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AC820 JF &Ik
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AP I H A Jn'S

TELR4H . https:/xiaomeige.taobao.com ARG : fpgacn  MIEART: AMEEFHET



https://xiaomeige.taobao.com/
fpga.cn

AN FPGA EIBA R FEIEFIR

LFSETFHESREHY FPGA TR AED FHRR #HI SEHHFARL=TL—

BT UL :

V1.0.0 2026-09-24 SRR A RAT

IRABUTA © 2025 ROUEBERHS AR A H

.o N 9 i RDCE B AE R A PR A R AR, AT b 32 30 i) HA AT T R A5
HI AR B A E A . REARQFFEVEA], ARTRAFIAN NHASHE 5710
il BIPEASTRI A A B B, S LUEFDE %4

S5 B

ASCRFERIZ FAEFT R BUIVERT, JFR DR R, sCAAR IR 5 s e %
TARFTERNR PR A] o BB AE AL FL 7 i B B S M Sk A b A B SR 2 4k, UGS
AR MEAS ARSI AR B AR R ST . DGR B AE RS B AE = i B B A/ B P AN
AT R B 7S E R, A dh A E I TP IE B I BT 2RI, AL
BRI R TESE, BB B IEX SO P S RS0y B AHE
P& B HER VR AT S8 B A AR A L EARE L DUE, R EHE R B B SO PR TN &
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H &
% 1E HETF TCP L R % H) ACFLI648 & BB ES B /RiHAA

1.1 ACFLI648 FEERTAT Al o.oooeoeeeeeeeeeeeee e
1.1.1 FMC #2105 BUBTEEHEALL oo,
12 BEAR RGBT e
12,1 SRAEEIIEER oo
1.2.2 FEHIEEE ooovoee s
13 ARIBIE T s
1.3.1 PLEGIZHE RGBT oo
1.3.2 PS i S FHFREFBETT oo
14 BRI oo
141 SEIGFTTEELE oo
1.4.2 BB TP HIHE oo
143 AREDIBETE oo
144 THREKGUE oo
1.5 GRS e

............ 3

........ 50
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#1# £F TCP 4% 4 4.6 ACFLI648 & E Aok 2 2 4 5H £ T4 ¥

TR l: 22238§?§9648_TCP_Y(W853 1

FH RS URAR

S R

) 3 1 ZISI%%%@JJ PMA/TCP %iﬁi*ﬂ%‘%ﬂ%, ﬂiﬁi?%iﬁiiaﬁ 1. iﬁifai 2 o FPGA i
THEL BOE RIS AL B FEREEE, (HARME R — R RUEE T B .

BN R

AF{E A AC820 JF A #h#5#, ACFL9648 R IEEH, Tk AD9648 3 A S FLE . LVDS
LK, IDELAY A #13 tap. RHHIELAAAKR TOP i, PC 3%l it 45 %) 443k
ERESLH, 0 DDR a9 RAERIE, F45 A 69 R ABAE X F A o

FRIEE, 9648 TAEHFER IAZLEM, 34 RTL AL, B b fedi 5 504K
% cm3432 / ACFL3432 / CM3432 #AT4%, IEiLit R AL IR B4 AD9648 Fo TAZ X AL T At
o
1.1 ACFL9648 I fai

AD9648 e ADI AEIWIKK 14 ALXGEE 105M KEEEREH ADC &5,
ACFL9648 tH LT AD9648 i85 v SEHL K4, A THEERVYCR R 211 & v 100 MHz,
X B ERICRAEZ 100 MSPS.

P AR N 4 e T AE 5 A E S IE N ADC, #EHu £5 V AR NG FEE R .
ADC & W EREGRRE O BB TR BN SE, B 7 225 S
BT I 25 . ACFL9253 Btk [ in T B s

YUEE 5i& AD FMCiE R

BE: AD9648

1-1 ACFL9648 #&Rs[E

s /MR T

J
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1.1.1 FMC #05NBERIEAR

ACFL9648 i#iif FMC_LPC # H 5T A BER: . FEE7#5 5 46 FPGA i£14E
ADC [ Z 73 KA B, ADC IR [|] {8 #5520 DCOL 14 %347 LVDS #i#fs, LLJ SPI
5 PDWN #5455 . FAH TR e il D J7 1 2.5 V gl e+

PA B
& @D PG_CIM o m
S | peo weam p GND {ll-oex
<2 | Do NeIM N GO Ny —
H an GBTCLED_NMIC_P diog s
o an GBTCLED NM2C N T35
| DeoRMc P GND DB P =
DPO_NM2C N D ==
1 e - 1401 P CC TEN O
. GND LA0IN_CC —
Ly T Lamp QT [BF oy =
S rasew Lais p [DO T
T leo LA N [0 )
= T an iz [DF %)
T ane Law p [DFF T
] Luow LA N [ 5. =
L ) Gip [ DY E f\.
e S e e B 5 e
- LI pa1ep oy 2 . .
o N R L CIEI P -
S5 LAl GRD T CLEIN M =
S e L7 pce (20 <
- z 1aNCe N -
EDCIE S| Lasecc -oo B2 =y =
LAlg N CC LA P i i3 L
= an LAB N [ e =
e R Gip (22 — =
e L6 1A p 1A% p [D20 DI
TSy Laxw (D2 1 -
= ao G 2 IFIL e
i £ DIN <
Ioc SCL oci [P = o
IC SDA [ [D51] OR P s
S spa oo (2L e s
S an svaux 232 <
GND ™S T =
i e TRSIL [ b= o
vect S oo cal [ =
GND e
vecl | 12w oo [ -
=t @ s [
VEC 2 ao B2 X
= GND B {vccapy
el 13500501
DGD =

1-2ACFL9648 ik FMC_LPC ##0

AD9648 TEAS T2 [ th e B T 8 N8 38 AR A SR Rl — 4 14 TR 4R .
FPGA 7E 3R [B] s S (R AN 73 il Bl 8 d . IDDR 1) Q1 VL% A B 14 fr 2k, Q2 L1k B
% 14 7528 . XA SAME_EDGE_PIPELINED J5, Pi#Edxt 52 H— EF-itdt, &
St — P AT BN G REL .

F -1 FEESHAR

fFoEEN 77 1] YEH

adc_clk p/adc clk n FPGA — ADC FRALERIA 100 MHz Z=43 KAEm: o
adcl _clk_p/adcl clk n ADC — FPGA &[5l DCO, AR UE [R5 B gh
adcl_data p/n[13:0] ADC — FPGA 14 X1 9547 LVDS, XA, A/B HidE
SPI_CS/SPI_SCLK /SPI IO R [ i B 11 PAT AT N 510

PDWN FPGA — ADC Pt b L ORAE L i AR

2 AD9648 it B NS 1% -5V 45V Z AR K IE SR PR AR SN, A S
Hodge thod L SZ BB IE AL, IRFEXT Ox14 FAFEBLEAF, AD9648 (& F % ey i A% 3t
AAE, HInZE TR 0x14 ZFFAH R EIT:

5'd8: 1lut_data <= {16'h0014, 8'hA1};
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HRHE T 0x14 ZFAER SRR, AD9648 23 = Fiigi i 4w iY: Offset Binary, f#
—itH]; Two's Complement, il ¥M5; Gray Code, #%HH5.

L . L
0x10 Customer Offset adjust in LSBs from +127 to —128 0x00

offset (twos complement format)
adjust
(local)
0x14 Qutput QOutput port logic type Output Qutput port Open Qutput Qutput format 0x00 Configures
mode (global) Interleave disable (local) | (global) invert 00 = offset binary the
00=CMOS, 1.8V enable (local) 01 = twos complement outputs
10 = LVDS, ANSI (global) 10 = Gray code and the
11 =LVDS, reduced format of
range the data
0x15 Output Open Open CMOS 1.8V DCO drive Open Open CMOS 1.8 Vdata 0x00 Determines
adjust strength drive strength CMOS
00=1x 00=1x output
01=2x 01=2x drive
10=3x 10=3x% strength
11=4x 11 =4x properties

1-3AD9648 it B FMt b 3+ TF 0x14 ZH 175 R

AT TREPXT 0x14 FAAE BN OxAL, HELRE 217 TR AD9648 HilLE R T 14 1
kMY (Two's Complement), [KHCRER IR NI B/ 5 14 M 1EH, Fip
' EFrR:

BE =
+5V +8191

Fif1E] e

-5V -8192

1-4AD9648 IEsZ IR EE (). #iE (H)
1.2 BERGEIT

FR G5 £ e R B o AL B A S5 s AL TS S R LA RN, PR A ARk
KA JEiie e KB EHE S DDR, A #RES K@ TCP Ki%. RAEHE
5 00 2% R T PEE AN R AE[A] — N 2 A 5
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adc_sample_
ctrl

A 4

L% Y ACFL9648 ) AD_ctrl_top > fifo2axis_write » DMA

FPGA v

TCP
gk AHIRIBIEEI ERE
ARM 1
Cortex-A35 /1—'\ DDR3
PS DDR Controller N—/

1-5ACFL9648 K%\ QT LUt EnnEE

1.2 RAEFHIRIER
12 REMBEER

HHEE IR RIFAT BRI AR
AD9648 it A 4 ¥#, % IBUFDS. IDELAYE2. IDDR %k

ACFL9648 — LVDS #1i A/B F e 14 gf; o a2

WIEEPE — 16 H1 50 WP — BB, ERmMALEN 0, TERL 16 SiA&4Hm A 4%

55 FIFO — AX14- 16 fI5 N 128 frih, 58S I SRS A7 S5 8 AR SIHT
Stream £

AXI DMA — PS DDR fEH] S2MM @I, B 5 A $55E DDR 223X

PS — TCP — PC WWIP 43 B RIE R UG, PC Rt MRS A2

1.2.2 #=HiEE%

ALK IE 8 FHidn 4, PSFERF Mo mi. ENTAUTES AE . RS EUED B 2 X
AXI %] IP 3£ PL; ADC Zif75%35 A | PL &4k SPT 4%, IR S Z 7 5Lk [A] 4b
FREER,
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PC =il dp 4

—

PS &4 fiRAT o AXI 1THIF RS

SPI BCE / BaI% / @iESKEEH

FIFQ P AXIS

DMA

! |

DDR =—pp| TCP | PC

1-64% 88 B%

TR R 5556 PDWN N /3. SPI AU AT B 313 tap, BEJ5 IR LA A,
RIS TCP ARSS, BRHUNIZREE R, AR EMIE 5RE T WEOFE KA. Btk E
IR de)e, NAERCE SR, HIHR T fRE.

1.3 KRBt

1.3.1 PL imiZi8 R 4igit

1.3.1. 1AD #HITRERHR
Vivado LRETIZ N top, & XAE top tep.v H'. TJZiEH: AD ctrl top tep 5 design 1
_wrapper: I EEE ADC BCE . AGHRAE ML, JEEES Zynqg PS. BFEF, AXT #4
IP. FIFO ¥4t %441 DMA.

