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AV, W@ R B GIERBF, Bar S miE T K%, R
JEIEIE AC201-SASZ-50-DO 1 & AR 1t LUK s 828, B i B i 2 i 2
WSS, BASIIINT ACM9238 RAEMIZ . U RAEAN B DL SR A 8 1 [ T
B BETHZIE, ACM9238 JHIAREHHE, ¥ ACMI238 KM M i &
DDR3 ", 5 o B4 80 WA i 2 R, e R SR AR 3 A B d i
MATLAB #4712 15047, RS EARRTHHE R T s .
1F

cmd_rx |——> ad9238_12bit_to_16bit y—v{ eth_send_ctrl eth_udp_tx_gmii

rgmii_to_gmii

[ X

u*j()#m <:> > speed_ctrl
z[ D RIES2LL | fifo_rx |—>| eth_cmd | —>| state_ctrl l—’l fifo_tx | gmii_to_rgmii |
_ramiocoii [ remit oo N Eﬁ:ﬁ%ﬂg
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10.

11.

12.

13.

14.

15.

P A it 10OM b 22 i AXT S 2RAdiH

eth pll Bibe: BUAHIARIER, ¥ remii B2 OKEME S rgmii rx_clk i fWFs
90° 133 rgmii_rx_clk B 855, XFEMURN T ER B BT/ BT E
iy, BRI HE 2 s A AR e 1 .

rgmii_to_gmii B DUKMEEUL rgmii 5% gmii B,

eth_udp_rx_gmii FEL: GMIT PUKMFRISCR R, H200H e fa i Hodid
W 26 Bl T B BT AR (A 5 48 A S0 1 A5a i

fifo_rx #i: FIFO IP 1%, RIRZAFMEIS LUK T KR, R
B3 ) ) R

eth cmd BEBL: Bl ay A, SR 1 LR WSR3k 0 b, 3
H A ) i 4 i

emd_rx BiH: FEAFASHIBIH, B NS dr A BRI 1) B
9 A L PR 428 1 AR I 23 )t B I PRI ASE B

speed_ctrl 5. SRAFHEARISHIBIR, ] ACM9I238 I RALHZ,
ad9238 12bit to 16bit fiHk: F ACM9238 KEEFIfK) 12 fr i iE#5#k 16
LA 75 5 .

state_ctrl BER: ADC REHE DDR3 217 LK A RS H AR,
PSR E SHH], R PIRAS B e g .

ddr3_ctrl 2port f5H: DDR3 X AR, FRZZ1E ACM9238 R4 £[1)
ot

fifo_tx fdt: LUK K I%E FIFO, A DDR3 A i HCE i 2 N % FIFO H1,
SR JE MAZAFEH 3z 1 A8 H DAK I AR IR AR R A S 32 B it 1L i85 I b )
[ 2

eth_send_ctrl k. DURPIA IR ISR, 1248 5 Bzl X 1 R IE 5
B BE A5 5 DL B DAK P 5 i 550 < P 4
eth_udp_tx_gmii BEHR: W EAIARETL, KR AR 3 i Bl DL LK il i)
T kAT i

gmii to rgmii BEHL: PLUKM AR IE gmii ¥ rgmii, B gmii 32 015 55 # %
rgmii #2 .

BrE A TP ATHY I & PR AL, T i RS L dfeth_cmd AR

JE4#H: https://xiaomeige.taobao.com B Mk www.corecourse.cn
HAME: http://www.cnblogs.com/xiaomeige/ R



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

4457 FPGA BEIBA KRB 1E T 3R
Fs2 Ty FPOA JILFF RAED  FFRAR 3 B E TR —TH

B, omd rx Bibk. state ctrl BB, ad9238 12bit to 16bit BEHRAFI eth send ctrl #&
ﬁ% o

1.2 ACM9238 1%/t

ACMO238 FiH LT ADI A 12 7 VUEIE 65M RAFHE K & ADC {0
AD9238BSTZ-65. BLA v iE SR E g, SCI+5V HIEER NG SIS
HORFE . 2B — LS 2 B SE AR E S SO B LS, MR T XU TE SRl AD
RFEHE M, PHEIE AD HEKRSEEIOL, SEHFICERESEMIE, it T HAE
EH B8, ACM9238 B T 1-2 Fis.

1-2 ACM9238 1 [&]

ACM9238 1555 FPGA EHER TR L, &% ADC 646 12 (i Ed(E 5
(ADC DATA) , 1 filf & {5 (ADCCLK), 1 i @B &R rE 5
(ADC_OVR), #E#HMTE 1-3 Pz,

Pl
CH1 DO L1 2 | CH1 CLK
CHiD2 |, 4 |[—cHipi
CHiD4 | : | _cHiD3
CHID6 |- o[ __CHIDS
CH1 D8 CH1 D7
SEnmEEE @ | EENEEEE
e e EEGTE |||'GND
CHI OTR | |3 ¢ |__CHI DIT
CH2 D1 l:/ 18 CH2 DO
VDD3P3 e 19 20 cn2 D2
CH2 D5 CH2 D4
|* GND —_— 2] 22—
—CH2D7 | 55 5, | CH2D6
—CH2 D9 | 5 5.1 CH2D8
—CH2 D11 | 55 5o | CH2 D10 ||
SE———— 29 30 |* GND
—CH2 OTR | 3, 3, L CH2 CLK |
D 33 34 >
< 35 36 >
Header 18X2
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1-3 ACM9238 #iiHef2z 1 J5 i K]

ABEHRAEAE FIIS, {7 FPGA N&—#% ADC $24t— i i {55, ADC <>
FEASI bR Bl — A 12 AR FESS R, BE 45 ROV AR5 i 2.

AR /M EF 4 25 FPGA. SOC. Zynq JF R, AHEE I KRR
A% OB AL R . AC620. AC6102. ACX720. ACZ702. AC609. %
i FPGA JF K (AC208-SA5Z). ACC608 WAL . AC601 WAL R . AC675
PSR . ACG525 JF R -

1.3 Bt

1.3.1 fifo_rx PR

FIFO 1P #%, LAKMZNOREERE) TAER 4PN 125Mhz, 2 flb s L& J5
ZEF) ACM9238 i 23 1 TAER 8y 50Mhz, W& HERAICE, 4% 1P BfE
TRR AR IR H 2 HH IR 5 B Sl 504 58 ) R

PAVX BB REALTE A 8 AL (5 DKW (1 508 A 58 R — 20,
L Ui RAM HUBEAZ 580 8, #EARMECE St an T & 1-4 Frow

ESEm BiE BEER
FIFO_Generator 1 LRIFOsER SEFIFQ
—>{ clk data count[] =
—>larst fifo_ready|[—>
=g [4-512]
| —{wr_clk rd_clkfe— | 5-16
SERAMEE 256
—>{wr_en rd enge— |4
EEmETE 8
= wr_datal[7:0] rd_data[7:0] === EERAMEHHTE 8
EERAMEE 256
< wr_ack rd_valid|— v i ERRE
almost_full O
< full empty —= prog_full O
prog_full&E [ - 65535]
< almost_full almost_empty [—= almost empty [
) ) prog_empty O
< prog_full prog_empty —> prog emptyiBiE 2 - 65535]
overflow O
< overflow underflow [ underflow O
. - data_count
= wr_data_countl[] rd data count[] == wr data count ]
d_dat. t [
< >
) EESTP B
K 1-4 fifo_rx BC & A1
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1.3.2 eth_cmd R

UL PR eth_cmd, Ks UKL IR 1075 < Sl gt AT v, 1531
i B AR I B PR EBEAT AL B], A2 AR A 25 AE B R & 1-5 s

clk fifo rd req
—} )
reset_n cmdvalid
—} )
[7:0]fifodout|  eth_cmd [7:0]address
—} }
rx_empty [31:0]cmd data
>

1-5 FRCHE i & B B

RS S VLRI N R 1-1 Fin.
B 11 S fr & S SR

(ERCEL 110 | 55X
clk b | B
reset_n | BERENAE S, (R
fifodout[7:0] | M FIFO Hrisz 1 8 o7 B
rx_empty I | FIFO NZ &S
fifo_rd_req O | FIFO it k155
cmdvalid O |Hll@AhAERS

(0]

address[7:0] Tt & AD7606 [f) 27 17 22 Hy hH = &
emd_data[31:0] | O [ 5 A% (7 4 i ekt

