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1 USB Mz &% ACM2108/ACM108 ¥E R4

AR I 2 AC608_7Z010 FF & #4 L 94 —A™ USB A2 3k ACM68013 #= ADC 2
B ACM2108/ACM108, i it USB A% 33k o i s K % id k#9441, #RJG FPGA A
USB T & 8% 3E v MAT 404, M 52 313 ACM2108/ACM108 A% 3 64 5 HE 91 % |
HAERAHFANRABCK A BB RSB E ., BLE T X )G, ACM2108/ACM1080 F 445
K EHKAE, - ACM2108/ACM108 K 5 49 # 4% 74 % % PS 5449 DDR3 ¥, F & USB
¥ DDR3 &9 EHEMmECIK, AP TALE®m L@ FX2_USB K T &
CyControl #HATHA T R, F U XIKEGEKDGEIE, REEH
MATLAB %k #4347 3t — o 69 K38 4k 32 57,

1% A% £ %2 VA ACM2108 A 7 24T 5LEA a9, Bl P 4= R 4% F 49 ACM108 4% 3k,
KRBT RBRAFER, 122 F %2 F 692 ACM108 A3k 2 A — & ADC/DAC 8 id
TTIAME R o AN B 6 TAE LA “ac608_7z010_acm2108 udp_ddr3. rar”
= “ac608 7z010_acm108 udp_ddr3. rar”,

1.1 RGBT

i HUK F Y FX2 USB it T A CyControl, ¥ Wiikir Ki%, R0
it AC608 72010 JF & H_EAMER ACM68013 Bl ¥dE, BE/G M USB Rk
B T AT H 2, AT SEILAT ACM2108 BB REESRZ . ¥ R B L
KPFHIEMRE . BiE R G, ACM2108 18 JF 45 K 4 ¥ dl . 6%
ACM2108 HEHCRAE KB 17453+ DDR3 . & /5% DDR3 " 77f 3o i
USB f&%6 22 LN, - F i it ) SR 4 30 A 4004 97 F MATLAB 3H T HE— 22 i . &
SRR HE R N ] 1-1 B

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

HAME: http://www.cnblogs.com/xiaomeige/ HOARHEA



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

AN#5FF FPGA EIBA KRB 1E T 3R
Fs2 Ty FPOA JILFF RAED  FFRAR 3 B E TR —TH

loc _c1k100m
clk 50M

pll clkl125m
——

FPGA [

ps2pl_clk50m_0
—_—

usb_stream_out usb_cmd usb_cmd_rx speed_ctrl

g@ ACMBBO13HE 5 [ [ ' T

usb_stream_in state_ctrl F»| ad_8bit_to_16bit [€«{ acm2108_test K*

AX
PL
HP

PS
A YRIZIZ R A

> DDR3

Cortex-A9

K| 1-1 USB J% F 2 A& % ACM2108 #4423 i e 1 HE &

AT BT EIRE R PL 8  FACRS B iH#EAT UHE, PS H I
HESH:

[ACZ702)] ZYNQ PL {25 PS DDR3 X 1155 # bl 28 15 i

http://www.corecourse.cn/forum.php?mod=viewthread&tid=29312

X5 PS #r S MRRE) ThREN 240 T

1. PLLBEHE: BUMMARE, A ik SRi A M ST 5 2 TAER 8, H
A NIHE Sy SOM I R Gt 4h, 1 PS#irihi4s PL, %t 100M [ Bhes
#| DDR3 #2484tk SOM A e 45 HoAb S ELE . 4t AD_Clk
A clk125M %5 ACM2108 MBI acm2108_test {1 .

2. usb_stream_out #iH: USB Hdl il iz hiltise, At & 2 i
Hm pe ok, Bl B UR BaAF v

3. usb_cmd MR HMCE ORI, X USB #RUE B EEAT 0 br, 2
HCHR A 2 2 ot

4. usb_cmd rx FEH: FRAFATHIBIEL, K5 NI fy S B B %
38 e RN R L PR 42 8] 58 5 23 ) it 800 L PR AR B

5. speed_ctrl L SRFFHEFE GBI, ] ACM2108 HRFFEE

6. ad_8bit to_16bit L. LI, K ACM2108 KILE K] 8 7%k
YRR 16 RLIBEE, D7 EIRA1 S 2REAT EAIHLREEE TR .

7. acm2108_test: ACM2108 #ifi KA MIAB L, o AT & 1t
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T DDS ik, JifE g 5 B 1 DAC &R AR SR

8. state ctrl #ikk: ADC K&E%E DDR3 2247 USB KiLINGFEHIEH,
TS S0, R PIRAS SR H R,

9. fifo axi4 adapter Bid: fifo #2113 AXI4 £ RS 2 /> FIFO).

10. usb_stream in f5Et: USB Ei#fEim KIEFEL, Wi &KL 3| 28T
USB ik H 2%

1.2 ACM2108 &3 ADC+DAC B G/

ACM2108 #5HEE T[] 77 50 44 BEA A A B T H A i) i i o 3 B A A1 1 8 7
50M KA Z EE ADC &5 7 MS9280 (5EAEZY AD9280, {HJZHME Ik AD9280
) 1 125Msps #Hig R =R DAC O A MS9708 (52434 AD9708). Flér
AT AOUE S B, SCBL T 5V BEEHENES K ECRAE, DLUESERLE
S, FE 1-2 4 ACM2108 itk sz A

Kl 1-2 ACM2108 sz

ARGl T/ MEEF4: 251 FPGA. SOC. Zynq JFEM, B4EEIF &R
A& K% O PEAL AR . AC620. AC6102. ACX720. ACZ702. AC609. %
f FPGA JF &M (AC208-SAS5Z). AC608 PFAHEM . AC601 ALK . AC675
GRS

1.3 Bt

SR AR IR S T BT AR BEAT A 4
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1.3.1 USB i i B Wi fi i bk

USB #im Uiz fil i He (usb stream out) FRITNAE AN W K 35 5 2 v i)
Bk, B s BUE B A D, BB O R~ B 1-3 B

[1:0]fx2 faddr
clk
fx2 sloe
reset n
fx2_slwr
[15:0]fx2 fdata
fx2 slrd
D2 Megd 1 usbh stream out [ 1y pke end
fx2 flagc
fx2 slcs
fx2 ifclk
[15:0]data out
source ready
data_valid

K| 1-3 USB_Stream_ OUT &l 14|

B O S WA R 3R 1-1 PR

# 1-1 usb_stream_out B 5%

IEREEY /S 10 | 55 =X
clk {5 5
reset_n S5, KHEFEE

fx2_fdata[15:0] FX2 74 USB2.0 & i [¥) SlaveFIFO f % &
x2_flagb FX2 A USB2.0 it 1 I 5 2 S ks &
x2_flagc FX2 74 USB2.0 & (1) &1 6 Wids &
x2_ifclk FX2 4 USB2.0 & F B4 O 85 5

source_ready

AR B BRI R YHE S, B FPGA HIZEAF FIFO HF & i 1 =]
A —Mi USB %8, W 521 M Slave FIFO Hh J: e B # i

fx2_faddr[1:0] | O | FX2 & USB2.0 it /i [f) SlaveFIFO ) FIFO Hihik£&

fx2_sloe O | FX2 & USB2.0 8% ] SlaveFIFO i RS S, (KA 3L

x2_slwr O | FX2 A USB2.0 it 4 11 SlaveFIFO (5655, 1RHFHE R

x2_slrd O | FX2 A USB2.0 it 4 11 SlaveFIFO (i HilE 5, 1RHPFE R

fx2_pkt_end O | BB FirEzS

x2_slcs O | FX2 & USB2.0 &5 1) SlaveFIFO W ikf5E S, =4 SLCS fithmiiy, ANAIsAT4;
g

data_out O | &il FPGA I T iy USB %iidfE

data_valid O | &nl FPGA IR T I USB s 5 2br £ M55
EFRLLEX2 TELEE S, #2Y5 FX2 #HTERENES, 2t FX2 #
SlaveFIFO :#{F . data out Fl data valid s& 15 HU B 15 S5 5B A XU 5, A
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XFHAME S, AT LAARE 5@ FX2 BRI BE 7% 3] RAM. FIFO +,
PASEILA F E 5 S -

[FRy, B EFET FX2 A FPGA 34T S2br B HHF KB, HR400 USB 4R
FEAE ZE AL (A A 2R, BT LLLAATE FPGA X1 £ ) 245 il AN 85 1 &
2, NIz R B E T — N4 N source ready M55, %15 5 %,
7 f0¥F M SlaveFIFO i3z B — A %8s

