AU HURSH e
Al
4 JENC RW Ob 0 : {417 8b/10b %% 2
1 : {fifi] 64b/66b 5%/
32 RESERVED RIW 0b
1 SFORMAT RIW 1b JESD204C FEA MM AFEA AR
0 : fmFe — it
1 B SH HEHIRMY ( BRIA)
0 SCR RIW 1b 0 : 8b/10b HL4 3% B 45T
1:8b/10b $EATes R A (BN
HUHEFH 8b/10b PLAT A% K PR A B A |, FEO PRI SRR AT SR AT AN
AERH 1k JESD204C IS S A0 A IE A R ACHD 4L Bl il X 5% . 1% %170
Xt 64b/66b 15 ( IEL AT ) %A T .

7.6.14 SHMODE #7588 ( fi# = 0104h ) [E4L = 00h]
K 7-75 J#/R T SHMODE , # 7-61 Hixftbidktr 744,

IR [F] ) 25 A7 2 2R
JESD204C [f]5 A=,

& 7-75. SHMODE & {75¢

7 6 5 4 3 2 1 0
RESERVED SHMODE
R/W-0b R/W-00b
% 7-61. SHMODE #7783 B M
T FB K7 y-I0A BB
7-2 RESERVED R/W 00h
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# 7-61. SHMODE F778 Bl (4)

fr FB

XA

LA

L

1-0 SHMODE

R/W

00b

N 64b/66b [Fl 7 (B 32 AR ) kR, XA
JENC=1 ( 64b/66b #4138 ) i iE .

0: 3/l CRC-12 Ko # ( JESD204C % 41) ( BRILHE )

1 : RESERVED

2 : RESERVED

3 : RESERVED

HEB © ISR (T JESD20AC fr 41k, BalkH £ 2N HF
FR.

TR X JESD_EN=0 I , 7 8 SO & A 3

7.6.15 KM1 F77% ( f## = 0105h ) [E47 = 1Fh]
K 7-76 JER T KM1 , & 7-62 shid AT 7 /4.

i [ B ZF A7 2R
JESD204C K Z%{ (-1)

& 7-76. KM1 755

7 6 5 4 3 2 1 0
KM1
R/W-1Fh
£ 7-62. KM1 FF2RF B
iz FB KA B BB
7-0 KM1 R/W 1Fh

KRR 2 WWeE , 2448 ] 8b/10b HEEEZIN |, RIZEILALG K-1 3
ITHAE (S JENC ) . 1R4E JMODE # 8 , K & EEZ LR
(EZME7-22 KR ) o N K RN 5 B0 B
BRAME R KM1=31 , %R T K=32.

R 6T 64b/66b B2, 28 KM1 ZFfras. KNG
At N 256*E/F .

PERE VY JESD_EN=0 i , 7% 8 B i% %7 77 28

7.6.16 RBD %73 ( fW# = 106h ) [E4r = 00h]
K 7-77 J&7R T RBD , % 7-63 Hxf k4T 744

AR [m] B 7 A7 B SR

JESD204C Bt gzt #s 4EiR

& 7-77. RBD &%

7 6 5 4 3 2 1 0
RESERVED RBD
R/W-0b R/W-000000b
# 7-63. RBD #4735 B i i
R FB ESid) =4 BiHA
7-6 RESERVED R/W 00b
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# 7-63. RBD HHEHRFBHH (4)

fr

FB

i LA L

5-0

RBD

RIW 000000b GAAF AR [ R PSR - f5 RBD 39N 1 2R
IEIR 4 AT (B ) .

#riil RBD JEFN 0 % K*F/4-1,

¥ 64b/66b B , £k RBD il 0 % 63.

WS “Xf RBD #HATHFE”

R Y JESD_EN=0 B} , 7 ¥ BUZ FF 73

7.6.17 JESD_STATUS %778 ( fW# = 0107h ) [BAL = RiEH]
7-78 J&7x T JESD_STATUS , % 7-64 thxfiti#ti7 7 N4
IR 5] B ZF A7 A SR

JESD204C/ R GOIRAS
K] 7-78. JESD_STATUS H77a%
7 6 5 4 3 2 1 0
EB_ERR \ LINK_UP \ JSYNC_STATE \ REALIGNED \ ALIGNED \ PLL_LOCKED \ RESERVED
RIW1C R R RIW1C R R R
% 7-64. JESD_STATUS HEERFBR N
A 413 vl = A UL
7 EB_ERR R/W1C AEH] BAMELEP B LR R . KA RBD.
BN DB ZAES.
6 LINK_UP R A& WEG , Fx JESD204C il A h ( B geriss ) -
5 JSYNC_STATE R At i[5 JESD204C SYNC 13 B IR As .

0: SYNC BNHH
1: SYNC BN

REALIGNED

R/W1C A& LRI Bl o> S 5 LMFC/LEMC 1148 th SYSREF E I 55
KRB, G 1 LRIZAEE.
2 SUBCLASS=0 It} , iZALIIAT AR E Lo

ALIGNED

WEHE , XA A SYSREF ik SYSREF AHCIN £y S

( BL4% LMFC/LEMC ) —#. & Rk (ARl SPHEE ) « %
H JESD_EN J5 , Zas I RE R E £ 3E 7 A SYSREF ik e se 3
SEAN T I B B AL

2 SUBCLASS=0 It} , AT AR E Lo

PLL_LOCKED

HRENE T, ZORPTE R R AT SR 8 8% PLL 2980E .

1-0

RESERVED

7.6.18 REFDIV #774% ( /W% = 0108h ) [EfL = 30h]
K 7-79 &7~ T REFDIV , % 7-65 Htf lhik4T 74
IR [A] B A7 AL R

JESD204C /4 2%
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& 7-79. REFDIV &%

7 6 5 4 3 1 0
RESERVED REFDIV
R/W-0b R/W-30h
% 7-65. REFDIV S 77547 B i BH
R FB R y=10A BiHd
7-6 RESERVED R/W 00b
5-0 REFDIV RW 30h eI, LA DAC Bk (Fop) 22 PHY PLL ki
(FREF). &2 “PLL #5517 .
PURE AV 2. 30 4. 5. 6. 8. 10. 12. 16. 20. 24. 32. 40.
48. TREIFA AL | JFRtE R 5 SURAT N

7.6.19 MPY %7%48% (/W% = 0109h ) [EAL = 14h]
7-80 IR T MPY |, 3£ 7-66 T LiEAT T 4.
IR [F] B A7 A R
JESD204C PLL {47 %%
& 7-80. MPY &774%

7 6 5 4 3

MPY

R/W-14h

F 7-66. MPY & 77237 B B

fr FB R SAhL ]

A

MPY : f5ia%
16 (0x10) : 4
20 (0x14) : 5

40 (0x28) : 10

7-0 MPY RW 14h TR PHY {9 PLL ffffids. WS “PLL #2617 o B8O B

33 (0x21) : 8.25

R X JESD_EN=0 I , A4 RS BOZ & A3

7.6.20 RATE #f7#% ( fW#% = 010Ah ) [E£L = 00h]
7-81 J&/R T RATE , % 7-67 it b#k(T 7 A 4H.
IR [ B 25 A7 2R

JESD204C #iiiE %
& 7-81. RATE H 752
7 6 5 4 3 1 0
RESERVED RATE
R/W-00h R/W-00b
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F 7-67. RATE F 7B

fr

FB

XA

LA

L

7-2

RESERVED

R/W

00h

1-0 RATE RIW 00b
Wi T A S
RATE : ¥
00b : 4
01b: 2

10b : 1
1b:0.5

PRI PHY PLL B §ATLE RIS . WS “PLL f£H17 o ¥

VERE 1 02 JESD_EN=0 B | [N 0i% 2 1748 .

7.6.21 LB_VRANGE %725 (fi# = 010Bh ) [£4L = 00h]

7-82 E7n T LB_VRANGE , 3 7-68 W5ttt 4T T/ 4H.

REIB AR,

JESD204C PLL VCO i, & : 14 JESD_EN=0 i , 7 N 5 i i% 75 7745«
& 7-82. LB_VRANGE %7733

7 6 5 4 3 2 1 0
RESERVED VRANGE
R/W-0h R/W-0b

% 7-68. LB_VRANGE #7587 B i85

Pl

AL FB E~vid =LA UL
7-1 RESERVED R/W 00h
0 VRANGE R/W 0Ob U PLL/VCO AR T 2.17GHz , M2 B %, 25 “PLL

7.6.22 JSYNC_N #7#4% (fm#% = 0120h ) [EfL = 01h]
Kl 7-67 JE/~ T JSYNC_N , 3 7-53 Fxf it AT 17 4.
IR [F] B A7 AL K
JESD204C F-#h Ak
& 7-83. JSYNC_N #7758

7 6 5 4 3 2 1 0
RESERVED JSYNC_N
R/W-00h R/wW1C

% 7-69. JSYNC_N H 5Bl

fr. FBR E vt BAr ]
7-1 RESERVED R/W 00h
0 JSYNC_N R/W 1b WZAE N 0, Fahts SYNC (S8 B NG, IEWIETH | K%k

wEAN 1.
R Y JENC=1 K, JSYNC_N=0 1Tk E L.
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7.6.23 JTEST #7728 ( fW#% = 0121h ) [ AL = 00h]
K 7-84 JEsR T JTEST , % 7-70 Hxt kit 4T 7 A 4.
IR E B ZFAE AR AR
JESD204C ¥z

K 7-84. JTEST &7

7 6 5 4 3 2 1 0
RESERVED ‘ JTEST
R/W-000b R/W-00h

F 7-70. JTEST FFF2R 7B
A FB b=l =LA L]
7-5 RESERVED RIW Oh
4-0 JTEST R/W Ob PRBS i -
DR C A . IERIEAT (BRIN)
: PRBS7 It
: PRBS9 iR 0
: PRBS15 JlifE R
4 : PRBS31 itk
5-31 : RESERVED
Ja Fi PRBS if#E:0)5 , 52 % BER_EN.
TR ;AW JESD_EN=0 I}, 7 N B i% 2 4%

w N =~ O

7.6.24 JTIMER F7%8 ( fW#% = 0124h ) [HAL = 00h]
Kl 7-85 JEn T JTIMER |, 3 7-71 Fo0f bt 47 1740
IR B B FF A A R
JER - 24 JESD_EN=0 It} , 4 N ii% 217 2%«
JESD204C & it it %
&l 7-85. JTIMER %774%

7 6 5 4 B 2 1 0
JTPLL \ RESERVED \ JTR \ RESERVED \ JTT
R/W-0b R/W-0b R/W-0b R/W-0b R/W-000b

% 7-71. JTIMER FE8 B

A FB <yl =LA Pl
7 JTPLL R/W 1b WEIZALE , SF IR 282, AT 8/ E 2% PLL R & E L.
MZALN O B, AL AL AT SR R AR RIS
6 RESERVED R/W 0Ob
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# 7-71. JTIMER F83 7B (%)

fr

FB

XA

LA

L

5-4

JTR

R/W

00b

%A AL T E (R RE S i L AR B CRC_FAULT BRI TH S8k it
T

JTR : B VTSR « By AT BRI R B R AL 5 M DM s IE
WEBTHRIE

0 1:99.25%

1 2:98.46%

:8:94.12%

: 16 : 88.89%

w N =~ O

RESERVED

R/W

Ob

2-0

JTT

R/W

Ob

JESD204C B 1T 82 BE . ME T I EEA R JTT & 1A
i, PHY BEA4L (408 JTPLL=1 , WaHE PHY PLL ) 3+ HE& M)
AP S JTT BHERK | BT I TE i 2% 00 F T (] A
JTT - BV B BME - T R (8] [ Fok = 10.24GHz

D <E VAT AR EE > - <BEH>

:217:102.4us
:409.6us

:2%2: 163 ms
4:223:655ms
5-7 : RESERVED : RESERVED
R BB IAS RIS T 210 (1024) A CLK J& Wit sk i e 37 =
1o

w N =~ o
N
©

7.6.25 SYNC_EPW #7738 ( fWf = 0127h ) [E 4L = 00h]
K 7-86 fE/x T SYNC_EPW , % 7-72 st thitt4T 7 /4.
i [ B ZF A7 2R
JESD204C SYNC 4874k 2 fik i 9 /5
& 7-86. SYNC_EPW #7758

7 6 5 4 3 2 1 0
RESERVED ‘ SYNC_EPW
R/W-00h R/W-000b

% 7-72. SYNC_EPW H7E5 B8

fir FB C 3| £hir A
7-3 RESERVED R/W 00h
2-0 SYNC_EPW RIW 000b Fo T ) R SRR A2 1 SYNC (KT 88 . R 3R 75 Bgk

P TR B AR, SYNC_EPW HERK N8 FE ( 55T
4*SYNC_EPW “FRFRFEERTIE] ) (1 SYNC #5& v 2%k 2t SYNC
AR E | 1H I E SYNC_EPW=0. SYNC_EPW &6

0®7.

IR X JESD_EN=O0 It} , 4 N B SOz & A7 4

7.6.26 CRC_TH %775 (%% = 0128h ) [ 4L = 00h]
7-87 E7n T CRC_TH , & 7-73 WXt tbit 4T T /48,
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iR B B A A AR R
JESD204C CRC %% HH

& 7-87. CRC_TH #f74%

7 6 5 4 3 2 1 0
RESERVED ‘ CRC_ERR_REC CFC_ERR_TH
R/W-0h R/W-00b R/W-00b
% 7-73. CRC_TH SR F B8
iz FB ESid) y LA BHA
7-4 RESERVED R/W Oh
3-2 CRC_ERR_REC RW 0b o AU L D ANELE . TOHHR S HA R A CRC A iR 408
(Wi T CRC 4R, MBI AR K% AR )
0:14 %
1:440%H
2:16 M2
3:64 M2k
1-0 CRC_ERR_TH RIW Ob

faE A 2 /A2 Bl CRC #1274 fefil &k CRC %4k, #lias &
SHEAMHFRIEAT I, BRI E % R AR S (i
CRC_ERR_REC #3& ) , MR s 80,

0:1 4%

1:240%8

242

3:8 4%

R N TEAEE , iR I CRC #ikZ Y rE Y CRC_ERR_TH B KIMIME , MiikH —i#HH CRC_ERR_REC &€ MiE4E. X
g2, W E ARG S CRC_FAULT. Z##ll 3] d1 CRC_ERR_REC 4 € [f— & #1184k,
TR X JESD_EN=0 It , 4 R SO & A7 3

TR DU, RGiaf CRC_FAULT i5%,

7.6.27 LANE_ARSTAT & 4%#% ( /¥ = 012Ch ) [RfL = N&EH]
K] 7-88 J&7~ T LANE_ARSTAT , % 7-74 Hxf it 4T 7 A 4.

IR [F] ) 25 A7 2 2R
I )RR
] 7-88. LANE_ARSTAT %7752
7 6 5 4 3 2 1 0
RESERVED LANE_ARR_R
DY
R/W-00h R
% 7-74. LANE_ARSTAT & 7238 B i85
Bz FB eS| Shr L
7-1 RESERVED R/W 00h
0 LANE_ARR_RDY R A IR EE IS AR 0T 7E LANE_ARR hE{7 im0 8 %
oo A BB ARSI FL 22 B M R ph SR | 4 i
FEHEE. 24 JESD_EN=0 gt JESD_RST=1 It , i%friE%.
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7.6.28 LANE_INV #7772 ( fW# = 012Eh ) [E4L = 0000h]
K 7-89 JE/x T LANE_INV , % 7-75 sFxf itithss 7 A4

IR 8] B 75 A7 AR
AT B/ fif B BRI IE I
& 7-89. LANE_INV 775
15 14 13 12 1 10 9 8
LANE_INV[15:8]
R/W-00h
7 6 5 4 3 2 1 0
LANE_INV[7:0]
R/W-00h
% 7-75. LANE_INV &5 B8
Br FB il §-na BH
15-0  |LANE_INV RIW 0000h i LANE_INV[n]=1 , (8Bt W BL@EIE n (6 HAF R R . 0 e R i
SRR A8 2 I A B At UM M T

7.6.29 LANE_SEL[15:0] % 77%% ( W = 0130h ) [LANE_SEL[n]=n & {I]

LANE_SEL[15:0] ¥ &a8 XIFK |, &—4H 16 NNFfrds , H THa e Wiy P iE 48 e 22 iEiE n. & 7-90 fEx
T LANE_SEL[15:0] , % 7-76 Xt itAT 7 A48,

IR [A] B TR A7 AL K

BHRIEIE n (n =0 - 15) FIHFHAT A/ AR 4B IEIE S . LANE_SEL[O] A7 T itk

& 7-90. LANE_SEL[15:0] &%
7 6 5 4 3 2 1 0

RESERVED \ LANE_SEL[n]
R/W-0h RIW-n

% 7-76. LANE_SEL[15:0] &2 2B

L FB *KH B BiH
7-4  |RESERVED RIW oh
3-0 LANE_SEL[n] RIW n TREMBANYELIEIE (0 £ 15) 4hE BIEIRIEIE n. TR HLEIE p 46

EFPEIEIE n , iE9FE LANE_SEL[n]=p. #lin , T2 @ 4E@1E 0 45
SEFIWHLETE 3, % 4WFE LANE_SEL[0]=3.
VER XY JESD_EN=0 Y} , 7 BT Si% 2547 3%

7.6.30 LANE_ARR[15:0] #7748 ( "% = 0140h ) [ , BEAL = AEH]

LANE_ARR[15:0] /&4l 16 7473 , F T E=iiE n (f2AR A . & 7-91 R T LANE_ARR[15:0] , % 7-77
T EIEAT T4

I e S
FRAT 2S/ff H 3%3EIE n BIARTA] (n = 0 - 15). LANE_ARR[0] £ T fikHudit.