#= 1-3PL =E 5

By

FEIRE

AD ctrl_top_tcp.v

R EH a i BaUIZR. RERBARAE 1%

ACFL3432 ctrl.v

FisEan 4 ks 5 AD9648 B4 % . DCO k. 14 fif
DDR U K I i

cm3432 powerup.v

I A S0 SCEl AD9648 PDWN {R4F. 400 ps e i 45
Rl SPI WILEfk Fuvr

lut_config.v. spi_ctrl.v

AD9648 FHIELE R . BT FA81EE; E 0x0100 K
E 538 TRANSFER

cm3432_ddr_data bit.v

AR ZE S N TR FEAE I 5 XA R

cm3432 tap_trainer.v

A6 2 PR R LA P S AR AR A B R AR

idelay_tap window_trainer.v

FH tap 0~31, iR KESE OIS oME

TELEASEE . https:/xiaomeige.taobao.com
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T B R IE ) FPGA SIS IT R RED)  JF AR Bl IUH R = fr— 1k

RS

FEEIRE

cm3432 runtime retrain.v

iS4 s &3 0x000B / 0x0016 / 0x0017 I fic B A%
b5 B E BhE I

ad_14bit to_16bit.v

T/ FOLIE TE I AT 16 A7 Kot i

fifo2axis_write ADC.v

545 FIFO. 128 (i #¥E4T 6. 8 F A TLAST

1.3. 1.2 525 S A0

A TCP T.F2£H PS #iH! 100 MHz FCLK_CLKO, Clocking Wizard 7E 3t E 74 ADC
Fir s =AM 8. ADC i [B] ) DCO B sl [R5 Bl B8, FIFO F T+ DCO 15,

5 AXIS 5.
& 1-4 B S

N g A R E
FCLK_CLKO 100 MHz AXI %, HE 4% IP. DMA. FIFO A1
clk_outl / clk_50M 50 MHz PDWN. SPI. 74 4b#E & il Zhiz i
clk_out2 / clk_100M 100 MHz B9 5] ACFL9648 [ ERIN LT B
clk_out3 /idelay ref clk 200 MHz IDELAYCTRL Fi#EZ2%
adcl_clk i ADC & [H] IDDR #it. #5277, 1 tap. FIFO 51

1.3.1.2.1 5

ACFL3432_ctrl 4&{#H ODDR /=4 5% AW Sfoef B i 360, fR @it OBUFDS 2K3)

ADC Z i85 . ODDR ) EF-Hs 5 1. R 0.

ODDR #(
.DDR_CLK_EDGE (
JINIT
.SRTYPE (

.C (clk_100),
.CE (1'b1),
.D1 (1'b1),
.D2 (1'b0),
.R (rst),
.S (1'be)

)

OBUFDS #(

(1'be),

) ODDR_adc_clk_forward (
.Q (adc_clk_forwarded),

)s
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.IOSTANDARD ( )
.SLEW ( )
) OBUFDS_adc_clk (
.0 (adc_clk_p),
.OB (adc_clk_n),
.I (adc_clk_forwarded)

)s

X B ACFL3432_ctrl A A clk_100 i [ 443508 i s e 5 i 44 . #E ACFL9648 %
Hi, AD ctrl top_tep i clk_100M 4 A\ ACFL3432_ctrl /] clk_100 3 [, S2PridEE i /2
Clocking Wizard [ clk_out2, E[l 100 MHz. FJBri sz b 254 T2 um &S 1P CE,
AN A A AR i 44 FR 40

1.3.1.2.2 i [/l DCO & #. bit LVDS Uik

AD9648 i [Al [ H A I Bh 2483 IBUFDS 4N B {55, FE i BUFG 15 A\ FPGA 427
I EPL% . 14 N B AL A G BB ST A7 [ — > adel_clk, JERGE— HIFHU ik

IBUFDS #(
.DIFF_TERM ( ),
.IBUF_LOW_PWR ( ),
.IOSTANDARD  ( )

) IBUFDS_adcl _clk (
.0 (adcl_clk_ibuf),
.I (adcl_clk_p),
.IB (adcl_clk_n)

)s

BUFG BUFG_adcl_clk (
.I (adcl_clk_ibuf),
.0 (adcl_clk)

)5
DELAYE2 R
Data_p/data_n IBUFDS IDDR
- — — | VRLOAD  —p
LVDS 25 e REFCLK=200 WMHa SmIE_EDGE_piPELINeD > Q1/Q2

_ na

IDELAYCTRL k=S4 A/BFEEEERIEAL
10DELAY_GROUP=cm3432_idelay < tap_value[4:0] + tap_load < | PR 14-bitR 2

[& 1-7 B bit LVDS FEWS A tap 1555588

IR R — IR ZE 0 7 B . RRANER A7 Ja i IBUFDS #2405, Fadsd
IDELAYE2 f#£ £|iA IDDR i [E167 5, #%J)5 H IDDR [P ANAHTHUE AL B @@

tap &N LERT FROC IS HO B . AR TFELL 5 A 3R IR tap, YEREN 0~31. 144>
BAEAL I train_tap value 1 train_tap load, [FlUItH 2 TR 2B K FRATEIE B L1
AFEFTHE O,

{14 IDELAYCTRL /) RDY /R EI B ICRAERZE : training_pass %78 ADC i &
FEEE. WA BHARBRTE A, N,
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1.3.1.2.3 IDELAYE2 #:%% 5 IDDR XUt KA

cm3432_ddr_data_bit.v X E— AN KR AL SEIA0 AR [F] IS 25 #4 . IDELAYE2 K H
VAR_LOAD #3{,, tap load %4, ¥ tap value 25 N ZER #.5t. REFCLK _FREQUENCY
% HE 4 200.0, 5 IDELAYCTRL (1152 5 Eh AR % B o

IDELAYE2 #(

.PIPE_SEL

.CINVCTRL_SEL
.DELAY_SRC

.HIGH_PERFORMANCE_MODE (
.IDELAY_TYPE
.IDELAY_VALUE

.REFCLK_FREQUENCY
.SIGNAL_PATTERN (
) IDELAYE2_adc_data (

(
(

(

)s
)s
)s
)s

(IDELAY_VALUE),

(

)s

(200.0),

)

.DATAOUT (data_delay),
.IDATAIN (data_ibuf),
.DATAIN (1'b0),

.C (capture_clk),
.CE (1'b0),
.CINVCTRL (1'b0),
.CNTVALUEIN (tap_value),
.CNTVALUEOUT (),

.INC (1'b0),

.LD (tap_load),
.LDPIPEEN (1'b0),
.REGRST (rst)

)3

IDDR {# ] SAME_EDGE_PIPELINED, i/ NI ERI 1 45 Roxd 55 2 [l — TR, Al
TG FE R — 4 A/B it . AR DR, QA BUN S H SRR DR

IDDR #(
.DDR_CLK_EDGE ( )s
JINIT_Q1 (1'be),
JINIT Q2 (1'b0),
.SRTYPE ( )

) IDDR_adc_data (
.Q1 (data_rise),
.Q2 (data_fall),
.C  (capture_clk),
.CE (1'b1),
.D (data_delay),
(rst),
(1'bo)

)3
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FLUR T2 ACFL3432_ctrl.v {87 generate AR S| 14 215 bit HEEE, FEXTHIRE 14 A8
LAAT 4. ISR AR X B A S A AR, SR I T 1% 55 A 7] o7 B X

genvar 1i;
generate
for (1 =0; i< 14; i =1 + 1) begin : GEN_ADC_DATA_CAPTURE

cm3432_ddr_data_bit #(
.IDELAY_VALUE(®)

) cm3432_ddr_data_bit_inst (
.capture_clk (adcl_clk),

.rst (rst),
.data_p (adcl_data_p[i]),
.data_n (adcl_data_n[i]),

.tap_value (train_tap_value),

.tap_load (train_tap_load),

.data_rise (adcl_data_a_iddr[i]),

.data_fall (adcl_data_b_iddr[i])
)

end
endgenerate

always @(posedge adcl_clk or posedge rst) begin
if (rst) begin
adcl_data_a_reg <= 14'do;
adcl_data_b_reg <= 14'de;
end
else begin
adcl_data_a_reg <= adcl_data_a_iddr;
adcl_data_b_reg <= adcl_data_b_iddr;
end

end

{7 : IDELAYCTRL 5% IDELAYE2 (1) IODELAY GROUP #°/y cm3432 idelay. i
I B R ARIA 200 MHz 2% 548, E 7. RDY Al tap 23k

1.3.1.3AD9648 LH5 SPI ELE

ADC FHGEAREBIHFIERE . AD ctrl top_tep B 5GilE L cm3432 powerup (J7 527y
) &3 AD9648 ) PDWN I FF, T RYF lut_config $AT 2 E28WI8A1L . 1%L FEAE 50 MHz
i phigia47; 9648 TFE% POWERUP _SETTLE US B N 400 ps.

cm3432_powerup #(
.CLK_HZ (50_000_000),
.PDWN_HIGH_US (10),
.POWERUP_SETTLE_US (400)

) cm3432_powerup_inst (

.clk (clk_5eM),

TELRAHEE . https:/xiaomeige.taobao.com — FARMGG: www.fpga.cn WAE ARG : /IMMEEFEF
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.rst_n (reset_n),

.adc_pdwn  (adc_pdwn),

)3

.init_ready (adc_spi_init_ready)

#* 1-5 EEiTHidiz

BBt e BEN T —WrBLiI 4

CRVASTIS S PDWN Ay, WL ARVFRFEN 0 AR i FL P ARFEZY 10 ps

NG i S8 A< PDWN $ifik, ADC JF#hn i FIAEREY) 400 ws

fic & fo vF adc_spi_init_ready 437 f# bR lut_config B AT FFIT AT &
BTG KUK 12 27 A7 25 s LR RIS SPL 58 UG AbFE N — I3
WIZRE# 0x000D=0x04, i ADC it # A% " PRRCI AR PERIE N W TP

init_ready )& S AR F A58

IR [A] B b B AR B T
1.3.1.3.1 it B4 T

lut_config RAFAIIAIR S AF AT (IISAT IR i 25
lut_index XM —X SPT F 555l FAF, IKEIWIIGI R 511848 Bz 4T
AR AN 8 AL H s AL ke

Djjl‘"z—d o
lut_data 4y 24 fi7, H 16 fiifi4

1.3.1.3.2 AD9648 | L A7 as WIih bR

ACFL9648 T.F&f] lut_config.v #1 INIT LAST=14, #J4ALZEGI N 0~14, AT 15 T
ARG N 55 3432 TREAE, AD9648 [ 0x00~0xFF #747-#% 5 NJa AR, Hit
REALAEIZAT I 5 KA 2678 55 7 474 0x0100 B H

VIEHR K EATES S 0x00FF=0x01;
YINZRAE AR A AT 0x000D=0x04 % & -

ZhiB I TRANSFER (0x00FF=0x01).