W 1 — ORI i S BE AN 32 AN, O 1 SEDLEE R FHE BOX L Ay
A IOAE, B RE — IR BER AT IR A RESe B, X T B i BE i, —
WiE— 3% 8 N, AWk, WU, kB, HoEE. wikg N R 12 o
Zi

& 1-2 ik B IR

#3E | DO D1 D2 D3 D4 D5 D6 D7
oige | Wik 0 | ik 1 | $hhlk address | data[31:24] | data[23: 16] | data[15:8] | data[7:0] | i
I 0x55 | OXA5 | XX XX XX XX XX 0xFO

M ERAFFLLE W, FhidE—3t 8 715, 44 D0~D7 £ox, Hi,
DO A1 D1 MAEdE/E sk, HAEREY 0x55. 0xAS5, D7 fEJymiRE, HAELH
SEAN OXFO. MTSk Aot R i A F A2 Dy 1 AERA R B mit, A ORI Bl 2 AT
i E T . D2 RIS ZBRAF I WA as ik, D3 Z5 N A7 4% 105 1
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24~31 11, D4 REG NN 16~24 £, D5 NEB N7 FIEARET
8~15 17, D6 NEF NaFf7as K1) 0~7 £,

TZAGE R R FH 2 R 1 U i Bt I e bk i X, K D2 AR D9k
address i, FHEESIAZFAEE, D3~D6 3t 32 fifE % data i, =
ACM9238 FEATAHN HIHC B o I K X A ke A 8 A RS AT 3 A -

B4, A4 FIFO IR RIS 5. Akl ] FIFO FE7 By, 74 FIFO 12
KRGS, AT Ps:
always@(posedge clk or negedge reset n)

if(!reset_n)
fifo_rd_req <= 1'bo;

else if(!rx_empty)
fifo_rd_req <= 1'bil;

else

fifo rd req <= 1'b0;
RGBS 8, WA IRER, K A\ FIFO Hszit—4> 8 711

Bl ESAFME 8 AT R HUS 2 —Wilar & B . AUST Fros:

always@(posedge clk)

if(fifo_rd_req)begin
data_@0[7] <= #1 fifodout;
data_0[6] <= #1 data_0[7];
data_0[5] <= #1 data_0[6];
data_0[4] <= #1 data_O[5];
data_0[3] <= #1 data_0[4];
data_0[2] <= #1 data_0[3];
data_@0[1] <= #1 data_0[2];
data_0[0] <= #1 data _0[1];

end

e 2 P 2 i ar S EE A B B, AEFEFFE DO N 8°h55, DI A
8’hAS5, D7 N 8hF0, MIARFR ZE M A IEH, LR —NMELIEHES
cmdvalid fii tH BIH8 A s d e, HBEdR T E S, AW FR:

always@(posedge clk or negedge reset_n)
if(!reset_n)begin
address <= 0;
cmd_data <= 32'de;
cmdvalid <= 1'bo;
end
else if(fifo_rx_done)begin
if((data_@[0] == 8'h55)&&(data_©@[1]==8"hA5)8&&(data_0[7]==8"hF0))
begin

cmd_data[7:0] <= #1 data_0[6];
cmd _data[15:8] <= #1 data 0O[5];
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cmd_data[23:16] <= #1 data_0[4];
cmd_data[31:24] <= #1 data_0[3];
address <= #1 data_0[2];
cmdvalid <= #1 1;
end
else
cmdvalid <= #1 0;
end
else
cmdvalid <= #1 0;

1.3.3 cmd_rx B

TR FAZHIRIEE Cemd rx) K5 AR WS i < A5 B B2 WS 38 1) 030 A 9 4

IS, B oR A ae gt T Ui, HIhRe At AL R 1-3 P
R N-3 A HULIR

2FR bk | fr%E | ThAEgfEA

RestartReq 0 1 FEIFHRE G RFAR, MiZFERSNMEEENTT G35 —5
(KA AT ik e B

ChannelSel 1 8 WIE R B, 3267, ACM9238 it fit T ADC1. ADC2 %
ANIE TE AT B R A

DataNum 2 32 AR, Woe BRI 2 DN . WRRFE 512 A

Bl Rz arfEeE S5 0100,

ADC_Speed_Set | 3 32 ADC RAFHB R EFFA. WREEN 0, M EpRRE—E
50M FFEPHEZ 50M [SRFEHZE, BB vHEUE S B TT LA SCE SR A A
E, WEA 1L 25M. R EEN 27 OF, A K+ 262
9999, SRAFHZ I E & 5k, THHUENREMEZ MK R "EIT
i fti= Felk/Fs — 1, Fs/ZMBERRAER, Felk 2 RS0 £ 50M.

Tr A RIS R G M HEE a0 N B 1-6 s .
clk

[1:0]ChannelSel

reset n

[31:0]DataNum

[31:0]cmd data d
Clnd_TX [31:0]ADC Speed Set

cmdvalid

RestartReq
[7:0]cmd addr

B 1-6 F5 A HeA I BT S HE

BEEAE 5 BTN B .
H 14 IR RERHIBURLS 5001
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(ERE N 1o | {55 =X

clk | M eSS

reset_n I | BRSSP
cmd_data[31:0] U | S AR R
cmdvalid I | A ERdrERES
cmd_addr[7:0] T
ChannelSel[1:0] O | Bk ETES
DataNum[31:0] O | HIENHEER
ADC_Speed_Set[31:0] | O | ADC oFFidi %z Fl % 17 73
RestartReq O | EHIFHREERES

WIEER 1-3 FINE, Hlk emd addr 4 0 B, 724 RestartReq; cmd addr
N1, AREIE R EHPE cmd data[7:0]; cmd addr Dy 2 B, 1937 EOREER
#& cmd_data[31:0]; omd_addr Jy 3 I, 153 BB SRR E, IS aT Py

N

always@(posedge clk or negedge reset_n)
if(!reset_n)begin

ChannelSel <= 2'bo0o;

DataNum <= 32'de;

ADC_Speed_Set <= 32'do;

RestartReq <= 1'b0O;

end
else if(cmdvalid)begin
case(cmd_addr)
0: RestartReq <= 1'bil;
1: ChannelSel <= cmd_data[1:0];
2: DataNum <= cmd_data[31:0];
3: ADC_Speed Set <= cmd_data[31:0];
default:;
endcase
end
else
RestartReq <= 1'b0;

1.3.4 speed_ctr]l BB

KA IEZF A (speed_ctrl) BIHLH R ACMOI238 FIRIFIE A, XML
SittEE W & 1-7 s
clk

reset n
ad_sample_en speed_ctrl
[31:0]div set

adc data en
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R BB IE IR

&l 1-7 speed_ctrl ik 45 HE &

RHZAER 15 5 BRI U R o

% 1-5 speed_ctrl #ib(= S Ui %

Eoafk | V0 | fEmEX
clk BTN 5
reset_n Wil T ah

ad_sample_en
div_set[31:0]
adc_data_en o]

WA BRI EE S
SKREBR BRI H15 S, div_set=Fclk/Fs-1, Fs &I FRRER, Folk 2 RS b
ADC R4 RAHE T RE (S T

ACMO9238 H K RAEANZ S 65Mhz, X HLIRA145 H SOMhz IR £ dEAT KR
TR KRGS TR A SOMhz. 5L FI P A8 78 L) B8 16 (0 SRRE A
A7RHFE, FRATATLAXE 50Msps ()R AF 45 SR A AT S B SRR I 7k S8 e
WIEE DL 1Msps HRFEIEZCRAE, R 75 ZEAF M) 50 A RAFEE B — 45 R A7 i
B, HoAh 49 MR EEE ST, XFERLAESCIL IMsps [FRAERR 1o R IRFRAT]
9 5 AH N ACAS S _ER Dy RE

WE—MTHES divent, RFEHE(E S ad_sample en Z 5, THEE8I0 1,
ST REEL div_set BN 1, HHORIEE . AW F R
always@(posedge clk or negedge reset n)
if(!reset_n)

div_cnt <= 0;
else if(ad_sample en)begin

if(div_cnt >= div_set)

div_cnt <= 0;

else
div_cnt <= div_cnt + 1'd31;

end

else
div_cnt <= 9;

THEES T BUE A ) div_ent B {R, fEiFE ADC KFeg: RAFMEMTREE 5
adc_data_en, AP ZESHE, HELDEMRE div_set N REEEIHE— /25 R
R ERAE A, TR 2% ADC RAFEAER K4 . ARG s
always@(posedge clk or negedge reset_n)
if(!reset_n)
adc_data_en <
else if(div_cnt =
adc_data_en <

else
adc_data_en <= 0;