FAVE ARSI 7 LB DhRe, & SRS TR, 25l =

4

parameter [1:0] stream_out_idle = 2'do;
parameter [1:0] stream_out_read = 2'd1;
parameter [1:0] stream out wait = 2'd2;
BARRPRS A BT B 1-4 Fros.
source ready == 1

stream out idle
slrd n =1
sloe n =1

fx2_faddr = 00

fx2 slwr = 1

stream out wait
slrd n = 1
sloe n = 1

fx2 faddr = 00

fx2 slwr =1

fx2 flagh == 0 fx2 flagh == 1

stream out read

slrd n = 0
sloe n = 0
fx2_faddr = 00

fx2 slwr = 1
K| 1-4 usb_stream_out R E

TR R REASIRAS A AAD 1 TH AT 187 5 AR 1 B

1. stream_out wait K7

£ stream_out_wait IR I g, S545 238 8 FH 1248 5o V8 AL USB sz BGHT Y
B, Y4 source ready 55 N m M A%,  HRtAS 0B TH ot 5 Eds fovr
W, 9140 FPGA 2247 FIFO T 2y (4 (el 47—t USB %idfs, W ft
YFM Slave FIFO H A IR, RGIREBFLE 2 stream_out_idle IRASFAF L
s, AT IR:
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stream_out_wait:begin //%ERFEUIE(E 2 AE RV N USB HHs2EUHT IR B
if(source_ready)
next_stream out state = stream out idle;
else
next_stream_out_state = stream out_wait;

end

2. stream out idle K7

stream_out_idle IRZZFE slrd n Ml sloe n BN EHFHIH EIRS . HE
2 NEHIbRE X2 flagb AMKHSF (BBGE), RENVUIEALT stream out idle /[j(u,
fx2_flagb R Y (i 2 BT ZJ5, RSN stream_out idle IRZSBk
¥ % stream_out_read KA, JFA liéﬁliﬁﬁ (ML NN

stream_out_idle:begin  //%fF FX2 [ Slave FIFO Humrl 2 JE=S
if(fx2_flagb == 1'b1l)
next_stream_out_state = stream_out_read;
else
next_stream_out_state = stream_out_idle;

end

3. stream out read R7

1 stream_out read RZSH, FPGA Wi SE i i 2 1Y FIFO HRise BUE R . 24
x2 flagb ZF KL, a2 2 B FIFO AF 2 G, Bk# [0l stream out wait

W&, AN P

stream_out_read:begin  //Mu s 2 HRiECEHE
if(fx2_flagb == 1'b0)
next_stream_out_state = stream_out_wait;
else
next_stream_out_state = stream_out_read;

end

FEL IR I 5, 75 E0E slrd_n{& 5 Al sloe_n {5 5 A4 BE s B
slrd_n 15 5 H sloe_n 15 SR MCH-FA R, ARSI T Fros:
//74 3 Slave FIFO ##EiER(ES
always@(*)begin
if((current_stream out state==stream out read)&(fx2_flagb==1'b1l))
begin

slrd_n = 1'b0;
sloe n 1'bo;
end else begin
slrd_n = 1'b1;
sloe_n = 1'bl;

end
end
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1.3.2 Bt Ay SR

B A 2 BB usb_emd, R USB AR%E R K115 a7, 1521
i B BRI B PP EEAT AL B], A2 AR A S5 AE B R & 1-5 s

Clk

Reset n cmdvalid

[15:0]rx data USb_Cmd [7:0]address

rx_done [31:0]data

1-5 FUSCH fir S BERAE R

S SV N R 1-2 Fion.
B 12 U A A BIYUE B R

{55 % /0 | (55 & X
Clk MR T AR 8h
Reset_n WG N E S, KEFEN

I
I

rx_data [15:0] | | USB 8 i A PR B ) 16 7 2045
rx_done I | usB — R HCGE bR S 5 S
cmdvalid O | it HMbrElES
address[7:0] | O | fidE ACM2108 f175 77 2 bk (5 5
data[31:0] O | BRI AEa P i K

USB — IR IERI AT T AN 32 AN, N 1 seilifiid USB 2 Hux Leay
frasE, 7520 RIE — IR B BEAT IR A RE LT . 0T it sl l, —
A — 3 8 AN, Ak, WiE. HhbB. BB ik R 1-3 B

N

& 1-3 kg AR

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

M EFRPATLUE 1, EmiEdE—3k 8 N1, sl DO~D7 Fox, Hr,
DO 1 D1 B/ EEAE ik, HAERIE N 0x55. 0xAS, D7 fEmiE, FHAE
SEA OxFO. MU Sk At 2 iR A2 R 1 R s i, A R0 i 2 RATT
BT . D2 ARRMEEREN T AL, D3 HES N 74 KA1
24~31 i, D4 NEFGNZFAAZRTEART 16~24 1, D5 NES NEFARMEIET
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8~15 17, D6 NEF Narf7as KB 1) 0~7 i,

B Ve -2 K USB #:0B Bl I id il Bk g z0, 44 D2 1Ryt
bl address ¥ith, f&EBSBATFAE, D3~D6 3L 32 A/ NEE data Hith, 4%
il ACM2108 BEATHHRLAHTAC B o I PR A o (88 70 AR 2R 47 U B -

e, HKEME] T rx_done {55, data str ZESE 4 A7 USB 20 2 il B0
AR 32 T e Ml ARES IR s
always@(posedge Clk)

if(rx_done)begin

data_str[3] <= #1 rx_data;

data_str[2] <= #1 data_str[3];

data_str[1] <= #1 data_str[2];

data_str[0] <= #1 data_str[1];
end

B Jo F WA 2 B a2 2 IR, A EUERTS DO 8'h55, D14 8hAS,
D7 Jy 8hFO, MIAKZE IR IEH, AN — MR LSS cmdvalid Hi
e HEmlE T, PR EdE A TR, SN PR
always@(posedge Clk or negedge Reset_n)
if(!Reset _n) begin
address <= #1 0;
data <= #1 ©;
cmdvalid <= #1 ©;
end else if(r_rx_done)begin
if((data_str[0][7:9] == 8'h55) && (data_str[0][15:8] == 8'hA5) &&
(data_str[3][15:8] == 8'hF0))begin
data[7:0] <= #1 data_str[3][7:0];
data[15:8] <= #1 data_str[2][15:8];
data[23:16] <= #1 data_str[2][7:0];
data[31:24] <= #1 data_str[1][15:8];
address <= #1 data_str[1][7:0];
cmdvalid <= #1 1;
end
else
cmdvalid <= #1 0; end

else
cmdvalid <= #1 0;

1.3.3 Fe o B3 Bk

TR (usb_cmd rx) F MARIEL iy SR (usb_cmd) $RUEI
HlR RO N R RI R, R X A a2t AT U, T RE ATkt 7355 4
R 1-4 PR

R -4 FAR IR
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B2

iy | frvE

Dhnefa s

start_sample

0 1

HHOIT UG R RGF AR, XA 85 NMERAE B AT R 33—
FE I RAEAT G 1

adc_ch_sel

W B R, 26, ACM2108 b2t T ADC1. ADC2
ANBIEHATHIE R, ACM108 A —A@EiER MEM (01: &
& 0; 10: i@iE 1)

set_sample_num

BIENDTERS . MERFE 512 MEE, MiZAFEETEA 01
00.

set_sample_speed

ADC KA B HFAd. WREEN 0, RN B RFF—IK
50M N2 50M [RSRFEE A, B THBUE S T LA B SR ARSI
E, WEN 1ML 25M. WREEN 27 OF, B R 2
9999, REFHAFWEZ 5k, WHUANRFEMEZMMRR: HE
THUE= Felk/Fs — 1, Fs @A RIRFESR, Felk 2 RGN & 50M.

R Fe A i BB 1 45 FIME B R B 1-6 Pl

clk

reset

[31:0]cmd data

cmdvalid

[7:0]cmd addr

[1:0]adc ch sel

[31:0]set sample num

USb_CIIld_I‘X [31:0]set sample speed

start sample

K 1-6 15 ez RS HE I

BEHAE SRR & 1-5 P
2 1-5 H A R BRLS 5001 %

(B 110 | 55 mX

clk I R {5 5

reset I BIREAES, mB AR
cmd_data[31:0] I BB FA A RIE
cmdvalid I A E IR EE T
cmd_addr[7:0] I WA RIS
adc_ch_sel [1:0] (0] WG B e
set_sample_num [31:0] 0 BARAN L A
set_sample_speed [31:0] | O | ADC FAf s Lz 25 17 9%
start_sample O | EHITHREFEKRES

RIER 1-4 RN ZE,
emd addr A 1 B, SEIE R B cmd data[1:0]; cmd addr Ay 2 i, 7537
FRFERIEE omd data[31:0]; cmd addr &y 3 B, 1525 B K SRAE S R F){E
cmd data[31:0], AT A
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TR FIESRIEEY FPGA L FRAED FHRR FHIl SEAFAR=1L—TR

always@(posedge clk or posedge reset)
if(reset)begin
adc_ch_sel <= 2'boo;
set_sample_num <= 32'd256;//KFEH REEBIEN 4G
start_sample <= 1'b0O;
set_sample speed <= 32'dQ; //50M KFE%
end
else if(cmdvalid)begin
case(cmd_addr)
0: start_sample <= 1'bil;
1: adc_ch _sel <= cmd _data[1:0];
2: set sample num <= cmd_data[31:0];
3: set_sample speed <= cmd_data[31:0];
4:

begin
adc_ch_sel <= cmd_data[1:0];
set_sample_num <= cmd_data[23:8];
start_sample <= 1'bl;
end
default:;
endcase
end
else
start_sample <= 1'b0O;

1.3.4 RFER IR

KAETE R H] (speed_ctrl) HEHLH KA ACM2108 )RR A, 1%
gERHER I T 1-7 Bir.
clk

reset n

adc_data en

ad sample en speed_ctrl
[31:0]div_set

P 1-7 SRFf R i A b

MZAEHR S S BB I R 3R 1-6 Fiom.
% 1-6 FTREH R PSS %

554 110 | E5EX
clk I FELL 81 {5 =
reset_n I B EAME T, CETFEA
ad_sample_en | | WA BRI EE S
JE4#: https://xiaomeige.taobao.com B 5 M: www.corecourse.cn
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div_set[31:0] | I RSB IEIEHIE S, div_set= Felk/Fs — 1,
Fs 2 MBI RAER, Felk & RS0 &1 50M
adc_data_en | O | ADC RFE&RAFMEMIRESE 5
ACM2108 FRBR ) i K RFEH Ny S0M, 3075 A T T I = () SRRl
A LAMKIHEZS ADC $#24t SOMHz IR 20{5 5, {H7E FPGA WHEB, X 50Msps KA
SE A YR AT HHCE R AR VRS . LEAn IR DL IMsps IRAE TR KAE, T
R B AIRE 50 S RAEEH I — 45 A B A, Atk 49 DNl B4 & 57,
XFERLAESEIL IMSPS HIRFEZR T T A T 9 5 A RACAS LI HIR T RE .
WE— S divent, M4 RFEERE(E S ad_sample en ZJ5, THEES
1, S EUESE TR E R divset FIBE, KitBEsE = AT 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 <= ©;
else
div_cnt <= div_cnt + 1'd1;

end
else
div_cnt <= 0;