&l 7-91. LANE_ARR[15:0] &1 5
‘ 7 6 5 4 3 2 1 0
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&l 7-91. LANE_ARR[15:0] &% (42)

RESERVED ‘ LANE_ARR[n]
R-00b R

% 7-77. LANE_ARR[15:0] 7758 7B 8

VA TFB KA BAL i
7-6 RESERVED R Oh
5-0 LANE_ARR([n] R AN IR [EBEIE n A% T PIEE LMFC/LEMC ( SYSREF #257 ) [ £ d] .

T ZM/EMB K& anf] | & B FE AR AT LAA-F 0 1 63 (7 ) Z[Al.
X2 479247 /E LANE_ARR_RDY=1 4 3. 1% “t RBD 17
Gk

FER ;M UR M 2R 2% H LANE_ARR_RDY=0 [ , RE0kHH
RIEIE PEEIE . Tk A FE— R .

R AR | nTRE TR E(E A JESD_RST KIRAFHER 181 £
b (18

7.6.31 LANE_STATUS[15:0] 7% ( /W% = 0150h ) [Hik , EiL = AEH]

LANE_STATUS[15:0] & —4 16 M&fFas , H T Bomilid n KPRA. 18 7-92 JE7x 7 LANE_STATUS[15:0] , %
7-78 WX HHEAT T4

IR B B ZFAF AL AR
FR AT 28/ff H 3%3EIE nIRZS (n=0-15). LANE_STATUS[O] fir T kbt
&l 7-92. LANE_STATUS[15:0] &775s

7 6 5 4 3 2 1 0
RESERVED \ LANE_STATUS[n]
R-00h R

% 7-78. LANE_STATUS[15:0] &R iEH

hir FB et oz e

7-3  |RESERVED R 00h

2 F_EMB_SYNC[n] R ANEH W AGE A n BAWE EMB [F5 , MERIE 1,

1 CG_BK_SYNCIn] R A& IR ETE n BARHBSRES |, NERE 1,

0 SIG_DET[n] R ik WARIEHLEE n AR E S (0 PHY FR(E S Z LR
&), MERME 1,

7.6.32 LANE_ERR[15:0] & #7%% ( fW# = 0160h ) [E 7 = 00h]

LANE_ERR[15:0] & —41 16 278y , H T iEiE n 5% . B 7-93 JE/R T LANE_ERR[15:0] , % 7-79 #
XF AT T A2

A CIE e M IS

FRAT 28/ff S 3%IEIE n HEEARE (n=0-15). LANE_ERR[0] fi7 T fikHudit.

&l 7-93. LANE_ERR[15:0] &774%
7 6 5 4 3 2 1 0

LANE_ERR[n]
RIW1C
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K| 7-93. LANE_ERR[15:0] &% (4)

% 7-79. LANE_ERR[15:0] /2 F Bt

fir FB C it Shr e
7-0 LANE_ERR[n] RW1C 00h KRG, ERIETE n BB MR, WE - MILEERETR. A
LR AL %

[7] FEAETUALE (8b/10b) KIM T+ 745 , 8 (¥R ) 2HII 55
KALTF T E (64b/66b)

[6] ZMi. LY R L HXIFER,

[5] Wixd 5 F % (LR 8b/10b ) B CRC_FAULT=1 (64b/66b).

[4] ARSI IR T 5k

[3] RESERVED

[2] RAET AER A BE SMEH 74 (8b/10b) B CRC (64b/66b) 4 i«
[1] &4 7 W 2245157 (8b/10b) ERER IR 1Rk (64b/66b).

[0] %64 FIFO HHEk T NS NRBRIER , hieH S5 N
Bl AT LAY %A AR 2 5 BB 3UI A2 SRR IR .

TR R SN AL R @ A R AR

A Y sync_n=1 I, {UFE 8b/10b B/ kI E] LANE_ERR[6:1]

7.6.33 FIFO_STATUS[15:0] #7728 (W = 0170h ) [RE , B4 = FiEH]

FIFO_STATUS[15:0] /& —41 16 27y , Fl T E/RIEIE n MOIRE. K 7-94 B/R T LANE_STATUS[15:0] , &
7-80 XS ULHEAT T N4

RE B F AR R .
HR AT 2/ff H 333838 n IRZS (n=0-15). FIFO_STATUS[O] £ T fik kit
& 7-94. FIFO_STATUS[15:0] & 175

7 6 5 4 3 2 1 0
RESERVED \ PDIFF[n]
R-000b R

% 7-80. FIFO_STATUS[15:0] HfF5 7Bt H]

r TFB B XA L

7-5 RESERVED R 000b

4-0 PDIFF[n] R A& A SR BRI n ViR FIFO YIS AJRENFIBEUR £ 2 If]
(¥ 24K -

XtF 8b/10b , Kk [A] 0-14 [{E. XT 64b/66b , izl 0-16 FI{H.
T8 W ( %3 T- 8b/10b 5 0 & 14 , %I T 64b/66b Jy 0 & 16 ) %
- FEAE LANE_ERR &% B 55046 FIFO i H/ R i br A M H R AL
B EXPIAERT 1 Rk E | RKER 1 R/ M.
TELEH AR RAE . IR TH R ST 295040 R0RE % 2 i B E 1 % (0.5/
(LCR*FDR)). # LA Ul NEAAT
£ 8b/10b 3R , ARFRIAT T A 20Ul & AT (14) HIFRFR
[T )R~ 9 380U1+20U1
*  7E 64b/66b BT, FRFRIATH ST 16.5U1. SR FATH (16) ks
FREATH R~ 4 412.5U1£16 5U1.

A L CAE A EE A i EXTRA_LANE J3 A If@ &) PDIFF[n] {&.
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7.6.34 BER_EN F /7% ( fW# = 01A0h ) [E 4L = 00h]
] 7-95 Jg7r T BER_EN , % 7-81 s ubik4T 7 /4.
IR E B ZFAE AR AR

BER il & %l

K] 7-95. BER_EN Zf7#%

7 6 5 4 3 2 1 0
RESERVED BER_EN
R/W-0b R/W-0b

2 7-81. BER_EN H 757 B Ui

pr FB Bl b k]
7-1 RESERVED RIW 00h
0 BER_EN RIW 0b BER (ixf ) WA . wEBEWESHE , el JTEST

#iF2ly PRBS #x , % & JESD_EN , 48/5i&E BER_EN LUHH
BER il %% (5% BER_CNTn ) . EiHEZIFE B | iF
¥ BER_EN 4if£ 0 0, #R/5 HigifEln 1. BER #4457 BER_EN L
THEZ JG 544 N PRBS i B R .

7.6.35 BER_CNT %7758 ( fi# = 01BOh ) [HAL = MEA , R
K] 7-96 JE/r T BER_CNT , & 7-82 Xt bttt AT 1741,

IR [E B A AE AR AT

IEIE n ¥ BER £ THE. @1E 0 2Kk

K| 7-96. BER_CNT % f7#%
7 6 5 4 3 2 1 0

BER_CNT[n]
R/W-0b

% 7-82. BER_CNT &8 BB
fr FEB St} Hhr BEEA
7-0 BER_CNT[n] Riw Oh IR A n _AIIE A B NG E 255 L FIMA. i n
ff) BER 115540 F
BER = BER_CNT[n]/ FBIT / TBER
Hrh, TBER /2 M E BER_EN #|3Hl BER_CNT[n] 2 [A]Z i [y
¥, TBER 1 :#L R G s il & .
A~ WS BER_CNT[n] i&[Fl 2 , H FBIT A 12.8Gbps , TBER A
3600 4 , NiRAL N 2/12.8€9/3600 = 43e-15
A RENCAAHEEMNE EXTRA_LANE & FH 818 L 4t
B,

7.6.36 JPHY_CTRL %73 ( fR# = 01C1h ) [E{L = 43h]

K 7-97 7R T JPHY_CTRL , 3 7-83 5 bbb 7T T /44

IR BB F AT AR

JESD204C H: 47 /fi i 2. 1R © 24 JESD_EN=0 i} , 7 ¥ {i% %7 17 4% -
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& 7-97. JPHY_CTRL %725

7 6 5 4 3 2 1 0
RESERVED CDR ‘ RESERVED ‘ OC_EN LOS_EN
R/W-0b R/W-100b R/W-0b R/W-1b R/W-1b
% 7-83. JPHY_CTRL FERFRHH
A FB e~y LA UL
7 RESERVED RIW Ob
6-4 CDR RW 100b il COR ( WHEPEURIKE ) B E . BRIMERGEY | (B E T T
AT IR B Rk Ak CDR ThE. Il T74F Tx il Rx AL =58
PRSI i BRER SRR . X RSE ] T JESD204C. i CDR
WHE.
3-2 RESERVED RIW 00b
1 OC_EN R/W 1b SR FTAT 18 3E A P RS R M HE
0 LOS_EN R/W 1b HATEEIE JE M5 B RIS o
% 7-84. CDR X B
CDR BEERE EREF## [ppm] JBi FRSERTIE [UI] YES A (%)
0 15 313 — B 36 83
1 7 607 —K 36 70
2 723 — B 36 50
3 1 868 —Wh 36 25
4 ( BRIk ) 15 96 — 36 83
5 3 289 —W 36 50
6 1 434 —r 36 25
7 7 13 —B 1524 5
7.6.37 EQ_CTRL %4748 (i = 01C2h ) [ L = 00h]
7-98 7~ T EQ_CTRL , & 7-85 "Xt tb it AT 17 /44,
IR [B] B PR A7 AL SR
AT AR o AR SR T AR A
& 7-98. EQ_CTRL 778
7 6 5 4 3 2 1 0
RESERVED \ EQ_OVR ‘ EQZ_OVR ‘ EQHLD EQMODE
R/W-000b R/W-0b R/W-0b R/W-0b R/W-00b
% 7-85. EQ_CTRL &7E8s 7B
A FB =il p=L A L]
7-5 RESERVED RIW 000b
4 EQ_OVR RIW Ob 4 EQMODE=1 It , #& ] LA} EQLEVEL[n] % 77 #% 4 2
EQ_OVR=1, DI7E & 45 BP0 A7 @ iE .
3 EQZ OVR R/W 0Ob W BN LU EQZERO Fif74% ( ERHaRME LML ) . 4
EQZ_OVR=0 i} , fR#% RATE i {7 a4 BEMR . MBI HIBIE,
2 EQHLD R/W Ob TR T 58 A HE R ( EQMODE=1 fil EQ_OVR=0 ) i} , X
EQHLD BHTHFER RS ( fREF ) EUERIIA R ((ETX BT EIE ) »
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% 7-85. EQ_CTRL HFARFERIHH (4)

fir PR WA Shr PiBA
1-0 EQMODE R/W 00b WEESE (S rEEIE ) [ iES R BT .

0: DA IS . BA O AR I T IHI R .

1: CEAEBER. R EQ_OVR=0 , ¥4 [ &M .
2 HiAREIE AT -

3 EhREIET T .

7.6.38 EQZERO #7748 ( W% = 01C3h ) [E4L = 00h]
K 7-99 JE/R T EQZERO , % 7-86 it it (T 1744,
i [ B ZF A7 2R
AT B 2R I 2 2 0
& 7-99. EQZERO #1782

7 6 5 4 3 2 1 0
RESERVED ‘ EQZERO
R/W-000b R/W-00h

% 7-86. EQZERO #-f7R 7Bt

fr FB KA e ]
7-5 RESERVED RIW 000b
4-0 EQZERO RW 00h % EQZ_OVR=1 I , 1% 7B s 47 4% 1 % s S ((bxd i3

). 24 EQZ OVR=0 I , IR4E RATE W% B Az E T SHE.
Ox1F : 365MHz ( &R R BN E , RATE=05 1)
Ox1E : 275MHz

0x1D : 195MHz

0x1B : 140MHz ( WUz —i# MBI E , RATE=2)
0x19 : 105MHz

0x10 : 75MHz

0x08 : 55MHz ( \ %2 —HE BN KEE , RATE=3)

0x00 : 50MHz

7.6.39 LANE_EQ[15:0] #7748 ( /" = 01D0h ) [E4L = 08h]

K 7-100 J&7~ T LANE_EQ[15:0] , % 7-87 xfittiftiT 7 /4.

i [ B ZF A7 2R

VIEETE [n] B EAT 2R R AR AR S . LANE_EQIO] f7 T f Al bk
&l 7-100. LANE_EQ[15:0] &775%

7 6 5 4 3 2 1 0
RESERVED \ EQBOOST[n] \ EQLEVEL[n]
R/W-0b R/W-00b R/W-00h

% 7-87. LANE_EQ[15:0] /22 F B i

A FB KA Hhr UL
7 RESERVED R/W 0Ob
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% 7-87. LANE_EQ[15:0] S8R (4)

| PR KA Shr P
6-5 EQBOOST[n] R/W 00b PRI ELEIE n (¥ EQ THE.

EQBOOST : #2117 : BW Hik : THERE
0:0dB : 0% : OmW

1:2dB : -30% : OmW

2 :4dB : +10% : 5mW

3:6dB :-20% : 5mW

40  |EQLEVEL[n] RW 00h 4 EQ_OVR=1 if , 2B HIEIS n (%A . 4 XCEHEA 0
(BRI ) 216 ( Rh ) -

7.6.40 LANE_EQS[15:0] & f7#% ( fW# = 01E0h ) [Bfz = AEA , Ri]
7-101 8= T LANE_EQS[15:0] , % 7-88 sttt 7 /44
IR BB FAF AR
PIELIEIE n (0 AT 2R R BRI A AR AS
& 7-101. LANE_EQS[15:0] %778

7 6 5 4 3 2 1 0
RESERVED ‘ EQOVER[n] ‘ EQUNDER(n] ‘ EQLEVEL_S[n]
R R R R

% 7-88. LANE_EQS[15:0] FFE5FR M

A FB& eyl LA UL
7 RESERVED R
EQOVER[n] R FT PHY i3l n §ibR/EH7 40710 EQOVER RA . %2 M AT hi/ 5 br

S HTRFE o

5 EQUNDER[] R FAT PHY S n 565/ 55547 ) EQUNDER 4. 2 i AR5
FRa BT .

4 EQLEVEL_S|[n] R 1% P BOR PSR XEE n A MRS X AEIEIE n 1 stsrx
EQLEVEL_S B I¥ il 5 v g A% A 15 B 47 20t 3

7.6.41 ESRUN #7738 ( /¥ = 01F0h ) [E I = 00h]
K 7-102 J87R 7 ESRUN , % 7-89 i Ikidttr 144,
IR [ B ZF A7 2R

HR i as AT 2 il
&l 7-102. ESRUN #7722
7 6 5 4 3 2 1 0
RESERVED ESRUN
R/W-00h R/W-0b
* 7-89. ESRUN #FHF3FB U
Az FB e ~ith FAhL it
7-1 RESERVED R/W 00h
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#* 7-89. ESRUN HFF287Bill (4)

fr

FB

XA

LA

L

0

ESRUN

R/W

Ob

WEIREEME , 5 E ESRUN=1 LU T IREHE#HNIK. ES 0K
(SERERWER

7.6.42 ES_CTRL #77# ( W% = 01F1h ) [EfL = 00h]
K 7-103 J&7r T ES_CTRL , % 7-90 Hxftbidkts 714,

N SERERE el

(=]
o

R E B AL AR T ERE - {UE ESRUN=0 I} ¥ MiZ & 7 o8

K] 7-103. ES_CTRL 275

4 3 2 1 0

RESERVED

ESLEN \ ES

R/W-00b

R/W-00b R/W-0h

% 7-90. ES_CTRL HFEs 7B

L

TB

KR

A

BiH

7-6

ES_CTRL

R/wW

00b

5-4

ESLEN

R/wW

00b

Fe e IR BRI T . (K, 25 B — 2, (H 75 I R
K.

ESLEN : 7 HIREAR S

0:127

1:1032

2:8191

3: 65535

TR FZRERMESG TR (85— ) . BT ENAS S rEA
FEA, RIS 4 B REA B R L, 30k A 00 75 32 B8 K [ 4

Ll 2
At /o

a3

=

3-0

ES

R/W

Oh

e E IR R, &M T E .

ES : BRI

0 : CAEFHIR B ( ZRIN )

10 B GUi SRR A A IR B R AR 28 2 RIS . A i A
2 EE. 5ES=1 A, ERAE.

3: Wi —. 5 ES=1MIA , B,

4 iH—. MIREREREEAD 1 8, ECOUNTN 63
5-7 : RESERVED

8 : FZE. ¥ ESVO_Sn M BN EHHE.

9: 4%, ¥ ESVO_Sn T NERBRIKHEE.

10 : . 1% ESVO_Sn I B E .

11 : RESERVED

12 F3—. ¥ ESVO_Sn i A— K EHIH .

13 : 4h—. ¥ ESVO_Sn N — Mk /5.