1%, ®]LLAZ) SPI”,

% 1-6 L SPI #is1LIfF

AR BRI R Cas
*”o W8 shm i F 1X — e V{5 5 1 IDELAY B4R, Bk a7 [E e e h,

4 SPI Bt B 1

spi_ctrl 157 SPT 5542l = 2 B4l

ARSI e

&3 FFAF Ak BNE BEE/EH
0 0x0000 0x3C AR AL
1 0x0005 0x03 WA ADC J@IE
2 0x0008 0x00 TEH H R AR
3 0x0009 0x01 FHE G et 2%
FELLAHES : https:/xiaomeige.taobao.com  FARMHE: www.fpga.cn  MIEAAT: PEEHET
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&3l A Huk BANE EEEEA

4 0x000B 0x00 NN N

5 0x000C 0x00 F<M] chopping

6 0x000D 0x04 MRS IR, T tap YIZR
7 0x0010 0x00 ANBEAT i F% R 5

8 0x0014 0xAl ANST LVDS + #giiag4d + —itmilxhaYg
9 0x0015 0x00 CMOS k37 Bt A A

10 0x0016 0x00 DCO IE# /A AL

11 0x0017 0x00 A DCO/ s 4 i

12 0x0018 0x04 2.0 Vpp &5 H A BB

13 0x002A 0x01 fiifie Overrange %t

14 0x003A 0x00 KA T g

ACFL9648 TR 0x0018 52y 0x04, AUISIEREXS V. AD9648 {5 F B 2.0 Vpp T & 12
WHE. ZZHET ADC & h BRI E, AR RGBT £5 V 1% A VG E X
LB E AR BT I I s, AL A i SRR A

1.3.1.3.3 3817 SPI Vi [7] 5 TRANSFER 242 %'

PS ¥ 27 743 Vs M 9mfS N 32 7 reg_conf. bit2d NIEE M 0 RRE, 1 Rk Ebr
SPI #ihiHY reg_conf[20:8], EP 13 fiithhl; 1K 8 A5 N . W54 p9%ds it
cm_readback i [1],

%= 1-Treg_conf & X

FB & X Bl

reg_conf[24] 5 7 1A 5 0x000D=0: 0x00000D00
reg_conf[20:8] SPI % £7 #5 ik i 0x000D: 0x01000D00
reg_conf]7:0] EYN:| B EAE 1% 7 B AR 13 ] 2
cm_readback[7:0] B — YK SPI 3 [A1H H AXI fmF% 0x1C 132HL

AD9648 L&, il 0x00~O0xFF #Ff7as 5N o BIAERL AR 3432 TAEARFERS
—B A i e g —IBIN$EAC. lut config.v HJ needs transfer() {X % Huhik 0x0100 iR [A] L
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IEATIS 0x0100 Ji5 H 30380 0x00FF=0x01; #:EE{E B TRANSFER, HE45 0x00FF [t
WA SFH UGB,

function needs_transfer;

input [12:0] register_address;

begin
needs_transfer = (register_address == 13'h100);
end
endfunction
TRANSFER (GLO, OxFF)

fi £ ppE S sfu it

71 RSV RW 0x00 | {RESL,
BTFEFRESER. BUEEESEESHFENESER

0 TRANSFER RW 0 ENFFSE, MMEFIHEEH, EREmERAEEN
mE.

1-8 TRANSFER %855 0x0100 B E1R 3

SPI i} 5K CPOL=0. CPHA=0. 5% FPGA ¥X3) SPI 10; HEEHRLSMBZ
JEREERL:, 2 ADC IR B 8 A . wE5e ilifd A spi rd done, L& 232 ahEHIRD
B HS N TE5E1F spi_conf done.

1.3.1. 483114 tap GIIGEHERE

E 303 tap TR @ A U B . IIZRIIE], AD9648 % i O A AL A 4% K]
%, FPGA BRI NIERHE, FEHIB AL B PIEREE = 5 1EM . & 2 B s
FIZERAT B, ASEAE ADC BRI E LR .

1.3.1.4.1 Jash&4t

ACFL3432 ctrl £ DCO A& ¥ idelay rdy F1[FI5 J5 1 spi_init_ready. Z&1Fi 2 )5 )H 3l
22 fFrit e Ed, HBUAF) 4 1 L train_start. 7E ACFL9648 TREERIAZ) 100 MHz i 7] i
PPN, ZERRRTA)Z)N 41.94 ms.

else begin
spi_init_ready_sync <= {spi_init_ready_sync[0], spi_init_ready};
retrain_toggle sync <= {retrain_toggle_sync[1:0], retrain_toggle};

if (lidelay rdy || !'spi_init_ready sync[1]) begin
train_delay cnt <= 22'de;
train_start <= 1'b0;

restart_low_count <= 3'do;
restart_active <= 1'bo;
end

else if (retrain_event) begin

1.3.1.4.2 He &AM R %

cm3432_tap_trainer [FIFTAS A A B P2 58 T 14'h1555 B 14h2AAA, A —
FEAHARA B R B E . BB HIARVFMEZ, SUESH B AEZE, #ar
FSCEE % o

‘wire data_a_is pattern = (data_a == 14'h2aaa) || (data_a == 14'h1555); ‘

TELRAHEE . https:/xiaomeige.taobao.com — FARMGG: www.fpga.cn WAE ARG : /IMMEEFEF
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wire data_b_is_pattern = (data_b == 14'h2aaa) || (data_b == 14'h1555);
wire sample_error_next =
ldata_a_is_pattern ||
ldata_b_is_pattern ||
(prev_a_valid && (data_a == prev_a)) ||
(prev_b_valid && (data_b == prev_b));
KM RESR AL B A HIB R RSB RR, AZKIF] I 2P #2555 Bl b 2
FHSCo 14 A7 23t H] tap,  PRIAR AT B8 A7 51 62 1) B R A o 2 ) A L 7 1 R € o
1.3.1.4.3 A HEHRPIRAHL
idelay tap window _trainer £ & LMK . FFIM tap=0 FF4h, RIRZ=A T tap=31;
A tap Jo%E A 64 NE R, FEHERE 1024 ARSI O, BRI
MAX ERRORS=0.

ST_IDLE ST SETTLE ST_SAMPLE ST_RECORD
1% train_start > maooaais WEL1024 NS — F|#ftap_good
B M Mtap=0E1EE%H ; Ziterror_cnt E#cur/bestEF O
A
e TR —tap v
ﬁ*ﬁ;;-a(lj'OAD . scan_tap+1 scan_tap == 317
e lowe T #astiow [ RASHEHBER
= S
S -
~x=
" ST_LOAD_CENTER
trai::r;_gli doc'J\InEe -1 -— (t;:;:'r‘lggpizsi - center_tap= best_start + best_len/2
. - %3 selected_tap

14

[&] 1-9IDELAY tap BapiIR7SHL
< 1-8 RS RIER

RE PATEE

ST IDLE EREEN, WEAE LR, HEREE 1 ap=0
ST LOAD B JE 5L scan_tap, JEEURISR SR

ST SETTLE SERFREIN BT AIRSCRUK AR, THI 64 AN 288 I
ST SAMPLE HEFEAG I T 1, i8B3] sample_error B B i1-45R

ST RECORD FIWr A tap, FEHTUHTESLE N K M

ST LOAD CENTER THE IR K % Ly, BOHT training_pass

ST DONE training_done & 1, %F£F train_start %4

tap_load J& —XZEEAKI, tap value /2i5%5 IDELAY [N EH, selected tap NIPRAF %
kPSSR, PP SR tap value B8 L _EAZALE WIS B H 2 selected tap, A2

R ER ST
WA MEFBT
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1.3.1.4.4 S KA NE L 50 tap 13

{E idelay tap window trainer.v H, ZELEILM) tap M — A RE Lo cur_start,
cur_len IC3RIEFEZEK % I ; best start. best len fRfF S BN HRKE D REHKE LD
KR A% KT best_len B A B #id sk, KSR E O R LHBRI—1.

wire error_cnt_saturated = (error_cnt == {COUNT_WIDTH{1'b1}});
wire tap_good = (error_cnt <= MAX_ERRORS);
wire [TAP_BITS:0] cur_len_next = cur_len + 1'b1;
wire [TAP_BITS:0] best_center_sum = {1'b0, best_start} + (best_len >> 1);
wire [TAP_BITS-1:0] center_tap =
(best_len == ©) ? START_TAP_VALUE : best_center_sum[TAP_BITS-1:0];
ST_LOAD_CENTER: begin
selected_tap <= center_tap;

tap_value <= center_tap;

tap_load <= 1'b1;

training_pass <= (best_len != 0);

state <= ST_DONE;

end
& 1-9 @O F LI ERA

AN R YiBA
tap 8~15 i L 1EFE tap 12 AT 8 + T KB 8/2
tap 3~6. 20~23 il i%EFE tap 5 PESEK, REEZEIBRRE D
¥ tap 9 1@IL pass=1, tap=9 I KA NAEAE R D —AE 2 tap
FIi 5 tap 5 pass=0, tap=0 [l {E1# ] START TAP=0
tap 28~31 5 0~2 it PP BB T b P PARAEATE RIS I

PLEBUE AT U RS, AR E IR BINGE R AR B B Al &1
T, selected_tap A LAAE]; AR XA HER N A 2 done 5 pass, AN R5H— tap AL
L

HE: RNERESE —R a5 T WBINGSEEBE S BN, 7520 AF
BaEOERE, Fellss — MM . 1024 25 THRE, AEKER
fidh 22 BN A8 B PR AR IE

1.3.1.4.5 YIZRe . 1B HNHAB S RET 5

IR ADC BEEBEAS IR . 4 S, AD ctrl top tep .v 3t training_done
A0 2 50 MHz 2638, FFR e ETHY, B aERS 0x000D=0x00, fff ADC Pk & IEH
A e B E Ha

‘wire training_done_rise = training_done_sync[1] & ~training_done_sync[2];

TELRAHEE . https:/xiaomeige.taobao.com — FARMUG: www.fpga.cn WUEANS: /IMEEFET
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always @(posedge clk_56M or negedge reset_n) begin

if (!reset_n) begin
adc_normal_conf_active <= 1'bo;
adc_data_ready <= 1'be;

end else if (!adc_spi_init_ready) begin
adc_normal_conf_active <= 1'b0o;
adc_data_ready <= 1'be;

end else begin
if (training_done_rise && !adc_data_ready)

adc_normal_conf_active <= 1'bil;

if (adc_normal_conf_active && spi_conf_done) begin
adc_normal_conf_active <= 1'bo;
adc_data_ready <= 1'b1;
end
end

end

KR HAELZ SPI B E AR AT, S54F 0x000D=0x00 [¥] SPI #55 E )5 B
adc_data_ready. AD9648 [1i% a7 f7 s Ju 5 @15 TRANSFER #2752 . 5 8l A %08 7 2911 25
ik, FEEEEN R

wire capture_data_ready = adc_data_ready && training_pass_sync[1l] &&

'runtime_retrain_busy;

wire sample_enable = ad_sample_en_sync && capture_data_ready;

assign ad_out_valid = converted_valid && adc_data_en;

& 1-10 HFERES

RE & X EHZER
TRAIN_DONE ERET IRAZEEP A AR AR 2T ] tap
TRAIN_PASS BRI —AH R tap REERT LN 1

I IR g 5

DATA READY N
TERK

5 TRAIN_PASS — i3 iy

runtime_retrain_busy IEEPATIB AT Ell 25 N1 I R PR Rt

P, G2 A T RE 5 SOR A AL RS, Rk DATA READY=1 J AT
BE K. PS JHEIREERT AT DATA READY 5 TRAIN PASS. iR AEE LS|
SRl I 2 A RIS R B R .
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1. 3. 1. 5B PP AR B 2238 S5 I B B BRI 2%
1.3.1.5.1 fil ke 2%
BT R AD9648 I 4404, DCO /AR AL EL DCO/AR N L B 5, #iES
DCO [1RFE R R AT RE KA.
cm3432_runtime_retrain.v (J7 5440 24 AD9648 (1) 0x000B. 0x0016 F1 0x0017
SRR SR, BRE AL e BB IGES: S AR, 5
WFPRCE, S64F DCO fasE, HFif tap, m/aWkE IEH B,

wire host_is_write = 'host_cmd_conf[24];
wire host_is_timing_setting = host_is_write &&
((host_cmd_conf[23:8] == 16'heeeB) ||
(host_cmd_conf[23:8] == 16'hee16) ||
(host_cmd_conf[23:8] == 16'h0017));
wire host_timing_setting_changed =
((host_cmd_conf[23:8] == 16'hoooB) &&
('trained_setting valid[o] ||
(host_cmd_conf[2:0] !'= trained_ob_setting[2:0]))) ||
((host_cmd_conf[23:8] == 16'h0016) &&
('trained_setting valid[1] ||
((host_cmd_conf[7:0] & 8'h87) !=
(trained_16_setting & 8'h87)))) ||
((host_cmd_conf[23:8] == 16'h00l17) &&
(!trained_setting_valid[2] ||
((host_cmd_conf[7:0] & 8'hA7) I=
(trained_17_setting & 8'hA7))));

A 5N PO 2747 8% BLA S B AT R AR, BOZ 74788 WM IC R I Zhid T,
AENEFENZ. 0x000B HLHHK 3 £7; 0x0016 HLEHERY 0x87 78 55 A ZUhr; 0x0017 Lk
BHERY OxAT B AR, AKX T TR A SR % EREENCERIIIET
FH A R0 B )76 8 SPT 5 B8 4% .

