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1.1 AN9767 {EiRAISELRAB

AT 79 AN9767 SUEiE DA ERANFMSEL

> DARESH : AD9767 ;

BiEE : 218 ;

DA 3Bi5{uE] : 14bit ;

DA SEi#=R : 125 MSPS ;

I EEE : -5V~+5V ;

& PCB E88 - 4 B |, MIZRYBIEEF GND £ ;

SO - 40 &1 2.54mm [EREHEEE , BREEAT ;

TERE : -40°~85° 1R ERGHIYHE LI EECE

Fyd#EEO - 2 B BNC &m0 ( A BNC el LIEROEREEIRKES ),

YV V V V V VYV V V
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2.1 AN9767 IEIR/RIRER
AN9767 ERAYRIFIRIHERLNT

\ 4 A4

—svigAEEe— AM1117 MC34063A MC34063A
| | |
3.3VEE +6VEE.J£ -6V EEJ}Z
'

o B FEN B-gEw
4 waR P (TR P R PB”C’%“

RIENEEDAC
# o
AD9767

DA ESENEQYEoy

\ BB BB
4 fEEIBIE P i ) P (UK H@

2.2 AD9767 i&HEE7

AD9767 2X0imM. BiE. YEE. 14 i CMOS DAC, TR 5 =am
R TXDAC+®Wi#Z. — I "E/EREFFEFREOB XA 48 5|f/\E LQFP 3
. BEHREHEENRATIERMEE  RRSOERE 125 MSPS HEHEE,
AD9767 RYZHEEIEELNT -


http://www.bdtic.com/ADI/AD9767.html
http://www.bdtic.com/ADI/AD9767.html
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F—REHEEIRERI-1V~+1V FBEEEEE _RicE R ESEERNE
EES  XNERAMBEA/NT LB AR ERIeEEBERNEE. BIidHE K
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Figure 24. Dual Mode Timing

D2 D3 D4

#5 AD9767 it BY DA $iRiEiId AT Eh CLK F15{=2 WRT B9 EFHEAEIS

Fi#t1T DA %,

2.5 121 40 HHFBRISI RIS

5 S 5 A AR B/
1 GND Hh
2 +5V 5V HLIRHIA
3 P1_DATA13 DAC @18 1 ¥ 13 {1
4 P1_DATA12 DAC jd@iE 1 ¥ 12 fi1
5 P1_DATA11 DAC @i 1 ¥ 11 7
6 P1_DATAI10 DAC @18 1 ¥¥ 10 {7
7 P1_DATA9 DAC i@i& 1 %¥ 9 fi7
8 P1_DATAS8 DAC i@i& 1 ¥ 8 fir
9 P1_DATA7 DAC i@i& 1 ¥ 7 fi1
10 P1_DATAG DAC jd@iE 1 ¥ 6 fif
1 P1_DATA5 DAC i@i& 1 ¥ 5 fi7
12 P1 DATA4 DAC i@i& 1 ¥¥s 4 47
13 P1_DATA3 DAC i@i& 1 ¥¥ 3 £z
14 P1 DATA2 DAC i#i& 1 ¥¥ 2 fi7
15 P1 _DATA1 DAC @i 1 %ds 1 47
16 P1_DATAO DAC #iE 1 ¥ 0 £z
17 P1_ WRT DAC @i 1 B 5155
18 P1 CLK DAC @i 1 $¥ 5 i
19 P2 _CLK DAC J#IHE 2 i 5 i
20 P2_WRT DAC @i 2 B 555
21 P2_DATA13 DAC @i 2 ¥ 13 i1
22 P2_DATA12 DAC #i#E 2 #¥E 12
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23 P2_DATAI11 DAC j&iE 2 ¥ 11 1
24 P2_DATAI10 DAC @18 2 ¥ 10 {7
25 P2_DATA9 DAC @i 2 ¥ 9 fi7
26 P2_DATAS8 DAC @i 2 ¥ 8 fir
27 P2_DATA7 DAC j&i& 2 ¥ 7 fir
28 P2_DATAG DAC j&i# 2 ¥ 6 fi7
29 P2_DATA5 DAC j&iE 2 ¥ 5 fir
30 P2_DATA4 DAC @i 2 ¥d 4 41
31 P2_DATA3 DAC @i 2 ¥ 3 47
32 P2_DATA2 DAC @18 2 ¥ 2 fir
33 P2_DATA1 DAC j&iE 2 ¥ 1 i
34 P2_DATAO DAC @i 2 ¥ 0 £z
35 - NC
36 - NC
37 GND Hh
38 GND Hh
39 - NC
40 - NC
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B=Ep IE&REERFiRE