TR T EUER 2] div_set RN %, fliGE ADC KFF4 RAF RS 5
adc data en, FATKZETHL, SASLINERR div_set AN RAEEIR I —/ 45
BT, TR B0 ADC SRR AT Fros:
always@(posedge clk or negedge reset n)
if(!reset_n)

adc_data_en
else if(div_cnt =
adc_data_en

else
adc_data_en <= 9;

1.3.5 ACM2108 Jlj ik

ACM2108 H¥E RAE MR (acm2108 test), FEiZfH P RATE T T
DDS fRE, T8 s AR H 58 DAC S FEAEE SR, FERIGIE T
ACM2108 fibk | DAC FEE ARG S 4 B IR . ZARER A FEAME B an I 1-8
FfioR:

A
1]

5
iv_set)

A
nn
R Qo

J

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/

53 FPGA E1BA
Fs2 Ty FPOA JILFF RAED  FFRAR 3 B E TR —TH

R BB IE IR

Clk

key in

[7:0]ADO

[7:0]AD1

clk125m

c1k50m

AD_Clk

acm2108 test

AD1 CLK

AD1_CLK

[7:0]DAO Data

[7:0]DAl Data

DA1_Clk

DA1_Clk

] 1-8 ACM2108 4 R AR Ml B e 3 A HE 1]

KHZAE G S5 PR ER 1-7 o
# 1-TACM2108 i KA MR HUE S5 Ui =

Ui 1 44 Ui IR | ik

clk input R4inT %P 50MHz

key_in input 1Y) E 5

ADO input ACM2108 J#1H 0 ) 8 BRI NG 5
AD1 input ACM2108 i#iE 1 1) 8 i FHmINIG 5
clk125m | input DDS #5¢ LAER 4 125MHz

clk50m input PLL % Hi ) 50M FJ

AD Clk input B[] ADC 3 11 TAE I b

ADO CLK | output ADCO 3% I T AR b

AD1 _CLK | output ADCI1 ¥ 1 AR

DAO Data | output DAO i i (5 5

DAl Data | output DAL fi 55 5

DAO Clk | output DACO 3 [ T AF b

DAl Clk | output DAC1 i [ T AE b

NS EREHER AR ST, BAR SR B AT BB I

V1 DDS BEHARTD, 3 ARSI R B

DDS_Module DDS Module(

.Clk(clk125m),
.Rst_n(1'd1),
.EN(1'd1),

.MODE (MODE ),
.DA_C1k(DA_Clk),

.DA_Data(DA_Data)

)s

IR P RS, R AR QR B -
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key filter key filtero(
.Clk(C1k), //50M I g N\
.Rst_n(1'd1), / /RS AL
.key_in(key_in), //fuHN
.key_flag(key_flag), //iu#trEfES
.key_state(key_state) //#ZBEIREENL

B

Y —LnT DAY 24 R, BRI B N, B 1, B RnR
2375 0, RIS Fs:

always@(posedge Clk)
if(key_flag & (!key_state))begin
if(MODE >= 23)
MODE <= ©;
else
MODE <= MODE + 1'd1;
end
else
MODE <= MODE;

24 Fpxt Ny R B an N 3R 1-8 FiR
% 1-8 23 MUTV SIS %

TRERAL | SR FEARREL | SR AR | xR

0 1.25K 1E5%9% | 9 125K IE5Zzy | 18 6.25M 1E 5%
1 1.25K J7i% 10 125K J5 ik 19 6.25M J5 ik

2 1.25K =f9% | 11 125K =y | 20 6.25M = ff %
3 12.5K IE5%)% | 12 625K 1E5Zy | 21 12.5M 1E %3
4 125K J7if 13 625K itk 22 12.5M i

5 125K =% | 14 625K =fik | 23 12.5M =ik
6 62.5K IE5Z3 | 15 1.25M 1E3% 3k

7 62.5K J7 % 16 1.25M J7 i

8 62.5K =fik | 17 1.25M =ik

1.3.6 BIEALY FRARER

N T JE G S AT BT TR KA, F Sbit B Al 16bit BT
174t . 8bit #% 16bit FRERFIEAHE a0 T K 1-9 Frw
clk

ad sample en
[7:0]ADO ad 8bit to 16bit
[7:0]AD1

[15:0]ad out

ad out valid
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K 1-9 Hdla ™ R A S5 HE

WZAEHRE S U I R 3R 1-9 Fios.
% 1-9 Bl Ay B B %

Ui 1 44 Ui [ 7Y Hik

clk input RGN B S0MHz

ad_sample en | input ACM2108 BT Hdli REEMERE(S 5
ADO input[7:0] | ACM2108 i#iE 0 K 8 Wi EMNGE S
AD1 input [7:0] | ACM2108 iEiE 1 /) 8 (i HHEMNGE S
ad_out output[15:0] | 16 fr&ifsm {5

ad_out valid | output WA SUE S

ACM2108 FEHCRAE 2 2 T 5 8, EEIRAEKIBIE +5V~-5V
HIIESZ, ADC M Z4m B mi oy 255~0, 13T _EAZHLLE 70 b Bl 1
I 5 BRI R A TS0, A BIRATHAT R RERUE R ADC KR 2 Hds
k128, Wl EEAER, RGBT IR R A E AT S AL, AR5
1R EIMA 75 8 kb 0 19772080 16 AL BRI H o ARELE /A0S 40 B
TN
module ad_8bit_to_16bit(

clk,

ad_sample_en,

ch_sel,

ADO,

AD1,

ad_out,

ad _out_valid

)s

input clk;

input ad_sample_en;

input [1:0]ch_sel;

input [7:0] AD@;

input [7:0] AD1;

output[15:0] ad _out;

output ad out valid;

reg[15:0] ad_out;

reg ad_out valid;

wire [7:0]s_ad_inl;
wire [7:0]s_ad_in2;

ADO + 8'd128;
AD1 + 8'd128;

assign s_ad_inl
assign s_ad_in2
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always @(posedge c

ad out<={4'do,
else if(ad_sample_

ad_out<={4'de,
else if(ad_sample

ad_out<={4'de,
else

ad out <= 16'd

always @(posedge cl
ad_out_valid <= a

endmodule

1k)

if(ad_sample_en && ch_sel == 2'b0o1)

s_ad_in1,4'de};//

en & ch_sel == 2'b10)
s_ad_in2,4'de};//
en & & ch_sel == 2'b0o0)

adc_test_data,4'de};
H

k)
d_sample_en;

1.3.7 state_ctr]l iR

fifo_axi4_adapter F55R {142 il {5 5 anfar 2 A= PA A USB RIS a4 A A ik 2
X L i) @R ] DUE I — MR R state ctrl R, 1B 45 HIME R a0 R B

1-10 ffros:
clk

reset

fx2 clear

start sample

rdfifo clr

[31:0]set sample num

rdfifo rden

adc data en

wrfifo clr

rdfifo empty

state ctrl

ad sample en

[15:0]rdfifo dout

[15:0]usb fifo wrdata

wrfifo full

usb fifo wrreq

[10:0]usb_fifo usedw

inout switch

1-10 state_ctrl 45 HIHE K]

KT S S B W R 3R 1-10 B
% 1-10state_ctrl i E 5 E
EREEY i RREE
clk B 5 5

BRENAE T, =T RAL

start_sample

ADC BB HaR G 5

|
reset |
|
|

set_sample_num [31:0]

BEE MR
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rdfifo_empty I | i FIFO MRS bR s, A FHRI 24 A0 FIFO &% % (B FIFO A
FTHH

rdfifo_dout[15:0] I B FIFO sttt , Hdmfose sy 16 iz

wrfifo_full I 5 FIFO B #tr MBS, M THIRZET FIFO 2 5H# 5

adc_data_en || ADC R Frei Rk L AE L 5

usb_fifo_usedw[10:0] | USB KIE BRI S FIFO 113

fx2_clear O | USBiEREE

rdfifo_clr O | & FIFOWEZTEHIE S, AE i FRRIITIET, PUTIETHRIER, &
RIEZS 34 M LA EAN S Crdfifo_clk) & 3R v o

rdfifo_rden O | & FIFO MR g5 S, Sm B PR FIFO B28dE, i
TEAR I E K, FIRTE FIFO JE72 (rdfifo_empty =0) 1L i3

wrfifo_clr O | FIFO 5iERRES, wrfifo_clr [AMT =44, CRIE wrfifo 175 %/
SR AR A%k

ad_sample_en O | ADC RFefliferr &5

usb_fifo_wrdata[15:0] O | USB FIFO EE R I% 1 16 f ¥R

usb_fifo_wrreq O | USBFIFO 51k 155

inout_switch O | 0:read, HiPC 4 FPGA FR1E4 Ll:write, H FPGA [a] £x2 i 4k 17 ]
PC AL %

fifo_axi4_adapter #5& P 75 £ (1) ¥ #l {5 5 A : wrfifo_clr. wrfifo_clk.
wrfifo_wren. wrfifo din. rdfifo clr. rdfifo clk. rdfifo rden. I & 15 5 # :
wrfifo_clk 1% 5 ad_8bit_to_16bit fEELH) clk fREF—FA 50M;  rdfifo_clk Mi%
5 usb_stream_in FEHRF] usb fifo wrclk frEF—FCA 50M; wrfifo wren 554
ADC #EHH AR A 25 5 ad out valid; wrfifo din {5 5 AXWEALY AL
Y 16 A FIEHETS 5 ad_out. Fr¥E LR CA1FBIMERE F41,  state_ctrl Fibk
T B AR G S8 wrfifo_clr. rdfifo clr. rdfifo _rdens