#1-11 BEIENGESIFF

J5F #®AE SRS

1 5 0x000D=0x04, FEABLALH SEfF SPT S5 58

5 Oxooi )Hﬁﬂﬁ}?%ﬁ%%%ﬂa (0x000B / 0x0016 / sep ST i

3 4% DCO FasE 50 MHz 371 B 29 10 ps

4 BI#% retrain_toggle PRSI T o A

5 SERERTII R as R #5451 done £ 0, FF4EHT done 42 1
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ilag BiE SERREKAF

e 2o b =3 Vo A 4k
= s L £y SPT F45 58 e ik [R] A i ¢
6 5 0x000D=0x00, K& IFHHR ~ JohJE 2 4h

1.3.1.5.2 LIRS E ZERIETF
I gRiEh a3 H - FAVIRES, SPLEERA R —ER, HERFERIEA. X
FERT DAARIE A AR AR 20, H BRI e 27 A7 2 0 B A IE A U 2 I 26 2%
= 1-12 EISGIRTE

R& FEES

ST IDLE W TR EE AR EER

ST TEST ISSUE/ST TEST WAIT REHSECE, ERFER

ST TIMING_ISSUE /ST _TIMING WAIT R BV FEFREE, SR8
ST DCO_SETTLE G55 10 ps, R EUIZREH F A

ST WAIT TRAIN LOW WA IH Y training done L4844

ST WAIT TRAIN END LR, BIAFANIK pass

ST NORMAL ISSUE /ST NORMAL WAIT RS, IR Bl a4 T8 U PR

FROIEAS I 2 retrain_toggle 2405, SGHE train_start FLES DCO I, il457E
ST_DONE (43¢5 = 2] ST_IDLE, FE¥rhimITihiait. @7 =mlZ4AREE L 22
RIAIERT
ST_NORMAL_WAIT: begin

if (spi_cmd_done) begin

if (retrain_pass_latched) begin
case (pending_timing_addr)
13'hoeB: begin
trained_Ob_setting <= pending_timing_setting;
trained_setting_valid[@] <= 1'b1l;

end

13'h016: begin
trained_16_setting <= pending_timing_setting;
trained_setting_valid[1] <= 1'b1;

end

13'h017: begin
trained_17_setting <= pending_timing_setting;

trained_setting_valid[2] <= 1'b1;

end
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endcase
end
busy <= 1'bo;
host_cmd_done <= 1'b1l;
host_cmd_success <= retrain_pass_latched;
state <= ST_IDLE;

end

end

default: trained_setting_valid <= trained_setting_valid;

LR GEE, EHESTaZRAIKELEFER HA pass v 1 HIREHSER,

AR ). BTN A S R, B tap AN 4745

VEE: ACFL9648 T4 0x0016+ 0x0017 55 0x000B —AZ44 N [ 2 I 2400
F&. PS (2] 2 Fhan A8 REE RS54, AN A3 EAL PL BIIZRIRSHL: A S,
MNAGE DCO+ SPI 52l FiF. training_done/training_pass PA SRS HUE BE AL E .

1. 3. 1. 6 EEEBES 16 A FAER

ad_14bit_to_16bit .v NIREHE . A BEFN B B8 — /N RIE, TER— % 16 fifiih .
ADC A IR R E AN 14 67, EPALAN 0o X BRI TEY B, 5 Fia ik 14 r

R o

case (ch_sel)
2'bo0: ad_out <= {2'de, adc_test_data};
2'b01l: ad_out <= {2'do, ad_inl};
2'b10: ad_out <= {2'd0, ad_in2};
default: ad_out <= 16'do;

endcase

always @(posedge clk or negedge rst_n) begin
if (!rst_n)
ad_out_valid <= 1'bo;
else
ad_out_valid <= ad_sample_en && (ch_sel != 2'b11);

end
% 1-13 BiE %R

CH_SEL BIERIR AR RRERKE

0 FPGA W 14 £ i it4; 25

1 ADC JEIE 1 (A ) 25

2 ADC J#i& 2 (B %) 2 7

3 R, AT E ToH B s
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L 3. 1. TRAFER S R E

ADC ¥ 52 BRECH 58 FE B R AE I B0 RS B B R . A T2 speed_ctrl .v R EE
div_set #% 1, {H adc_data_en [E5E N 1, REXIEA AT THEHEL

module speed_ctrl(

input wire clk,

input wire reset_n,
input wire ad_sample_en,
output wire adc_data_en,

input wire [31:0] div_set

)3

assign adc_data_en = 1'b1;

PR KA AR, @IS 1B 0x0B ZAE A K 3 A7 S 1~8 343

Default
Addr Register Bit7 Value
(Hex) Name (MSB) Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit 0 (LSB) | (Hex) Comments
0x0B Clock Open Open Open Open Open Clock divide ratio 0x00 The divide
divide 000 = divide by 1 ratio is
(global) 001 = divide by 2 value plus 1
010 = divide by 3
011 = divide by 4
100 = divide by 5
101 = divide by 6
110 = divide by 7
111 = divide by 8

1-10 3955 f7e5
TCP 74 0x03 7] LA & Speed_Set, PS tH22¥&/'5 N\ SPEED_CTRL 7 {74+, HEA
U S HERFEIE AR . AN RRIE SR —FB, AR R AT Z R Ui 3 ) 2L
S

20

% 1-14TCP %% 0x03 AJ LUK E

BRENR (3 R

Clocking Wizard % i\ MHZT;%fEE Ll g){ 1\%/1%1:; ADC 1 200 ; IS AEptrs NG R
AD9648 ] 0x000B A ADC I ) S y % 3 A e mrfid & B ShE
Speed_Set / fir 4 0x03 PREHE 7B, AT ERATI B E A 0

PC SRAE 3 55 18] 18] e 25 P R AN A ) AR A ISR IS

RN 100 MSPS Xf NAEMFE A 10 nse KA N AMFERES, B[ ALHR N tin]=n/Fs. 1&X
0x000B 7345, &A% B4R T 100000000 AT 10 ns AN B H, E PC 5455
FRAKE HL SRR S A AL OBl R A 2

FER: 4 0x05 ] Clocking Wizard L E A K5 H3hJIIZ:. IDELAY Z5 ] £h I
ISR ST R . A EERAERAEREF ACFL9648 TF2ER A 100 MHz ADC Hf
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Bly, AMERZN O SERRIEL . 0x000B 143 5gmhs N 2 AD9648 23 47 %% 7& X AIA T FE5L
PRIGAIE 26 F ik

1.3.1. 8% FIF0 5HIEHKRER

fifo2axis_write ADC U —#% 16 fFF s, 18I 5525 FIFO ¥ ADC 3R [ B B35 ¥ 2 4%
iZ N AXIS e, FIFO 5 A% N 16 1, BEHAITE N 128 7, MRS 8 M

\\\\\

#= 1-15 54 FIFO £

=R SR

TERHSEI Independent Clocks Block RAM

BNALTE [ IR FE 16 {37/ 131072

B AL T /R BE 128 i / 16384

A & 256 KiB

ST Standard FIFO, BiEK G — IR [FIZE
B M_AXIS _FIFO CLK, BRI ADC ik [m]H 4
R M_AXIS ACLK, EJ 100 MHz AXIS i

1.3.1.8.1 SN S LR

UK Go. ad_sample en [FD 2|5 8hds; JE8—BCREER, #4 ByteToTrans/2 1EN
REHS AR AR, N din A dvalid 68— 347, FT FIFO 5.

assign wr_fifo = dvalid_pipe && write_active && mode_valid &&
Ififo_full && !fifo_wr_busy

samples_remaining <= ByteToTrans[25:1];

if (wr_fifo) begin
samples_remaining <= samples_remaining - 1'b1l;
if (samples_remaining == 25'd1l)
write_active <= 0;

end

THE R AE KBRS N RTINS ik, S A BN € 22 f5 15 1. FIFO A7 i R iz il ik
BHLTER, ATRERFRAEH E R Z A ADC HeE 5 I A5 .

TEE . FIFO Wil 281t 5 N, FHE fifo overflow. ADC A£:[H FIFO ¥ {5 14,
WAZI ZIFE R B2k B R Rt 80EMh, AR a2 & MR .

TELRAHEE . https:/xiaomeige.taobao.com — FARMUG: www.fpga.cn WUEANS: /IMEEFET

21


https://xiaomeige.taobao.com/
http://www.fpga.cn/

/NHFEF FPGA HIBA  BROGEESERNE:
LyETREFRIE R FPGA MSTFF K RE ST TFRMR 55l T B W & = A —1&k

1.3.1.8.2 128 it AXIS #2 F. 715 TLAST

FIFO K@ A, i R IR I 2 [T — 1 IER . AL E beat0. beatl P
AN 128 R A7, FH] fifo_read pending FREFFEIRILHL, fRAE AXIS S A4S & 1%
HE R FF R -
wire [21:0] beat_goal = ByteToTrans[25:4];
assign M_AXIS_TDATA = beato;
assign M_AXIS_TVALID = (mst_exec_state == SEND_STREAM) && en_send &&
mode_valid &% (buffered_beats != 0);

assign M_AXIS_TLAST = M_AXIS_TVALID && (beats_sent == beat_goal - 1'bl);
assign axis_fire = M_AXIS_TVALID && M_AXIS_TREADY;

— UG A A A0 F) I /2 TVALID A1 TREADY, R axis fire A 1 4360
beats sent. TLAST ARiRAB G —A 128 (gt /e —iBaxE, s
TLAST 15 75 PR ER 22 F 52 il

1.3.1.8.3 Ff sl 5 7 1
wire [127:0] reorder_dout =
{dout_fifo[15:0], dout_fifo[31:16], dout_fifo[47:32],
dout_fifo[63:48], dout fifo[79:64], dout_fifo[95:80],
dout_fifo[111:96], dout_fifo[127:112]};
reorder_dout % 8 4~ 16 Ay BA BT HES], R UURHFE SAE 128 PN IIAL B, A Hip
AFERNER =K1 . PS ELECR %X DDR WA, BRI N 16 AL At R 5,
BEAT 14 AL AMI RS . 22
1.3.1.8.4 KEEXFF 5T &=
—¥18 16 F£71, beat goal EL#2HL ByteToTrans[25:4], FrUUREEFTELZIE 16 1%
Bfs, BUFESECN 8 MBS . 20U 32 B H rd_data count fifo>64 [ FAF 544, IF
WA RER S IR 4096 s 8192 4T, AM/NT 1024 F AW 4G. Jibi
i 22 B IGIE S5 BN T TR

1.3.1.9AXI DMA {E#HE

DMA ¥ FIFO % Hi ) AX14-Stream (#5 5 N\ PS DDR. ASZIGAfEH S2MM 5 A i#
B, ANFEH MM2S, AHH Scatter-Gather. 457 55 5 A1 DMA N AR 55 5 448 128
1, 2 AXI H#EERD 5% PS 1Y 64 7 HPO #£11 .
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VAR Fr ) I0H R = hr— 4k

| Re-customize IP
| AXI Direct Memory Access (7.1)
@ Documentation IP Location

| (") Show disabled ports

Sl s s LITE
T4 5 ANIS_S2MM
_axi_lte_ack

M_AXI_S2MM |
=2mm_prmry_reset_out_n
s2mm_introut

m_sx_s2mm_ach
axi_dima_tatvec[31:0]

adi_resein

() Enable Read Channel

Component Name axi_dma_0

| Enable Scatter Gather Engine

{_] Enable Micro DMA

Width of Buffer Length Register (8-26) 26 bits

Address Width (32-64) 32 bits

Number of Channels 1

Memory Map Data Width | 32

Stream Data Width 32

Max Burst Size 16 Max Burst Size

() Enable Write Channel

Number of Channels

Wemory Map Data Width | 128

Stream Data Width (Auta)

128

\:\ Allow Unaligned Transfers

1-11DMA IP B2 &
#F 1-16DMABLESEEFSH

EERYE BYE X

S2MM Stream Data Width 128 fif BB 8 A~ 16 fFLFE AL

S2MM Memory Map Data Width 128 fif DMA P {700 58 i

PSS_AXI HPO 64 i1 DDR = 14 g Vi ] #2 11

Buffer Length Register Width 26 fir DMA K 7B T

DMA CHUNK MAX 0x03FF0000 EIRZE 67,043,328 T
CAPTURE_MAX BYTES 0x3E800000 BB _E IR 1,048,576,000 715
ADC Data_Addr 0x01800000 DDR KA L IR bk

EATHLE R RO R B ERRI, PS 4 2R DMA. Bt H 2
ByteToTrans 1 TLAST, 5S¢4 DDR 5 Atk F /58580, FIFM N —B. I BOR&ES,

WG A R i% TCP Hdl .