5
iv_set)

1l
= Qo

J
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1.3.5 ad9238_12bit_to_16bit f&H

KO R ACMO238 AR 12 M EUEAME T HHLEME, oA
MU B IEAT 04T« BT AR DL 8 A7 8% 16 AR NG — A7 hnitE, Bt
PAFRANT 5 B A s A P B AR (ad9238 12bit to 16bit) KF 12bit HaE #4 e ik
16bit B BTl . 2R A S MR 0 B 1-8 PR

clk

[1:0]ch_sel

[15:0] ad_out
>

ad9238_12bit_

to_16bit
[11:0]ad_in2 ad_out_valid
e

[11:0]ad_in1

>

ad_data_en
—_—>

1-8 ad9238_12bit_to_16bit #H L H A< 4k #y HE [

XHZAL BRI 5 B R Fos

% 1-6 ad9238_12bit_to_16bit it 5 i %

(EREL S 0 [ ZEE X
clk I | bbb {55, 50M

| ERERES, RRTaR
ad_dataen | 1| faiil ADC RFFHLER i fE(S =

|

|

reset_n

ad_in1[11:0] ACMO9238 FithifiE 1 4 N B (5 5
ad_in2[11:0] ACMO9238 FithifiHE 2 4 N B 5 5
ad_out[15:0] | O | 16 frdchidihi(a =
ad_out_valid | O | HithHili il 5

T T g S AR S AR AL
B, PAERMEEUEENE S, ¥ ad sample en {5 545 % ad out valid, 1{
N s

always@(posedge clk or negedge reset_n)
if(!reset_n)
ad_out_valid <= 1'bo;
else
ad_out_valid = ad_data_en;
NG ADC REE B TCAT 5 B 4 A 75 808 . SR RERIBIE
+5V~-5V IR IE5Z 3, ADC #8240 H B8 ) 4095~0 H IE5Z0, HA2 AL

HULE 7 M Bl R AT 2 Tl (R I Aok 5 B2 A 15 5 1), B3 L RATTHEAT A R 1 k
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e ADC KAEIMEARE I F 2048, Wl b B, & a7 70 ik # i s
FAENFFSAL. 28011, 53 ADC REZMEAE 73714 0. 2047, 4095,
X E w4 0 b 2048 2 J5 45 2 —aE fIE 2 A0 8 00000000000 (+0)
111111111111 (-2047). 011111111111 (+2047), XEEF & EAAE R SHL, R
FEMEAR A S T AR5 8, AT AT DA AL 3RATT Y A ML AT 2 437 o
G s

assign s_ad_inl = ad_inl + 12'd2048;
assign s _ad in2 = ad_in2 + 12'd2048;

o AR R @ (choseD) BIANIE, iy o 6T B 38 38 A0 H0HE . 4
ch_sel=2’b01 (0x01), %utHiEiE 1 K3HfE: = ch_sel=2’b10 (0x02), fFithiHiAE 2
F%ds . ADC REEMEHEZ 12 frf, X B sh 0 K773, SEIL 16 A&
it o AR LR PR

always @(posedge clk or negedge reset_n)

if(!reset_n)
ad_out <= 16'do;

else if(ad_data_en && ch_sel == 2'bo1l)
ad_out<= {4'do,s_ad_inl};

else if(ad _data_en && ch_sel == 2'b10)
ad_out<= {4'do,s_ad_in2};

else if(ad _data_en && ch_sel == 2'b009)
ad out<= {4'do,adc_test data};

else
ad_out <= ad_out;

1.3.6 state_ctrl fEER

DDR3 X [ 5 Heb e dz {5 5 100 7= A2 U K. ADC AT I 5 285 4% 48 & 18
It state ctrl BEHAE I, ZBHASMAER D E 1-9 Fs:
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R BB IE IR

TR FIESRIEEY FPGA L FRAED FHRR FHIl SEAFAR=1L—TR

clk
>
reset > wr_load >
ddr3_init_done
> rd_load
start_sample >
> rdfifo_rden
[31:0]set_sample_num >
rdfifo_empty g state_ctrl ad_sample_en >
[15:0]rdfifo_dout : eth_fifo_wrrea
wrfifo_full [15:0]eth_fifo_wrdata
- > >
adc_data_en
>
ad_out_valid
>
K] 1-9 state_ctrl 13t A 4 MHE
X Tz AR A S5 YA N 3R 1-7 s
% 1-7 state_ctrl S S %R
(EReEA S O [ 25 & X
clk I | BN BME S, 5 ADC RERIIN 85 5 0RFF —F (50M)
reset || BEREAES, mE PR
ddr3_init_done I | DDR#I4GM5E Bibr S5 5
start_sample I | ADC BEHIFUA KA bR G5 T
set_sample_num [31:0] | KB EGA(EY
rdfifo_empty I B FIFO NZIRAGE S, HTHRIRZET FIFO 2% 8% (R FIFO WA T
HH
rdfifo_dout[15:0] || B2 FIFO mddiati s, B4 58 16 £
wrfifo_full I | B FIFO WEWRRES, H TR AT FIFO &5 B S i
adc_data_en || ADC it Bt e (5 5
rd_load O | DDR3 XU [R5 I B 5
rdfifo_rden O | B FIFO MR R hE S, 4 PR FIFO B8ul, ik
SRR ELR, R FIFO 3RS (rdfifo_empty =0) 150t T i 5
wr_load O | DDR3 Wi 5 NJEHEHi 55
ad_sample_en O | ADC RFEflifer S5 5
eth_fifo_wrreq O | BAKMKI(ZAF FIFO M5iERIES
eth_fifo_wrdata [15:0] O | ALK EIELEF FIFO [ 16 A ¥dh

DDR3 A &y M B H 75 Z A 42 %145 5 : rd_loadv wr _load. wrfifo clk.

wrfifo_wren. wrfifo_din. rdfifo clk. rdfifo rden.
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FiR{ESd wrfifo_clk. rdfifo clk Ni%'5 state ctrl #EH ) TAER R4 —
B, WAL ADC #fs R TAER #h—H8 50M: wrfifo_wren 554
ad9238 12bit_to_l6bit FHRGH MEHE A UG T: B LR &R 2NEHES
4, state_ctrl BEHUE 27 A K% HE 5 EF5: rd_load. wr_load. rdfifo_rden.
RYE EaRfR, AT PLE RS VLS IR B R D Re . € SCIRAS W T B

N

localparam IDLE = 4'de;  //TFHIRE

localparam DDR_WR_LOAD = 4'dl;  //DDR 5 AFIETHORE
localparam ADC_SAMPLE = 4'd2;  //ADC KAEBIRIRA
4
4
4

localparam DDR_RD_LOAD = 4'd3;  //DDR i H EHE T HIRA
localparam DATA_SEND_START = 4'd4;  //BIEKERES
localparam DATA_SEND_WORKING = 4'd5;  //BdERETERUIRES

T THI 2 S RS RZS X B R ARES
1. IDLERZE

Y Ab T ARSI, X start_sample SRFFARIG A BEAT 7747, RN PREH R T
YEAEIRZ IDLE, AR U1F Fros:
always@(posedge clk or posedge reset)begin
if(reset)
start_sample rm <= 1'b0;
else if(state==IDLE && ddr3_init_done==1'b1l)
start_sample_rm <= start_sample;

else
start_sample_rm <= 1'b0;
end
2774 start_sample_rm {5 5 2 J5BkF4 $] DDR_WR_LOAD IR#Z&, AR50
FoR
begin

if(start_sample_rm) begin  //DDR #JUHA5E R H ™ A2 A 8 RS
state <= DDR_WR_LOAD; //HEN5 FIFO JERRIRA
end
else begin
state <= state;
end
end