USB {ERF IR IEEIGZ AT, ATz Sk B AL, X H 2 R
USB Arist B U, {RIE USB RECRIERIASE ADC ARbk 2 Hi R A 21 1) 8 .
USB 7E R IEF I #8572 B 512 2717 (USB Fl AR/ BRI AT K% 1

RAE L stid, FATAT LSRRGS SE B R D Re . 2 SCIRS IR &

1-11 Fros.
* 1-11 state_ctrl IREZHIFHOR SRR

0 IDLE TRRES

1 DDR_WR_FIFO_CLEAR | DDR E FIFO &R A&
2 ADC_SAMPLE ADC RFEEHRIRAS

3 DDR_RD_FIFO_CLEAR | DDR iz FIFO jE R &
4 RESET_USB H A7 USB IRF

5 DATA SEND _START BRIk A

6 DATA SEND _WORKING | #iE & iZE 5 BoR s
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I T G S REASIRAS X N AR .
1. IDLERZE

Xf start_sample RAERRIGAI AT F7 47, [FINPREH R TAEERA IDLE, 1R
(LY 0NN

always@(posedge clk or posedge reset)begin
if(reset)
start_sample_rm <= 1'b0;
else if(state==IDLE)
start_sample_rm <= start_sample;
else
start_sample_rm <= 1'b0;

end

P74 start sample rm 155 2 f5# inout_switch £ 1, fXF H FPGA 1] fx2
O 4k H) PC _EAEEE, k5% DDR. WR_FIFO CLEARRZE. 75 HARSACHS
AU PR

begin

if(start_sample rm)begin
state<=DDR_WR_FIFO_CLEAR;
inout_switch<=1"b1;

end

else begin
state<=state;
inout_switch<=1"b0o;

end

end

2. DDR_WR _FIFO CLEAR R

MFHANE FIFO ERREE, HIHIERS FIFO W RIEEE. & EIER
DDR 5 FIFO Hit-%8s, RIEZED 10 HRER, SR .

always@(posedge clk or posedge reset)begin
if(reset)
wrfifo_clr_cnt<=0;
else if(state==DDR_WR_FIFO CLEAR)//UI5#EN TiE fifo IR4
begin
if(wrfifo_clr_cnt==9)
wrfifo_clr_cnt<=5'd9;
else
wrfifo_clr_cnt<=wrfifo_clr_cnt+l1l'bl;

end
else
wrfifo_clr_cnt<=5'bo;
end
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R G SR wrfifo full (i fifo WifE5) FMESHAK, FKE, FonmbiE
FIFO BB ANEHE, MWEHENT RS, EiEST (A1) FIFO K%, FIFO
K full {5 54285, ] LLACKNEESE AL FIFO & A ST FIFO #1475 #1E/],
R 542 AT 5ER, 25 FIFO BN R E, full (542K, #tavEs FIFO
4T 5#/E. DDR E FIFO i& R SACRL U R Fiow:
begin

if(!wrfifo full && (wrfifo clr cnt==9))

state<=ADC_SAMPLE;

else
state<=DDR_WR_FIFO_CLEAR;

end
2 4bF DDR._WR_FIFO CLEARRZAN, AT B4 RS FIFO 5
wrfifo_clr, H=HIENAE ShmiRft, ZPrbUHRMEERERE S EY 3 41, £
T 4TE FIFO 55 Wb m i E, PARIEE TR 2 A5, Wl fE
wrfifo _clr_ent 4 0. 1842 i, wrfifo clr & 1, 70 wrfifo clr 4 0,
always@(posedge clk or posedge reset)begin
if (reset)
wrfifo_clr<=0;
else if(state==DDR_WR_FIFO_CLEAR)
begin
if(wrfifo_clr_cnt==0]| |wrfifo_clr_cnt==1||wrfifo_clr_cnt==2)
wrfifo_clr<=1'b1l;
else
wrfifo_clr<=1'bo;

end
else
wrfifo_clr<=1'bo;
end

3. ADC_SAMPLEIRZ

BN ADC REHIEREZ G, HHRWE ADC KA it 4
adc_sample_cnt, 477/f adc_data_en {5 52 J5, AWK ade_sample_cnt THE{A
01, X ADC REEMIBHRREAT I8 AT Fs:

always@(posedge clk or posedge reset)
if(reset)
adc_sample_cnt<=32"'do;
else if(state==ADC_SAMPLE)begin
if(adc_data_en)
adc_sample_cnt<=adc_sample_cnt+1'b1l;
else
adc_sample cnt<=adc_sample cnt;
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end
else
adc_sample cnt<=1'bo;

24 adc_sample_cnt 18 2% 8 FERFEEAE N4 HH. ade data en G XU E
B, ADC B RAETE R, BhEE 2L FIFO JERRRE, RIS W FHR:

begin
if((adc_sample_cnt>=set_sample num-1'b1)&& adc_data_en)
state<=DDR_RD_FIFO CLEAR;
else
state<=state;

end

40T ADC_SAMPLERZSES, FRATTETF 27 A KA RS 5 ad_sample_en
25 B A IUE A, 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 FIFO CLEARIRZS

BAE FIFO IR&Z G, HEWETFEREL FIFO Wit#i# rdfifo_clr_cnt, &

UEZE/D 10 FRER . ARSI T B

always@(posedge clk or posedge reset)begin
if(reset)
rdfifo_clr_cnt<=0;
else if(state==DDR_RD_FIFO_CLEAR)//WIEHEN TiE fifo IRA
begin
if(rdfifo_clr_cnt==9)
rdfifo_clr_cnt<=5"'d9;
else
rdfifo_clr_cnt<=rdfifo_clr_cnt+1'bil;

end

else
rdfifo_clr_cnt<=5'b0o;

end

RIE L rdfifo_empty (¥ FIFO M 5) B 5HiK, FiKfE, £x
FIFO R EZA# S5 ANEHE, RN T —ARE . 7EiE2(EAL) FIFO IR,
FIFO [] empty 15 5248 &, 7] LLAATESE N7 FIFO B A RVEXT FIFO 347 15:45:
TERY, BIE 3Rt R RAI S, 25 FIFO MBS R )G, FIFO #15 N5,
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empty {5 522K, HAAVEXS FIFO BEATILHRAE, SR)5 B4 2] RESET _USB IR,
x2_clear {55 H i, JF4ATERR USB, i FIFO i& BRI N Al :
begin
if(!rdfifo_empty && (rdfifo_clr_cnt==9))begin
state<=RESET_USB;
fx2_clear <= 1'bl;
end
else
state<=state;

end

40T DDR_WR FIFO CLEARIRZSHE, FRATTHE E = AEiE R FIFO K155
rdfifo_clr, H=HUERAE THiE S, B UHRMERAEIR(E S AN 340, 2N
T 457E FIFO 59 &% W Hm I [E], PARIETE 248 2 AT 58, WAl & 7
rdfifo_clr_ent 4 0+ 182K}, rdfifo clr & 1, 750 rdfifo_clr 24 0.

always@(posedge clk or posedge reset)begin
if (reset)
rdfifo_clr<=0;
else if(state==DDR_RD_FIFO_CLEAR)begin
if(rdfifo_clr_cnt==0]||rdfifo_clr_cnt==1|]|rdfifo_clr_cnt==2)
rdfifo_clr<=1'b1;
else
rdfifo_clr<=1'b0;

end

else
rdfifo_clr<=1'b0o;

end

5. RESET USBIR#Z

AL USBARE RN Tl kR USB Hist f 8, AN ZIREZ )5, USBE
ALt ##s rst_usb_ent JFHERTHEL, 1HEB]— €l 25, FIK £x2_clear, fiff USB N
i B Be s TS s R AR T s
begin

if(rst_usb cnt »>= 20'hffffo)begin

rst_usb_cnt <= 0;
state<=DATA_SEND_START;

end

else if(rst_usb_cnt >= 20'h7fff0)begin

rst_usb _cnt <= rst _usb cnt + 1'd1;
fx2_clear <= 1'b@;

end
else
rst_usb_cnt <= rst_usb _cnt + 1'd1;
end
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6. DATA SEND START k7

H#E ADATA SEND START IRZ&Z 5, state BLiEBE 3IHHE KIXIRAE, USB
A E R, ARSI FrR:

begin
state <= DATA_SEND_WORKING;
end

7. DATA SEND WORKING IR #

NI RIFIREZ G, JRIEFIETHES send data cnt 1150375 2oRE
PIEHE N E set_sample num B, BkF: 3| IDLEIRZES, FEM— KRB RERIE; X4
USB Ki% FIFO iU T 512 i, {# fifo_axi4 adapter BLER[{3E FIFO fifE(E 5
rdfifo_rden i F, JF4H A DDR3 Histdiidl; & kiE—A 16bit 2, WA
TR RTAN 6 AF,  T) EH [F] B AR o AR a0 R BoR

begin
if(send_data_cnt>=set_sample_num-1'bl)begin
state <= IDLE;
rdfifo_rden <= 1'b0;
end
else if(usb fifo usedw < 512) begin
rdfifo_rden <= 1'bl;
state <= DATA_SEND_WORKING;
end
else begin
/%] 1 BERIE—A 16bit Hlls, WIRARE 1f F4F, WER R B4R
rdfifo_rden <= 1'b0;
state <= DATA_SEND_WORKING;
end
end