TELEASEE . https:/xiaomeige.taobao.com
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1.3.1.9.1 43 Beit Hon
>Rk 80 MiB, B[l 83,886,080 7 iHf, 7 AW H—E 67,043,328 71, H K

16,842,752 ¥ 5. MELK LR 16 F4%5%, DDR H % & R AHE .

DMA, R ARAERRG . AT TAHRKEILS, MRFLENE DMA §MLIFINIZ

JER: DDR HBhEELEASE T RAEN [AESE . AL B A A3 58 ORI BB 3h

TR RS R S

PATHGE AR EIRAGIART, NS B map. 275 iR LU HoAh DDR Z201'(X,

i PRREE X IR BA B . WK R E V], A AR A A7 DX -

1.3.1.9.2 15 & B 2 i

EAIHUN AR A T E AT AT, X AL B E CIP ade_sample_ctrl BEERAAF AT 1
BT S B 4 B AR AR

AV

1. R slv_reg0 [ bit0 fi745 %] ad_sample_en 5%, {7y ADC RFEEAHRE(S T
2. 4 slv_reg0 1) bit8 745 2| Go {55, 1E N DMA fZHifiRE(E 5
3. 4 slv_regl [ bitl A1 bit0 PIf45 3] ChannelSel {55, 1EAEIELEEEES:
4. ¥4 slv_reg2 45%) ADC_Speed Set {55, 1ENEEXE;
5. K slv_reg3 MK 26 fi245 %1 ByteToTrans 155, 1EN—% DMA &4 7 i #&
6. ¥ slv regd 455 Data Sum 155, 1FNRFERE T,
7. ¥ slv_reg5 458 reg_conf {55, 1ENFE BN BARE 748 AL B ARME;
assign ad_sample_en = slv_rego[0];
assign Go = slv_rego[8];
assign ChannelSel = slv_regl[1l:0];
assign ADC_Speed_Set = slv_reg2;
assign ByteToTrans = slv_reg3[25:0];
assign Data_Sum = slv_reg4;
assign reg_conf = slv_reg5;

1. 3. 1. 10AXI | 25752
H & X adc_sample ctrl 0 IP 4y PS &t 25 74842 1. TCP 4 H1 PS fi##fr, PL MR¥E %

fEith S BCR R A ADC BeE . TRES H Al 3 it 7y 0x43C10000, 32 IE T
xparameters.h S AH N7 15 ]

R 117 I2FI S FHRRGT

ke LR Fi&

0x00 SAMPLE_EN_GO bit0: KAEAHAE: bit8: Go

0x04 CH_SEL BHRUAE 2 17, 0/1/2 M E i@ E
0x08 SPEED CTRL WO, UiAPRATHE
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ke ZFR Fi&

0x0C BYTES_Trans A B DMA 7174, 1K 26 fif 3L

0x10 DATA_SUM KE S RE TR

0x14 REG_CONF ADC FAFani G an 4, RGN K

0x18 CM3432_STATUS R dr 4, B AD9648 Yk 5N

0x1C CM3432_ READBACK . ﬁﬁ?ﬁifﬁ%; BRI AD96AS SPL PRI
%

1.3.1.10.1 REHIMH

* 1-18 REzHIE

CYN:] ad_sample_en Go ERE X

0x00000000 0 0 15 1R AR S5 A a2

0x00000100 0 1 HER I BORHIRFE, Go fRHFFAHRL
0x00000101 1 1 THBCRFEANA B A%

25

1.3.1.102 EEHFHERmL

£ AXI 5\ REG_CONF, reg cmd toggle #ARENHE — K 2 il e i Ao i 2 = Ak 2

o e <, BRIMGESE P IS N S8 2 F 1 i

FWEPHATHIR. 5EMIT cmd done toggle

RIS, PS HURTE R AT A [EFIW 7E B, 1A SRR — N E 1w P S b &
R 0x18 M1 0x1C YR AUk B AMBIRE S 3G S, AREIEN TP bk R

WHE tap EIIZRIRASSAZ S SPI 32 [ .
1.3.1.10.3 AD9648 (R4 7 5 S i B2

BARLFRE OB AD9648, (H2A T R Al 5 3 A a8 1, TREF RS
T AFae A FRAI N CM3432 STATUS, H.&5 16 A& 5 2 0x3432. %54 8T LI

WARE T B, ANEEN ADC 8 S EUE  ID; IR 4k 4k

Flgk. HCEM IR

% 1-19CM3432_STATUS fiiEX
ArEL RE4 X
31:16 %4 [iE] 72 A 0x3432
15:13 TR 0
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Pk R&E4 X

12:8 selected_tap AL S A7 tap

7 TRAIN_PASS I 2K tap

6 TRAIN_DONE AR

5 DATA_READY b HIR H B A 55 5E K

4 INIT READY PDWN MEESEAF45 0, FuvF SPLHI4R1L
3 CMD_FAILED eI — R i A SR T

2 DONE_TOGGLE R4 56 U %

1 BUSY EL 4 SPI U I 8IS A7 I I 2R IEAE AT
0 READY I SV EF AR VT 1)

READY & 21728 U7 19 IRIHE# 56 1F, TRAIN PASS 2 RFEA EAE, PIE AR LA
B. LHE BUSY thAEEE SRS, NS DATA READY. TRAIN DONE
5 TRAIN_PASS #|H7.

1.3.1.10.4 E i Sl ab 74

AXI R B AR S0 MHz #1138 IIZRgE R DCO B0 B il Kit
@it 720 FIFO BE N AXIS 35, IRA&F S SPT 3L I 3E N AXT 38557 200 I 0 77 74
EE

AR VIIR A “H8—2% a4 SRFe. IEE R WIE, ffard 7 ms 1T
P AR R AR A o B AL K tap I NSRRI R 5E B, MBS AR P — ki3
(1) 22 ALARAS 244 A () Jo] S PR P

1.3.1.11Zynq IP 5 Block Design FCE

PS A & TIE LK. & H. DDR. #5420 f DMA $di#:10 . TSN
xc7z020clg484-2. PS Bank Hi [k HHfif 41k &, BankO it & A LVCMOS 3.3V, Bankl it &N
LVCMOS 1.8 V.

Search: Q-

Bank0 | LVCMOS 3.3V  ~ |Elank1 LVCMOS 1.8V«

& 1-12PS Bank B[E X E
1.3.1.11.1 f#i §& PS i T-JK LA

7]3% ENETO, {iH MIO16~27; [Ai#ifE MDIO, {#iH MIO52~53. TCP i 4 HAIK
FEEHR 2 PS MW A4, R0 FE I Nk N 1) PS ETH #1116
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Page Navigator - MIO Configuration Summary Report

PS-PL Configuration

« Q = 3 @ 0

Peripheral /IO Pins

Search: Q-
WIO Configuration Peripheral (o] Signal 10 Type Speed Pullup Directior
= -~
Clock Configuration ~[¥] ENET 0 MIO 16 .. 27 i
DDR Confiquration ~ [« MDIO MIO 52 53 ~
Enet0 WMo 52 mdc LVCMOS 1.8V ~ | slow  » | ena | out
SMC Timing Calculation
Enet0 WO 53 mdio LVCMOS 1.8V w | slow | ena. w | inout

Interrupts Enet0 MIC 16 te_clk LVCMOS 1.8V wv | slow ~ | ena ~ | out

Enet0 Mo 17 ted[0] LVCMOS 1.8V v | slow | ena ~ | out

Enet0 L[] ed[1] LVCMOS 1.8V w | slow v | Ema.. v | out

Enet0 Mo 19 ted[2] LVCMOS 1.8V w | slow  ~ | ena ~ || out

Enet0 Mo 20 ted[3] LVCMOS 1.8V v | slow | ena ~ | out

Enet0 Mo 21 te_ctl LVCMOS 1.8V w | slow v | Ema.. v | out

Enet0 MIO 22 x_clk LVCMOS 1.8V w | slow ~ | ena w | in o

< >
s
[ 1-13ENETO0 5 MDIO 5|i#hg &
&b
1.3.1.11.2 fifig PS & [
I %) UART 1 MIO 48 .. 49 v I
) Modem signals
UART 1 MIC 48 e LVCMOS 1.8V ~ | slow «~ | ena.. «~ out
UART 1 MIC 49 7 LVCMOS 1.8V ~ | slow  w | ena. s« | in

1-14UART1 5|BMEE
1.3.1.11.3 AXI 8 00, fEf 5 e &
M_AXI_GP0 H T PS Vjir] H 5& X452 745« DMA 5| 27 77 23 Al Clocking Wizard;
S_AXI_HPO -7 DMA [ DDR =i 5 A5 . S2MM SR @ s2mm_introut 14423
IRQ F2P.

PS-PL Configuration Search: |-
MName Select Description
Peripheral liO Pins
»  General
MIO Configuration » AXIMNon Secure Enablement 0 | Enable A% Non Secure Transaction

> GP Slave AXl Interface

Clock Configuration
~  HP Slave AXl Interface

DDR Configuration I » S AXIHPO interface Enables AXI high performance slave interface 0 I

> 5 AXI HP1 interface O Enables AXI high performance slave interface 1

1-15 {HfE PS 1 S_AXI_HPO £z

PS-PL Configuration Search: | Q-
Name Select Description
Peripheral /0 Pins
»  General
MIO Configuration ~ AXINon Secure Enablement 0 + | Enable AX Non Secure Transaction

~  GP Master AX] Interface

Clock Configuration - -
I > MAXI GPO interface Enables General purpose AXlI masterinterface 0 I

DDR Configuration > WM AXI GP1interface O Enables General purpose AXl master interface 1

1-16 fifE PS 1 M_AXI GPO #11
% 1-20zynq IP R B X
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BB ITREE

DDR 27! 5 A7 % DDR3, 32 fif

DDR #1241 MT41K256M16 RE-125

DDR %] 533.333 MHz

FCLK CLKO 100 MHz, K35 AXI 5 DMA H%i2 4

Clocking Wizard % H} clk_outl=50 MHz; clk_out2=100 MHz; clk out3=200 MHz
QSPI MIO1~6, Single SS, 4-bit

SDO MIO40~45

H T fiifE PL-PS H T, #%EH: DMA S2MM H I

7E Block Design % 75 25 i) B 1) SE Bty & EE: 50 MHz 2% N\ ADC #%fil], 100 MHz [f]
clk_out2 i% N\ AD9648 KFEH 4%, 200 MHz i% N\ IDELAYCTRL, 100 MHz
FCLK_CLKO H#$ FIFO SR AXIS. 58 % F T it R e, 4 HDL Wrapper 5

R 4 S A

1.3.1. 12AC820 RAEE 5| LK
T A A R ) R IE v A S e, S B 0 N R 2 2 A R

%= 1-21AC820 (iR EH

%K PACKAGE_PIN R
reset n_0 H18 LVCMOS25
adel clk p 0 (DCO) L18 LVDS 25
adc clk p 0 ChyHHifo) 120 LVDS 25
adcl spi _ce 0 L21 LVCMOS25
adcl _spi_sclk 0 B19 LVCMOS25
adcl spi_io 0 D22 LVCMOS25
adcl pdwn 0 P16 LVCMOS25
adcl data p 0[13:10] G15/A18/A16/D16 LVDS 25
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wWo PACKAGE_PIN B PR
adcl_data p 0[9:6] A21/B21/F21/]16 LVDS 25
adcl data p 0[5:2] J18/K19/K16/P17 LVDS 25
adcl data p 0[1:0] J15/N17 LVDS 25

set_property PACKAGE_PIN H18 [get_ports reset_n_0]
set_property IOSTANDARD LVCMOS25 [get_ports reset_n_0]
set_property PACKAGE_PIN L18 [get_ports adcl_clk_p 0]
set_property PACKAGE_PIN J20 [get_ports adc_clk_p 0]
set_property PACKAGE_PIN P16 [get ports adcl pdwn 0]

IR [A] DCO 7F XDC FFHZERIA 10 ns AL Z 5 (100 MHZz), F£5 PS/MMCM It
PR EAT AP R RACEE . AR UISATIN tap BESE, (HANEAHIAI 7 20 R 5 I
PSR . SIS TR AN AR . I Bl R 42 DRC.