14 1 19—, 3% ESVO_Sn I — M i k.

15 : RESERVED
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7.6.43 ESPO %73 ( fW# = 01F2h ) [E4L = 00h]
K 7-104 J7r T ESPO , % 7-91 | bt AT 744

R [E B 2 A7 2l B K .
AR AR A RS
& 7-104. ESPO 27753
7 6 5 4 3 2 1 0
RESERVED ‘ ESPO
R/W-0b R/W-00h
£ 7-91. ESPO F2¢FZ B
fir FBt eyl b =ZiA iEH
7 RESERVED RIW oh
6-0 ESPO R/W Ob Fr i IE IR E AR . 5 ERAE S AH L, XA IR
HRFEARIRAEN Z) . X —AMNT -64 f1 +63 Z M AR5 , &
KN Ul 1 1/32,
A AVAE ESRUN=0 I8 (0% 3 17 28

7.6.44 ESVO #H77#% (W% = 01F3h ) [ = 00h]
K| 7-105 &/ T ESVO , % 7-92 W3 AT 7/ 4.

IR B B FF A7 AL R R .
AR P14 L (i S
& 7-105. ESVO 1752
7 6 5 4 3 2 1 0
RESERVED ESVO
R/W-00b R/W-00h
£ 7-92. ESVO &FER B
fir ZB Bl =LA W
7-6 RESERVED R/W Oh
50 ESVO R/W 00h T A T 1 R P90 P (R o TS0 VR R P09 SR S 1 Pl S
o R—ANTF -32 R +31 Z RGBS, BELH 10mV (#
itk -320mV £ +310mV [ITIER ) o T [ SR L R
J4E ESVO_S[n] iR 8145 BRI R | 5 2% T B
VERE 4024 ESRUN=0 I | 747 B 1% 5 £7 4% .

7.6.45 ES_BIT_SELECT %7 ( f# = 01F4h ) [£4% = 00h]
K 7-106 f&7~ | ES_BIT_SELECT , % 7-93 st it iT 17 /4.

i [ B ZF A7 AR
IR BT i +% .
&l 7-106. ES_BIT_SELECT &7
7 6 5 4 3 2 1 0
RESERVED ‘ ES_BIT_SELECT
Copyright © 2024 Texas Instruments Incorporated R R 1T

Product Folder Links: DAC39RF10EF DAC39RFS10EF
English Data Sheet: SBASAX2


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

13 TEXAS

DAC39RF10EF, DAC39RFS10EF INSTRUMENTS
ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024 www.ti.com.cn
&l 7-106. ES_BIT_SELECT &% (4)

R/W-000b R/W-00h

% 7-93. ES_BIT_SELECT H{2 B8

s T Eaid) Hhr Vi
7-5 RESERVED RIW 000b
4-0 ES_BIT_SELECT RW 00h IR R 20 384T — IR iZF-BUER BT IR BRI A6 B

(HHEEEN 0 F 19) . A[LAEH ES_BIT_SELECT (i ol fsfi
BATIREHFEIESE R G IR, i, TGS R T, EFRLM S
2 R HIE T BB R .

R N2 ESRUN=0 i , 4 N ¥ MiZHF 785

7.6.46 ECOUNT_CLR #7#8 ( fR# = 01F5h ) [E4L = 00h]
& 7-107 871 T ECOUNT_CLR , % 7-94 hxf ik 47 T A 4.
IR [5] ) B A7 AR
AT SR S R T AR =
&l 7-107. ECOUNT_CLR %775

7 6 5 4 3 2 1 0
RESERVED ECOUNT_CLR
R/W-00h R/W-0b

% 7-94. ECOUNT_CLR FARF B8

A FB KA LA UL
7-1 RESERVED RIW 00h
0 ECOUNT_CLR RIW Ob KRN 1, RIEHTEN 0, LK ECOUNT iHHUEE

7.6.47 ESDONE %7758 ( f# = 01F6h ) [EfL = F&H , Rif]
7-108 &7/~ T ESDONE , % 7-95 st #4977 H 4.

IR [F] B TR A7 A R
AR P4 4 2 5
& 7-108. ESDONE #174%
7 6 5 4 3 2 1 0
ESDONE[15:8]
R
ESDONE[7:0]
R
% 7-95. ESDONE #7728 7 Bt Ui B
A FB A Hhr v
15-0 ESDONE[15:0] R NiEH ESDONE[n] iR [F 1 LIFE/R CAEYEIEE n L IR ERTRE. 5
BY ESVO_S[n] 8 ECOUNTI[n] 2 i , WZifff£ ESDONE[n] iR\ 1,
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7.6.48 ESVO_S[15:0] & f75% ( fR#% = 0200h ) [HAL = &R , R

Kl 7-109 fg7r T ESVO_S[15:0] , 3 7-96 HxtbidkAT 7 /41
i B B B AF AR SR

HAT S R AR IETE n IR R S WA &, n=0-15. ESVO_S[O0] fi T fihk.

[ 7-109. ESVO_S[15:0] #7753
7 6 5 4 3 2 1 0
RESERVED ‘ ESVO_S[n]
R R
% 7-96. ESVO_S[15:0] H7 8Byt Bl
e FB KA B BB
7-6 RESERVED R ANiE
50  |ESVO_S[n] R A& AR EEE 0 IR R R R R ST E A

% IR B AR . 1024 ESDONE[n] i[5l 1 I %K.

7.6.49 ESCOUNT[15:0] #F7F%% ( W% = 0210h ) [BAL = ANEHA , HiE]

& 7-110 /R 7 ESCOUNT[15:0] , & 7-97 Hoxf BeiliAT 1 /4
R [A] B 77 A7 AR

AT SR/ B IEE n IR EEmZE , n=0-15. ESCOUNT[O] i F i i Hhht

& 7-110. ESCOUNT[15:0] &17%
7 6 5 4 3 2 1 0
ESCOUNTI[15:8][n]
R
ESCOUNT]I7:0][n]
R
2 7-97. ESCOUNTI[15:0] &/725% Bt Ui B
Br FB HeA §-Lia PEA
15-0  |ESCOUNTIn] R & IR ELEE 0 (9 ANUCRE R (E AT SOR T 1 R B s

K) . {24 ESDONE[n] & 1 A,

7.6.50 LOS_TH #174% ( fm# = 0234h ) [E i = 08h]

B 7-111 J&7x T LOS_TH , 3£ 7-98 hxf skt AT 7 /4.
EACIEE R o 2 IS

HAT A/ R S S BRI

&l 7-111. LOS_TH # £ #%
7 6 5 4 3 2 1 0
RESERVED ‘ LOS_TH
R/W-0h R/W-0h
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% 7-98. LOS_TH FE2SFB UL

fr. FR P vt =LA ViEH
7-4 RESERVED R/W Oh
3-0 LOS_TH R/W Oh PR ESE LA MER G, 2 LOS_EN=1 ME M. WpiEiE

LOS_TH : iE L8 (mV)
0. 1: RESERVED
2-15: 15%(LOS_TH)

7.6.51 EQCNTSZ & /75% ( fW# = 0235h ) [E L = 00h]
7-112 &7~ T EQCNTSZ |, & 7-99 Hxf bbb AT 7 41
REI B A7 AR

AT B B A BT A A

& 7-112. EQCNTSZ 7%
7 6 5 4 3 2 1 0

R/W-0h R/W-0h

% 7-99. EQCNTSZ F/E R

AL T e FhL B

7-4 RESERVED RIW oh

3-0 EQCNTSZ RW Oh BTSRRI/ RO 9 IE RE  2 R R AR AT SRR
MERH. ST IEIE . XU TR E Y, A8 AN 5 et
WHE.

EQCNTSZ : a5 M B R/ (1938 25 P R IR 2240 )
0: (%RiME ) BN

1 : RESERVED
2:1

3:3

4:7

5:15

6:31

7:63

8:127

9: 255

10-15 : RESERVED

7.6.52 CDRLOCK #f£4% ( fW#s = 0238h ) [E AL = 00h]
K 7-113 J&7~ T CDRLOCK , % 7-100 Hxf b4t 7 A48
IR [F] B A7 A R
AT AR 2% CDR BiE R4
& 7-113. CDRLOCK #7733

7 6 5 4 3 2 1 0
RESERVED CDRLOCK
R/W-00h R/W-0b
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&l 7-113. CORLOCK &3 (4:)

% 7-100. CDRLOCK /78 Bt i B

iz FB *A gfr B

7-1 RESERVED RW 00h

0 CDRLOCK RW 0b BEE , COR VLS , ANFHIRER. %5 CDR LA—MBRiziTrS , itE
CDRLOCK A4 CDRPHASE {H /T H 5 .

7.6.53 CDRPHASE #7738 ( W% = 0239h ) [HE1L = F&EH , Rif]
K 7-114 J&7x T CDRPHASE , % 7-101 it k4T 7 /v 4.

IR [0 B B A7 A R

HAT 2R 2% CDR AHALIRES

& 7-114. CDORPHASE %775

7 6 5 4 3

CDRPHASE

R

% 7-101. CDRPHASE &5 7B Ui

hir FB et oz e

7-0 CDRPHASE

R

&[] RXDLANE $55€ @18 1 241 CDOR AR (. BNAEERHIZA A7
2 i B E CDRLOCK=1. %A NKEHmIY. FRMmi , 25

“CDRPHASE IR#&” .

7.6.54 PLL_STATUS %7#28% (W = 0250h ) [Ef = NEH , HiE)

¥ 7-67 & T PLL_STATUS , & 7-53 fxf st itAT 7 /4.
pEAEIER R o RS E N

AT AR ER 2% PLL RS
& 7-115. PLL_STATUS &75
7 6 5 4 3 2 1 0
PLL_LOCK_STS ‘ PLL_LOCK_LOST
R-0h R/W1C-0h
% 7-102. PLL_STATUS &R F R
L FB HA g PEA
7-4 PLL_LOCK_STS R Oh FTBOR [l AP B 4T SR B AR 5 (3:0) ¥ LOCK 155 o iZFB Al
FIF PLL UK HIThES ( ek ) MK
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% 7-102. PLL_STATUS FERFRUH (42)

fir PR WA Shr PiBA

3-0 PLL_LOCK_LOST R/W1C Oh W3k [ BT 88/ 52 2% PLL 1) LOCK 12 5 M(KHF | sk B
PLL_LOCK_LOST[n].
f20:#EO0-3
fir1:iBiE4-7
fi7 2 : i#iE 8- 11
{7 3 : iHiE 12-15
R MK (IR PLL 2 8UE IR B AR ) « S 1 DU
FAEE . XEAHTERE R, JEREE SPI IR S B T 47
AR 2S PLL e e8ie ( R E8E ) -

7.6.55 JESD_RST ##7#%% ( fm# = 0253h ) [E £z = 0x00]
7-116 J8/n 7 JESD_RST , & 7-103 Fxf it 47 T N4
R8BI FF A7 AR

JESD & i1
& 7-116. JESD_RST &7 5
7 6 5 4 3 2 1
RESERVED JESD_RST
R/W-00h R/W-0h
% 7-103. JESD_RST HFF R BRULH

Br FB FA Fhr BB

7-1 RESERVED R/W 00h RESERVED

0 JESD_RST R/W 0b WEE , AR JESD HER AU E a4 T ZALRE |, EARWY)
W, WAL E JESD EN=1 2 i E LN , RIS ERIE
AL T | LLITHA b JESD ¥UHE . X /E i AL S 1B 3 PHY A1
JESD i | R4 FIThZ B AL R T ok, SR PR
Fi LANE_ARR fi , 43— SOCILE T | D972 S 0 0 8 2 v
SRR T A 3 21

7.6.56 EXTREF_EN #7783 ( f®# = 02BOh ) [£E £ = 00h]
7-117 Jg/R 7 EXTREF_EN , 3% 7-104 Fxt kit 47 1744,
IR [F] ) T A7 A R

Ja P A5 2 1
& 7-117. EXTREF_EN %7738
7 6 5 4 3 2 1 0
RESERVED EXTREF_EN
R/W-00h R/W-0b
2 7-104. EXTREF_EN &2 BB

A FB eyl =LA L]

7-1 RESERVED R/W 00h

0 EXTREF_EN RIW 0b B LT LLTE EXTREF 455k {5 FH 4 0 e i s
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CUR_2X_EN %4} ( fW# = 02B1h ) [E L = 00h]
K] 7-118 fE7r T CUR_2X_EN |, % 7-105 WX sbidtAT 741
i [ B ZF A AR
DAC fiiii#s 5
& 7-118. CUR_2X_EN %7738

7 6 5 4 3 2 0
RESERVED CUR_2X_EN
R/W-00h R/W-0b
% 7-105. CUR_2X_EN & {787 B8
Pr FB HA g |
7-1 RESERVED R/W 00h
0 CUR_2X_EN RIW 0b B B %A 218 DAC it NS .
7.6.57 DAC_OFS_CHG_BLK #7%8 ( W% = 02CFh ) [E£I = 00h]
Kl 7-119 J&7~ T DAC_OFS_CHG_BLK , % 7-106 F1%f bt 47 7 /2.
IR 0] B 25 A7 2 M
DAC i 2 iff 15 5 ek
& 7-119. DAC_OFS_CHG_BLK 2738
7 6 5 4 3 2 0
RESERVED DAC_OFS_CH
G_BLK
R/W-00h R/W-0b
% 7-106. DAC_OFS_CHG_BLK &5 F B8
e FB %7 Shr L
7-1 R/W 00h
0 DAC_OFS_CHG_BLK  |RW Ob WEJG , % DAC_OFSIn] [ He 2 H4 B sl i 4 | 74~ DAC 4k
SR RT3 MEM 1 F il 0 I, %7/ DAC_OFS[n] i
1 [ b JE 19 82 FF 54~ DAC.

7.6.58 DP_EN #7758 ( /"% = 02EOh ) [& /L = 00h]
K] 7-120 j&/r 7 DP_EN , 3 7-107 WXttt qT 741,

i [ B ZF A7 A R
Hlfa A H
&l 7-120. DP_EN #7758
7 6 5 4 3 2 0
RESERVED DP_EN
R/W-00h R/W-0b
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% 7-107. DP_EN &8 7B 5

pr FB KA Bhr ki
7-1 RESERVED RIW 00h
0 DP_EN RW 0b BB AR R AR . RS, BURERIE B R ARG . R

PR R I B S RA W B ZAL , DMEIEH AT .
IR X FUSE_DONE=1 It} , 4 N iZFf7as M 0 THBCH 1.

7.6.59 DUC_L 775 ({R# = 02E1h ) [E I = 00h]
7-121 JE/R T DUC_L , % 7-108 Hxf it AT T4
REI B A7 AR
DUC WA T
& 7-121. DUC_L &7 %

7 6 5 4 3 2 1 0

RESERVED \ DUC_L

R/W-0h R/W-0h

% 7-108. DUC_L HFF87BiiH

iz TB B LA vy

7-4 RESERVED R/W Oh

3-0 DUC_L R/W Oh DUC W#EH T
21X

12X

1 3x

:4x

1 6x

: 8x

1 12x

: 16x

1 24x

9:32x

10 : 48x

11 : 64x

12 : 96x

13 : 128x

14 : 192x

15 : 256x

VERE Y4 JESD_EN=0 H DP_EN=0 B} , A N 1% 2547 2

0 N O o WN - O

7.6.60 DUC_GAIN #7752 ( fi# = 02E2h ) [5 4L = 00h]
7-122 JE/* 7 DUC_GAIN , % 7-109 Hixt IbitAT T /24,

IR Bl B FF A AR S R .
&l 7-122. DUC_GAIN #7174
7 6 5 4 3 2 1 0
DUC_GAIN3 ‘ DUC_GAIN2 ‘ DUC_GAIN1 DUC_GAINO
R/W-00b R/W-00b R/W-00b R/W-00b
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&l 7-122. DUC_GAIN FFHF% (4:)

%% 7-109. DUC_GAIN FEB 7RI

fir FB KA B e
76 |DUC_GAIN3 RIW 00b DUC_ GAINn J8 DUCH {5125 ( {8 A 25ef )
54  |DUC_GAIN2 RIW 00b 0:0dB
32  |DUC_GAIN1 RIW 00b 1:-6dB
10 |DUC_GAINO RIW 00b 2:-12dB
3 : RESERVED

A 2 DUC M E A E G (DUC_FORMAT=1) i} , ANRefdi
DUC2 #1 DUC3. fEXFEAL T , DUC_GAIN2 1 DUC_GAIN3 43l
75 DUCO Al DUCH R &t (13 25

TR X DP_EN=0 I} , 74 RS U & A7 4%

7.6.61 DUC_FORMAT #-f7#% ( fW# = 02E3h ) [E £ = 00h]
& 7-123 JE7~ T DUC_FORMAT , % 7-110 Hxf bttt 714

IR B B ZF A7 AL SR
DUC #i Hi#% =X
&l 7-123. DUC_FORMAT %775
7 6 5 4 3 2 1 0
RESERVED DUC_FORMAT
R/W-00h R/W-0b
% 7-110. DUC_FORMAT 274758 % Bt Ui B
iz FB eS| s L
7-1 RESERVED R/W 00h
0 DUC_FORMAT RW 0b 0 : DUC #it 5%k ( DUC JRAT S it T 20 ke 0kt 5 K e hy s
¥) . #ZAHA 4 4 DUC.
1: DUC it hE % &% nJEH 2 4~ DUC ( DUCO #1 DUC1 ) .
VR ;{24 DP_EN=0 W | 4 R 5 iz 1742 .