* rdfifo_rden Ny 1 IEHE, RSP EFHERIRZ )G, send data cnt THEUE
1, SR USB A& BIBHREAT THE, AT s
always@(posedge clk or posedge reset)begin
if(reset)

send_data_cnt«=32"do;
else if(state==IDLE)

send_data_cnt«<=32"do;
else if(rdfifo_rden)

send_data_cnt<=send data cnt+1;
else

send_data_cnt<=send_data cnt;
end

2 rdfifo_rden 552k 25, FANIFT L4 USB 5 FIFO i5K(E5 3 H
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ZL M\ DDR B BRI K, A H USB #d i A& I A gt 4T Ak
H, AR T s
always@(posedge clk or posedge reset)
if(reset) begin
usb_fifo wrreq <= 1'b0;
usb_fifo wrdata <= 16'do;

end

else if(rdfifo_rden) begin
usb_fifo_wrreq <= 1'b1;
usb_fifo_wrdata <= rdfifo_dout;

end
else begin
usb_fifo_wrreq <= 1'b0;
usb_fifo_wrdata <=16'de;
end

1.3.8 fifo_axi4 adapter Bt

fifo 2 1 3] AXI4 £z O it (fifo axid4 adapter) WJRIHESE:
[ACZ702) ZYNQ PL 25 PS DDR3 X 155 35 il o it

http://www.corecourse.cn/forum.php?mod=viewthread&tid=29312
TEVERAE, MR T ZErsEE, Friem 7 — AN REE S, JElal s
B2 5, JA3) fifo2axid B A FPIRZSHFE, W2 5 30 m DDR A5 N,

AASE0 R FroR:
S_IDLE:
begin
if(start)
next_state = S_ARB;
else
next_state = S_IDLE;
end

PRI M B AT 5 40— B0, KRR, R
HEZBES BRIV, LA I

fifo_axi4 _adapter #(
.FIFO_DW (16 ),

.WR_AXI_BYTE_ADDR_BEGIN (DDR_BASE_ADDR + 1'bl ),
.WR_AXI_BYTE_ADDR_END  (DDR_BASE_ADDR + 16'd65535),
.RD_AXI BYTE_ADDR_BEGIN (DDR_BASE_ADDR + 1'bl ),
.RD_AXI BYTE_ADDR_END  (DDR_BASE_ADDR + 16'd65535),
.AXI_DATA_WIDTH (64 ),
.AXI_ADDR_WIDTH (32 ),
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.AXI_ID (4'boooo )
.AXI_BURST_LEN (8'd15 )

)fifo_axi4_adapter_inst

(
.start (RestartReq_ddrl),
//clock reset
.clk (loc_clkleem )
.reset (reset ),
//wr_fifo Interface
.wrfifo_clr (wrfifo_clr )
.wrfifo clk (clk_50M ),
.wrfifo_wren (ad_out_valid )
.wrfifo _din (ad_out )
wrfifo_full (wrfifo_full )
wrfifo_wr_cnt ( )
//rd_fifo Interface
.rdfifo_clr (rdfifo_clr )
.rdfifo_clk (clk_56M )
.rdfifo_rden (rdfifo_rden )
.rdfifo_dout (rdfifo_dout )
.rdfifo_empty (rdfifo_empty ),
.rdfifo_rd_cnt ( )
// Master Interface Write Address Ports
.m_axi_awid (s_axi_awid )
.m_axi_awaddr (s_axi_awaddr )
.m_axi_awlen (s_axi_awlen )
.m_axi_awsize (s_axi_awsize )
.m_axi_ awburst (s_axi_awburst ),
.m_axi_awlock (s_axi_awlock )
.m_axi_awcache (s_axi_awcache )
.m_axi_awprot (s_axi_awprot ),
.m_axi_awqos (s_axi_awqos )
.m_axi_awregion (s_axi_awregion )
.m_axi_awvalid (s_axi_awvalid )
.m_axi_awready (s_axi_awready )
// Master Interface Write Data Ports
.m_axi wdata (s_axi_wdata ),
.m_axi_wstrb (s_axi_wstrb )
.m_axi wlast (s_axi _wlast ),
.m_axi_wvalid (s_axi_wvalid )
.m_axi_wready (s_axi_wready )
// Master Interface Write Response Ports
.m_axi_bid (4'boooo )
.m_axi bresp (s_axi_bresp ),
.m_axi_bvalid (s_axi_bvalid )
.m_axi_bready (s_axi_bready )
// Master Interface Read Address Ports
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.m_axi_arid (s_axi_arid ),
.m_axi_araddr (s_axi_araddr )
.m_axi_arlen (s_axi_arlen ),
.m_axi_arsize (s_axi_arsize )
.m_axi_arburst (s_axi_arburst )
.m_axi_arlock (s_axi_arlock ),
.m_axi_arcache (s_axi_arcache )
.m_axi_arprot (s_axi_arprot ),
.m_axi_argos (s_axi_arqgos ),
.m_axi_arregion (s_axi_arregion )
.m_axi_arvalid (s_axi_arvalid ),
.m_axi_arready (s_axi_arready ),
// Master Interface Read Data Ports
.m_axi_rid (4'boooo )
.m_axi_rdata (s_axi_rdata )
.m_axi_rresp (s_axi_rresp )
.m_axi_rlast (s_axi_rlast )
.m_axi_rvalid (s_axi_rvalid )
.m_axi_rready (s_axi_rready )
).

1.3.9 USB #E iR KX R

USB i K% (usb_stream in) FZEHT328 FPGA il FX2 o5 F
RIEHAR L PC, SEPL—Le8 WM NI, HanAR IR SEES FPGA SER SREE
ADC #t¥ls, AJE%4 W FX2 KIXF| PC, i PC#E— DAL, FEiZARH N ERA N
T —ANHE B FIFO 1P H-T2247 75 il id USB f& 4 M%E, FIFO MRE R E N
1024, f7%i7Y 16, usb_stream_in BEHR K EEASEHAE G0 T K] 1-11 P
[1:0]fx2_faddr

reset n fx2 sloe
fx2 flagb x2 slwr
fx2 flagc fx2 slrd
fx2_ifclk . fx2 pkt end
o usb_stream in
usb fifo wrc fx2 slcs

[15:0]usb_fifo_wrdata [15:0]fx2 fdata

usb_fifo wrreq [10:0]usb_fifo usedw

usb _fifo wrempty

B 5 Mk www.corecourse.cn
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1-11 usb_stream_in #5354 45 HIHE &)

usb_stream_in BHRAE TG S Ul BRI R 3K 1-12 B,
% 1-12 usb_stream_in HEHE S i B %

155 %k 10 | f557E X

reset_n BAfES, KEFEM

x2_flagb FX2 A1 USB2.0 it A i & 2 S hri&
x2_flagc FX2 24 USB2.0 35 A )3 45 6 ik &
x2_ifclk FX2 1 USB2.0 i F f8 LI 85 5

usb_fifo_wrclk
ush_fifo_wrdata [15:0]
ush_fifo_wrreq

usb_stream_in #4358 FIFO B 5 I 415 =
ush_stream_in #EER 4358 FIFO B 5 55 5
usb_stream_in 1 8 FIFO (S i fef5 5

fx2_fdata[15:0] O | FX2 & USB2.0 it A # SlaveFIFO F % £k

x2_faddr[1:0] O | FX2 & USB2.0 5 /7 1) SlaveFIFO 1) FIFO Hitik 2%

x2_sloe O | FX2 & USB2.0 i /7 1) SlaveFIFO [ i flife (55, (RHSFA L
x2_slwr O | FX2 & USB2.0 i /i 1) SlaveFIFO [ S 4IE 5, (RHEFER
x2_slrd O | FX2 & USB2.0 i /1 SlaveFIFO [l ifE 5, (RHEFE
x2_clear O | FX2 & USB2.0 it A B E 5

x2_pkt_end O | #EbsdrEfEs

x2_slcs O | FX2 & USB2.0 its /117 SlaveFIFO HI & (5 5
usb_fifo_usedw[10:0] | O | usb_stream_in #5436 FIFO HIEER T HUS 5

usb_fifo_wrempty O | usb_stream_in it B FIFO N HIME S

usb_stream_in BERINEEAISLIL: FPGA Wifsuh A 6 HIiitedE (£x2 flage),
2 fx2 flage NEHCFRIRAE, FPGA £ iE4K 50dE 5 N\ 2k & 6 1 FIFO N, 34
fx2_flagc MK, Wi 6 Y FIFO 5i%2 5, FPGA K& 1F5H#1E.

AR ERATAT O RS LA 7 0SB usb_stream_in BRI DIRE, & X
REWT PR, a2 WIRES SR .