2. DDR_WR LOAD

i\ DDR 5EAHIEFHIREZ G, HiRiERS A DDR W JRGEEE. &%
BEiHkr DDR WEPRM TS, fdiour, 217 10 e 25, BB eaeis
bR HiA7 £ DDR N REHE, A2~ — ke, AT Fs:
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always@(posedge clk or posedge reset)begin
if(reset)
wr_load _cnt<=0;
else if(state==DDR_WR_LOAD)
begin
if(wr_load cnt==9)
wr_load_cnt<=4"'d9;
else
wr_load_cnt<=wr_load cnt+1'bl;
end
else
wr_load_cnt<=1'bo;

end

FAi1m DDR 5 AN, Hh/AE 7 —M5im FIFO /76, Bl
M5 MEHE, 7F2ER wififo_full (5 FIFO W5 5) MESHL, Fflz)s,
Fon ] LUE FIFO BL5 AHd5 . DDR 5 A\ $dfs 8 oIk AL U0 R B

begin
if(!wrfifo_full && (wr_load_cnt==9))
state<=ADC_SAMPLE;

else
state<=state;

end

24bF DDR_WR_LOAD KRR, ATFHEE™4E wr_load 55, H=HIEN
Fohimbett, ZMUHRLERESHEY 3 41, &N T REHEHREHRCES
ANBEHE, AR Fos:

always@(posedge clk or posedge reset)begin
if (reset)
wr_load<=0;
else if(ddr3_init_done==1'b0)
wr_load<=1'b1;
else if(state==DDR_WR_LOAD)
begin
if(wr_load_cnt==0| |wr_load_cnt==1||wr_load_cnt==2)
wr_load<=1'b1;
else
wr_load<=1'bo;

end
else
wr_load<=1"'bo;

end

3. ADC_SAMPLE R#

HEN ADC KFEEHIERESZ G, HEKE ADC KR A Bt B2
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adc_sample cnt, 4 adc data enf5 5 A RN, FATHUE ade sample_cnt THEUE N
1, %7 ADC KAEERHIRHAT I AT Frs:

always@(posedge clk or posedge reset)begin
if(reset)
adc_sample cnt<=1'bo;
else if(state==ADC_SAMPLE)begin
if(adc_data_en)
adc_sample cnt<=adc_sample_cnt+1'bl;
else
adc_sample_cnt<=adc_sample_cnt;

end
else
adc_sample_cnt<=1'bo;
end
24 adc_sample_cnt i F| W E R FEEE ML ADC B RAE TR, Bk
o ST HA A BEHTIRAS «
ADC_SAMPLE://2
begin
if((adc_sample cnt>=set sample num-1'b1)&& adc_data_en)
state<=DDR_RD_LOAD;

else
state<=state;

end

M bF ADC_SAMPLEIRZSHT, FRATTIETE E /24 R §E{E 5 ad_sample en
2 B HADBIHAT R, AR s

always@(posedge clk or posedge reset)begin
if(reset)
ad_sample_en<=0;
else if(state==ADC_SAMPLE)
ad_sample_en<=1;
else
ad_sample en<=0;
end

4. DDR_RD LOAD IR

#E DDR B H i SEOFIR S 2 a8 S e B IR IR BB IR T R s

rd_load cnt, &E 10 fARIER, AAGURFR:

always@(posedge clk or posedge reset)begin
if(reset)
rd_load_cnt<=0;
else if(state==DDR_RD_LOAD)
begin
if(rd_load cnt==9)
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rd_load cnt<=4'd9;
else
rd _load cnt<=rd _load cnt+1'bl;
end
else
rd_load cnt<=1'bo;
end

SRJEZEFF rdfifo_empty (23 FIFO MI=E5) B9 HAK, fiflE, R
FIFO R OAHHENEE, W FENTRE. fEiFT (B4 FIFO KN fig,
FIFO [ empty {5 527485, 0 LLAATEE AL FIFO B A e X} FIFO AT 5%
YRR, Bt R RATEENY, 45 FIFO B4 H )G, FIFO #5 N5,
empty {5 5 & &%, #t LU X FIFO AT i #1E, R 5 Bt #% 5
DATA _SEND START {RZS, DDR_RD LOAD ARZXF RIS U0 R FioR:

begin
if(!rdfifo_empty && (rd_load_cnt==9))begin
state<=DATA_SEND_START;

end
else
state<=state;

end

24T DDR _RD_LOAD RZEKS, FATFZE ™ rd _load 55, A =ML
HE SR it AR ME B IR (S S [RN 3 40, &N T FRIE rd load $54
FRT&E, RSN R FR

always@(posedge clk or posedge reset)begin
if (reset)
rd_load<=0;
else if(ddr3_init_done==1'b0)
rd_load<=1"b1;
else if(state==DDR_RD_LOAD)
begin
if(rd_load_cnt==0||rd_load_cnt==1||rd_load_cnt==2)
rd_load<=1"b1;
else
rd_load<=1"b0o;
end
else
rd_load<=1'bo;
end

5. DATA SEND START IRZ

3k N\ DATA SEND STARTIRZZ J5, state BLEEBkEE IHIE R IR, Y
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W R
begin

state <= DATA_SEND_WORKING;
end

6. DATA SEND WORKING JIR7

BENBE R IZIREZ G, 7 rdfifo_rden {55, # DDR A 508 B H R,
i AR B TR ERE AR E S I, BkEL ) IDLERES, se— IR B
B, AASLN PR
begin
if(send _data_cnt >= set sample num-1'bl) begin
rdfifo_rden <= 1'b0;
state <= IDLE;

end
else begin
rdfifo_rden <= 1'bl;
state <= DATA_SEND_WORKING;
end
end

send_data_cnt f£ rdfifo_rden A 215 N #EATTHE, Miitit L DDR Hrisz
IR A4, AR AN R B :

always@(posedge clk or posedge reset)begin
if(reset)
send_data_cnt<=32"do;
else if(state==IDLE)
send_data cnt<=32"de;
else if(rdfifo_rden)
send_data_cnt<=send data_cnt+1;
else
send_data_cnt<=send_data_cnt;

end

5, 2 rdfifo_rden {55 s P IS %, #4 DDR B2 H 8088 77 5 2 AR
W A1 G247 FIFO o, AXAS A0 T B

always@(posedge clk or posedge reset)
if(reset) begin
eth_fifo_wrreq <= 1'b0;
eth_fifo_wrdata <= 'do;

end

else if(rdfifo_rden) begin
eth_fifo_wrreq <= 1'bil;
eth_fifo_wrdata <= rdfifo_dout;

end

else begin
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eth _fifo wrreq <= 1'b0;
eth_fifo_wrdata <= 'do;
end

1.3.7 fifo_tx Bk

FIFO X [T IP #% (fifo_tx), ZALHFTE N DDR 24 1) 16 AL,
¥4 W fifo tx BA7 G ¥ 8 AL BUHE B DLK WUR IS BB R 3% 2 .
ddr3_ctrl 2port #H R FIFO TP (1) TAERBA 50M, BA W R I B i) TAE I
125M, PiEEIEERAILE, 4/ FIFO IP M3k THUE A6 o] LU v b £
HH AL 55 I A el s < L i) R

75 HqFpea Hofthep o i, 485 760 2 RN FIFO, 77 TS 45
H 3R 3 FIFO Generator J# X0, #A/EW A 1-10 Fras.

IPE%
BHETT  HEDT
19| FrrF0 | |
281/ X e Ex
O BT
2 |4 FIFO_Generator P 20 |
1k FIFO SRR (BlockRAM) 1.0
C ERESRST
T HRTERERE(Block RAMS)
£k FIFO IR IFREER (BlockRAM) 10
ik FIFO_Generator HFEHTEERR 2.0

K 1-10 #% FIFO IP

X it FIFO Generator 2 J5, #EA FIFO Bt & 7l
B 50 File Name F1 Module Name H 2 FRIEHCN fifo tx, SR/EIZEa0T D IE
HATHCE -

1. BEIEMEIREN 16, SANREREN1024. KN ADC B4 H 2L
Paae 16 fiHY, FrMIme W &N 16, SENFEH i, #Hig B R
FRT AR M KWK B 1472 CH NIRRT 1472/2) wiAl Lo

2. A TEREN 8. WEIN 8 &N LUK A IE R R AL % 2 8 ff
1.

3. AN “TiiE R, (FWFT)”, FWFT R0 DAAFEE G4,
H 2K s B i Q F.
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4, ‘A% “wr data_count” Fll “rd data count”. FIFO ##fi & i1%UE 54,
rd data_count Il wr data count 43 7 [F) 25 T 5 i e RS B 4

RARE S NE 1-11 fra:

EEN HiE HEER
FIFO Generator 1 [rrozm 57RO |
v EBREE
—=lclk data count|[] ===
—arst fifo ready|—> v EOsnES
3 |EsOsErsE 16 ' [4-512]
= TE_ELiz zel @LIz|E= 4 |:-3ERAMM{§E 10 [3-16]
SERAMEE 1024
R EELEE 5 [Sresmemn 21 |
—|wr data[15:0] rd data[7:0] > EELEEGE 8
- ’ — . EEERAMIBHEETES 11
: EERAMIEE 2048
<]wr ack rd validp—=
- = v REESENES
< full empty |—= almost_full O
prog_full O
<Jalmost full almost empty|—= prog_full &E (1 - 855331
o - - almost_empty [
<{prog_full prog empty|—= prog_empty [l
- - prog_empty®{E 2 [1- 65335
<Joverflow underflow|—= overflow O
underflow O
| =—wr_data count[10:0] rd data count[11:0] = data_count
| 6 [wr data count
| 7 |rd data count
< >
|
|
|
|
|
FFiEE IR . B