7.6.62 DAC_SRC #1788 ( fR# = 02E4h ) [E4L = 00h]
K 7-124 7R T DAC_SRC , % 7-111 Fxf idt47T 74

IR [F] 3) 75 A7 B 2R
DAC 3
K| 7-124. DAC_SRC 27732
7 6 5 4 3 2 1 0
DAC_SRC1 \ DAC_SRCO
R/W-Oh R/W-Oh
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% 7-111. DAC_SRC Zf52 FB it

fr. FR P vt =LA ViEH
7-4 DAC_SRC1 RIW Oh 4 DUC 4 FA5APIRZS (LT<=1) Bt , DAC_SRCn 3440 AN A7 &
30 DAC_SRCO RIW ob %% DACn. 4 DUC 4T i FIRAS (LT>=2) it , DAC_SRCn il

WRLE DUC i #6 eh (A0 ) ) DACH ( AR SCHUR T
DUC_FORMAT ) .

% & DAC_SRCn[m] J5 % %] DACn HIfE % :

LT=0.5 8% 1 (%A DUC )

DAC_SRCn[0] : #IA 0 (1)

DAC_SRCn[1] : #iA¥i 1(Q)

DAC_SRCn[2] : A&

DAC_SRCn[3] : &

LT & 2 88 (J3H DUC ) & AE 3L

DAC_SRCn[x] : DUC_FORMAT=0 ( $:%{ ) : DUC_FORMAT=1 ( &
#)

DAC_SRCn[0] : DUCO ( 5£%% ) : DUCO ( 5£3 )

DAC_SRCn[1] : DUC1 ( 5%k ) : DUC1 ( 5%k )

DAC_SRCn[2] : DUC2 ( 5%t ) : DUCO ( %)

DAC_SRCn[3] : DUC3 ( s£%i ) : DUCT ( mE3L)

MRGLME 5B F— DAC , REEESSMM. EXMELT
518 DUC_GAIN i 6 1o fil,

EAR AT DL STHCH S R B AR D R B0 S B B BRI A
R A AT IR S . 24 LT=0.5 % 1 i , AHmlin. W
¥ & DAC_SRCn[0] B DAC_SRCn[1]

TR ;AU DP_EN=0 i , 7 B % 5 1 5% o

7.6.63 MXMODE %773 ( fR# = 02E8h ) [Z 1L = 00h]

7-125 J&78 7 MXMODE , % 7-112 Hxf thitt 4T 7 /4.
AR S N
DAC #ihifest., & : {024 DP_EN=0 I , A4 N 5 UiZ 2 fE s

&l 7-125. MXMODE %73

7 6 5 4 3 2 1 0
RESERVED ‘ MXMODE1 ‘ RESERVED ‘ MXMODEO
R/W-0b R/W-000b R/W-0b R/W-000b
% 7-112. MXMODE %7752 7 Bt .50
WA FB i Shr Yieg
7 RESERVED R/W ob
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% 7-112. MXMODE #7283 ZBii B (4:)

A FB b=l =LA VL]
6-4 MXMODE1 R/W 000b A DACB #55& DAC Jiki#% %,
0: EWHL (JEHZE (NRZ)) ( n*FS 4t sinc Z1H)
1 SRR (RECNIEAR R (RTI) ) ( ELJAT 2n*FS 4 sinc Z1H )
2 : H%E (RTZ) ( 2n*FS 4t sinc 4318 )
3: DES2X - DES Wifi#sietitmreA (it )
4 : DES2XH - DES WilizHiRtMrEA ( mnd@ist )
5: DES1X - Wi/MFEARY e N de At
6: % - 25H DACA
7 : RESERVED
R ﬁu%% MXMODE1 1 MXMODEO H [j—/N it E N DES1X , |
F‘ WA E S DESIX 8 “Z5H” . H P id w2k E DUC_L=0.
3 RESERVED R/W 0b
20 MXMODEO RW 0b 39 DACA #55E DAC kit

0 : IEFH (JEIEZE (NRZ) ) ( n*FS 4t sinc F1H)

1 SRR (RE AR (RTI) ) ( ELIRAT 2n*FS 4t sinc 21H )
2 : 4% (RTZ) ( 2n*FS 4t sinc 14 )
3 : DES2X - DES WESLRIbHReA (IRimR )
4 : DES2XH - DES W#$ R tiseA ( mud=t )
5: DESTX - PiMREAK i ALt
6 : 25F - %:H DACA
7 : RESERVED
VER W MXMODE1 Al MXMODEOQ ) — /Wiﬁ?'j DES1X ,
A=A E N DESIX 8¢ “25H” . H P iE szt E DUC_L=0.
7.6.64 TRUNC_HLSB %78 ( % = 02EAh ) [E I = 00h]
7-126 J&7n T TRUNC_HLSB , % 7-113 dof bbb 47 7 /4
R B FF A7 2B K.
¥ LSB Az
& 7-126. TRUNC_HLSB 775
7 6 5 4 3 2 1 0
RESERVED TRUNC_HLSB
R/W-00h R/W-0b
% 7-113. TRUNC_HLSB #7238 B 85
fir FB R AL W
7-1 R/W Oh
0 TRUNC_HLSB R/W Ob 9 < 16 BrAr IR IR B SN V4 LSB s . X Tt 4wk <
16 fr ks ER L M | BB A WA 1/2 LSB fids | LUk i
19T S5 5 o
VER XY DP_EN=0 I , 4 N ¥ SUZ & 74

7.6.65 TX_EN_SEL #1738 ( f# = 02F8h ) [EfI = 03h]
K 7-127 JE7r T TX_EN_SEL , # 7-114 bt bk 7 A 44,
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R [A 7 A7 AR
RIE T RE A R 1
&l 7-127. TX_EN_SEL #7758

7 6 5 4 3 2 1 0
RESERVED QUIET_TX_DIS| FAST_TX_EN | USE_TX_EN1 | USE_TX_ENO
ABLE
R/W-0h R/W-0b R/W-0b R/W-1b R/W-1b

* 7-114. TX_EN_SEL HFHF2F B3

iz FB KA LA L]

7-4 RESERVED R/wW Oh

3 QUIET_TX_DISABLE RwW 0Ob 0 @ M kg S EA 2N , 72 DEM M3 52 S . T
BELEE B MU A AR R T A T bR A U B A
Fo SR, ZAEMIIEERER] DAC i thi A AE IR He A
1 ARG, 0k DEM ARSI AR, SRR AR T

Mg L IX el RIEAERE R DAC it I AEE 14 m 56 4~ DAC I 4
TR ALY FAST_TX_EN=1 i} 4 ¥ & i%fi .

2 FAST_TX_EN Riw Ob 0 : MRIFEREBIAMCA T | JESD FIER A2 I piofs SC T LA L
HOHTR ARG LR R R SRS B e A R
1k,
1 APATH REAE , TR AR R . RS | WRIE AR
2 DAC i th FrISEIR FEAIK .

1 USE_TX_EN1 R/W 1b 0 : DACB 1 TXEN1 #2akizhl. BT , 20 TX_EN1 %77
o

1 : DACB i TX_EN1 Ziff iz, EMARINT , TXENT JEERFAAR
2x8200 DACB [ &% 1H RS .

JEB : # USE_TX_EN1 K1 USE_TX_ENO 4B 510/FHE ( A%

FEEHATIFE R ) -
0 USE_TX_ENO R/W 1b 0 : DACA i TXENO (k. fEHAiT |, 2% TX_ENO %17
o

1: DACA i TX_ENO Zif7as45il. TEMAENT | TXENO J2ERF AR
22500 DACA I REH RS o

PEB : [W# USE_TX_EN1 71 USE_TX_ENO 4745 10/E ( 7%
FFHEBRIEERRH )

7.6.66 TX_EN #77#48% ( fm# = 02F9h ) [ShL = 03h]
K 7-128 JEr T TX_EN , % 7-115 k4T 7444

R BB T A7 2RISR
RIE A A2 )
K 7-128. TX_EN AR
7 6 5 4 3 2 1 0
TX_EN1 TX_ENO
R/W-00h R/W-1b R/W-1b
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# 7-115. TX_EN HF87B3 5
A FB KA p-ZDA ViEA
7-2 RESERVED R/W 00h
1 TX_EN1 R/W 1b 2 USE_TX_EN1=1 i} , i%fu %] DACB &% fH .
JEB P TX_EN1 I TX_ENO %29 48/@H0E ( A5 B A8
B ) .
0 TX_ENO R/W 1b 24 USE_TX_ENO=1 it , i%fi#%H] DACA H) &% H g
KB W TX_EN1 71 TX_ENO ZEE1H/ERIME ( 735 M 198
BEER ) .

7.6.67 NCO_CTRL #f£3 ( fR# = 0300h ) [E4L = 00h]
K| 7-129 fE/r T NCO_CTRL , % 7-116 #5%f k4T 71 4H.
R [A A2 R, 1R - U DP_EN=0 i, 7 W 5 i i% 27 17 85

J5 FH NCO
& 7-129. NCO_CTRL &fE5e
7 6 5 4 3 2 1 0
FR_EN RESERVED ‘ NCO_SC ‘ DDS_EN NCO_EN
R/W-0b R/W-0h R/W-0b R/W-0b R/W-0b
% 7-116. NCO_CTRL HFERFEIH
pr FB eS| Shr BE8
7 FR_EN RIW 0b WEE , PO EHAE (FR) 20 A |, NCO Sk, Mk, Hahfi2
IS5 Brh FR 27798 A2 SPI 2577 28451 .
6-3 RESERVED R/W Oh
2 NCO_SC R/W 0b AT NCO #= : % &%l )5 , Ars NCO ¥Jfdi i} DDS/DUC ii@i& 0
i NCO FFEHE L 3E . IXIB% 5 NCO_SS H7 8t fifil. il
mi AR iz AT 28 (NCO_CONT=0).
' |PPSEN RIW ob EJS , —HH DP_EN , % DDS I&TRUEFTH DUC. %Kit
MIEE | EBN 7.4.1 d1i0 “DDS 77
0 NCO_EN R/W 0b WEJG , DUC FEAL NCO RE -

7.6.68 NCO_CONT #7742 ( fii#% = 0301h ) [ 4L = 00h]
5] 7-130 &7 7 NCO_CONT , % 7-117 Hf 47 T 428,

iR [ 3 A A7 AL B R
NCO HHALE LA
[ 7-130. NCO_CONT # 778
7 6 5 4 3 2 1 0
RESERVED \ NCO_CONT
R/W-0h R/W-0h
% 7-117. NCO_CONT FH# B FB U H
e FB R PS5 0A k]
7-4 RESERVED R/W Oh
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# 7-117. NCO_CONT HFFaFBii (42)

hr B il B YiE
3-0 NCO_CONT R/W Oh St T4 NCO_CONT[n] , ti# & , M NCOn fEMAIESE R T

IBAT . RERE TC TR ARG SIS RN R R AR AR A . A RS
%, W NCOn fEARSL R T 24T EAAZ (I | i 2t
B AL B Inas ki XEWRAE , WERMIR AN B, )G IR
2] A, WARAL AR AL SRR A A RS -

TR 1 {0 DP_EN=0 I , 7 S BUZ 5 7 4

7.6.69 NCO_SYNC #7738 ( /% = 0302h ) [H £z = 00h]
& 7-131 JE% 7 NCO_SYNC , % 7-118 tFafIbift4T 7 /44
IR 5] B ZFAF AR

NCO [FIPEE

&l 7-131. NCO_SYNC %58
7 6 5 4 3 2 1 0

RESERVED \ NCO_SYNC_SRC
R/W-00h R/W-00b

%% 7-118. NCO_SYNC HfE5 7B

A TR KA Hhr UL
7-2 RESERVED R/W 00h
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# 7-118. NCO_SYNC FEBFEHY (4)

fr

FB

XA

LA

L

1-0

NCO_SYNC_SRC

R/W

00b

5 FR_EN=0 :

AR AR IUE W & NCO RIS HE#E. X f45H NCO_AR #EE A
ngssE s, LLES% NCO_DITH_EN. FREQ 1 PHASE I .
0 : WH SPI_SYNC ¥ BIHATIR s F k. (T X LR 78 ] — I
RN ELE. )

1: W& SPI_SYNC #3838 & FH-7E F—1 SYSREF LAWK,
2 : 24 SPI_SYNC NEH P |, 82 H K ER SYSREF EIHAK
4,

3 : 24 SPI_SYNC Jysi s Firf , DUCO 1 “I” # A\ LSB ¥3| ki
EFE. BRI, LSB WAIE 4 N EE 25 SR A T MR ET
IRIGTFE 4 AMESREAR PSR, 5 4 Nl PREAR 2L DUCO A
W, B A AT RS

s FR_EN=1 :

1% B A7 A U G fil k. NCO [Fb 3. X AuHE FR_NCO_AR #8EH
Zn#s s, LU R A% FR_NCO_DITH_EN. FR_FREQL.
FR_FREQS #ll FR_PHASE I 4.

0: WEEE T FRS , M&7E FRCS I LT HITIE € H M. (G
XL R [ — I B RN R . )

1: %8

2 : RESERVED

3 RBEE T FRS, M DUCO (5 “1” %M LSB ¥ 7 FRCS 1L
THREZ G5 kige Sk, Bk 4, LSB AZIME 4 ANlE 2 404
RACEET | RJGE 4 NELFEART AR R . 5 4 NERTFrREAR
F3E DUCO S NFT | K FRIEEAT RIS . 4% LSB filuk iR , 5t
LSB #d i % . 765 4 MES M THAZ G |, LSB ¥ LB G 1E
EAR .

R X SPI_SYNC=0 H FR #1145/ (FRCS=1) i} , 7 N fi%
ed

7.6.70 NCO_AR #1778 (% = 0303h ) [E 4z = OFh]

7-132 JE7r T NCO_AR , % 7-119 st bidtsr 17/ 44,

IR BB ZF A7 AL SR .
NCO Zn#s &7
B 7-132. NCO_AR #7753
7 6 5 4 3 2 1 0
\ NCO_AR
R/W-0h
% 7-119. NCO_AR FE5RF B8
AL FB vl RAhL Visd
7-4 RESERVED R/W oh
3-0 NCO_AR R/W Oh X F4&EAME NCO_AR[n] , W4 E , NCOn [ B hnasHs e
NCO_SYNC_SRC #& & MR R HM: EE A,
ER 34 FR_EN=1H |, i35 F88 %%,
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7.6.71 SPI_SYNC #73 ( /%% = 0304h ) [E L = 00h]
K 7-133 JEor T SPI_SYNC , # 7-120 thxfiti#is 7 A48

IR A B A7 28R R
SPI [F25 4L
& 7-133. SPI_SYNC #1775
7 6 5 4 3 2 1 0
RESERVED SPI_SYNC
R/W-00h R/W-0b
% 7-120. SP1_SYNC 88 B i B
Pr FB HA B |
7-1 RESERVED R/W 00h
0 SPI_SYNC RW 0b MGH AN “0” I, [IZFAEIRE N 17 Ffih R g B A7 2R
B (3 NCO_SYNC_SRC ) . %2/ a 441k 1 55 B A\
14,
VR A R U BURGE R B PR T NCO_SYNC_SRC
% E .
VERE M FR_EN=1 W | 55T

NCO_SS #4738 ( W = 0305h ) [H{I = 00h]
7-134 JE/R T NCO_SS , # 7-121 dhxftkidttr 7144,

iR [e BB A7 B R

NCO_SS 4
& 7-134. NCO_SS 775
7 6 5 4 3 2 1 0
RESERVED NCO_SS
R/W-00h R/W-0b
% 7-121. NCO_SS FERFBR U

A FB e vl RAL Pt B

7-1 RESERVED RIW 00h

0 NCO_SS R/W Ob BWEIZAG , i NCO #5645 [R5 | 4 256 4> DAC I 4 H 1

L —K.

AI7E NCO J&17 (DP_EN=1) i 8% NCO_SS. %5 A¥ilti FREQ.
AMP g, PHASE 1 , #5265 NCO_SS 5% , RGBS NHHEIE EH
WwWHE. IEEENA NCO LRI,

F P i (45 24 NCO_SS=1 I NCO_AR=0 ( 7/l NCO % i £/sk
T HER AW R AL ) o

W P A E NCO_SC=1 Al NCO_CONT=0 , il ji#5 JU4 NCO
ARG T YR ER G SEAR 1, (E TR S AT T HT . A
DUC/DDS i 0 1 i HETH S 4 4o A NCO Bmssikfh. 1%
REPERT T AR A T 0 & A, CAYEEBR DAC FH B R .
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AMP[3:0] &7 %% ( f"% = 0318h ) [ = 0000h]

#7122 FAE T AMP[3:0]. AMP[0] M HihiE 0x0318 JF46 , AMP[1] Mtk 0x031A JT45 , AMP[2] M ik
0x031C JF4h , AMP[3] Mk OX031E JFif .