TR AT AC820 Tf2. FEH MRS, RIEFZNT RS FMC i,
ZE5y . PDWN. HSPARIER Bank fiEHL, ANAT EEUT AR T 40380 oAb R4

1.3.2 PS igN AT
1. 3. 2. 1 TR =

PS i F¥%H Standalone 5 IwIP RAW API, AMK#i Linux. 52f% Vivado M1 )E,
A K bitstream -5 HAEAF, T HEELE bitstream, FEE SDK HR 8 FH ULHC [ REAFF- & 1) 22
APP F1 APP_bsp.

7E8) % platform project i, 7E Board Support Package, 75 541k lwip202 i£T0T, 401
Fi7R, xilffs TR B B E R 2200, R A O R R B Ak,

Fle Edit Navigate Search Project Run Xilinx Window Help | “|Overview APP bsp
 standalone -

| - o - B B e - - . . .
i | wiwERB@ S H-0 luip202 ST s Semiters o st e e sl lyer e
’ 5 i, S e e s ce e tis
= ; xilffs on: m sue o MLET e
{5 Project Explorer &2 O [Bmeine [Ghsysommss) 05 Version; (68 | it 5 T i st A T (it el o
rrrrrr

&
- SRR S APP_bsp Board Suppor ps7_cortexad 0

~ [ APP bsp Hardware Specification: DA\Desktop\AC820_ACFL3432_TCP ytw8531\ACB20_ACFL3432_TCP ytw
X . Modify this BSP's Settings
> i BSPDocumentation Processar: ps7_cortexad 0

5 4= ps7_cortexad 0

> Makefile Target Information

This Board Support Pack Terad i i

| Ly system.mss| 15 Board Support Packadg Check the box next to the libraries you want included in your Board Support Package.Vou ci
> 5 fsbl Hardware Specification: D3| navigater on the left

» (B top_hw_platform 0 Target Processor: psT

_ Name Version Description

Operating System  libmstal 14 Libmatal Libran:

Board Support Package OS. I @ Iwip202 1.2 Iwip202 library: wiP (light weight IP) is an open... |

Name: standalone [__openamp 1.3 OpenAmp Library
Version: 6.8 I_ @ xilffs 40 Generic Fat File System Library |
Description: Standalone TC xiflash 45 Xilinx Flash library for Intel/AMD CFI compliant ...
v st 512 il In-system and Serial Flash Library
Documentation: standalond  xilmfs 23 Xilinx Memory File System
 xilpm 24 Power Management APl Library far ZyngMP

Peripheral Drivers [ xlrsa 15 Xilinx RSA Library to access RSA and SHA softw...

- —  xilskey 66 Xilinx Secure Key Library supports programmin...
Qverview  Source

1-17platform ZJi% Iwip202 %17

BUZE N H A M IwlP Echo Server #1465, B J& 18 FH A LFE APP/src A B FH S .
BSP NS Iwip202, FEORERS S A — B AN hE . A AT B E .
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B new Project O K
Templates -
Create one of the available templates to generate a fully-functioning application project.

Available Templates:

Dhrystone The lwlIP Echo Server application provides a simple

Empty Application demanstration of how to use the light-weight IP stack
{lwlP). This application sets up the board to use IP

W address 192.168.1.10 or IPv6

wlIP TCP Perf Client FE80:0:0:0:204:35FF:FE00:102, with MAC address

lwlP TCP Perf Server 00:0a:35:00:01:02. The server listens for input at port 7

lwlP UDP Perf Client and simply echoes back whatever data is sent to that

IwlP UDP Perf Server port.

1-18 i%$% IwIP Echo Server N FA1%4R
% 1-22IwIP Echo Server [ FtE#R 34

S YEF

main.c FH 5 MBI RIS

echo.c FESLIERE . FRI TCP 75 fr A2

CMD_Handle.c/ CMD_Handle.h BHIPML . TR . A sh RS k%

ADC Infoh AD9648 % #415 B 4tk (P& 4 CM3432 info N7 Ay
_ ) i

platform_zyngq.c SERTES . GIC. DMA HI4E b A b i b 3

Iscript.ld I FH A7 A ey A HEAR 43 T

SEhRgn i H 38 TAE SDK TAEX () APP/src, H4%EINHE ) APP X8 () BSP. £t
171F SDK R H3% sre @A, 4mif 51850842 L APP (1) Sources FUF G ML AT & 17l ) SC#F
T

[#5] A4 B A5 ) [)— B 4F>F- 5 25 B f) FSBL. bitstream Al APP ELF 812 3 sh5 % . ¥ %
SD/FAT SCAH-7 1 i) TAR 4k M L B S R xilffs, FERAfRE BOOT B34 1f) & 101 5 1E 78 4% FH 1)
TRELRITHC .

N SEBBEE ERR, 7 EXH A echo.cy echo.hy main.c 22 AN BT 1B,
M ABIMAREZ, FP L EEEGIFEHIX 16 DS I 3 ST H a2 i T2
.
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.&/&/.M/&/:M/M/-M-M/

CMD_Handle.c echo.c i2c_access.c iic_phyreset.c main.c platform G platform mb.c platform _zynq.c
platform zynq sfp c s|5324 c platform_config ADC_Info.h CMD_Handle.h platform.h platform_config
mp.c .h.in .h

1-19 16 MER B H

1.3.2. 21wIP 5F&4IiHtik

init_platform() KX X BRA E I 45 FWHEHI2E A AXIDMA. FAA ER 458 TCP &
AL FRFRAE T I, GIC Gi—EM E T 2% 5 DMA by, 38 G 25 A5 H 43 IRT A6 1 Hh 7 s i) 2
i AR 5 -

void init_platform()
{
platform_setup_timer();
platform_setup_interrupts();
platform_setup_axidma();
return;
}
& 1-23 WP 5 &R BOLA
B R E TEH
platform_setup_timer() Be B FAA E I 48 R aiE
platform_setup_interrupts() BLE GIC, WM. h 38R DMA U8+ W
platform_setup_axidma() WIEa1k DMA 5245 5 Hh W A Sk 24
Iwip_init() ¥ILHk IwIP B isUR:
xemac_add() W0 PS DKM

1. 3. 2. 3Bk

BSP &l DHCP, FER2esf3RE N 2& itk . DHCP A8 HoREUEH I, B3R
192.168.0.2, #H5 255.255.255.0, MK 192.168.0.1. i%EHE7 DHCP K&, N DLE 13T
E[1 1] Board IP i .

IP4 _ADDR(&(echo_netif->ip_addr), 192, 168, 0, 2);
IP4_ADDR(&(echo_netif->netmask), 255, 255, 255, 0);
IP4 ADDR(&(echo_netif->gw), 192, 168, 0, 1);

MAC H#i4iE >4 00:0A:35:01:FE:C0O, TCP YWt 4 5000, #55¢H] LWIP_DHCP, A
AL 2E main.c J3E DHCP 73325 1% S 192.168.1.10 I 192.168.1.1.
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. HEPEMNBSP fE, TSR ESEPR PHY MiELS MDIO Viin . TR 5%
LHARAGEACE: PHY ID FIEREN /> AR, 1 Ap (R B 45 SR 5 S B R 1 5 R — AR B

1.3.2. 4851 TCP &5 58

start_application() €% TCP PCB, 485 5000, #EA MWL, FEM
accept_callback. EHEHNLJE, accept_callback NHTHEERVEMHZ I AR EIH,  FK L ARE
{RA7 2 serpcb.

pcb = tcp_new_ip_ type(IPADDR_TYPE_ANY);
tcp_bind(pcb, IP_ANY_TYPE, 5000);
tcp_listen(pcb);

err

pcb

tcp accept(pcb, accept callback);

A TR A2 RER . BriE P imiE R S B O &R, UL #/ Qt LA
U Z RN BT AR . Wit BUR AR RN, R PR B TR B 5 AR W ) A 2R
&

TN o

1.3.2. 5TCP #&F kb #
TCP [BlHiAFEA R 2105 echo.c 314 pbuf 15 5, KREENFHZS
command_stream_byte, TR ARTEMATSHIME, AHIFEMZ KGN,

tcp_recved(tpcb, p->tot_len);
for (q = p; q !'= NULL; g = g->next) {
unsigned char *payload = (unsigned char *)q->payload;
for (i = 0; 1 < g->len; ++1i)
command_stream_byte(payload[i]);

}
pbuf_ free(p);

M TR 0x55, FFF4K 0xAS; Wik oz feUsc 8 7717, 22 H cmd_analysis() £ 7%
WU OxFO H b« AU 15 PR B 2B~ — X B
< 1-24 ¢AMiES K #i% A

Pk fEH

tep_recv() TE R [ 1

tep_recved() AP A B R T E
tep_sndbuf() P 2 i) T A% 2 ]
pbuf_free(p) BEHCA S pbuf

R RS EE AL HE], cmd analysis() ZBEH G2, BERNZTRAK
FEFTT . Bl RN A b —#e Al e s K%
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1. 3. 2. 6TCP = H|drS# =X

FTE1ERN 8 771, Wik A 55A5, WiEN FO. RESEHFE 32 A Kim Bl e 715 3~
6; BAATELE Ay A WME A b A B s 7 B . ROIEIIEPE HEX A, BN Bl 4546
7

K%Z% . 55 A5 CMD P3 P2 P1 PO FO
Z a4 55 A5 CMD 00 AH AL DATA FO

< 1-25TCP &%k

CMD B SH IR E

0x00 JH IR HOWESHUR S A B 8 1 E3) ACK
0x01 BRI 1% FAT6: 0 MR, 1EIE 1. 2 WiE 2; A 3
0x02 KEKE FA3~6 NEFH, R 16 TN

0x03 OS5 {547 Speed_Set, 4RHTABEATHARE X

0x04 R T A28V ) ZHUN reg_conf; ANIR[A] 0x81/0x84 [

0x05 PLL il E A L4 clk_wiz_Config; AZRFFERINACE

0x10 5 ADC ZF {74t AH/AL AyHillk, DATA A5 NE; R[El 0x84
ox11 B2 ADC 2 f7-2% AH/AL JyHhhl, DATA ii5R{EE 05 &[5 0x81
0x12 T 2R iR [6] done. pass A2 tap; AN flifh &k a4
Ox1F PING IR[E] 0x80, R HHE N 0x5A

OXFF i) ADC #4155 MR [A] 48 7 {E Bk

FAEEIE R 3 B 0, bkt AH. AL 415%. PS S2fRiEAN SPI Bkl 5w A 13
£, BT Bk e B AN 0x1FFF.