K 1-11 fifo_tx At & 7t
1.3.8 eth_send_ctrl BBt
W &S I (eth_send ctrl) = BL47 TF e B 2 1] W 11 A& AR HR A1 A g

Pt (55 pkt_tx_en, JFIEIE pkt length 1550 LUK EARIHK BT H), 1%
Bty 45 M RE 1 R e
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eth tx done

clk125M
>
reset n [15:0]pkt length
_ R >
[10:0]fifo rd cnt
>
[31:0]total data num eth_send_ctrl
>
restart req pkt tx en
> >
>

P 1-12 [ 1 a2 s o A e

XHZAEBR 55 B BN FroR
2 1-8 W LR BB 5 013

(EREEAL S 110 | F9 =X
clk125M I B BiE 5155, BAKP TAER B 125M
reset_n I KRN fE T, KR FEA
fifo_rd_cnt [10:0] | FIFO #303E iH%1
total_data_num [31:0] | I TR NEIE N
restart_req I FHERFEE RIE S
|

eth_bx_done UK AR5 AL 15
pkiTengih [150] | O | BIAR 7 & LB K %
pkL_bcen O | UAMEMHERRS

DU X i e KA 1518 771 CHUHR B 1500 741D, HAr 3o B 1500 =477,
S 20 T IP WOCKERA 8 F AT UDP R CKHS, BT LA LI R & 1% 1)
ACM9238 KA MR I KL 1472 57745 (1500-20-8)

ZAE Y AT DL I g SR A TS T LI DI RE, T TR BRSO ARY
AT A

WA 0, 193 pkt_length 55 HIVIMHE. XEFEFRNLLSBIGY R
B H B 2 16 A1, AR s 2 AN, BrRUREE NASRAEEE,
W LUK F5 ZL R I%E 25N N8R . UP= B I RAETE R restart_req 25, &
SHIERFEE, R, B ERER BN total_data num £ —147 (A4 T3
PL 2>, 133052k 75 Z UORPIAE i 888, 888 KT 16°d1472 I, &
pkt length 4 5 K A% i &K B 1472 4 %4 KT 0 B, pkt length 55 T
total_data num eLl 2. % pkt length MAUMEZ 5, B EPIRA 1, BT Frs:
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begin
if(restart_req)begin
data_num <= total_data num;
if((total_data_num << 1) >= 16'd1472)begin
pkt_length <= 16'd1472; //—/“4dE 2 >0
state <= 1;
end
else if((total_data_num << 1) > @)begin
pkt_length <= total data_num << 1; // /Nl 2 gty
state <= 1;
end
else begin
state <= 0;
end
end
end

HRAS 1, 4 FIFO UFAUE B fifo_rd_ont HOSC(L 2 —WHCRWTCIERS, 7k
pkt_tx_en 55, PUKPIAIABHIT463H FIFO H AR, A Fos:
begin

if(fifo_rd_cnt >= (pkt_length -2)) begin

pkt_tx_en <= 1'd1;
state <= 2;

end
else begin
state <= 1;
pkt_tx_en <= 1'de;
end
end

R 2, YUK MUERTERZ G, P eth tx_done {55, LT
TR0 BAR data_num B2Z08 % pkt_length [1—F, IXREN ADC SREENIHL
SRR 16 1R, R LUK IR LIS 8 R %, 7 ALK o0 52 B f 4 O $0
1% ADC SRAES SR 10 —F, RISt FHIR:

begin
pkt_tx_en <= 1'do;
if(eth_tx_done)begin
data_num <= data_num - pkt_length/2;
state <= 3;

end
end

R 3, BB LUK i 5] B TR TR R o A K SR B T I8 ORI, A
<A FEY P i 2 1) ) B /N BT R B T) A 96ms, - 2 ¢ L Y IR R KT 96ns AT, AR
SIGWE 128 ANTETFE W], WM 1024ns. SBE MR ELE/NRE, B
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DA X A s 8 e IR, (L 2 8 o R i s AR AT A L R T 7, N Te) ok,
SR AR A M 4, i DAAE ¥ B DI A 75 2230 — A EEBL A B 1R

if(cnt_dly_time >= cnt_dly_min)begin
state <= 4;
cnt_dly time <= 28'do;

end

else begin
cnt_dly _time <= cnt_dly time + 1'bil;
state <= 3;

end

WA 4, HATIESEAR . U N FRZE DKL %R (data_num*2)
KT AL R REIE 1472 I, f# pkt length Jy 1472, f# pkt length 5y 1472, 4R
JE EIRPRAS 1 ksl U N 7 A 5 r B A 2 AL S i KB dE 1472 1,
pkt_length J9%é) T (75 BALMEIE data num*2, SRS R FPIRZS 1 4R T %

i, AN PR
begin
if(data_num * 2 >= 16'd1472)begin
pkt_length <= 16'd1472;
state <= 1;
end
else if(data_num * 2 > @)begin
pkt_length <= data_num * 2;
state <= 1;
end
else begin
state <= 0;
end
end

BRERBETT S8 e, R /5 BEAE TOUZ SO A 0 & AN 2 8] )45 U5 5 AT
i, SERERTRE SRS B AT G B S

1.4 HRFISAE

2l ETAE, RSB TS T, TRt n] LT iR
RIGAE T o AIKSLEG FIMR R UERA T, FEIOUE: @i s b i 2 R B T
B A WikAT &%, R AC201-SAS5Z-50-DO FF K& AR A LLA s #2108,
Bt S K e B B e e i &, AT SIS ACM9238 SRAFEAIAE . Hidfa RAE A2
DA KRR EE A E . BEE S, ACM9238 JHHARAERIE, H ACM9I238
SR AR H B 0 X AR 3 F P o P i B I B AT R A, Rl

JE4H: https://xiaomeige.taobao.com B 5 Mk www.corecourse.cn

PR http://www.cnblogs.com/xiaomeige/ FARREA



https://xiaomeige.taobao.com/
http://www.corecourse.cn/
http://www.cnblogs.com/xiaomeige/

4457 FPGA BEIBA KRB 1E T 3R
Fs2 Ty FPOA JILFF RAED  FFRAR 3 B E TR —TH

MATLAB #AT#E— P10 BERARUCSER:, BATHERMAE L 1T _ LA,
R R B YA AT SRR, () LSS O 2 B e A4, (8
FEERARH T fE

1.4.1 BEpFERE

B OACM9238 fEH. M. Fiise. BIESLKRIOERAEIT K b, &
ACM9238 FHe fr I i ey 1 15 GPIO 11 1 X, B FE B4 ACM9238
[RETE LS SR, 155 TR 100khz, vpp=5V MIIETZE, AR IR E

R 1-13 s
e

K 1-13 i A
SRR G, R SRR
1.4.2 1B B i 1P Hhhl

AR E T B AR Pl (PCHRD v 192.168.0.3, FF FEHH S HMK
ERIBURM TP fbHE SO b, fEARRERRS T, mdiEhe, JEEM
JEPEXFIEHE X [nternet MY RA 4 (TCP/Ipv4) ) &35, SR 5763 (& 1tk
SR HE A B S TP kb, W N 1-14 B
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4457 FPGA BEIBA
32 F IR a FPGA 2L KA

R BB IE IR

FEAR #FI BEFEA=1L—H

R 2 Bt Internet MRS 4 (TCP/IPv4) fBIE

A #= £
AR SRS, WALGEMSEEE P 88, B0, FEENA

& ASIX AXBB179 USE 3.0 to Gigabit Ethernet Adapter ERGEERREESN P 28

=E- O SR 1P 5HO) —
HEEERTFmE©): ; -
AR @ R P S

B Microsoft RIAEFE "

B Microsoft A ATITANAE 1P SBEL:

Hqos R R FRABU: [2s5. 295 235 0 |

. Internet HHUAEE 4 rrcpnM)J Wikl Pv4

T 2 Microsoht e BAmE BE=a Y FARED):

2 Microsoft LLDP H¥3RaRRE

4 Internet HMAEER 6 (TCP/IPvE) EFEEE DNS REFHEIHD)

« SSEEEEETENRRE 24

< > @ R FES DNS B E:

2. =0 RE® = ONs BEAE [ -]
= wmowsems [
SeEEimasH EAE Microsoft FISS LAAE.
[mBichalinionst—{(R) SERW...
B= B

K 1-14 &0 R 1P Mtk

1.4.3 4852 ARP

AR TREASHF ARP BN, R RIS i A0 1077 2R s fR T A AR TP 3
HERT MAC Mk RERTE — 2. IXFE, 4 PC KI%E4S 192.168.0.2 FIKUHE AL (1 i i,
H b5 MAC Hhit B 3l 471 &R MAC Hidit.