A EEE e ST
£ 7-122. AMP[3:0] FF a4 B It
R FB HA y=20A BiH
150 |AMP[3:0] RIW 0000h f55% DDS il n () DDS R, 16 RLATFE{E. % 7 RIGERF
DDS iz1T-
% ¥ NCO_SYNC_SRC 47 1 F—AFIL ek RAEZ G | %
AR E S SR

¢ Y DP_EN=0 SiHRITE Bz 5 B8 NCO B, 7 R B Bt
%4£3%. (5% NCO_SYNC. )

7.6.72 FREQ[0] 27722 ( fW# = 0320h ) [£ 4z = 0000000000000000h]
% 7-123 A4 T FREQ[O].
IR [A] B TR A7 A K
NCOO0 Zn#f FREQ.
& 7-123. FREQ[0] & 74 7Bt it ¥

B 7R e L Ui

63-0  |FREQ[0] RIW 0000 NCO 4% (Fnco) H :
0000 Fnco = FREQ[O] * 264 * Fey«
0000 Hrf Fouk /& DAC [FSREESIZR . FREQ[O] /& 1% 57 s 35l . %%
0000h Fras ] LN B 775 BB ( PIRMEREARL ) .

8 CAR A e B FE R

FREQIO] = 254 * Fnco /Folk

% : H¥I NCO_SYNC_SRC #E M T— MRS HEMREZ G , W
AR AR A 2 AR

TR U DP_EN=0 it %I7E 8 2 J5 55 NCO I, 74 5 i
W1iA%. (SR NCO_SYNC, )

EE Y4 FR_EN=1 B | %5 RN

7.6.73 FREQ[1] #7748 ( fW# = 0328h ) [E 4z = 0000000000000000h]
#7124 B AY T FREQ[1].

IR [8] B B A7 AR

NCO1 ZMm#f FREQ.
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% 7-124. FREQ[1] HAR 2Bt

FES:: e L Lk
63-0 |FREQ[1] RIW 0000 NCO i (Fnco) M
0000 Fnco = FREQ[1] * 204 * Fg ¢
0000 b Forg /& DAC HERFESIR . FREQ1] /%2 fras Bsl . %%
0000h

P28 LUERE N FE 5 RS ( RMARRRS AR ) -

187 LR A 2 52 B R RO

FREQ[1] = 254 * Fnco /Folk

¥ : H¥I NCO_SYNC_SRC 8 F— AN EMHREZ G |, X
AR S S

TR ¢ 4 DP_EN=0 it RI7E Mz J5 E#H NCO B, 7 B %
w179, (WS NCO_SYNC. )

A 24 FR_EN=1 I, 228 Bk

7.6.74 FREQ[2] 2772 ( fW# = 0330h ) [£ 4z = 0000000000000000h]

X 7-125 WA T FREQ[2].
R [AI B 77 A7 AL AR
NCO2 £ FREQ.

% 7-125. FREQ[2] &7 =Bt

e *m Bf v
630  |FREQ[2] RIW 0000 NCO 4 (Fnco) H :
0000 Fnco = FREQ[2] * 264 * Fe ¢
0000 Fot Fou /& DAC IR HEHIE . FREQI2] R %4 17 BI04 H0 18 . %97
0000h

TR UMB NG ST ( WRRIIE L) -

3 CAF A 2 e B FE R

FREQ[2] = 254 * Fnco /Folk

7% : HFI NCO_SYNC_SRC #EM T —MRSEMREZ G , W
AR AR A AR

TR U DP_EN=0 it %I7E 5 2 J5 585 NCO I, 4 3 i
217, (SR NCO_SYNC, )

EE Y FR_EN=1 B | %5 RN

7.6.75 FREQI[3] #-774% ( W% = 0338h ) [E4z = 0000000000000000h]

% 7-126 1A T FREQ[3].
IR [ B ZF A AR
NCO3 Zn#t FREQ-
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# 7-126. FREQ[3] #1247 BL it

pr KB %A p-LA YiE
63-0 FREQ[3] R/W 0000 NCO #iiZ (Fnco) N -
0000 Fnco = FREQ[3] * 284 * Fg ¢
0000 Horh Fouk /2 DAC HISRREHI%R . FREQ[3] /%417 BB AE . %%
0000h 1748 W] LMBREAA 17 S B S ( ISPMEREIIA R ) «

187 LR A 2 52 B R RO

FREQ[3] = 254 * Fnco /Folk

¥ : H¥I NCO_SYNC_SRC 8 F— AN EMHREZ G |, X
AR S S

TR ¢ 4 DP_EN=0 it RI7E Mz J5 E#H NCO B, 7 B %
w179, (WS NCO_SYNC. )

A 24 FR_EN=1 I, 228 Bk

7.6.76 PHASEO %7732 ( /W% = 0340h ) [£ % = 0000h]
% 7-127 14417 PHASEO.

IR [E] B AL AR .
NCOO0 RN IAHAL .
# 7-127. PHASEOQ /25 B it B
fr FB E3i] Shr L
15-0  |PHASEO RIW Oh AL O TR IO T2, S T DA A4 B ) 5 N 32% 5 17 DA T B

b, MEFRESL NCO.

AL X578 32 fr Bk, ARG IRINEIMIA B nas . Mihe ( AR

NEARL ) S PHASEQ * 2716 * 2, %277 58 1] LURR N B 74 5 B TS 4%
T o

% : HFI NCO_SYNC_SRC #EM T — MRS HEMREZ G , W

AR AR A 2 AR

TR U DP_EN=0 it %I7E 8 2 J5 55 NCO I, 74 5 i

217, (SR NCO_SYNC, )

R 4 FR_EN=1 I, %A /288 Bk

7.6.77 PHASE1 F7258 (fm# = 0342h ) [H £ = 0000h]
# 7-128 147 PHASE1.

IR [8] B B A7 AR

NCO1 Zin#sAHfr
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% 7-128. PHASE1 S22 Bt HH

L FB R g P8
15-0 PHASE1 R/W Oh FERL (VR DA T3 RG | BEL L AT DAYESEAT 199180 55 N A2 25 77 98 LA O Op]

B, MIEFHELL NCO.

AR TR 32 A B, ARG A INEIAISL BN gs . HIGL ( DABIEE

AL ) 9 PHASET * 2716 * 2 o | %35 7 2R 0] LU R T 155 B/
=R

¥ : H¥I NCO_SYNC_SRC R F— AN EMHREZ G , X

AT A E S S

TR ¢ 4 DP_EN=0 it RI7E Mz J5 EH NCO B, 7 B %

w179, (S NCO_SYNC. )

A 24 FR_EN=1 I, %228 Bk

7.6.78 PHASE2 %77%% ( /W% = 0344h ) [E4Z = 0000h]
% 7-129 A4 T PHASE2.

IR [E] B AL AR .
NCO2 R in#sAHAL .
# 7-129. PHASE2 &5 B it B
fr FB E3i] Shr L
15-0  |PHASE2 RIW oh AL IR T e, R 0T DAZE B AT ) 5 N2 25 1728 LA 5

b, MIEFHELL NCO.

AL X578 32 fr Bk, ARG IRINEIMIA B nas . Mihe ( AR

NEARL ) S PHASE2 * 2716 * 2, %2577 5o vl LURR N B 74 5 B TE 4%
T o

% : HFI NCO_SYNC_SRC #EM T — MRS HEMREZ G , W

AR i e S

TR U DP_EN=0 it %I7E 8 2 J5 55 NCO I, 74 5 i

217, (SR NCO_SYNC, )

EE 4 FR_EN=1 I , %% F RN

7.6.79 PHASE3 & 774% ( f#% = 0346h ) [E £z = 0000h]
# 7-130 H 14 7 PHASES.

IR [8] B B A7 AR

NCO3 Zhn#siAHA
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% 7-130. PHASE3 S8 B i BH

fr FB i LA

L

15-0 PHASE3 R/W Oh

AEALIIAR I ()0, R v PAEE IS AT S R) 5 N 27 A7 2% DA B oAl
£, AT EA NCO,

ZAE TR 32 AL B, ARRUSINEIAEAL RnA . AL ( DAY
NEGL ) N PHASES * 2-16 * 2w , %25 77 88 1] LARRE N 755 k4
T

& HFI NCO_SYNC_SRC f8EM F—ANFBFMREZ G, X
LA IR A 2 AR

R Y DP_EN=0 it RI7ETE ez J5 558 NCO B, 74 R FE i
%1£3%. (%% NCO_SYNC. )

HE M FR_EN=1 I | ZA 8T

AMP_R[3:0] #77%% (/W% = 0378h ) [BAL = FEF]

#* 7-131 A4 T AMPR[3:0]. AMP_R[0] M HuhkfFs 0x0378 FFis , AMP_R[1] MMl {mF Ox37A F4f |
AMP_R[2] M\l #%s 0x37C F4h , AMP_R[3] MHshk{R#%s Ox37E Fih

IR e B AL AR .
% 7-131. AMP_R[3:0] & /728 F B8
I FR HH F-1o% ]
150  |AMP_R[n] R i F IXFRAE T DDS I n 248 {E F IR IE BB L. Kl 16 frfy

. %A A7 H/E DDS_EN=1 i3E . 24 DDS_EN=0 i} , jZ[a{i
R X o TEEIUERNF B E AT KA, Bk, iR e iR
PR AR AR, AT REIR [E1HEAH 204 -

7.6.80 FREQ_RO #7723 ( /%% = 0380h ) [EfL = NEH , Rif]

# 7-132 7 A4 7 FREQ_RO.

AL K| e S I S
NCOO0 #i [a] 13z
% 7-132. FREQ_RO F 787 B
LA FB vl =LA UL
63-0 FREQ_RO R ANiE IR T RG24 ETH T NCOO i) FREQ % & f R, EHE 7

TR XZEAATRAE , Bt R Bl e s AT A A2, W)
RE IR [ AR T Hd -

7.6.81 FREQ_R1 #77%% (fm# = 0388h ) [Efr = N&EH , Rif]

# 7-133 1447 FREQ_R1.
R B BT A AL B
NCO1 Al [a] 5

% 7-133. FREQ_R1 &3S 7B i B

fr FB XA

e

63-0 FREQ_R1 R

KRBT RS T NCOT 1 FREQ W& Ml i, 7ES A7
TIRNRHZERATRAE , B, R EEsd e @ E R A2, Wy
BEIR 9 JEAR T Hodf
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7.6.82 FREQ_R2 #7588 (fW# = 0390h ) [EAL = NEH , RiE)
# 7-134 7 A4 7 FREQ_R2.

R [E B 2 A7 2l B K .
NCO2 4 [A] i3k
% 7-134. FREQ_R2 HF 87 B
A FB e il RAL UL
63-0 FREQ_R2 R il XA T 2G24T T NCO2 i) FREQ W BRI, N7
W AHZAE AT RAE |, Rk, R el St FE s AT R AR A, AT
AEIR [ R AE T 4045

7.6.83 FREQ_R3 #7175 ( fW#% = 0398h ) [EfL = RNEH , RifE]
# 7-135 144 7 FREQ_R3.

IR B B FF A AR R
NCO3 4 [ 52
% 7-135. FREQ_R3 & 738 3 Bt i 0
A FB e s =LA U]
63-0 |FREQ_R3 R A3 PR T R24501F NCO3 1) FREQ ¥ B 01, EEE/ o
T XHZAE AT RAE , R, G0 R Bl R s AT R AR AR, T
fe IR [ E AR T 285

7.6.84 PHASE_RO #772% ( /W% = 03A0h ) [Efr = R&EH , R
# 7-136 A4 T PHASE_RO.

R [E B A 2L R R .
NCOO AHAZ 7 [A] 35
% 7-136. PHASE_RO #7738 B85
R FR KA F-10% BB
15-0  |PHASE_RO RIW oh IR T R 4400 H T NCOO ff PHASE B8 (. 78 EvE
ST HZE AT R | B | R R AR T R AR A | AT
A RE e

7.6.85 PHASE_R1 778 ( (% = 03A2h ) [EAL = FEH , Rif]
# 7-137 H AT PHASE_R1.
IR [E B B A AR AR
NCO 1 A7 = a5k
% 7-137. PHASE_R1 #7837 BH B

LITA FB it LA UL
15-0 PHASE_R1 RIW NiEH XM T R 4R H T NCOT ) PHASE B I[E3:. 7E B
T SHIZAERATRAE , B, R RS RIS R A, AT
e IR [ AR T 2005
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7.6.86 PHASE_R2 778 ( /W = 03A4h ) [BAL = RN&EH , R
#* 7-138 H4H T PHASE_R2.

IR 6] B A AR I M3 .
NCO2 {7 7 A1
% 7-138. PHASE_R2 #1737 B i85
o FR HT -1 BiA
150  |PHASE_R2 RIW PRt ARMET A%0400 T NCO2 i) PHASE % B IHliE. 7EiHigA
VT RHZE AT R | F | R AR s T R AR | AT
B AL M T 404

7.6.87 PHASE_R3 #778% (W% = 03A6h ) [Efr = REH , RiE
% 7-139 AT PHASE_RS3.

IR B B FF A AR R
NCO3 {5 [l s
% 7-139. PHASE_R3 27752 BB
¥’ e Hhr A
150  |PHASE_R3 RW FigH SKHE T R %2480 1T NCO3 [t PHASE Bl . AT
WRRHZ TR | B, iR e R g A R A | WA
A A T4

7.6.88 FR_FRS_R #7738 ( f# = 03EOh ) [EfL = AEH , R
K 7-135 Jg/r T FR_FRS_R , % 7-140 Hxt bt 4T 7 /4.
i [8) B) ZF A7 2R
FR [F]5 8l
& 7-135. FR_FRS_R #1743

7 6 5 4 3 2 1 0
FR_FRS_R \ RESERVED
R R

% 7-140. FR_FRS_R &8 7Bt
iz FB HA 5hr B
FR_FRS R R A& EAEE—AH S FRS M4 T FE.
VER AR, R FR BN AR

~

6-0 RESERVED R NidE

7.6.89 FR_NCO_AR_R %774} ( /Wt = 03E1h ) [Bfr = A& , Rl
K 7-136 JEox T FR_NCO_AR_R , % 7-141 thxf sttt i7 7 144,

IR [5] B P A7 A R

FRNCO ZJn#s & 47 A1
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& 7-136. FR_NCO_AR_R %753

7 6 5 4

3 2 1 0

RESERVED

‘ FR_NCO AR R

R

R

#* 7-141. FR_NCO_AR_R FF8 7R3

hr TB gl BAL i

7-4 RESERVED R & H

3-0 FR_NCO_AR R R A& X5 N FR_NCO_AR [fyi 5 —AMEHR A T 3.
TER ZEARFS , HREAE FR D 9#S N 3,

7.6.90 TS_TEMP #7758 ( /% = 0400h ) [Efr = NEH , Rif]
K 7-137 JE7r T TS_TEMP , & 7-142 Fxf it 47 7 A4,

IR 5] B ZF A7 AL S
IR
& 7-137. TS_TEMP &%
7 6 5 4 3 2 1 0
TS_TEMP
R
% 7-142. TS_TEMP HFF88F BRI
e FB bS] Shr VL
-0 |TS_TEMP R A& SR P AR M. BN IR [ — 40T O 1 255 2 W[\ JEAF 54
MAZ AL % 80 BIFT /3 BIHE G . it , 14 110 %% 30C.
W CREERE .
VERE  HUZ AR RS SPI . 155 BT
VR BRAE TS_SLEEP=0 , 75 1% 2 17 52 2R 6 4 2cHe i«

7.6.91 TS_SLEEP &7 # ( fW# = 0401h ) [E{I = 00h]
K 7-138 JE/R T TS_SLEEP , % 7-143 i pbidkts 7144,

R [E B A7 2L AR .
U5 A IR B PR
& 7-138. TS_SLEEP %75
7 6 5 4 3 2 1 0
RESERVED TS_SLEEP
R/W-00h R/W-0b
% 7-143. TS_SLEEP HF&FBRH

Bz FB e Shr L

7-1 RESERVED R/W 00h

0 TS_SLEEP RIW 0b RN TR R | ) B A T A T RERRR S «
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7.6.92 SYNC_STATUS #7738 ( fW#% = 0410h ) [EAL = EH]
K 7-139 J&x T SYNC_STATUS |, 3 7-144 X AT T A 4E.

IR A B A7 28R R
EEZNS
&l 7-139. SYNC_STATUS #7178
7 6 5 4 3 2 1 0
RESERVED CLK_REALIGN | CLK_ALIGNED | NCO_SYNC_D | SYSREF_DET
ED ET
R R/W1C R R/W1C R/W1C
% 7-144. SYNC_STATUS FfERF RN

Br FB C | S BH

7-4 RESERVED R/W AN

3 CLK_REALIGNED RW1C A5 H %5 SYSREF A4 434538 ( A3% LMFC/LEMC ) 5
SYSREF BEHx 5% , #har BB i%hr. %hral FT-HiA oy 2 R RE
SYSREF 5 2 7E DDS i3 AA7 IE i FLR & (0 B ( s+
JESD204C X F IR E N ) « BA 1 LLBZAEE.

2 CLK_ALIGNED R A& WG | #RiE A SYSREF Fkii 5 SYSREF A<t 4 i 5
( LMFC/LEMC F#4h ) —%(. T LMFC/LEMC A£5miizhs , Kk
&4 E DDS KA FAEF | (H AT 765 i JESD204C 5 M6 . %
frly R ( RRgES SPIEE ) .