BB KR, NARIEES SR 2N 795, Flin 4096 575 B k1% 8192, RIZ%1 00
0020 00; B RE S 4096, BIESKEERESHMOBABRENEG, MEER
Ja RIEJR 4.

1. 3. 2. TEHINE. GRS GG

WAERES | tap W5 PING S — 1) 8 AN . UG AWk, MK
LR, R SWUE, AR RS RS — N EE .

55 A5 RSP STATUS AH AL DATA FO

*® 1-26 M ELKBUERE
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RSP X STATUS / DATA

0x80 PING M J3; STATUS=0, DATA=0x5A

0x81 A AR T L) STATUS=0, DATA ANi[al{H

0x84 AT 5 ) STATUS=0, DATA [n] &% R {E

0x85 WL R STATUS bit0=done, bitl=pass; DATA=H%% tap
0xEO 1T R STATUS 4k iR

& 1-27 SEIRAD AR

HERED X Pisyan|

0x03 RS R U I 45 R 3547 4 U7 1) B AR RD s R 0 T0UZ fir & 7T ik EL R4 2
0x04 29 2 MhEER I i DCO. SPI. FEAFATOIRZS

0x05 R A ) A w2 A5 AR L F RN IE B B 5E

0x06 O R L7 A7 35 55 SERFRI— SRR, TIRR TR

0x07 R i 4 2R I G G I L ATAR SR A — 2 s fr

PING i%3k: 55 A5 1F 00 00 00 00 FO
PING mg)%i: 55 A5 80 00 00 00 5A FO
ik 0x0D : 55 A5 11 00 00 OD 00 FO
IE# 1% 55 A5 81 00 00 OD 00 FO
#if] tap: 55 A5 12 00 00 00 00 FO
g rfl: 55 A5 85 03 00 00 1D FO

BRI done=1+ pass=1. tap=29. 29 HIEMEM RG], Al e R, tap N
STATUS=0x03 K 58 Hilid, A g FH 3 a7 2 N2 “STATUS L2155 T 07 A 1 4] e
B

1.3.2. 8 H ERERBE

CM3432_CommandService() £ EEI AL BT E 28 F 55 BB KIE N,
PR A oy & S B AL A TN e, SRIE N CM3432_READBACK HUf3H, SifEH
A RAA, R E I TR B3R

fE A 5 SR 3FF H DONE_TOGGLE ‘S22 Bi A7) cm_done_before HLiZ. 7S
K —FAE SR B — AN s B ARG — Ml BN E— %M
&, TN —AERE.
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1.3.2.9ADC {5 B & #
OxFF iR [F] ADC_Info.h H5E X [f] packed &5 a4, it 48 775, Ay 55 AS Miisk. #
H 5 32 fTF AU BT A T RR ARM /Nty I AFAT IR o
#* 1-2848 FHRBRESHF

s FB (=R

0 ID, u32 1

4 Label, 16 “#75 AD9648, FIZx T4 0
20 Max_Sample, u32 100000000

24 Channel Num, u8 2

25 Data_Type, u8 1, & 14 A b g
26 Resolution, u8 14

27 mode, ud 1

28 reserved, u32 0

32/36 Max_Volta/ Min_Volta, float 5.0/-5.0

40 Clk_Freq, u32 100000000

44 Cycle, float 10.0, H47 ns

Channel Num=2 £/ A P EAS AN, AR 47T DMA/TCP S5 9% [l %
. WAREETRN A MERNHESSE, 1817 ADC BB 5 A2 H BRI -

HERE: PC MX 7 = MUK BE: 8 il NE . 48 F &S B RO AR
(RIRFERE . ANELAE SR AR AR HR 8 R 55 AS fE AW .

1. 3. 2. IOKEE B FhiAE

F GRS AL T W0 2550 N SE I 34, IR AR E B A7 8RS RAE)a shfl
s ik R % . Restart ADC Sample IS4 2 4 0x02 W& KIS 718

xemacif_input(echo_netif);
Send_ADC_Info();
clk_wiz_Config(PLL_Reconfig);
CM3432_CommandService();
Restart ADC_ Sample(DataNum);
Data Recive Trans();
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JA BB A restart. SKRAENIRZA . DATA READY. TRAIN PASS. fRAbHZ5 /7255
% TCP #4z, VARKEAEE. 16 T MBS E LR I mARil 2 %, A~
RYAHIDS i@ o B AE 78

1.3.2. 11%c#E%& DMA, FEfigeRrE

ADC_SAMPLE_CTRL_©_mWriteReg(SAMPLE_CTRL_ADDR, DATA_SUM, Bytes);
ADC_SAMPLE_CTRL_©_mWriteReg(SAMPLE_CTRL_ADDR, CH_SEL, ChannelSel);
ADC_SAMPLE_CTRL_©_mWriteReg(SAMPLE_CTRL_ADDR, SPEED_CTRL, Speed_Set);
ADC_SAMPLE_CTRL_©_mWriteReg(SAMPLE_CTRL_ADDR, BYTES_Trans, chunk);
ADC_SAMPLE_CTRL_©_mWriteReg(SAMPLE_CTRL_ADDR, SAMPLE_EN_GO, ©x160);

if (start_trans_data(chunk, RX_BUFFER_BASE) != XST_SUCCESS) {
abort_capture();
return;
}
set_dma_timeout(chunk);
ADC_SAMPLE_CTRL_© mWriteReg(SAMPLE_CTRL_ADDR, SAMPLE_EN_GO, ©x101);

chunk BURF T80 5 0x03FF0000 (K45 /ME . 0x100 R RHIRFELL, Go /i 1; A
S2MM HuhEFK R Ih G, H5E 0x101 FFRCEAE . RESEPAEFHVIGM ADC, AR
BT B tap.

ER: 0x00 JAZIm 2 A MALE 8 TN E . R EshE, PC MEENJRGEE
BB BB BB, AR 0x84. KRR, RIEFSIE 45 K 2l il & 2 W
Ho

1. 3. 2. 12DMA i 54 Bzl

start trans data() 25 DCache, j5¥E DMA #Uhrd, 58 S2MM f&Hi, FfdHE 7 X
HERT W . DMA R RS S 245 € DDR Hilik, ANt CPU ZF itz .

Status = XAxiDma_SimpleTransfer(&AxiDmaInstance,
RxBufferPtr, len, XAXIDMA DEVICE_TO_DMA);
if (Status != XST_SUCCESS)
return XST_FAILURE;
XAxiDma_IntrEnable(&AxiDmaInstance,
XAXIDMA_IRQ IOC_MASK | XAXIDMA_ IRQ ERROR_MASK,

XAXIDMA DEVICE_TO DMA);

1. 3. 2. 139 b B RiE R RE

platform_zynqg.c 1] RxIntrHandler 25U 1A S2MM 1. HiiRI & Error, 58N
& RxDone, H &M 5% DMA I TCP LAFEBE F G b3 .

IrgStatus = XAxiDma_IntrGetIrqg(AxiDmalnst,
XAXIDMA_DEVICE_TO_DMA);
XAxiDma_IntrAckIrq(AxiDmaInst, IrqgStatus,
XAXIDMA_DEVICE_TO_DMA);
if (IrqStatus & XAXIDMA_IRQ_ERROR_MASK) {

Error = 1;

return;
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}
if (IrgStatus & XAXIDMA_IRQ_IOC_MASK)
RxDone = 1;

L.3.2. 4EFEHREET —BR

Data_Recive_Trans() | %] RxDone J&, 5%H]iZE 4 34 L5 A\ DDR o [ #4722 47
5%, #i data rest A4 0, JIJ RX BUFFER BASE 38 hnshrse sEBL K, BEHFitHE T B
KN, 2 DMA JG BRI R FE -

B GE S, SAMPLE_EN_GO i§%, %& DCache, ¥ capture ready & 1, it
A TCP Kixk. K4 DMA HiiR. EHEEREEFFHER, N abort_capture() JXHIRAFE. AT
DMA. &I b kiR

1. 3. 2. I5TCP $iE Kk i%

KEEFAEAHE N DDR Ja, PS Ai#id TCP ki%. SR EMMREZHESE DKL
Bt KERCR AT THL nl RIS A 1460 T 1B IME,  DUT FREE AL T 9 45 4 N A1
5E I F

available = tcp_sndbuf(serpcb);
if (available > 0 && send_data > 9) {
chunk = (send_data > TCP_CHUNK_BYTES)
? TCP_CHUNK_BYTES : send_data;
if (chunk > available)
chunk = available;
err = tcp_write(serpcb,
(void *)(ADC_Data_Addr + uildx), chunk,
TCP_WRITE_FLAG_COPY |
((chunk < send_data) ? TCP_WRITE_FLAG_MORE : 0));
if (err == ERR_OK) {
send_data -= chunk;
uiIdx += chunk;
tcp_output(serpcb);
XTime_GetTime(&send_progress_time);
} else if (err != ERR_MEM) {
abort_capture();
return;

WA tep_write 27l ERR_OK At Ki%A7E; ERR MEM IR 4ATHLE, HfF/a
SRR IR, HARAS R b 29 30 U BRI N BABEREI, B $HAT AR IR Ab

send_data J8°H 0 R8T E 797 A4 IwIP KIEBAAI, PC U575 RITHERINE AR EE 29 €
T BB “PC ORI MINHEA, B R A B AL 8

ER: — K tep_write AXFN PC f)—K readyRead B, recv. 1460 715 A ZFE ik
K DMA BKFE . el R 4% BRI B ARG, AN F2 ) 2 [ml i B R AR

e,
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1.4 HRKEIE

1.4.1 SLIEFREMEM
AC820 1R HR x1
ACFL9648 5t x1
&9 K4 x1
TIRMZE x1

DC L2 x1
Type-c F#4k x1

AR o

OCECRCRLR

jatgfanh =

JTAG+UART

ACFL9648]

(& 1-20 fEf-ESEE

TEWTHIRES R, K ACFL9648 i AT ki FMC _LPC #2111, A\ fdidz 77 [m) A 2 AL
o ARIE TARESRGA M BB BN 2.5V, X TS REBBR At iR, ANEE
IR T 6Tk FMC AR a1 e (it B 2k .

TIRMZL — s T R A PS MM T (P AR TRI22E0 PS_ETHD, 53— ¥+ PC;
AT PS TR . K SRR R B0, B IC SRR S
W UE(E Vpp MERME, A5 AT R FHE.
1.4.2 SRR IP Hbhit

7E LWIP DIRERIaa 4/ 159, FRATE AR &R 1P #hhk e BN T 192.168.0.2,
I, T 7 B R TP Mk E— R B

i BN CEdlmi ] -> [0 Internet] > [BH MEIREMTES Y, BEM
JIEPRE . TEE BRGNS DURNERAZTE, A 3R BT R AR N R 4 4 2
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S, BT RIRITCVEER B g, SRR JO R B T R 2% L
i, XRIEWK, THES, mE.