KT ARP IR ETE BE LR T N2

PAR B AE S ARP S8 J5 %5 & WL 1] g ok 7 58

http://www.corecourse.cn/forum.php?mod=viewthread &tid=28645

(1 4b: ASBRAF LT FA I 42)
1.4.4 M REABI PR

T ERBRIEZ G, EAFREIT M KT RERSERE, &k
TR BB SIS W2 B PR AT AR BT 47 1 O 8 BRI TR AR
THAkE

1. PSRN UDP.

2. WEARHIP Mk 192.168.0.3.
3. WEARHING NS 6102,

4. gl ERE] S LAV ER:, & LR 2N e Wi 78
5. B LJE, WEHARIENIY 192.168.0.2,
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6. FORWETHIEIRMIE N hex 13

7. midr “CERWCRAE BISCAE T X LAY, AR 5 I v E SO AR
SRR, AR 1-15 e AR SRR IS R A & PR AN
Y& o JTE R T EAT T

= 5wt
PR HIEEE | NetAssist V5 |
(17 iz "
e = e BT X
(2) FEHEA Mt TRIFFE(): | 64_acm9238_ddr3_remii ~| @« &k B
182, 168.0.3 ;
L * impl
(30 BENIRO V] src
102 ! B 64 acm9238 ddr3_rgmi.rar
o - W acm9238_ddr3_rgmii.gprj
@ i | e 31 acm9238_ddr3 rgmii.gprj.user
- 4\ ADCdata_to_wave v2_2.m
R E ™
(" ASCIT % HEX B
V EEEELET [:‘
W ol B EHATT 1 Méi;
[ BESERET .
[ mbmrmmme | || W
BiiERE SRl < [Tt
BiEE EELH i 4
HEEE  HIESH 2| pAEZ= R |2d9238_16364_ndg| EREEE |
MOL/E SR 9 [EEeam: [Emae | wE

1-15 BB LR A

T TH S A A b 48 21 B itds SOnh ACM9238 [ DU AN ZF A7 2R AT
FLE .

il tn, PC ¥ 22 & B K A B A #(DataNum 27 17 2%, Hudk oy 2)0
16384(0x4000) 1, KIEEIRMIAZ: 0x55 0xAS5 0x02 0x00 0x00 0x40 0x00 0xFO.

PC i B B K FEH R (ADC_Speed Set 27 f7as, Hihikly 3)4 50M, NJki%
BRI 25 0x55 0XAS 0x03 0x00 0x00 0x00 0x00 0XFO.

Y PR EARETRE, BeTba 0 SEARENMEEME, KRS —K
KRR T o BERMIN ] LN 0x55 0xAS5 0x00 0x00 0x00 0x00 0x00 0xF0, X
HTREEENRZ 0 STASUIATMERE, KA 0 S8R M3T/E3) ADC,
ADC fERBC B E ML N MR A3, BRIR A 7 i th R (e

FRUB LB My & RIE 52 fG, ACM9238 FtAESKILLL SOM [ RAF
B, N1 ANEIE TR (RRELEs DLUETE 1 A0, R 16384 MR . 1Y
AN ZFAFERXT MR E W R 3R 1-9 s
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% 1-9 AD7606 H ¥z mits i B £

AR AR Htl i

DataNum 55 A5 02 00 00 40 00 FO
ChannelSel 55 A5 01 00 00 00 01 FO
ADC_Speed_Set | 55 A5 03 00 00 00 00 FO
RestartReq 55 A5 00 00 00 00 00 FO

Jic B A X 285 R A B T R 3 PR B A =
55A50200004000F055A50100000001F055A50300000000F055A50000000000F0
AN B I E T 1-16 Fiis:

[ eI ES
HHREE | MetAssist V502 <G %

i s
¢ hSCII 5
v EREEDET
ViR |
I BEHET T

v ik £

BhE EEFH

BERE
e ASCII T
WV ENTES R @ 8

I SRR sigsi | mesn ez oz ow | <@ § e boEs

I Iﬂﬁm&*ﬁiﬁﬁ“' 0 5 A5 1200004000F 055 A501 0000000 FOSS A5 I3000000FSF 055 AS0000000000FD
I &g 1000 ns Rk
P

& 0/0 RX:0 TX:0 Sfuit#|

1-16 [ 2% 1 A B 10 B 5

s RIEZ G AT LA B 2 PR B = E A W s, i B 1-17 B
MBI RT LA H— 3 3] 32768 MR, XZEFAREN ADC RAFEHEN
16384, ADC RFEEZE 16 61, BUKMZ AT (8460 ML T ARk,
FIT LLIE I DA X2 U 31 7 5 BB 1% 16384%2 AN, 33Xt alt 2 U B 3220 2 1)
HH A B
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REEEER #HIEAE } Methssist V6.0.2 G {4
(1) Hpijeal

OF 6B OF 4E OF 42 OF 37 OF 29 OF 1E OF 12 OF 06 OF F3 OE EE OE E1 0F D6 OE C9 OF EF OF Bl OE A5 0E A

UDE :l 94 OE &F OE 83 OE ¢7 OE AC OFE 60 OE 56 OF 49 OE 3E OE 32 OE 26 OE 10 OE 11 OF 07 OE FC 0D F2 0D E&
(23 At dbht 0D DB 0D D2 OO CF OD EC 0D B2 OD A3 OD 9E OD 95 OD 8B 0D &2 0D 77 0D 6E OD 65 0D &C OO 62 OD 48 0D
,Wl 40 0D 3G 0D 2F 0D 25 00 10 O 16 OD OC 0D 04 OD FC 0C F4 OC ED OC E4 OC OC OC D& 0OC CE OC C& OC EF

OC BA OC B4 OC AC OC AT OC A0 OC 94 OC 23 OC SE OC 87 OC &3 OC 7E OC 73 OC 74 OC 6E OC 65 OC &3 0C

(3 FEMRO 5F OC BA OC B& OC B1 OC 4E OC 45 OC 46 0C 41 OC 3E 0OC 3C OC 38 OC 33 OC 31 OC 2F OC ZF OC 25 OC 27

,5“]27 0C 24 OC 24 OC 23 OC 21 OC 1F OC 1E OC 10 OC 1C OC 1B OC 18 OC 19 0C 1a OC 19 0OC 19 0C 19 0C 18 0C

1A 0C 1C OC 1F OC 1D OC 1E OC 1E OC 20 OC 21 0OC 23 OC 26 OC 28 OC 29 OC 2C OC 2F OC 30 OC 33 OC 37

@ % 0C 39 OC 3E OC 41 OC 43 0OC 47 OC 4F OC 4F OC 53 OC 59 OC 5C OC 62 0C 66 OC 6B OC 70 OC 75 OC VB OC

80 OC &6 0C 8B OC 92 OC 95 OC 9C OC A3 OC A% OC BO OC B& OC BD OC C4 OC CC OC D3 OC D OC E2 OC E9

OC F1 0C F9 OC FF OC 03 0D 11 OD 14 OD 23 OD 24 OD 34 0D 3B OD 45 0D 4F 0D 53 0D &1 0D &5 OD 73 0D

BnRE 70 00 85 00 91 0D 94 OD A3 0D AE OD BS 0D C2 0D CC 0D D& 0D E4 00 EE 0D F& 0D 02 OE OC 0E 17 OF 23
 ASCII (o HET 0E 2F OE 39 OF 43 OE 61 0OF 5B OE 67 OE 72 OF 7F OF 89 OE 95 OE A2 OF AC OE BEY OE C4 OFE D1 OE DC OF