WEEBEWTE 1-12 s, NHEHILATSEASRES KRS A 6E

Y

fx2 flage == 1

stream in idle stream in write

slwr n =1 slwr n =0
slrd n =1 slrd n = 1
sloe n =1 sloe n =1

fx2_ faddr = 10 fx2 faddr = 10

fx2 flagc == 0

&l 1-12 usb_stream_in R K
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1. stream_in_idle K%

stream_in_idle &5 slwr_n AC7E & BP0 PR BDIRAS, R B il 6 BIbR &
(fx2_flage) I H fifo AT BF KB (BEEE, WRELT
stream_in_idle IR& . slwr_n {55 = AR WS Frs:

always@(*)begin
if((current_stream_in_state==stream_in_write)&(fx2_flagc==1'b1l)&(~empty))

slwr_n <= 1'b0;
else
slwr_n <= 1'b1;
end
1t £x2_flage A8 B B (R, AR LR i 2 6 11 FIFO )& R 53, 7] LA
FIFO 5 NEHE, IREHLE M stream_in_idle IR Bk £ stream_in_ write IR,

B LTT 7 -
stream_in_idle:begin
if(fx2_flagc == 1'bl)
next_stream_in_state = stream_in_write;
else
next_stream_in_state

stream_in_idle;

end

2. stream_in_write JRZS

7E stream_in_write IR, W2 WIE slwr n 155, FPGA ¥ FFS2 A i 55 6
i) FIFO "5 ANHfE, /£ fx2_flage AR AR RIS (FIFO #C57), IRESHLKS
iR [A] 3] stream_in_idle IRZ, ARISUTTR Fros:
stream_in_write:begin
if(fx2_flagc == 1'b0)
next_stream_in_state = stream_in_idle;

else
next_stream in_ state

stream_in_write;

end

wJa, BIEIATERINE FIFO IP, ~slwr n A 240, M FIFO st Hi ¥,
HHHIEA H fx2_fdata f£5%, 0 FFR:

fifo fifo(
.rst (~reset_n),// input wire srst
.wr_clk (usb_fifo wrclk), // input wire wr_clk
.rd_clk (fx2_ifclk), // input wire rd_clk

.din (usb_fifo wrdata),// input wire [15 : @] din
.wr_en (usb_fifo wrreq),// input wire wr_en
.rd_en (~slwr_n),// input wire rd_en

.dout (data_outl),// output wire [15 : @] dout
.full ( ),// output wire full
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.empty (empty),// output wire empty

.wr_data_count (usb_fifo_usedw),// output wire [10 : @] data_count
.wr_rst_busy ( ), // output wire wr_rst_busy

.rd_rst_busy ( ) // output wire rd_rst_busy

IE

assign fx2_fdata[15:0] = data_outl[15:0];

BB e e, R BEAE THUE SO o & AR 8] 2 15 5 BEAT
B, SRR AR TE B 4T AF BRSO, AR5 JATE AT LLEAT AR 256
WE T

1.4 3. SDK L8

2t DL ETAE, RS s B ES O e ila ik, (HaHE 7 PS Eam
N2, FrURATHR E#H & — 20 SDK TEM T M EEF, PRI,
1. ZmPE LR, REMKIR ST File->Export->Export Hardware, T bit SC4F,
W NE 1-13 Fior.

Eile Edit Flow Toaols Reports Window Layout Vie

o
Proiect » ] oo 3
2| Export I 3 Export Hardware...
Launch SDK Export Bitstream File...
Print... Export Simulation...

1-13 S bit S0

2. X SDK #Atf, s File->Launch SDK, K 1-14 ffix.

File Edit Flow Tools Repaort:
1
Project ko
Add Sources...
Export 3

| Launchsok | 2

Print...

Exit
1-14 3\ SDK # {4

3. BN SDK #Bffz )G, Hik st File->New->Application Project, %3/ —

A~ SDK L, W ~NE 1-15 s, REHTREm4, Wnd & A
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ad2108_ddr3 usb, #RJ5 sty Next, 1+ Empty Application, FE5EH T

=]
T A
m 1Edit Mavigate Search Project Run  Xilink Window Help
[ New | 9 Alt+Shift+N > |51 Application Project | 3
Open File... [ SPM Project
[, Open Projects from File System... i, Board Support Package
— .
Close criaw | Project..
Clase All Ctrl+Shift+W &% Source Folder
— 1 ~ % Folder

1-15 ## SDK L%

sre SCAFITT, W — RS, An N 1-16 B, SR RS B S
25 3O 44 9 main.c.

4.

;:;.P Binaries - ':;:
[ Includes {
= DEbugi e i
src -
a ) > ™ Project.
E lscr Go Into ¢ Fle
B RE’ Open in New Window [ % File from Templa
i [ Copy Ctrl+C & Folder
Paste Ctrl+V | @& Class
W Delete Delete i} Header File
Source > 3
Move... Source Folder
Rename... F2 @ C Project
i Import.. [ C++ Project
iy Export..

=i Other...

K 1-16 Bt st

5. WA INARD, anRAT ISR, X BRI B S — A AR

int main(void)
{

return 0;
}

e crtltb ik TRE, B, RFEARRSER RS MR 7, K
fEA ABEATARIRAE 1, FREERRE, WARARBE T vivado RIS, 1RF
FHAT EIRPER 1, Sl bit SOMF, ARJSAE SDK HEE N i TS, XA AR
U T
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1.5 BRFHUE

S B TAE, RESEIFH A TS B e, B TRt n UL THR
RIGUE T o ARSI IR B IRAEIA T, FEEIGUE: WL Bk FX2 USB i T
H CyControl, a2 miiEiT Kik, RfFiHd AC608_72010 DEV H &k FAhE
EI’J USB it ACM68013 20, FJE M USB KR IIEHE AT i dr &, st
PLXT ACM2108 SRAFINZE . FHERAEN UL LR EE AL E . BTG,
ACM2108 JTFUREHHE, ¥ ACM2108 K& R E BT USB AL 4 e i Ffiki
i 4 FE U B A e DS BT S AT R A7, A5 IE MATLAB #ET3E— 2 (5
Mo EPXTARELES, FRATHSEHEA LT AN, H P R & Rt
HATZHICE, (8 n] DLSC I B HHR AR, 8 R AR 7.

15.1 KRGl

1. AC608 72010 DEV JF & Ht—Hr

2. ACMG68013 fH—4

3. USBZ—i

4. ACM2108 fHha# ACM108 ik
5. HJEL IR

6. XILINX F##—4

7. BEERAS—

1.5.2 BEfFEEE

AR RS ACM2108 T ER W N E 1-17 Fios, ACMI108 i 4F & an
T & 1-18 ffs:

1. B NEERE T AR ITAG R0,
2. fEH S5V BIHEIRSG T RARALH .

3. K ACM2108 HiH/ACMI108 HEIZER: 2 H A GPIO1 HJ 40 pin H15]
JE b, FEASIERE, 1A 1IN .

4. ¥ ACM68013 HithiZE+z: 2= H K ) GPIOO F 40 pin 5| I L, FEAHE
B2, 1D 1 BT R .
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e =

-

LW

¥ FH USB 2831 F2 T AR LN

R E S KA T 100Khz, VPP 2T 5V [ IEZ I EREE ACM2108
15 ADCO B %42 ACM108 i ADC |

e

ADCO £ ADC1
ecourse.cn ™
Secesesive

LeLEEEEEEE

5]
52

& 1-17 ACM2108 H& AR ff {1 %42 K]

i

ST A

N
¥
3

163

<)
>
>

a
A
2

»
4

1-18 ACM108 B AR A {114 2 K]
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153 FER

AT IR N TAERRER, XHELL ACM2108 [f T/ 8%, 7 SDK #ff:,

R #5H Run->Run Configurations, 1~ 1-19 fi7R.
acm2108_ddr3_usb.sdk - C/C++ - Xilinx SDK

File Edit Mavigate Search F'rcjeclt)(ilinx Window Help

% - Sy @ v @iw:if@ Run Ctrl+F11
1, Debug Fi1
[t Project Explarer &2 = 0
Run History -
S-S S

Run As »
2' Run Configurations...

=% acm2108_ddr3 usb
(s acm2108_ddr3_usb_bsp
(B acm2108_ddr3_usb_hw_platform_ Debug History ]

Debug As >

Debug Configurations...

K 1-19 FEN TSR E R

BENTEA MG, NE bit XA, R E 1-20 Fros.

Run Configurations X
Create, manage, and run configurations
Run or Debug a program using System Debugger.
—— ET -
CEx | EH ® MName: |Sy5tem Debugger using Debug_acm2108_ddr3_usb.elf on Local |
2 [@ Target setup | [C] Application| 9= Arguments | B Environment | 53 Symbal Files | & Source
A Performance Analysis »,
[ Target Communication Fram ~

£ Xilinx C/C++ Application (GI Debug Type:  Standalone Application Debug
£ Xilinx C/C++ application (Sy:

hid

v I Xilinx C/C++ application (Sy: Capneckan ] | [y
1 1. System Debugger using I|
Hardware Platform: | acm2108 ddr3 usb hw platform 0
3 | Bitstream File: |acm2108_ddr3_usb.bit | Search... Browse... Generate...
Initialization File: |p57_init.tc| | Search... Browse...
FPGA Device: |Auto Detect | Select...
PS Device: |Auto Detect | Select...
Summary of operations to be performed
Reset entire system Following operations will be performed before launching the debugger. ~
1. Resets entire system. Clears the FPGA fabric (PL).
4| Edprogram Feca 2. Program FPGA fabric (PL).
[ Run ps7_init 3. Runs ps7_init to initialize PS.
[#]Run ps7_post config 4. Runs ps7_post_config. Enables level shifters from PL to PS. (Recommended v
< >

Revert Apply
Filter matched 6 of 9 items o BB

1-20 F#K bit S04

NI G, TFRERCE THIE DI BS#A5E, D1 # A5 3H PLL TE
B, WHE 121 frs.
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1-21 LEDO # 2

1.5.4 585 USB [

F17F CyControl # M, i, RERMNE4E TH “slave for ade clk
not.iic” 3CfF% EEPROM H1, R K 1-22 ffizw.

r IJSB Contral Center

R URB Stat Abort |
Small EEPROM r Info Data Transfers Devi
64KB EEPROM |
riendlyHame="Cypress FE3 USE
Halt armfacturer="Cypress"
roduct="EZ-USE FIZ GPIF to E
Run erialHumber=""