1 NCO_SYNC_DET RW1C A5 R EZA NCO Bl B[FL 0k , o EiZh. SA 1 U
GRS E.

0 SYSREF_DET RW1C A& ¥l E] SYSREF I &8 8 i%fr. 5 1 i i%hn il B ir EHikh
M

7.6.93 SYS_ALM F174% ( /w8 = 0430h ) [Efr = &M , EBUBA 1 AIEZE]
Bl 7-140 &7~ T SYS_ALM , % 7-145 Fxf b iidT 7 A48

IR [E B AL AR .
RGEWIRES
& 7-140. SYS_ALM & 775
7 6 5 4 3 2 1 0
JESD_LINK_D |JTIMER_EXPIR | JESD_CRC_AL RESERVED SYSRST_ALM | SYSREF_ALM
OWN_ALM ED_ALM M
R/W1C R/W1C R/W1C R R/W1C R/W1C
% 7-145. SYS_ALM &5 B8
B FB eS| S BE
7 JESD_LINK_DOWN_ALM |R/W1C 2 JESD_EN=1 i , H3 LINK_UP M 1 #4045 0, st B 1%,
EYNENIE 7S 2T
6 JTIMER_EXPIRED_ALM |R/W1C Wik JESD B W (78 JESD_EN=1 I LINK_UP=0) By BsF ) R
JTIMER SRS | MIBEE %0, B 1 LB IR,
5 JESD_CRC_ALM RW1C HEE B B R CRC_FAULT |, s b B %0, SUEF T
64b/66b iz, BN 1 LATEFREHR.
4-2 RESERVED R
1 SYSRST_ALM R/W1C HRES A BT RESET 28k, LW &8k SOFT_RESET m&EAL , it
SWBEER. B 1 LR,
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# 7-145. SYS_ALM FEBFEHY (4)

fr FB XA LA L

0 SYSREF_ALM R/W1C RE B iias sl JESD T R4t ( %5 JESD_EN=1 I ) A4 IE#fix Fr
2] SYSREF iy , Mt E M. A 1 LUHKBEH.

7.6.94 ALM_MASK #7728 ( f## = 0431h ) [E4L = 00h]
& 7-141 JER T ALM_MASK , £ 7-146 it thifh 47 7 /44

IR A ) 25 A7 AL R
R W
& 7-141. ALM_MASK 775
7 6 5 4 3 0
JESD_LINK_D |JTIMER_EXPIR| JESD_CRC_M RESERVED SYSREF_ALM_
OWN_MASK ED_MASK ASK MASK
R/W-0b R/W-0b R/W-0b R/W-0h R/W-0b
%% 7-146. ALM_MASK F 178 B i
A FB eS| BhL L
7 JESD_LINK_DOWN_MAS |R/W Oh B G , kE JESD_LINK_DOWN_ALM %17 S B0 844 il , A
K S ALk E
6 JTIMER_EXPIRED_MAS |R/W 0b WHEJG , kE JTIMER_EXPIRED_ALM 77 S &0t it , %A
K SER R
5 JESD_CRC_MASK R/W 0b WEJG , KH JESD_CRC_ALM 51725 MR Bl , B Ao
EOT
4-1 RESERVED R/W Oh
0 SYSREF_ALM_MASK R/W Ob WHEE , KEH SYSREF_ALM Z 17 8 AR 4% BEL , A S
i

7.6.95 MUTE_MASK #7238 ( {8 = 0432h ) [EfL = 21h]
K 7-142 JE7r T MUTE_MASK , % 7-147 shxfbit 7 7 /v
IR [ B 25 A7 ISR
DAC i bt i
&l 7-142. MUTE_MASK 2 f75%

7 6 5 4 3 2 1 0
RESERVED JESD_CRC_M RESERVED SYSREF_MUT
UTE_MASK E_MASK
R/W-00b RW-1b R/W-0h RW-1b

% 7-147. MUTE_MASK FZ 887 B8

hr FB Bl e ¥
7-6 RESERVED RIW 00b
5 JESD_CRC_MUTE_MAS |R/W 1b Bralki BiZAL , 750 JESD CRC E4lfi#i JESD_CRC_REC
K DAC i
4-1 RESERVED RIW Oh
0 SYSREF_MUTE_MASK |R/W 1b

FRAEBE AL, I SYSREF_ALM 77 748 /& HH IV EH A4 DAC #

H o
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7.6.96 MUTE_REC #77##% ( fR#% = 0433h ) [EfL = A0h]
] 7-143 JE7r T MUTE_REC , % 7-148 ixf b sk4T T A 40,

IR A ) 25 A7 AL R
DAC #i5 k&
& 7-143. MUTE_REC #7175
7 6 5 4 3 2 1 0
JESD LINK_ D | RESERVED |JESD _CRC_RE RESERVED
OWN_REC c
R/W-1b R/W-0b R/W-1b R/W-00h
% 7-148. MUTE_REC &R 7B
A FB il B iE
7-6 JESD_LINK_DOWN_REC |R/W 1b 0 : DAC ¥ {##F# ¥R , %) JESD_LINK_DOWN_ALM=0.
1: 24 JESD #EM KN , DAC ¥ HBh B &
RESERVED R/W ob
JESD_CRC_MUTE_MAS |R/W 1b 24 JESD_CRC_MUTE_MASK=0 i il 1% .
K 0 : DAC ¥ b5 4k 4 , H%] JESD_CRC_ALM=0
1: *4 CRC_FAULT=0 It} , DAC 4 H Sh Bl ## & .
4-0 RESERVED RIW oh

7.6.97 FUSE_STATUS #7588 ( fR# = 0600h ) [RAL = NiEH]
7-142 JE/n T FUSE_STATUS , & 7-147 H5%f kAT 744,

IR [0 B ZF A7 281 K
RIS 22RZS
&l 7-144. FUSE_STATUS #7175
7 6 5 4 3 2 1 0
RESERVED FUSE_DONE
R-NA R-NA
% 7-149. FUSE_STATUS &5 Bt i
L FB Pl Shr L)
7-1 RESERVED R ANiE
0 FUSE_DONE R A& (R 22 PR SR A RINHR ) “17 | X R P 58 D 5 R AR 22 1
ENINE . %5 E AT 523,000 4 CLK JE k52 , ok ay
Pt FUSE_DONE , HE|H KN “17 .
4 FUSE_DONE 4 “0” I , F /" /S BE i B 5 N AT AT p e 22 5 45
2 1728

7.6.98 FINE_CUR_A #7743 (W = 0723h ) [Bfz = IR
K 7-145 £/~ 7 FINE_CUR_A , % 7-150 Wt tbiE4T 7 A4,
IR [A] B B A7 A R
DACA 54t B Fo 7 il
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&| 7-145. FINE_CUR_A %55
7 6 5 4 3 2
RESERVED ‘

R-00b

FINE_CUR_A
RIW - R A

%% 7-150. FINE_CUR_A HERFRIULH

fir FB *A SHhr BEH

7-6 RESERVED R 00b

5-0 FINE_CUR_A RIW AR DAC A fEA MR HI B E . 2 BT 7.3.2.20 BRMEALHR , B
555 %t LA AR DL

7.6.99 COARSE_CUR_A #7748 ( fW# = 0724h ) [E I = OFh]
I 7-146 &/~ T COARSE_CUR_A , % 7-151 txf tbi#t 4T 7 /4.
IR BB AF AR

DACA FH I ff & FELI 425 1

&| 7-146. COARSE_CUR_A %175
7 6 5 4 3

DACO_CBIAS_SLEEP \
R/W-0h

2 1 0
COARSE_CUR_A
RIW-OxF

% 7-151. COARSE_CUR_A #ERF B
R FR KA F-10% ]
7-4 DACO_CBIAS_SLEEP R/W Oh

MEAR A1) DAC HIRS R B . 525 17 8.1.6 P XK EMM S
HEP e

DAC A W& RFU I B E . WS T 7.3.2.2.

3-0 COARSE_CUR_A RIW OXF

7.6.100 FINE_CUR_B #F77%% ( fW# = 0725h ) [EAr = RNRAHFH]
K 7-147 7R T FINE_CUR_B , % 7-152 ixf btk 47 T A 4.
IR BB A AE AR
DAC B A& 4t & HLy
& 7-147. FINE_CUR_B %773

7 6 5 4 3 2
RESERVED \

R-00b

FINE_CUR_B
R/W - ARAHTFA

% 7-152. FINE_CUR_B HE&BF R

fr FB Bl B ¥

7-6 RESERVED R 00b

5-0 FINE_CUR B RwW ARAMF  |DAC B AEMRIAIEHI B E . ES T 7.3.2.2. BUMERRMF , L
5 5% H LIRS A I R -
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7.6.101 COARSE_CUR_B %% ( fW# = 0726h ) [R4L = OFh]
K 7-148 JE75 T COARSE_CUR_B , % 7-153 Wit k4T T /24,

IR [E B AL AR .
DACB FH B ffw & FL 1 H1
| 7-148. COARSE_CUR_B %7
7 6 5 4 3 2 1 0
DAC1_CBIAS_SLEEP ‘ COARSE_CUR_B
R/W-0h R/W-0xF
% 7-153. COARSE_CUR_B %787 Bt i8]
L FB R g PEE
7-4 DAC1_CBIAS_SLEEP R/W Oh MERR Y1) (1) DAC MG IR E . S5 77 8.1.6 W E X ERM A
d s
3-0 COARSE_CUR_B R/W OxF DAC B & HL R HI N E . 1SR 7.3.2.2.

7.6.102 DEM_ADJ # 8% ( W = 0727h ) [E4L = 11h]
] 7-148 J#r T DEM_ADJ , % 7-153 st sk 7 /4.

IR [0] B 2 A7 2 s R
DEM 75
F 7-154. B3y DEM 75
7 6 5 4 3 2 1 0
DEM_ADJ1 ‘ DEM_ADJO
R/W-0x1 R/W-0x1
% 7-155. DEM_ADJ & 7752 Bt i B
Pr FB HeA £ L
7-4 DEM_ADJ1 R/W 0x1 515 DACT HISIA Y EIE TE 55 DEM %5 DEM 170, BRIERHINN
¥ TE % DEM FLE DACT , B4 RN, HG 0% 3 AN
BE 4% 15 AREIE.
3-0 DEM_ADJO R/W 0x1 EF% DACO [ 5030 754 65 DEM 75 DEM 174, KRk sihi
BRI K DEM BL B DACO , BMZFHR LK. RA0E3IR—RHN
WH 4% 15 RIERM.

7.6.103 DEM_DITH 728 ( fi# = 0729h ) [E4r = 00h]
7-149 7R T DEM_DITH , 3 7-156 F5f kit 47 7/ 44
REIB AR,
DAC DEM Fi#} g4 il
&l 7-149. DEM_DITH 7%
7 6 5 4 3 2 1

DEM_DACB \ DEM_DACA \ DITHER_DACB
R/W-00b R/W-00b R/W-00b

0
DITHER_DACA
R/W-00b
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% 7-156. DEM_DITH S 758 2B i B

fr

FB

XA

LA

L

7-6

DEM_DACB

R/W

00b

: 79 DACB Jii JH Sl i ¥4k £ 5% DEM
: 4 DACB J& F XU i 44 % DEM
: 4 DACB Ji i ##fiffl < DEM

: /3 DACB %1 7 DEM

5-4

DEM_DACA

R/wW

00b

: 4 DACA Ji I 81 ¥4 o % DEM
: 79 DACA Ji I XUL i 4 5% DEM
: 4 DACA i Fi %45 4H % DEM

: 4 DACA #H 7 DEM

3-2

DITHER_DACB

R/W

00b

: & DACB J& H iyt 3)
: 4 DACB J& FIXUAE 15l
: RESERVED

: A DACB 2£H] 7 $5)

DITHER_DACA

R/W

00b

W N =20 WN-=20| WN-~0| wWwDN -~ O

: 4 DACA J&i FH 31035415l
: 4 DACA J& FIXUL i+ 30
: RESERVED

: A DACA Z:H] 7 #15)

7.6.104 DAC_OFS[0:1] &3¢ ( fR# = 072Ah ) [E4L = 00h]
#* 7-157 144 7 DAC_OFS|[0:1].
IR BB AE AR

DAC fmf% 4%, DAC_OFSI[0] fii T fefiK itk

% 7-157. DAC_OFS[0:1] /752 B Ui B

DACNn AT (n=0801) . Z&F e I{ERINE] DACN firth .
XA RN 13 A 5. LSB AUE & —4> DAC LSB.

Y FEBNZ ZT Ao I — AMEF R E UL |, DGR PR %175 7T g
HIVERE P . WiR7E DACn L3 (155 DEM_DITH ) , UK
DAC_OFS[n] #1458 %y +/-128 5. f57E DACn 2%l |

A FBR KA BAhr i
15-13 | {25y RIW 000b
12-0  |DAC_OFSIn] RIW 00b

Y AITE A +/-3968.
HZHET 7.3.4

& AU DP_EN=0 5 DAC_OFS_CHG_BLK=1 i , A 5 gyl
fA.
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8 L FH A St
#IE

PR RLFTR 43 o 145 AR T T1 38R Ya L, T AR ILAERR A e . TI % N5 S
SR IE T IS . 2P BRI , AR R TIRE .

8.1 MNARER
8.1.1 DUC/3E 4% K J8 st 72
THEBH T 8RS

A 8.3.1 th i FEfEMEER RESET 4 B VA AL R N 844 In e
MH CLK , #RJE1 RESET ‘KiK.
LRIMEARIE 248 ( 27745 FUSE_DONE &7 1) «
W BT EAESE (A DA 5 75 A g b T gn e )
a. f{t DUC_L #FA7FasHgmte Nad A 1.
b. WESNIERT (LT), BAEGEESBhHEE., BT DESIX i ( ENBIIXGLIREE ) |, LT =
DUC L.
c. MhEFREZDANFEARRMIEN JESD_M T35 AT dwtE o
d. M# 7-22 Fik#$E JESD204C i, WORATIEM A SCRERTTHE W LT EA T R I EE s E gD, dhah , i
PRI CFFTE JESD_M FAFas P BT R KA dm 5 423 JIMODE FHA74sH .
e. X JENC T 74sitiTomfE , LAIEFF 8b/10b B 64b/66b #1F .
R 7-22 FIZ B S H I LT Bk 5E R B
g. fHAE 7-17 (8b/10b) 53K 7-18 (64b/66b) 55 R {EF1 DAC W B4R A UCHEC 14T . HRHHIX LR X}
REFDIV. MPY. RATE #il VRANGE #1T4%f% .
h. %2, X LANE_SELn 3HT4mfe , KA ERIES e 2P HEEE . G B2 | 5 LANE_INV it
AT Y T2 CUAR AT A I8 18 [ % W) @ ( 7E PCB EAZHZ= /3% ) o
i KRYE R B Hee s R B TR FE (JCTRL 1) SUBCLASS. SFORMAT. SCR) .
j. S 8b/10b RS, NIXF KM1 A7 2 TR FE L E K 350, KM1 LS55k FEUCIE . i s =
& 7-22 1 KR SHUEIN LR .
k. fSRFET 1 #1E (SUBCLASS=1) , &k 4%t RBD #474ifE. iid 5% LT A& RHE RBD (1)
g : % RBD #4744
| B AR TR ER AT A A A S AU AT g2 (R JPHY_CNTL. EQ_CNTL. EQZERO.
LANE_EQn) .
m. XHEM DAC 5% DUC A< (7 2847 4R AE | Bl , % E DAC_SRC 1728 Al K $d % i B FT 75 19 DAC
JEAC E MXMODE w5 & DAC %t #ial.,
5. XRIERS (BERRIKEE | E FPGA B¢ ASIC ) #4740 |, Hde R K%k ST th L.
6. 4wfE JESD _EN=1 DU shiElcss.
7. mfE DP_EN=1 DS FEERE . X RVFEIERZE DAC AT FHn. i 4T JESD204C 2 , Mw] LA
¥ DP_EN {£8 4 0.
8. %f¥ VDDDIG HLJFHEEHfaw , BN R e 2 SRR EAEE . 80 fMfb 2t 7, Hna] LURYE
SRR 45 R AT AL
9. % SUBCLASS=1, N7 % SYSREF 7 fefE sy &7 LMFC/LEMC M. $447BL FidfE -
a. {EHMA R FES | X SYSREF_RECV_SLEEP=0 #174fs , 285 % SYSREF_PROC_EN=1 474
FE (X HHTEZ 74 SYSREF_CNTL ) ©
b. ¥ SYSREF_SEL 4ufe AW IEMME (A %uf{EH SYSREF % 1k k¥t 5 SYSREF_SEL [#)#:4f
58 &M SYSREF &) .
c. % SYSREF_ALIGN_EN=1 #474f%.
d. 19 SYSREF # Atz /> H A SYSREF k. &> SYSREF J& HA R [A] B il /2 3% 7-3 H I EK .

hwn =

—h
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10. 2HL JESD STATUS 2747 28 AN 55 %354T ( JESD_STATUS =1 H1J LINK_UP 7B ) . Wi LINK_UP 5

Bk , THIIFIX I -

a. ﬁu% JESD_STATUS #f) PLL_LOCKED Bk [Hl 0 , iEKiE PLL &% & &7 [IE# ( REFDIV. MPY.
RATE 1 VRANGE ) . ¥ilF CLK #i% & 75 1IEHi .

b. #nH SUBCLASS =1, H JESD STATUS t(¥] ALIGNED ZEiR[a] 0 , iEKF &% &% F SYSREF 33
FH SYSREF 4t 2% SYSREF_PROC_EN.

c. MHLL LA A, NEEE LANE_STATUSH (X EBUZARIEIE 0 & L1 M3 A7Aes ) o A s 2
BIVESRBURRS A s [ 5. w2 |, BRI RIER 26 O IEFgFE. KiF2 A IEMXT LANE_SELn 34T
TYmFE. FEHPAT PHY K PAGUE/LAL PHY #:4F (/1 JTEST 19 PRBS Ml HR B F 45 I 535
AL ) S

1. tzu%‘E FEZAY NCO ZIafRFF—2rE , M2l NCO [FAl26—45dh Frid i H i —Fp o5 % NCO #E47 H 3 A
, DLSZE) 22 28R R e MR R A SRAY T B A NCO A4, IUlE A SPI_SYNC A1 NCO_SYNC_SRC.
12. ﬂ%%ﬁ#@aﬁjﬂmﬁﬁ , i B DP_EN=0 fil JESD_EN=0. #RJ5 , iR[FZ|HIE 4

8.1.2 DDS # ¥ jF 3t 2
DUC j@IE R 7E DDS #: FigfT , /iikerE X E DP_EN 2 fi#% & DDS_EN #F {74
EAfiFH DDS X, IEPATLL PR ¢

4t DDS_EN=1 ( DDS #£# & DP_EN ZHiAFHH )

¥ JESD_M %fE N 2. 4. 688, UUsilaH 1. 2. 38 4 4> DDS j#i&

% AMP. FREQ #1 PHASE #1458 31T 2

T NCO_EN #4742 ( DDS_EN=1 /R T1X— 1)

WRTFELSHM L , WX DUC_FORMAT=1 i#174mf2E. 41k DUC_FORMAT=1, ] JESD M A4 & N 2

a4 (182 NliE ) .