E9 OE F4 OE 00 OF 0D OF 19 OF 24 OF 32 OF 30 OF 45 OF 67 OF 63 OF 70 OF 7E OF 88 OF 95 OF Al OF AC

¥ QSRR OF Ba OF C& OF D3 OF EO OF EC OF FT OF 05 00 12 00 20 00 2B 00 37 00 43 00 60 00 5E 00 6B 00 V8 00

op s
I i BHATT 63 00 8F 00 9 00 A7 00 BS 00 C0 00 CD 00 DA 00 E6 00 F2 00 FE 00 09 01 15 01 22 01 2F 01 3C 01 45
I~ #HHEFRT 01 52 01 5E 01 6E 01 75 01 &1 01 8F 01 97 01 A4 01 AF OL B3 01 C4 01 I0 01 DC 01 E7 01 F1 O1 FC 01
v EWREERTE. 03 02 12 02 1D 02 27 02 31 02 3D 02 47 02 51 02 5B 0z 65 02

Shom
BIER Bkt [2024-01-18 160605 26214 RECY HEX FROM 192, 148.0.2 :5000>

|6E 02 79 02 52 02 8D 02 95 02 9D 02 A7 02 B2 02 BA 02 C2 02 CB 02 DS 02 DD 02 E6 02 EF 02 F6 02 FD
BeRE ZEEH 02 07 03 0E 03 15 03 1F 03 26 03 2E 03 36 03 3C 03 44 03 40 03 50 03 57 03 6D 03 64 03 66 03 70 03
W S V5 03 7C 03 82 03 86 03 8D 03 91 03 96 03 9C 03 AD 03 A4 03 49 03 AD 03 BZ 03 BY 03 BA 03 BE 03 C3
e 03 CB 03 C3 03 CC 03 CF 03 D4 03 D& 03 08 03 DA 03 DC 03 DF 03 E0 03 E2 03 E4 03 E& 03 E6 03 E7 03
SUIL/E oETE E3 03 EA 03 EA 03 EA 03 EA 03 EC 03 EB 03 EC 03 Ea 03 EB 03 EA 03 E? 03 E7 03 E7 03 E6 03 ES 03 E3
03 E1 03 IE 03 DC 03 DA 03 09 03 D6 03 D2 03 00 03 CC 03 CA 03 C7 03 C4 03 C1 03 ED 03 B3 03 B4 03
AB 03 AF 03 A6 03 AZ 03 9D 03 95 03 94 03 5E 03 89 03 84 03 7F 03 73 03 73 03 6E 03 67 03 61 03 BA
03 53 03 40 03 46 03 3F 03 37 03 2F 03 29 03 22 03 19 03 13 03 04 03 03 03 FC 02 F2 02 EC 02 EO 02
DA 02 CF 02 C2 02 BE 02 BS 02 AC 02 A3 02 94 02 91 0Z 86 02 7D 02 73 02 62 02 60 02 56 02 4A 02 42
02 3802 2C 02 21 02 1802 OC 02 02 0Z F5 01 EC 01 E1 OL D4 01 CA 01 BE O1 B3 01 43 01 9C 01 22 01
B7 01 TA 01 6F 01 82 01 &7 01 4C 01 40 01 34 01 27 01 1C 01 OF 01 04 01 F¥ 00 EA OO0 OF 00 D3 00 C7
00 B9 00 AE 00 Al OO 94 00 33 00 7D 00 6F 00 63 00 57 00 4A 00

R
7 ASCITI (% HEX e
WV ESFHESET © | sppsix } EAEEA: 192 188.0.2 (6000 | & + &R b
I BapkiEpihn 55 A50200004000F 0554501 00000001 FO055A50300000000F0S5A50000000000F0 B
I~ fTHFZHHEEE .
a1 ns R
g

& B 23/1 IEEEE ™32 Biital |

1-17 R TR

1.45 MATLAB B 2%

A T AL P 2% R B B3 E T ADC SRS B SO, SR IGTRAT 5 75 Zxt
SRR FIBIE AT 0T, AL AH H MATLAB 543847 43471 . 18 i MATLAB
AR N Z2E T MTALAB, MR C&%3E0F T MTALAB #4F, AT
DL FR AT it 1Y) ADCdata_to wave v2 2.m A, 1237 I 5 = H %k 5 DA
MATLAB 77, & 3CHRIA T A F 15X N T ch63_acm9238 ddr3_rgmii.rar &
AR, KRG ELAR R AR T DUE B . SCHFT R 2 5, 130 7 ZR AR A
SCA AR AE SO ARRAT R SR A%, S o as AT (8 AT LA BV & B 5
IR, MATLAB #AEa0 N & 1-18 Frow, 152K W~ E 1-19 s,
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4457 FPGA BEIBA R BB IE IR

TR FIESRIEEY FPGA L FRAED FHRR FHIl SEAFAR=1L—TR

AEI TR R EE X TG EE LT

|[fx O v ax

v+ [x|@E @ 3 H#IELT

B - 1o

2 SR HEANCR EHIBE M

3 - ADC_DATA WIDTH = 12:
4 BADC FEE A, [E T  VOL_RANGE (V)
5 — VOL_RANGE = 5;

[ bFHE (Hz)

il= SAMPLE_RATE = 50000000|;
E] BADCHEREFHFE LB
3 — LSE = VOL_RANGE#*Z/ (2 ADC_DATA WIDTH)

Y pvess essepss L BECCHER

~

filelID = fgpen(’H:"\_‘:ll gaoyuni0l gao project'f4 acmP238 ddr3 remii’add238 16334 udp.dat’);

src_data = fread(fileID):
felose(fileID) :
src_data_hex = src_data:

DATA_NUM = length(src_data_hex) :

Kl 1-18 B F R AR I8 AT

ADCR EH £ B

0 50 100 150 200 250 300
K 1 B 8] /(us)
3 T T L T
2 - -
=
1 - -
0 r r r r
0 0.5 1 15 2 2.5
Frequency (Hz) X 107

1-19 MATLAB 2 ¥ I K

HI T A2 20 AR SEIG PR AL {5 55~ 100k, Vpp N SV IIESZYE (IEA
2.5V), 5 MATLAB 73#T HoREGBEE —2, U B IRATTAS RS2 56 1)

1.4.6 B RE LA HLEE

I T A A ) 2% U B T R AR MR I, AR ORA A 0 5 B T Ly <Rl

ORAF A

A, BECE RS HRE, W EERIHE, R RIEeS,

B JE tBASRE ELAR S MR BRI, R AR . 2T Bk
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W, AR T BT /MRS S For ADC KAE” #EATHUE RS, b
RLHLN ER BN iy 34T 7R, B P R AR S EXSRES B T R A,
B AT DASKINy W B0 8 4R A2 4k, 523 T AR IR R B R B AR A, R
e

http:/www.corecourse.cn/forum.php?mod=viewthread&tid=29224( !} £b:%20
HEH T TR IRIR)

Mk BT, wIaG A Ean T B 1-20 Fros.

E MSTEsIEFor ADCEE exe - u} X
ADC AUEE #H

ADCEES  FikHE FHERERTE

BaEl | =

RERE
RERB M= @ -
FAFEE |20 ns FREGT [EARE -
STit R HIHIRZIARE

FinfE 0

1-20 EATHUAR AT 46 T TR

AR SEIGAE A Z 3 A 1 5 a0 B

1. A ADC, EFE ACM9226 (GfiZE ACM9238),

2. mira, ®EM O, TBLERIENL IP (PC 5) MER IP (FPGA)
DLRZ A R 115 . EHLIP: 192.168.0.2, ALK S: 6102; HIKIP:
192.168.0.3, HH¥Hm 5 : 5000

3. wEEMZE, FTLLERIXNCRAAEIE. REMESEHCLWE T VG
fH CBRINE B REER N ADC R K B RRFER ), AP RTLUREE 2
H 75 SR BEATIE K

4, M ERE.