Confizurations="1"
MaxPacketSize="54"
VendorID="04 E4”
FroductID="00 F1"
Cla==="00kL"
SublClas=="00L"

T ke = 1=l *

Kl 1-22 e 5 E

WEWINZ G, BHEER “Programming successed”, U1K 1-23 AR,
SRJETE— T USB BB L) RESET %4 .
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#r |USB Control Center — O *

File Program Help
& [« [ o dE URB Stat Abort Pipe ResetPipe X & @ £

- 3 USE StreamerExample Dev
. Conflguratlon 1

M| Descriptor Info Data Transfers Device Class Selection

<DEVICE: ~
Fri endlyName— Cypress F%3 USE StreamerExample Device”
Manufacturer— Cypress”
Product “EL. —UZE FXZ GFIF to Ext FIFO Example using Single
SerialWumber="
Configurations="1"
MaxPacketSize="54"
VendorID="04 B4"
FroductID="00 F1”
Clazz="00kL"
SubClass="00h"
Protocol="00k"
BedDevige="00 00"
BedUSE="02 00"
<COFFIGURATION>
Confi gur ati on="0"
Confizuration¥alue="1"
Attributes=" .t\Uh
Interfaces="1"
DescnptorType— 2”
Deseript orLength—
Tat alLength— 32"
MacF ower="50"
<IHTERFACE:
Interface="0"
Interfacelunber="0"
AltSettine="0"
Class="FFL"
Subclass= DD}\
Frotosal="0"
Endpolnts— e
DescriptorTupe= 4”

DescrlptorLength—
< > RVTMEATHT

Erogramming succeededl

1-23 [ K5 e 2 o
1.5.5 cypress A HIEEEE

KHER cypress EAIHLAE fr M, R B B BT A . TR E L
TERAVRALP) 458 43 cypress F4E, ARG XU T H 844

I 2 )5, R USB MR IEH IF HIRBh 2 ke iy, ATA] LUE 513
HEFH “Cypress FX3 USB StreamerExample Device”, W1 T K 1-24 ffizR.

#*r USE Contral Center

File Program Help

& ) [ o [ |

I--Cy?ress FX3 USE StreamerExample Dewi I]]escriptor Info  Date

<DEVICE:
FriendlvHame:
Marufacturer:
Product="EZ-1

1-24 cypress # iR F] FX3

BRI e, BAE A AT i@ (5, AR 7 SR s

1. s “Cypress FX3 USB StreamerExample Device” i [ ) “+” 3% #i
bulk out endpoint (0x02).

2. mii “Data Transfers”

3. 7E Data to Send I ANTE L H o 7E I TH R EL iy 2 A v A 48 20 B i
#% T ACM2108 HI YA ZF A7 2 FEATHC & - 15140 ACM2108 L 50M )%
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FEHUR, X 1 ANEE T KA CRIRELL DLUBE 0 A1), HoREE 4K A
Hdw, LEHS Cypress B 75 B RIEMITELF W T

55A50200001000F055A50100000001F055A50300000000F055A50000000000F0

4. i “Transfer Data-OUT” #HATar &5, fERiseR 2 man FE 1-25
Fi7m o

#r USB Control Center — ] >

Fle Program Help
e (=] [ w8 [ 9 URBStat AbortPipe ResetPipe X & @ #
=-Cypress FX3 USE StreamerBrample Devi| Dezoriptor Infc- Device Class Selection

9--Configuration 1

E----Control endpoint {0007 Transfer parameters
- Interface 0 Text to send: Tata to send (Hex): B

BAJ'LMM.DLU_ |U¥ |I|]DDF055A5IJDDDDDDDDDFD | |
1§ Bulk out endpoint (0x0Z

-« Bulk 1n endpeint (0x8&) Bytes to tranzfer:

i

4 NTransfer Data—OUT Transfer File—OUT Clear Box

BULE OUT transfer
0000 55 A5 02 00 00 40 00 FO 55 A5 01 00 00 00 Ol FO
0010 55 A5 03 00 00 00 00 FO 55 Aa 00 a0 00 00 40 FO

[m fr S ST

B 1-25 iy & &40 56 ihn &
5. s “bulk in endpoint”.

6. WERFEEE(E, /&£ “Bytes to transfer” —4= 1% B 7 EEHE ML
ACM2108 KA EHE & 16 AL, 1 cypress ZAFIE LAFT N AL 4
(1), WX BB FBUEN Z AR E*2 (4096%2=8192),

7. iy “Transfer File-IN” K REE 2 Hda LoSC R RAE, BB
K 1-26 FT7w
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#r USE Control Center — [m] x
Fle Program Help
*EE o A

|-} Cypress FX3 USE StreamerExanple Devi

URB Stat Abort Pipe ResetPipe X & @ &

. ; Descriptor Info Data Transfers Device Class Selection
E-Configwration 1

i.Contral endpaint (0x00) Transfer parameters

- Interface 0 Text to send

Data to zend (Hex):
[ Alternats Setting 0 | | |

© Pulk sut sndpoint (0u0Z
1 Bulk in endpoint 0n86) | [Eytes to transfer

2 aEE

3
Transfer Data-IN | | Transfer File—IN Clear Box

BULE OUT transfer

0000 55 A5 02 00 00 10 00 FO 55 A5 01 00 00 00 01 FO

0010 55 A5 03 00 00 00 00 FO 55 A5 00 00 00 Q00 00 FO
BULE OUT transfer completed

B 1-26 K Bl i v B

8. TEFH ST RAE I, R T W E SR AT BB AR R 45 SO A
%, HnFRA1IX B a4 N “acm2108 16384 usb”, SR )5 fdi R
Fo WFE 1-27 7R

#r Save Data to file:

X
4 <« 720 » usb » data v @ Em="data »p

Hid v FEI= - (7]

- T (D) ~ . . »

e SRS,

- B (E)

- FE (F)

- FEE (G i

8N | acm2108 8192_usb | 1
EEER): | All files (*%)

2

~ FEnis

1-27 WE AR

9. Cypress PR, FH&RERBII. WTE 1-28 Ais.
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#r USBE Control Center - m] x

File Program Help
& = [ EN-= | URB Stat Abort Pipe ResetPipe X & @ #

El-Cypress FX3 USE StreamerExanple Devil Degoriptor Info Data Transfers Device Class Selsction
=) Configuration 1
Control endpoint (0x00) Transfer parameters
) Interface O Text to send: Data to send (Hex)
[} Mlternate Setting 0 | | |
i-Bulk out endpoint (002
wBulk in endpoint (Dxae)| Bvtes te tramsfer:

B192 [ PkilMode

Transfer DataIN Transfer File-TH Clear Box

1F50 2F 00 20 00 20 00 31 00 32 00 32 00 32 00 34 00 A
1Fe0 22 00 24 00 25 00 35 00 35 00 37 00 37 00 37 00
1F70 22 00 25 00 22 00 35 00 3A 00 32 00 3 00 3B 00
1Fg80 3B 00 3C 00 3C 00 3C 00 3D 00 3D 00 3D 00 3E 00
1F80 3E 00 3F 00 3E 00 40 00 3F 00 40 00 40 00 40 00
1FAO 40 00 41 00 41 00 41 00 41 00 42 00 42 00 42 00
1FBO 42 00 42 00 43 00 43 00 42 00 423 00 42 00 43 00
1FCO 43 00 43 00 43 00 43 00 43 00 43 00 43 00 44 00
1FDO 44 00 43 00 43 00 43 00 44 00 44 00 43 00 43 00
1FE0 43 00 43 00 43 00 43 00 42 00 43 00 43 00 42 00
1FF0 43 00 42 00 42 00 42 00 41 00 41 00 41 00 41 00
I BULK IN transfer completed I

1-28 Kl e i 52 I s
10. FARYE AT S 8 DU E KISk AR, BB, Rah ikt )E

P, BEEAKRA, WK 129 Fros. WEFRTUE 1, TR
32768 7, FFE AT AT BB FERAE SR KN

U acm2108 8192 usb | acm2108_8192_ush Eis x

1. ke @ S =2 EEEE LEndES

N

acm2108 8192 usb

prat=-sich i

ik acm2108 8192 usb

= GAEIEZEE\ ACM2108Y7 200 usb\data

[7= 800 KB (8192 ¥5) | 2. B & LA o/
SFEEER 8.00 KB (8,192 1)

SlIEERTIE): 202352860, 15:22:37

FERTATEL 2023FF2H6H, 153:25:39

TAIEIATTEL: 2023%F2H6H, 15:25:39

Bz [ RER) ClEsssH) SH(D)...

K 1-29 EAFUCLAE RN
W BB ER, ATHE R T — R RS, TR R R R AT TR
17, TR ST Bl 0 A . BRI R P IE R B E R BU T LA
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1. REEEELAUN 256 4 16bit R R:, BRI T bytes to transfer, —
JE A& 512> 8bit HdE B H M . WA SR SR A E K T8
A E I B NEHR T, 2 I A DY 997 B RERD . I I fig A
WIFRMEANL, 4% FHe8E S0, JFHI%—F USB itk ACM68013 L1
RESET 124, &R FIRANIE R 135 K204 .

2. WP RFRKRIEIRS, WL LR IS 848 4 15 130 B I % B R AR
BRSO ERIE, HN—HRERMEENIES, BEARERERE
WA

1.5.6 MATLAB B2

A T8I Cypress HAFSE] T ADC RE BN SCAE, A7 EXT RE
B IEAT 04T, AR IRSEE S FH MATLAB A E4T 404 8 F MATLAB #4F
T H N2 T MTALAB, R C4E %30 T MTALAB 844, A LA
AT ML) ADCdata_to_ wave v2 2.m CfF, 7§17 X EEFELL MATLAB
I, ¥ R AE MR T LLE BN S0 X IF 2 G, 3 R AR AT A S
PEERARNE SO VR ORAT BVEHE SO 64, B S U I8 478 vT DA B & 2400 =2
M IEHi, MATLAB #:/Ean Kl 1-30 B, B3IRsEE W B 1-31 Fis.