» BEEE o P Internet > FUSEFEEESLD v o | mmmsm
EEEANSEEEHREEE
EETHAE
FIBSIROFIE BEER:  EESREIRE
LR e oo s
EHAEAE

i EEFmsEnRE
T pEsm #oE VN B ReEEaEREAS
= mmmews TR E A TUL NI
= = SRS 4G o h e )G ek |-
SO E——— LS ) 2 TR TN 1LY SR D
1-21 EEMEEZRT
A PARM ST, PUERIZMNEOIRE, B\ Y said oy TIR#E % (1000.0

Mbps), H1:

| § LR s X
=1
=1
1Py i TR SR 39
1Pv6 S FREERIER
Rt 28/
SERE: 00:06:58

&
Bz hg Bl
=
o~
= 8,713,385 82,724,569
CEtEP) S=mD) BER(G)
ZH(C)

& 1-22 EEMKRE

7 ERAHEREIRAS T, AR, I (BB HE O [internet PMASA
4 CTCPApvAYY HEI, SRJ5 (E#HH ROR MR T HE R U B 1P HbE BRI AT LR i

BH). WAE:
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! Internet HHUMEE 4 (TCP/IPvA) BiE X

FE #Z 4
R SRS, WTIERSTSEY P 8S, U, FSENA
i mm e g [ e
& ASIX AX88179 USE 3.0 to Gigabit Ethernet Adapter ERREERREES P B8
[ ={(o ) EFEEE 1P HEIH0) 2=|PhhE
IEEERTFImE (O i =1 1
B Microsoft FlEEFE ~
= Microsoft FlsERISIFHTEINAR
2 Internet HMUIEE 4 (TCP,KIDvdJJ WilPv4
T 2 Microsoft M ERE E FE Y, BRSO
4 Microsoft LLDP #HUEEHER
& Internet HHUREE 6 (TCP/IPVE) = BER L(B)
. SEEEAHETERTRR v
< > @ EF TE4 DNS [REFEEHHE:
SEIFFITTENIAR Microsoft IS HATER.
CEEMEEEEED =RV

= —
- = s

1-23 134 PC # IP #thit
SR P R AR SRR B SRR SO, I B AR A L T — AN EANIE L, AReTE
FT A VR E P TR E . "B SR, X TG A A A5 T i
B ERAS 1P IR R I T — AN AR O, AN BE T8 U A ARAE U B AT B SR A B A
Fooe IP ke, R ERERGH arp 45E, EBLRAFRITIH CMD, HALLT
2B arp:

arp -a
7 S -

s

Bf
o
B
B
B
B
Bt
ik
B
Br
i

1-24arp &SI

TELRAHEE . https:/xiaomeige.taobao.com — FARMGG: www.fpga.cn WS AT /INMEEFHET



https://xiaomeige.taobao.com/
http://www.fpga.cn/
file:///D:/Desktop/工程修改记录/0109-TCP+9648+3432工程修改/设置静态IP时提示

/NHFEF FPGA HIBA  BROGEESERNE:
LyETREFRIE N FPGA JST T R RE ST FFRIR 55l T B Wk =0 —4&k

AR MBI RRASSRE, T B BN FE AT IR

arp -d 192.168.0.2

1.4.3 REBER

H1T LWIP RIBI6 AL 75 B —Beifa], Rl AE P AU 2 1, A7 EAE SDK 283 i
Peeh 0, JERLER CHTEDR(E B . R A 5 7 B0l B i B AR, AR A,
%7 CH9102 K2 PS i eh . B, X HLAEH ALK b o BCga T AR PS S d S
54 COM60.

> = FIEIASY
v @ &0 (COM #I LPT)

f§ USB-Enhanced-SERIAL CH9102 (COME6D)
> 3 B

w« [ T
1-25 Eiflin 0=
B R O, LA AR BRI S oA IEE SR DR, @] DU RAE

¥, LWIP FIRIGEAL 7 B — BEm (], 2488 OFTENH an F E PR E B, [EARERYIIE T
G, GBS AR AT DA DRI B AT HLEAT D Re SeiE .

I#! Problems +=| Tasks & Conscle [ Properties & SDK Terminal &3 o X L = 8
Connected to: Serial ([ COM20, 115200, 0, 8)

Gateway : 192.168.0.1

TCP echao server started @ port 5000

v
| Send | | Clear
[ 1-26LWIP #I#A1LTERL
s B R Bh F AT S BATEN, &5 I “TCP echo server started @ port
5000” B[4 TCP ¥rridid.
BOiRE
9% [ COMBB(USB-Enhanced-SERIAL CH9182) -~
WE® 1se0 . T IwlIP TCP echo server ------
= ~ AD9253 command/data server uses TCP port 5000
¥R 8 ~  WARNING: Not a Marvell or Tl or Realtek Ethernet PHY. Please verify the
S N . initialization sequence
ﬁh{f - Start PHY autonegotiation
Bkt 1 ~ Waiting for PHY to complete autonegotiation.
W1 None . autonegotiation complete
link speed for phy address 1: 1000
BIsH DHCP Timeout
-~ Configuring default IP of 192.168.0.2
O ascrr ) Hex Board IP: 192.168.0.2
8 ST Netrnask : 255.255.255.0
B ErEE Gatewe;y: 192.168.0.1 d
O Baetia TCP echo server started @ port 5000

1-27 B OEIR BN FE2FTED
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1.4.4 THEELEE
1. 4. 4. 1 7=V A5 B30I
DU BB RETWARE THAT. BRZE-FAENEN ML, BGT 8 771, Ak

RMURTS, FERIET—%.
* 129 FHEHRSNHKRE
Bk RIZFH HHREAR
PING 55 A5 1F 00 00 00 00 FO RSP=0x80, DATA=0x5A

A ISR

55A51200 00 00 00 FO

RSP=0x85, done=1. pass=1

TEHC AR 55 A5 11 00 00 0D 00 FO IEH RFRRT B 32[R] 0x00
P A e B 55 A5 11 00 00 0B 00 FO BAWIIRLAE Y 0x00
HE B FIRRIE A — 4 B a4 W BTN, AN R SR AT AT

X BRI AN AN EE EAIHL, X B S A I 2 R ) T kAT 4R A R A Rl
P ERLIESE: TCP_Client;
R EHLHEE: 192.168.0.2;
R EMLEG: 50005
IR FEOERE: HEX

TELEASEE . https:/xiaomeige.taobao.com

e -

o

[EESE ISR

i
1) thiges!
[ToP_FTTent -1
(2} iR FALM
[tz 16802 -1
31 mRE RO

ISUUD

s1iEE |

Methssist V5.0.9 <G {3

g
[l EfFF

RS
¢ ASCII (% HEX
IV FEEEAET
v FthESZHET

™ BtiptrEl it

fruse

g

HIERY DEIH
MECII % COEMTE

EEEE
7 ASCIT ¥ HEX

v EXTHESHIT ©
QLN =Ei
[~ MITHRRESEE. .
Il :0= 0 TS
e

FHERE |

¢ #s LA

55 A5 11 00 00 OF 00 FO

L& F

I 0/0 [ EX:0 [

TH:0 Efiritah | A

1-28 MEFRNFIRE
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PHZEE BT

(1) Hnizes
TCF_Client

(2) I ML
192 165.0.2

(3) mEEHERA

G000

g - R

BEE

(" ASCII (% HEX

¥ #RSELET
I W EERTT
I~ EWEHET 2T
I ERTrEC.

BahFE  ARisd
. s

HHREE |

MetAssist ¥5.0.9 @ O}

[20z6—08—23 17:09:14. 31314 SEND HEXL/S »>
EE AR IF 00 00 00 00 FO

[2026-09-23 17:09:14. 317]# RECY HEX/S FROM SERVER <<<
EE AR S0 00 00 00 54 FO

[z026-09-23 17:09:20. 95214 SEWD HEX/S »»>
BE AG 172 00 00 00 00 FO

[2026-09-23 17:09:20. 953]# RECY HEX/S FROM SERVER <<<
55 AR 85 03 00 00 17 FO

[2026-08-23 17:09:45. 90514 SEND HEX/S >
ES AG 11 00 00 0D 00 FO

[20z6—08—23 17:09:45. 90714 EECY HEX/S FROM SERVER <<
EE AR 81 00 00 00 00 FO

[2026—08—23 17:09:53. 69214 SEND HEXL/S >0
EE AR 11 00 00 OE 00 FO

[2026-09—23 17:09:53. 695]% RECY HEX/S FROM SERVER <<<
EE AR 51 00 00 OF 00 FO

HHEMT FmFm
1-29 154 T A FEfL
1. 4. 4. 2%-IE B B0 A B 2L 5 R E I 25
IGAE R SRR B H bR 2748 (0x000B. 0x0016 38 0x0017) FEicsk L4 HTE M tap.
EHOHNGERHICES, @i 0x10 BEAFFFEMARE . LiLaTA R AU ERN K
ARG, g2 B EhEE ARG . A BE . S5FF DCO fasE . B tap, H
IR H AR

5 0xOB fi#=: 55 A5 10 00 00 0B DD FO

WEEWECE: 55 A5 10 00 00 0B 00 FO
BE/EEWIZ: 55 A5 12 00 00 00 00 FO
& EFH&N: 55 A5 1100 00 0D 00 FO

DD #7R1% AD9648 ZFA7 i€ U R B 715, ARBEEFF. SmLlfE, M
i\ TRAIN_DONE. TRAIN_PASS F 0x000D BE[EI{E, FEIFAEFAE. W BRI N R RE
SRR ENNGHLER,

HEBGANCERINZNAR R A AECE AR, AHEFER. IS 2,
AJFERE{ R & runtime _retrain_busy. retrain_toggle. training_done Fl selected tap; #x
2 tap AH R AN RE U] — 8 WA AT I 494

R 0x12 R BONZREE R, WA wmbl /8 T3 tap DiRg. IR I BUR MOR2%
e IE R R, DR N A TE R, PR A AH SCH B 5K
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LyE T8I FPGA JSTIF R fig

/N EF FPGA HIPA

DU B TE R
VAR Fr ) I0H R = hr— 4k

> o1
Pl HigAE |
(1) thigesl
| TCP_Client -] [2026-09-23 17:12:03. 32014 SEND HEL/S 333
R E5 A5 10 00 00 OB ID FO
loz.1e8.0.2 -] [2026-09-23 17:12:03. 32114 BECY HEX/S FROM SERVER <<
(3) RIS A0 E5 A5 84 00 00 OB ID FO
|EDDD
[2026-09-23 17:12:03. 24014 SEND HEL/E 333
: E5 A5 10 00 00 OB 00 FO
,' ]~ s
[2026-09-23 17:12:08. 240]% BECY HEX/S FROM SERVER <<{
. E5 A5 84 00 00 OB 00 FO
NS
{7 ASCIT  {+ HEX [2026-09-23 17:12:13. 23814 SEND HEL/S >33
v #EEREEAET EE A5 12 00 00 00 00 FO
Il TR [2026-09-23 17:12:13. 23314 BECY HEX/S FROM SERVER ¢
M BEEIERET | oo 4e a5 03 00 00 18 0
I B eEsss. <
EihEE By | |[2026-09-23 17:12:19. 50714 SEND HEX/E »>
E5 A5 11 00 00 0D 00 FO
BEiWE  AEiEEH [2026-09-23 17:12:19 50514 BECY HEX/S FROM SERVER <<¢
HEEE  frsdl E5 A5 &1 00 00 0D 00 FO
B = kg BB+ BR

1-301.4.4. 258 ERT$H AL B L R HIE )25

1. 4. 4. 3BIHIEREE Ay & L)

DUBIE 1 SR 4096 SUNMI, FFA 2 70, BKE N 8192 7%, B 0x00002000. 5E5¢
% PING. IIZREnif) S AR A, iR A A S B 42 1) N 25

WE@E 1. 55 A5 01 00 00 00 01 FO
wEF T4 55 A5 02 00 00 20 00 FO
W BIEE: 55 A5 03 00 00 00 00 FO
Ja3k£: 55 A5 00 00 00 00 00 FO

DA ESHOAE B fr & AR BRI R JA 35 4% JEUIA R AR Rtk 8192 7
T, 133 4096 MERL. PC ABEIEER — BB K SRR, A N4k a7 [F]
—EHAEH N PING BUE A3 1M

44
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