5. miiFeafEs 2 J5, BT UG BIAE A TR AR W R I B ST T LB A
PIFE, TN 121 . 75 By = B B B PR RS AL bR X B A AN
AN, AR E
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£ ESEslaror ADCRE exe -0
ADC FREE EE

4 o
P p— i | FERERLE
50
P 19216803 FEANHOE 5102 5
gtip  [w21s8.0.2 Eifi0 S [5000 40 |--

wetE | 0

30 f--
FUERE [ | e [+ KB ~| 25 --
20 |--

wEEE [0 s wAE [EREE <] 15 -
10 -
ittt |di/MFC_Data/ETH_I SRR AR 05
¢ um 3 Fam_]| o0
4 05 -

BTy
a5l
20)--
25 |--
30 |--
35 |-
40 f--

45

50 " " L L " " " " " " L L L L
0 200 400 600 300 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

1-21 Fdfs R A AR R

A EATHURSE B B SO R AFE d/ MFC_Data XU N, JG4kn] LUE
it MATLAB #AFt AT — 20047, @ik MATLAB 2 3 E - & 1-22
Fime MWEH T LLE H, REBIMEHE KA 100khz, HIELEIESR 2.5V A4,
HEATRmANE S5

SANTARTANTANTANVANFANTA
VAV ARV VRV VA VAN

0 10 20 30 40 50 60 70 80
K B BT 18] /(us)

3 T T T T

[Y ()

0 0.5 1 1.5 2 2.5
Frequency (Hz) % 10

K 1-22 MATLAB #— 5 3 00
BATEHFT Qt Wit E K4 LAIHL, 1N SZHRF ACM9238 A1 ACM1030,
ARSI TAIHE AT DAE R i BTS2 50 . BARERVE D R R s
1. #TJF Simple Scope # A
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translations 2023/12/29 16:51 prai=d
[] D2Dcompiler 47.dll 2014/3/11 18:54 HEESTR 4,077 KB
[2] libEGL.dII 2020/11/6 17:08 RS R 68 KB
[] libgee_s_seh-1.dll 2018/5/12 14:11 RIFERERT B 75 KB
D libGLESv2.dlIl 2020/11/6 17:08 NFEEFTE 6,152 KB
D libstdc++-6.dll 2018/53/12 14:11 EEATE 1,384 KB
[ libwinpthread-1.dll 2018/5/12 14:11 NEERT R 51 KB
[2] opengl32sw.dlil 2016/6/14 20:00 REERTRE 20,433 KB
D Qt5Core.dll 2020/11/6 17:08 NFEEFTE 7.995 KB
D Qt5Gui.dll 2020/11/6 17:08 R R 9,437 KB
D QtSNetwork.dll 2020/11/6 17:08 WEEFTE 2,636 KB
[z] qtsPrintsupport.dil 2020/11/6 17:08 REERT R 637 KB
D Qt5SerialPort.dll 2020/11/6 1716 NEEFTR 154 KB
D Qt5Svg.dll 2020/11/6 17:20 NFEEFTE 567 KB
D Qt5Widgets.dll 2020/11/6 17:08 R R 8,460 KB
| Simple Scope \1.00.exe 2024/1/2 15:06 NFEERs 8,429 KB I

| 1-23 7T Simple Scope ¥4

2. EFVLRMIME i E T 5.

Simple Scope V1.00 FEE — *
*=F
EHE A ADCH &
«FHE 50M « RAFE: 50M
<15 B 10M% <15 B 124
B -E & 45V -E 2 15V
1B JE:  21BE B JE:  21BE
ACM1030 ACM9238
USB
- KA
FE OB
Al .EL *D:
BAA W o
HERS, WiEHG

-+

2024-01-18 16:17:09 ~
FHMMEE DFIA

2024-01-18 16:17:09
TEHMEREEHR 1. 04167

1-24 s FEETT 50

3. ARJELEHH XS TEHE P IR BEIRATUURMIGT R 1P 34T ER:, AT
PRl b2 B 5 BN AT SR s TP kb AT X 2% 42 0K
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Simple Scope V1.00 EE — %
®F
| «— | ZHHIP ADCH! S
[192.16803 | - FHEE 50M . FHE 50M
¥ B 10f2 ¥ B 12fu
192.168.31.97 -E B 45V -E & 45V
127.0.01 <@ i\ 2@ <@ E: 2@
ACM1030 ACM9238
H#r1P 1192.168.0.2 e
h -fE B
AHhnEEC 6102 | 'z
Hbri 5000 s
R |JEI, ‘i, /‘
‘ i ‘ ” e H 2 ‘Eﬁﬁ—_’? ﬁjhﬁaﬁ'f#'
B
THELMEREER L. 04167
AR LARED

1-25 AT M4 5+

4. RIGFATRT CLAE S B BERR I .

| Simple Scope V1.00 LUKFSES - 192,168.03 | - X
#=F
<— | KHHIP ADCH! S
192.168.0.3 CFFER 50M cREFER 50M
) FF OE: 10f2 fE E 1242
192.168.31.97 - +5V B R £5V
127.0.0.1 B E: 2j@E B OJE: 20 E
ACM1030 ACMS238
HARIP 192.168.0.2 R
AthiErn 6102 R
2=
BARiRIT 5000 w oA .
P it | EFEE, WERE
HE

BiEESipthit192. 168.0. 3
I O HPE RRTH

1-26 2% L D

5. & ADC BI'5 ACM9238.
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Simple Scope V1.00 LIARISEE -- 192.168.0.3 - X
*=F
«— |  ZAHhIP ADCH &
192.168.0.3 « RIFE: 50M - X2 50M
¥ B 101 < B 1242
192.168.31.97 B R +5V B i +5V
. = BiE . =l BiE
127.0.0.1 B &  2i@E B & 2i@E
ACM1030 ACM9238
B 1. i
H#RIP 192.168.0.2 s
KO 6102 R
g i
BiRr#EO 5000 A
B
2024-01-18 16:27:03 ) ]
FITRTERED. ARECHE. EEESEFEAEEED
2024-01-18 16:27:35
HEATHEHED, ARELRENTE

Kl 1-27 &% ADC 15

WM G, R BIERE A m, midr “ 8K, BIArEL 50M Rk

FRERCREE 4K BRI RomBdt, 1 H 7= BoniZ Bl S e
MUE “FEIME BMES B BB

= simple Scope V1.00 LIAFISESE - 192.168.03

i w || Ok
ol ETEY
Rt WEo -] R @
et ripEmR -

L\ | | | \ | ‘ ‘ [ ke % m 2B 50000000 He
| \\ \ i \\ | -

[ [ ak - |

\ i % \\ [ | \ ) RHG: 81.920 ik (AP S
[\ P I I
| — a1 T \ —
| \ | \ [
| { \
\ \ \
\

| BYRYRE | ]
»2 | | \ [ | \ \ \\ | \ | \\ | e ADC:AD9238

BREENEBEF
AC620  ACX720

ACZ702 ACZ7015
Ace0s  Acs103 Q@
ACG525 ACX750
4 BERFRE

EXAEHFER
Ous 20us

40us

60us I 65MEHE T5VEIA 1267 TEE
#iE
Vrms:1.732V | Vavg:08.055V Vmin:-2.444V | Vmax:2.449V Vpp:4.893V

itk fif fuu] I
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4457 FPGA BEIBA

R BB IE IR

TR FIESRIEEY FPGA L FRAED FHRR FHIl SEAFAR=1L—TR

1-28 FLUCR IR BT o

7. gl PR, RDATEIRRAE I R .

© igHh

2k || Ok |

_on

AR Fheh ©
PR

/ . ,
[ / R A b= 50000000 He

RAFERFI]: 81,920 By

e[ a4k ]

|

ACM9238FEADC

ADC:AD9238

EERRF:
REAEARBEF
AC620 ACX720
ACZ702 ACZ701
AC600  ACE103
ACG525 ACXT50
BEAFER

HHEOITRER

O Yish
RERE
/ / r p
[ r/ [ [ / rf
[ f | / / [
[ | / | [ f
| | [ | e
| | | |
|
|
| | |
| | | [
I‘ |
I I “ #
. | ' | r
| | /
| |
| |
| s | |
| / / |
2 / / | / | / /
J / / J / J / /
-4
Ous Zo‘us 40‘us so‘us Eo‘us
(R - - - - [ ; )
|vrms:1.731V  ||Vavg:8.@51V  |[Vmin:-2.444V ||Vmax:2.446V | Vpp:4.898V \“\ HuE || (O |

Fel 1-29 A ER R
8. Hwdr “HEIA” BRI IR

9.
e al LB AT B2, (R ThRE .

65MEHZ L5V 1207 FEE

2 BN RF T ok, ARSI TREE R K B2 IIRE, O

10. K BRARRE S B F i, 1 A T A TSN T8 Bl g, AT b

Hzh, HBBIEREER .

A0us

S0us

1-30 HEEPIE K/
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11, BbsZe A 1Es ] LA shEIE .

al
.
. S N
\ /
2 \\ .
/ \
/ \ \
/ \ \
G— | ey \
/ A\
/ \
/ \
of / \ \
/ \
\‘\ )
) \ / \
| / \
/ ; \
\ / \

2 N\ / 5 / AN

N N A
a4l

30us 35us 40 us 45us

K 1-31 B ol
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