OGH sMBI0 (02 - Aesn[B] 20 EBREBA| sk | f

B -0+ [ s x [0, 2. BiiiELT
1

2 %1% BADCR E B E s

3 - ADC_DATA_WIDTH = 8;

4 %ADC 5§26 [ R + VOL_RANGE (V)

5 = VOL_RANGE = 5;

& SRAFE (Hz)

T - SAMPLE RATE = 50000000;

H SADCR EHESHRE LB

9 -  L1SB = VOL_RANGE#2/(2 ADC_DATA WIDTH);
10
1
12 SIEE AR SR ERET

13 = | £ileID = fopen( G:\HiERE\ACH2108 720 ush  data\acn2108_5182 usb’)  pTEZ B ISt BB SRR 3 5
14 - src_data = fread(fileID); 1. f?L"Q e

15 - fclose (f1lelD);

16 — src_data hex = src_data;

17

18 — DATA NUM = length(src_data hex) ;

18 - 1f (DATA NUM > 1024%G4)

20 — DATA NUM = 1024%64;

21 - end

22

23 — voltage_code = 1:DATA NUM/Z,

24 — voltage_code = voltage_code’ ;

251 = for 1=1:1:DATA NUM/2

26 — if src_data hex (2#i-1)+src_data hex (i*2) %256 > 2 (ADC_DATA WIDTH-1)

27 — voltage code(i) = src data hex (2%i-1)+src data hex (i*2)*256-2 ADC DATA WIDTH;

Kl 1-30 2Rk AR R AT
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ADCR &£ B £ 8 =

SAWAWANAWAWA |
BV VV VIV VYV

0 10 20 30 40 50 60 70 80
K #E B 8] /(us)

3 T T T T

IY()l

r r r r
0 0.5 1 15 2 25
Frequency (Hz) < 10"

1-31 MATLAB 2 #rig JE K

HU T FRAT T3 B A R SE B FR AL (S 5 U8 A 100Khz, Vpp NSV IIEZR (IE
112.5V), 5 MATLAB 734 RIS TE — 20, BERHIRATA IR S236 1 2D

1.5.7 FHERE EAMHIES

BT I8 L Cypress #XAF REEFIE N, & IRARAF B I #0 75 B 3 A
“Transfer File-IN” —#%, BIAFFaRSHAIN g, HMHFEEHIIE, REKIE
e, B e A B AR SE R BB BT, ERERAZIR . 2T
BRI, BATB T BRI “/DMERHZERI S For ADC SREE” #EATHIE K
&, EAINLA A ER X dr 2 HEAT TR, F P R AR S X R S ROt AT
VCE, AT DASER UL 2R, IR BB S BRI T s

Kl R AR AL ALK 5 9253 B
http://www.corecourse.cn/forum.php?mod=viewthread&tid=29224

Xy EAIHLVEAY, #Iaa S B 1-32 Fis.
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£ /asEEslaFor ADCRE exe
ADC PREE EE)

R s e

eEEW | =

EEEE
FERE || ~| sfaE [+ KB ~
FHEE |20 ns FHERE |ERFHE -
iE SRR AR
O 3] FriatEHi 0

1-32 LA AFAI 46 T

ARSI AE FZ A 17 X B

1. i ADC, #E$ ACM2108/ACM108.

2. SR, & USB, K&K USB k4, WARINIRIhZ G, #&&
LR RN “(0x04B4 - 0x00F1) Cypress FX3 USB StreamerExample”.

3. EFEEM G, WTUERXREEE. RESESHOSRE THIG
fH CBRINE B REER N ADC R K i RRFER), P RTLUREE 2
H 75 R BEATIE K

4, FHEFEfEE 2 JG, BT CLE BIAE A TSR AR W R S B ST T DLE WA
FEIEE, ACM2108 KAER I FE 1-33 AT, ACMI108 KA
K& 1-34 Bios. 7550 S 2 BT B R AL AR X B A 2 A,

Bl 57 3¢ e L
Me KA.
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£ /asEEslaFor ADCRE exe - o X
ADC PREE EE)

S
1 [ADCHE  ACH2108:81, 2R 8, 50M, -5V -5V AR | FERERTE
50

2| WEER |(0x0484 - 0x0OF 1) Cypress FX3 UsB Strear v | | 45

40 |-

wEes | 0|

30 |-

FEBEE (o -] e [+ KB ~| 25 |-
20

REFEE |20 ns REFE |EEFE v| 15

10

ibedn |0/ MFC_Data/USB_C THEEEAE 05

* 26 3 I FHiatEH I 00 |-

05 |-
1.0 }-
15 ¢-

200
250
30
35
40t
451-

50
0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

] 1-33 ACM2108 i K4 AL R~

E /MSTEEFor ADCEE exe - O X
ADC FRIEE EBE

llADC);'I% ACHIO8: S, LBSE SOM SV VRS | FHBEEYE

zliﬁéﬁﬁ’v [(0x0484 -0x00F 1) Cypress FX3 U5 Strear v | | 45 |-

40 f-

waaE | 0 [

30 -

FEEE [cHo  ~| seamE |4 Ke | 25 -

20 |

RIFEE |20 ns RAESE |mAFHE | 15 [
10

Sritedz#h | di/MFC_Data/USB_L HFERIER os

& em 3[[maem_]| oo

05 ¢---

10
45 1-
201
251
a0t
a5t
401
45

50

0 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400 2600 2800 3000 3200 3400 3600 3800 4000

1-34 ACM108 #i#fi R4 FAZHLE < K

T AR B IR SCHERAEAE d/ MFC Data XU R, 5 4EnT L@
it MATLAB #4473 — 241, @ik MATLAB 2R E K~ 1-35
Fim. MEIHFTHTLAE H, REEIRIAIZEA 100Khz, HELEER 2.5V
H, SEAVEARE S
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R BB IE IR

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

ADCREHB EE R

/\

AWA

ANA

ANANE

S
w ©
#

v

v

0 10 20 30 40 50 60 70 80
K B BT 8 /(us)
3 T T T T
2 i~ -
=
1 - -
0 r r r
0 0.5 1 1.5 2 25
Frequency (Hz) X 107

FERATR MBI,

ADCO K&, FEAEE

& 1-35 MATLAB i#— K 20 #r &

1.5.8 ACM2108 HEH\ACM108 24 (E SR

Tﬁu GND.

&, XA TR LUIE

£ DDSHEEL, P AT DU AL 2 B ACM2108
B ADC M1 DAC A%, #HTHdERSE, Hhds S1 aTbiEk DAC KIS

i, ACM2108 BHuER T i~ & 1-36 s, ACM108 1‘%1}%5’1 Ry Wil
K 1-37 fizn, % ADCO 5 DACO #Hi%

1-36 ACM2108 #ilt ADC 1 DAC &3 5 &

&l 1-37ACM108 fikt ADC 1 DAC &R &K
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53 FPGA E1BA R BB IE IR

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

HITHE T Sl U E SR, B RS UNRERFE SR, WK
1-38 Fizn N DAC P24 125Khz B IESZ S 5 o

DC 1x DC 1x .
somv,/div CHZ sy 10uS-diu

125KHz IZ{8:5.19u

&l 1-38 DAC ¥t 55

SRIGIEE EAHIRESTE, W FE 1-39 s, XHELL ACM2108 A,

- [m) x

S
ADCHIE  ACM2108:8(i}, 28, 50M, +5V~-5V, S FHEHEERLE

REEM (0x0484 - OX00F 1) Cypress FX3 UsB Strear v | 45 [

40
wEEn | 7

30 A

FUERE [cHo | @ [+ KB ~| 25 f-
20

REE 0 ns st W o] 5 ||
upteds |G/MFCDea/USBL  EHREIAE
= amE | 00

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

Kl 1-39 EAZHLR A BT EGEE

MATLAB 73 #r #4328 B a0~ B 1-40 Fros .
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M\/\\ ﬂﬂﬂ
VIV VYV Y

0 10 20 30 40 50 60 70 80
SR BT (8] /(us)

3 T T T T

[Y®I

0 0.5 1 1.5 2 2.5
Frequency (Hz) X 107

1-40 MATLAB #4347 &

il MATLAB WL B (0455 AT SN, AT DU Fe8E SO D)4 31 5 &4
RPIEIAT R . FARYIHR I G XN BIER WS HE R 1-8 PR

16 BE5RS

KR T HET ACM2108/ACM108 ) USB Yk, HiEid FX2 USB
Wi TH CyControl [a] 7T A MUK IETRESHAEACE ADC WIS aFf7a%, LA
ADC 47 %FE. ADC REESERZ G, 4%%%@5@%&%@@%% DDR3 1, FH
USB ¥ DDR3 H () fE f& 5 2= v i,  Fixis i CyControl #0444 USB f&#iit
S BE LSO T R AR TE, &8I MATLAB SR T35 0.
RAFHBATPEHE R BV AR, WAFREE AR EmS, RFHEARm LB
FRZHL, BT DA 1 B)IY il ST SE I W5 21 AR 4L .

AT SIS ] USB SEI s A% 4, 55T USB A5 DA AR BN ) 22 215 3
HATEER ACM68013 IR BTRI A2, BIERTUR AT DL EIRATIR IR h3REL, ik
i%*%ﬂ%ﬁu?ﬁﬁ?-

PR ] [ RS ] ACM68013 USB2.0 #HR # L A4k FH 15d Bl
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