%f DAC_SRC #474%#% , ¥ DUC (DDS) i#iE %% & ] DAC

1% JESD_EN=0

%ifE DP_EN=1

%4F VDDDIG H i H K FFifae , BB EEmRBEE T e SECEIREE T, 80 /b 245 1, (HrT LIRS

SERR A BT AL

10. R FTFELZA NCO Z [afRFF—FE |, M4 H NCO [F2D— s Frid i Horp —Fp 77k %t NCO #E4T FEH7 [
H o, DLSCIl 2 28R E MRS I SR T E A NCO A4, fE A SPI_SYNC Al NCO_SYNC_SRC.

11. DUC HE I/ L DDS #xz 47 I thfa & . 1 AMP. FREQ fil PHASE #5540, #0205 5T
[ NCO LK #HE R 3 NCO. f#f] AMP_R. FREQ_R 1 PHASE_R KA 75 24 i A5 R -

12. HAth NCO & B thidi i T- DDS #z{, |, %1 NCO_AR A1 NCO_CONT. NCO L5 DUC A [ i) 77 itk
1T

8.1.3 TIASUH KA

5 NRZ. RTZ i RF XA, XGAWE SRR ( DES1X. DES2XL/H ) 7£ CLK (¥ b THEFI TR B3t ik — ()
K fﬂﬂn‘%ﬂlﬂfbﬁiwwiﬁi@}:ﬂmi DES1X AR 0 E R AL /NI Bl iy ¥ 3 it A\ KA, 1 DES2XL/H 5
ﬁLL?&%WE%EﬁETV@Kﬁ‘ 2 fi DES Wi % H A 80% s % Al 55dB FHATZE ek , I ) fic B N KBk

il (MmNt & 8-1 Fian ) . DES HNAfisfE DES2XL #i N AKIE |, £#(K T 0.4*Fok MES KR T
0 6*FcLk MIEIE . DES2XH #sF &% & T 0.6*Fcik M5 |, IHHBRIKT 0.4*Fcx MEME. 7E 0.4*Fc k M
0.6*FcLk Z (R Ms  , dl T 3k 214 6dB , B E E .

b wON -~
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20
10

" "
20 / 1\
2 [\
40 [\
:ZS\A\[A/AAAA ANN A ANS
[ 1 |

0O 01 02 03 04 05 06 07 08 09 1
Normalized Frequency (/FcLk)

P 8-1. DES P &2 e B2

W CLK AR 50% |, ¥ LL Fork - Four A£BuE 5 EIME . Kl 8-2 E/x | DES2XL/H (5 NRZ/RF #x{AH
e G iR . DES2XL $ 4| L bk NRZ BixGH ) 30dB , 1fi DES2XH 24t il fe bt RF #5x0E t
20dB % 30dB. X#/> T DAC J& TR TCFH B A 75 (AR L I

—— DES2XL —— DES2XH

Amplitude (dB)

0
__-10
[&]
fos]
2 20
=
3
S 30
v
3 -40
L
g -50
£
n 60 —— RF Mode Image
E —— NRZ Mode Image
=70 —— DES2XH
—— DES2XL
-80

0 1 2 3 4 5 6 7 8 9 10
Output Frequency (GHz)

& 8-2. DES2XL/H Bt 5 NRZ fl RF X L

NRZ. RF. RTZ. DES2XL il DES2XH #5 =X % N\ B S 4 2 R N B ol A0 [F] . A E e DAC A2 e 1 H 8 7
(1SR 7.3.1) o B [AY)# H 7 X MXMODE % /7 #s B T AN R % &

K] 8-3 Lh#: T 10GSPS W& i Al 3497MHz i % & s 0t T ) DES2XL A1 NRZ #ix. F& T /£ Fok - Fout =
6743MHz iHE /> E54h , DES2XL #x0ik a] LI /E NRZ #530 FHTR B Fow/2 LA FHIE R .. -+ , HD2 1
3006MHz 4t B4 74 NRZ 1 T -65dBc , 4 DES2XL #: R Ty -80dBc. [EFE , 491MHz 4t HD3 K5 M
NRZ i~ ) -70dBc #=%] DES2XL # 3 T ) -90dBc. 0 1 Fo /2 2 [A]ff) SFDR %25 HD2 fBR#] , Fik M
65dBc #& =l 80dBc. ihVER , 17 6 H DES2XL B IEL MRS = 1E 0 B Fo /2 (5 NRZ BCAHIA ) < [l
1), 1M DES2XH U AH N AAS MR TE Fopw/2 1 Fopk Z MBI 1.
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0
— NRZ
—— DES2XL
20
T 40
[a1]
S
§ -60
%-
g 0
L. , e
100 [P uimanaptt V¥ b
120

0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz)

& 8-3. DES2XL F1 NRZ A= % 14 $5 st

RF i1 DES2XH #1147 KMl. & 8-4 @7~ T RF fl DES2XH #i: F 10GHz A%k, 7997MHz 1% &, HD2
1 HD3 7 NRZ #:F B %) 6GHz & 4% | XLk /E DES2XH # N #ifi| g KT 10dB.

0

20
T -40
[a1]
s
€ -60
2
a
g .
-100 s R oo
| — RF Mode — DES2XH Mode
120

0 1 2 3 4 5 6 7 8 9 10
Frequency (GHz)

& 8-4. DES2XH A1 RF A= iy A b 3%

5 NRZ AL , DES2XL 1) 55 — AN A B w2 R A/F X 3ak Hb i BRI AR A2 e 75 12035 T %) 6dB (152 [ 1K
8-5) . XKy DES2XL [AAf A FH I 8 1) B FHAS AN R R, ATV R 1B RP AR () — S LR 75 .l RF A
OB FH T BEIEAE U FRRE |, PR RF A DES2XH #2835 f B35 2 5.
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-120
‘\4\' —— NRZ DEM/Dither off
™ —— NRZ DEM/Dither on
. -130 Wil —— DES2XL DEM/Dither off
¥ AN —— DES2XL DEM/Dither on
\
D -140 e,
- -\ \
.g ~"=\\§\
2 -150 *****’"’***””"xtzﬁg;'i::”’ ERERNIEEN
3 \\\ k\- i o
© \.* k\
T -160 SN T
m a4
2 AR
-170 \‘ n
-180

1x102  1x10®  1x10*  1x10°  1x108  1x107  1x108
Offset Frequency (Hz)

fCLK =10.24GHz

Bl 8-5. 1GHz M AL SRR E 1K R

WHVER , DES2XL A1 DES2XH #AFLELL T 3 NN

1. DES WiiJEH AL I MG 5 2T 0.4*Fc Lk 1 0.6*Fc i 2 1]
2. M T1#(E DES WiEEMKR % | fEMHE0 )y 10GHZ IHEE S T 97 A4 JE | B 9.7ns
3. HF/#/H] DES WIGHBEN2S , 7 10GHz 40 R Th#e in 7 250mw

8.1.4 BREH#HRE

PHY Z &M TAEBIREIRMIIRE , IR 2 AR (nHRHSIR | ES0H ES 7 ) « LIRS
TR A ES AR A SR B R DL K — e IR I (R T

1. %8 DUC R E shid A (2B 88 | v JESD204C iafThc & 2. % & JESD _EN=1 j5iR[mlhAb. BERTLL
] JESD204C iz TR B4 , 1] UME FE ] PRBS @ N iihkiz 4y . IR ER A G 28 K
Y HLEIE FigtT .

2. ¥ ES gmfE NpT i iR B R

3. R ES /MF 8, MLz ESVO e N s M E M . fEHAMET | REEMEHE S 330 R E S
KRB A 1 L

4. ¥ ESPO Ffe N f AL AL o

5. ¥ ES_BIT_SELECT 4if& N 0 & 19 Z Al & 20 MU ( FEUE T4 20 ) #-4T — R IR 33047
ES_BIT_SELECT H T iz BUARN . XHFREALEUR , XA gt R, W N A HE SR, XrThE
AL

6. K ESLEN ZmfE NPT B AL WEMS | o5 R—3%.

7. % HE ECOUNT CLR =1, #XJ5# & ECOUNT_CLR LUEMA R ITEES . @ EITBIE  Ha R FH = | mja]
LB IE AP IR ( Blin , ¥k B 2 NIRERREST T EaEm ) « wRAEH ECOUNT ( X4FF ES v 8 8% K
FRE ), A Ak i .

8. #uf% ESRUN =1 DAIFFGEHH.

. % ESDONE , Fi#| ESDONE Jyf& B iz 47 iR B3 AN 8 IR 1] 1.

10. @SR Pk IR AR U o T IR SR R R W AS (AN ), ESEE ESVO_S BASRAS N #5140
PR B S . i AR B L, I ECOUNT PUR [FHE S IARILES ( BULHE ) .

1. w2 E ESRUN = 0.

12. R ELE 2, LUt A — MIREEREIR S FE . E5 58 2 3] 12 (2 UGERa |, Bl ss aT DUREE S

R Rh A 7y ] DA AR B T e A 2 R 1A .
1. 1.8 H ESVO_S b 72 -
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a. X} ESPO HEANEMMEEES FikidfE. 5T ESPO [&/MA , 1547 0 Al 1 (IR 4T, X2k F] ESPO
HIREAME B e K % (ESVOmaxo) 15 /N— (ESVOmint)-

b. ESVOmaxo fl ESVOming ( & ) ZIEMIATA RE $IcE A B | KA oA,

c. BT AFRAMBAEC T, ARG A VRN B NEBIR R (128 ES ) o B0, PR
B ESVO_S (AT AR N LTt T AL HE PN 358 20 AT EL RN 71358 20 T AL E Y IR BT At AR b o 1

2. {§iF] ECOUNT [¥E4 /775 :

a. JEFE—FA DO TTEC A AT TR IR B . X ESVO fil ESPO I ME B E R LRSI,

b. MKIZ{T/E , it ECOUNT {H ( f:XKIZ4T R Z AL ECOUNT ) .

. IR BRI R T IR E K — AN 5T, ESPO JEHITHI x AR, ESVO R ITH y bR, HITHITRES
ECOUNT/Nsamples J%iELL , Hr Nsamples J& &2 17 T AT AR A%E ( B ESLEN #i5E ) -

d. KRR EE L R RIEAT |, (E R LR RS 40 AR P

8.1.5 BItR/ G R BT IR AR
b/ JE AR 2 A ] B 110 o2 36 2 b U m 2 e fE 15

1. WHLE | %f% JESD_EN =0. %% EQMODE = 1. %iff JESD_EN =1, - Jydyfisge byt 2 0% i it a) ke 1
ITIER AR E » 18 PAZ R HL EQLEVEL_S SRIGIEIZE AW |, & S TEFHARE 2 (B ).

2. W H EQHOLD =1 R4iEWfag (FEHA% ) . Xth4&55 EQOVER M EQUNDER 7B MK H T,

3. ZfFE/b 48Ul , Wik CDR JEFI/NT 100% , W% LS54 K it ], DUEXT EQHOLD _Ef 1 #E47 RFE
PATHAE. SPI 20518 , £ BaEIR,

4. ¥ EQMODE ¥tk 2 8% 3 , LA Al B aihral 5 bn b . KT 5k SPI 45, 3% EQHOLD = 0. iz
W BIRI1E S (IR ( SA070T B I Gk 2R A8 ) ©

5. ZFrZ/b 150,000U1 , LAMEA B A1 T 2081, Witk CDR iE3MET 100% , WA a2 bb 7 RE <

6. k7 EQOVER A1 EQUNDER LLZE7S4#r 4k
a. EQOVER & FRRZE 5T I ;
b. EQUNDER @& HFRRNZESHEAL ;

7. % & EQHOLD =1

8. BRILIRWUNE , HREFEERESHEIET.

9. %¥® EQMODE =1, Jfi@id #ph i) SPI H554% B EQHOLD = 0 LLE 20 s 2 53R 0] 1F % [ 38 M I 67

8.1.6 FRHRANZEEFAH

A Z M7 UL B I 45 ) DAC firti . O 1 BT LS BRI AR AR AL |, RSk Th , DAC %t 2 f&
FHICHT. % 8-1 41t 1 BERR BLZEH] DAC % th )36 7.

fESE W U AT e 2 i, TR MODE w7 a5 it B 0x3 RIAT A FZAE . EZMT , S RFFEH
Fhati S, BRI FRE . N TE 2 HUIRAS YR E 2158 2ia AT F 2R A b

IR R ) MXMODE % /7 43 BCE N 0x6 , AT AZE ] — A s> DAC farth o IXFERT DUTT 4 — 252048 |, JFH
DAC f IRl TE S, BB IE IR . iR A B —ANEIE | oK B S48 8 38 I AP 2 T BB
HEIETE |, 742 -80dBFS 2%

TX ENABLE Zjfgid it TXENO/ fE3kak TX_EN ZFfra8/a H , et 7 —fusa se il 7058 0 ( HE/~E ) K
P2k DAC i 19777 (< TX ENABLE #EiR | i5Z 75 6.9 ) . 4 QUITE_TX_ENABLE Zi {7434 0 i |
S R R E S, DB EMAT. 24 QUITE_TX_ENABLE & 1 i, @8 H 7 3R T2 H) DEM M
gl WA AR IEAXTFRE b WREEH T DEM Fi$lz) , siE ¥ DEM & &AM T 2085 1) DEM |, M 24884+ K
Z R0 TR #R AL T AR 20 R IS, DAC W] RESTESSAF 004 dn R I U DL RE R B PERE R 24w TEER , Ha
Wi 242 P ) S T

% 8-1. DAC FENR A% 25 F 1B 50

Sl MXMODE | TX_EN | QUIET_TX_DISABLE DEM Bl5) A6 B SR Y &@%EE—F ik
e Wi (MODE = - - - - - B % P
0b11)
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% 8-1. DAC HEIRA I (%)

IR MXMODE | TX_EN | QUIET_TX_DISABLE | DEM B | (ERTHE {‘E’%ﬁﬂ ik
DAC %£H] 6 1 7z i FELl
TX Ja H AR 0 0 - 2 5 /b
TX J& H 0-5 0 1 0,1 0,1 i i b
TX J5 H 0-5 0 1 2.3 3 D & />
TX 6 0 1 0,1 0,1 7 % )
TX B H 6 0 1 2.3 3 7 = 54

2 DAC AT 5e Wi e IRAS I | BEARIAIA DAC fr i JERTH 5 75 BARFRAE 2V LU . ST atmd | mEE
W E RS BT - AR AR T A RO SR A A 1.8V, X S am | JL R kB 1.8V, M T ERAESE L
EHET AN PH RS IR R S T 1.8V MR (#ltn 2.3V ) KIS, AR L R 451K DAC % FLA DA A e
B2 2V DLR . 3XE B AR YE DL T A% DACx_CBIAS_SLEEP ( DACA ik 0x724 {7 7:4 , i DACB Jy#ihl:
0x726 7. 7:4 ) BHATYRFER LI

2
o RTERM
DAC_CBIAS_SLEEP = cell( 1.47mA)

.YB1AS ~VOUT_CM_SLEEP _ 4. A)

Horpr

* Vour sieep /EREHRFL T 1) DAC it LB E (< 2V)
* Vpias ZIMBEIGURE

*  Ryerm 25N B LA E Vejas

ceil /& EMREHAF (B8 L&)

8.2 HLAI N A

8.2.1 S i HiIAKRIX S

8.2.2 #iHER

S B G 2GHz £ 4GHz [AZRu . AR S 5405 % 8 200MHz. Fr iRy 3.2GHz 1515,

28 ) T B A TR 5 BB R B R L o ok F TR PR K SURHE 5 5 TX A RX AL AR A, X W]
RE /N SR IR [BIE 5 A2 K. IXn B TE L TR AUk o )30 S A 2 158 7 S Y 17 R

HIEXT AR IS T AR BUR | ARG, FATME B N SFDR i % 90dBFS.

8.2.3 RIAB VLA BT IR

% 8-2 A TS HN 2L . 250MSPS R AU A\ KA R E i 200MHz {55 98 , i 32 {5 W HeRE TX KA

FIRE T 8GSPS. B MIBHEIRZ 2% (NCO) I T7£ 3.2GHz F¥ESE T TX #ih E. 78 DES2XL #i:{ T4
AT 2 REHE KR EER S A ] 16GSPS.

£ DES2XL #i30UF , 4.7GHz % 4.9GHz I i) B 45 52 1) 2 % DES WS IR , PRIy 40dB.
N TR AL IR AR LR S 25 H] DEM F1413) .

JMODE 5 #iff] JESD204C ML E AR 1Q X EA 4 A (2 4 1Q X ) A1 1 A S AT 48/ h 4318 . A
64/66 (7 ZbGIT , 54T &/ R A IR O 8.25Gbps .

£ 8-2. S Hiy KIEF IS H

2 f&
BN 8GHz
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& 8-2. S M RIEBNERIISH (4)

SR =
DAC RFfZ 16GSPS

R DES2XL
DEM F$l3hi & K
TX WidFE T 32x
TX N 250MSPS 53
NCO #iiz 3.2GHz
JMODE 5
ik 4 (24 1Q %, 1/DAC)
ERAT 2R/ R 2B TE A 2
) 64/66
AT AR AU R 8.25 Gbps
8.2.3.1 M E F R FH R L

DAC39RF10EF #il 'RFS10EF £ £ #) 518 & FIFEM LM SR H P i E BB 2 — R HHA A
MAIERE(ES |, —HEF X (12GHz). AT 780 FI ] DAC FIMARK AR R A | 353 — N AR v 1t RE A s

HERZHAGT , RF. EE. TR THRMEA (SWAP-C) (1500 R FE B H . X BRE R 5 58 28 0 i 06 AR
i R EORAEVERE 5 81K R4 SWAP-C 2[RI TR . EATTH |, ATNE T =4 T SWAP-C 5 PERERT )
(AR

N K 8-6 JEn T &M PLL+VCO. HAE4MEEPERE VCO IS PLL Fl5e 4 3 s M A #L PLL 25 BRI
8GHz KA B AR M 75 B o BT 7R BB S I B E N & A I NS4t |, LR Ve AR, MR AS R T
WEEE B RIE G — BRI R BB E T A%, A—ma. ERM4LT 8GHz i) DAC39RF10EF A1 'RFS10EF [ff
DA e S AT LA, BPASERT 40, PLL |, ZEAIK T BMHz (R AIZE T |, I A b for e 75 e 23 B4k DAC39RF10EF
1 'RFS10EF iy ARz e 75 .

-60
N — |LMX2820 Internal VCO
L —— LMX2820 External DRO
m 80 —— Analog PLL
% —— DAC Additive
2100
=z
(D)
wn
S 120
o
©
[
S 140
(]
o
wn
()
2 160
£
wn
180

10" 102 103 104 10° 106 107 108
Offset Frequency (Hz)

&l 8-6. B A FMINAE LIRS ) DAC B Bl KA AL R =

154 BRI A Copyright © 2024 Texas Instruments Incorporated
Product Folder Links: DAC39RF10EF DAC39RFS10EF

English Data Sheet: SBASAX2


https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com.cn/cn/lit/pdf/ZHCSTV1
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSTV1A&partnum=DAC39RF10EF
https://www.ti.com.cn/product/cn/dac39rf10ef?qgpn=dac39rf10ef
https://www.ti.com.cn/product/cn/dac39rfs10ef?qgpn=dac39rfs10ef
https://www.ti.com/lit/pdf/SBASAX2

13 TEXAS
INSTRUMENTS DAC39RF10EF, DAC39RFS10EF
www.ti.com.cn ZHCSTV1A - NOVEMBER 2023 - REVISED MARCH 2024

8.2.3.1.1 *%1 1 : SWAP-C fiifk

H i) SWAP-C F R4 H 178X PLL+VCO #34F ( #1140 LMX2820 ) &L m 4 k. K 8-7 B T BT &
GUTTHER . NS H I B HE LMX2820 fiN |, SR )5 F T 181505 2 4 22 vh 4 2 BBt e 93 PLL+VCO. #ZE R
R B8 FE ST R G R T AN IR

LMX2820

To DAC
Clock
™ Distribution

>

50Q 0.1u

400 MHz = 'é £ L—
RefIn 9 K >— M —Jerp+cp -5 5L vco x2 —E
[ N
% 120 N ‘[>

& 8-7. # & VCO ¥ LMX2820

LMX2820 & — K RiE Rt , ATREARMERC B , (U0 o e i o e B o M . BCE M BRUES AR Joih e, v it
FAGLRRR |, W) LA RE — S i A e

HAG, RS AT REMR 2 DU (AN /N EUE X ) 384T LMX2820. 3X S 225 I BRI Y I b [A] B O 2R 18
fELL T — e

Fout = (Frer/Nrer) X No/Nout Y

EEF' NREF\ NDIV *D NOUT %%U%%{E\ fiﬁ%*uiﬁﬁtﬂ%}ﬁﬁ%ﬁo FREF %iﬁ)\%/ﬁiﬁ% , FOUT %ﬂ%ﬁz DAC H#%EPE,‘J%TJ
AR . WRILABNZ LR, Wb ZUfd /N, (HIX RS BRI AR AR AL e 7

Hx, AR ARSI S A A B i K R e iR B e/, AT S BB AR AR N ARAZ R . LMX2820 ) s K AR L
KN 0y 400MHz | W] gk (R R v T ik 200MHz B EEAERI N o X T [A — S S | ARG A I 44
ARG — U (RIS BES I ) AT 2 7 A AR e 75 [ K 3dB.

T 8GHz %t , 18 400MHz (¥ f5% ARG A I #8452 . B Nrgr = 1+ Npy = 20 H Noyr = 1 ( 20953
%) o WnEATNMEFERSE N, TR RE N 200MHz | 1 E F SEHEREANES .

B AHER , 1R N RS TRAG 5 E S BT, SEAES N AT AT N 7 R A N 3T it R AL L PN S
PLL M ( AHOZAG IS FEAT AR A A08% ) A1 VCO MRS (LA, T 5 5 Tk 5 A2 0 HH 22 1P 2 RO AS SR e 75 RO PR 1) o 3
Uity M 7 A7 B A IN AR SR 1), Z DA B S ARALAS I 28 AR To o, Bl AR 46 20 X LOGpase10-

w5, fEET 1MGHz AR Nizfr LMX2820 i), A2 F 4 Bdin i A ds | X 2= AR s e (BRI 4 e a2 g DA
2) , M AT AE FF B 0 A G P A AT AN e S ( BRI T ARG E R ) o JE AR A I A BRI
LMX2820 % Hi tH m] FH 4100 55 i T 7

TI $24t PLLatinumSim B A4 SR 1521415028 B 8 i 8 T YR E

8.2.3.1.2 7~°f 2 ; JEITAMEE VCO Bt AEALIE A LMX2820

AN VCO A DL 35 pi st A Py N e A I S O R A R 22T VCO (BRI SRR 4 (VCXO). k3R
PR 45 (VCSO) FIH A Bl IRIRY #% (DRO) ) SEIL A FEM A M . A& 1K A T Synergy Microwave 8GHz
DRO (SDRO800-8) , ] 58t ) 58 A7 e 7 (-170dBc/Hz) A INAREE A 564 ( 1MHz i 4 -160dBc/Hz ) . DRO
W A 7E K 2) 5GHz 3] 25GHz UL b 45 23 [ 4 48 .

Kl 8-8 IR T A as I HER . AMEE VRIA S 25 F T2 = e A M RE JF 9 B8 DRO BT s B HUREE (oV &
10V ) . DRO #ti#sr 5 , — Mgtk [ istnl LMX2820 , 55— M i & % %) DAC I #h 73 it /R 2% .
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1.5nF

68nF 3900

To DAC
DRO _{_’ Clock

M Distribution

-2V

LMX2820

RFIN

CPOUT

400 MH l:
Ref Inz g n — vco L—
. PFD + CP 1 x2
I»— 120 ﬂ ¢+ IN ~[>

Kl 8-8. ELA 4N VCO HISMES LMX2820

500 0.1u
+w—

TEZSEEL R, BREST 95 BE B N 24kHz |, PLL N KREE A 5 DRO IJTFIRME PR AHAZ o 30X 7] $g (B AR (1) B AR 45 fli AR
il s, HF AR R LZERs , 3 H DRO B K%y -170dBc/Hz [t 5w i | KI5 58 445 ) 7= i A
b, AR 7S PR T K2 10dB.

5400 VCO —F , HEIER & ol i A PLLatinumSim #4433k 47 3e it .

8.2.3.1.3 /i~ H 3 : A A PLL , FTsEB ) DAC MRk

R RS PE R o BN, 4r oL UL PLL (APLL) w] 34t bb 45 R BIMR 75 2 ARz e s o AR 24 m 1
SWAP-C. [§] 8-9 JE/Rx T MIRSLI 7 RN A HERE | %S 7 £AEH 5 Z ATt e 1 LMX2820 #1 VCO 745 #8 [H] 11
Synergy Microwave 8GHz DRO.

c2

SIM-153LH+

8V
T EP2C+ To DAC

| | > Clock
DRO {—‘ Distribution

1GHz
Ref,ng- 2X H 2X H 2X

& 8-9. AL A MM PLL

APLL 5T 56 ol B~ |l ol 50 A s FAR TR 28, T B2 PR AR e s o e ST 008 —
HI 5 AT A RV A A | X LSR5 A gs MR AN S LA =W A e s . S5FTE & a8, AT 3RS H R,
e B B AR5 07 0l v A AL e 75 HAR T APLL PR35 T8 AR SE

TEIXFPEHLT |, i£8 1GHz JEHER T (6 REE R BATRRYE |, BAlE AN R&S SMA100B 4§ 4i{E 5 R AE S Hfat |, B
AJYE>N Wenzel Associates [l 7 BTG,

WHTATIR , APLL ANl B 0 S as sl AR A A I 8% | X & B PRI e R o A B, i P oV afe 2= 28 20K o v e L
AR (12K 8-10) o TLIRIRANS FEMAI A ES | AR B BRI I IR 8 R %5 5 . DRO HiH
B, — N3N DAC BFPBC g | 55— H S i el VR A2 FE B A0 11
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1.2 GHz 2 GHz EP2C+
1GHz 2] 3] 2 Ghz
Refin g_g_>_ _\ — 2X _g_ /—\ ‘I>__C__? Ref Out
T PSA-14+ SYK2R+ PSA-14+
2.75 GHz 4 GHz EP2C+
= = 4 GHz
B> H BHAHS E e
T PSA-14+ CY2-143+ PSA-14+
- 4.4 GHz _ 8GHz
8 GHz
> NHxHEHNA >0
" PSA-14+ CY2-143+ PMA2-183LN+

K 8-10. FriEgRyks a4t

ek A B FARMR P BOR 2 . ol A SRIA s A i e B A o 0 T REERAOIX — AR 2>, REERUR AR T PLL PR
BT A AL P o RAR TR TEOR AR B R A7 B B MR S, U HR A B T 4 st N R ARSI . — T
H o, SO AE (HBT) BURES BARINEREE S |, IFEIXEh i N R ARSI AT R4

BB T IEPE R 28 DA R BRAN B TRTE B 5B I B Py A 3 x Fin/2 V. fE—SeseIl b | BXBD UK S8 Al kAT Y
PLBH 1 1S I H P RE T B . A5 S RETE SL UG R AR AL | (B T TE 25 Z0 2 RS A A ) 32 ek >R A B S S AN OKR B8
1EZ A

TEFFIR DRO AR I 5 3 106 Jk ik o 75 A2 YAV B P 0T 15 B A R e v 28 o, 15 B FHJB R LS P8 320, AT
B KPR P M B AR AR A2 M 7 . G SR FR L W DA FH AT % 1 BRI S 5 FEL 2R A% SR I VR B ( C2 KRB E N C1 1Y
1/10 2 1/100 ) o FREFUESE A8 o AHE AR i vh AR R i SEI0 A e 1Y

— LS TR B — AN A Bl S R B A S RIS e . RIS R B, RFEVIiE LR E DL IREK R 3 |, PAME
IR RN FEBE

8.2.3.1.4 10GHz B4 4 %,

NFEERCRER , B2 MNEmaH. &6, aTLEREERAEN TR T TIER DRO |, FE0T DAH RN & B akik 4
BN B FE AR

R OT IR R A AT O DS FNR A A K APLL iy th A6 OB O S s i . 18 8-11 BoR 7 10GHz I o & s 7
Bl EAE AR R AE SRR AR EEAN APLL , JFHN 7 —/MEA L, TR DAC i 8GHz ¥4y 10GHz.

8 GHz Analog PLL 8 to 10 GHz Mixing Stage
c2

C1 R2
CMD275P4 MDB-24H+ 10 GHz

8v PMA2-183LN+ | | EP2C+ o
> ﬂlﬂ Bs myn B e A
m LMX1204 F PMA2-183LN+ Distribution
14
gbl>%3
&l 8-11. 10GHz B4 & pias

LMX1204 o] FHVELE 2% . sfeik s mli 0 45ies . fEAIT | LMX1204 F T% 8GHz APLL %47 4 200 , ARE 5
WNIRA , LUK 8y 10GHZ. TR G 75 B Il JE I 25 R i LO B AAS g~ . K 8-12 R T
8GHz %% 10GHz Kifi N\ LA IR A E 7= £/ 10GHz.

SRR AEE - N T RS BRI AR S fEIE TR TAR R A AU /NG o AR BHA TR AR 1Y IF
BN ZRTR P LMX1204 St A &2 —2 , AT DU BUA R 75 IS A 203

SIM-153LH+

1GHz
ne (P

I‘I :

1uF
1

50Q 0.
50Q o
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-100
~ —— 10 GHz Clock
< 110 —— 8 GHz Clock (scaled to 10 GHz)
(&)
m
)
$ -120
O
zZ
o -130
@
o
< -140
C
©
0
g -150
n
()
S -160
£
n
-170
102 103 104 10° 108 107 108

Offset Frequency (Hz)
& 8-12. 8GHz A 10GHz Ff 4 AR AL MRS

8.2.4 N th4k

F TR 77 088 R & — AN HEZR TS5 (NLFM) ik, 7£ 250MSPS & Ui Nl 2 T Al KF4L 4096 MEA . £
FEATAL , BiZE N -100MHz & A+ 2] +100MHz |, #1E i Price 2l s s A dh 2k , 7 #£:8 6 Frir [Price R.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

DAC39RF10EFACK Active Production FCBGA (ACK) | 256 90 | JEDEC Yes Call TI Level-3-260C-168 HR -40to 85 DAC39RF
TRAY (5+1) 10E

DAC39RF10EFACK.B Active Production FCBGA (ACK) | 256 90 | JEDEC Yes Call Tl Level-3-260C-168 HR -40 to 85 DAC39RF
TRAY (5+1) 10E

DAC39RFS10EFACK Active Production FCBGA (ACK) | 256 90 | JEDEC Yes Call Tl Level-3-260C-168 HR -40 to 85 DAC39RF
TRAY (5+1) S10E

DAC39RFS10EFACK.B Active Production FCBGA (ACK) | 256 90 | JEDEC Yes Call Tl Level-3-260C-168 HR -40 to 85 DAC39RF
TRAY (5+1) S10E

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

@ | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

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

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

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

I3 TEXAS
INSTRUMENTS
www.ti.com 25-Jul-2025
TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
- A
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
i ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
DAC39RF10EFACK ACK FCBGA 256 90 6x15 150 315 [ 135.9 ] 7620 | 19.5 21 19.2
DAC39RF10EFACK.B ACK FCBGA 256 90 6x15 150 315 [ 135.9] 7620 | 19.5 21 19.2
DAC39RFS10EFACK ACK FCBGA 256 90 6 x 15 150 315 | 1359 7620 | 195 21 19.2
DAC39RFS10EFACK.B ACK FCBGA 256 90 6x 15 150 315 | 135.9 | 7620 | 19.5 21 19.2
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PACKAGE OUTLINE
FCBGA - 2.78 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. The lids are electrically floating (e.g. not tied to GND).
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EXAMPLE BOARD LAYOUT
ACKO0256A FCBGA - 2.78 mm max height
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NOTES: (continued)

4. 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
ACKO0256A FCBGA - 2.78 mm max height
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NOTES: (continued)

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