BAMRMET 2 1 AN9767 tEHRE) DA MEAER . — N NRIBERALER | B
& AN9767 IEHRSELIIIEIERESHYEL . B— N =ARAERER @id AN9767
BHSRSI = AiRESNE Y. RA=ARNAIFIVRESR , BIFAENE, T
EARRNMBE— FIEE R HERS:

BRI 2IETIEE FPGA WERRY— ROM H{ZERIIEIERETE |
SAEIBIEISRAEIERHE] AN9767 HERHITEUEAYEEHR , NTIERIESRAIE
WES. BERUEROSEERTT:
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BNCZE — N
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A
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TFRAR

3.1 4pf ROM #4846 3244

ERFRHEIISHAZEI— ROM BTFFi# 1024 4 14 [URIEZREUE, Bt
1FZEESE ROM BRI GNRZ ALTERA FEAIRAVIERZ mif X4 | WIRE
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MEFE EE W)
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N |

3K " 5E " BinREUEL.

s

M) | EE MV REREE 6 FEERC #
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TE#£m
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EREH
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TEN ). ..
TEMFRET ()
TEMRE ()

1C:\Usersh. . \TEHRER nif

2 B \Projecth, . hveriloghsin mif
3 B \Projecth. . hsinl024. mif
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B =4 X
1RIFIE (T I . werilog j & EF "
= |-l immEy |- s =

| adATET _ax301 201774728 .. Tk

| ad9TBT_axS16 2017/8/22 .. MR

201TF2/20 .. MIF M

1| | ©

WiEFEE:  |sinl024 nif | e |

RTFZE D) [ni 377 06 ni £) =l B
o |

XHE mif SEFFAERIF T |, XIITF Altera B9FF AR mif SUEFEE ROM AI#IIRZ
H7. BATTLABIEEARFIFF sin1024.mif SMHEEBEHIEERINS.

HiFE EEE B0 TEEW FEG®
DEFTH = 10Z4;
WIDTH = 14;
ADDRESS_EADIY = HEX;
DATA_FADIX = HEX;
CONTENT
BEGIN
anoo ¢ 2000,
0001 @ 203Z;
0oz @ Z064;
anos @ 2096
anod o Z0C9;
0005 @ Z0FB;
anoe @ 212D,
anoT o Z15F;
0008 @ 2191;
anog @ 2104,
anos @ Z1F6;
000B @ 2228;
a0oc @ ZZ54;
QooD ¢ ZZ8C;
O00E : Z2ZBE;
O00F @ ZZF0;
Q010 @ Z32Z;
o011 @ 2354;
01z @ 2386,
o013 @ Z3BE;
0014 @ Z3E4;
0015 @ 241C;

XFF Xilinx BIFF&RIR , FBPAEEIEEIE8 I Coe RISTHE. B Xilinx
B9 ROM HIFIRASTIE coe BIREZCED mif STEHIR B AR—1E |, FLRMI=E
IEAERRAY mif FASIA S B E excel EFYRIERNAN TAIET(16 #H,1024 NURE
KE) :
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.sinlﬂzi. coe - pHA
THE | REE HR0 TEW EHO
MEMORY_INITIALIZATION _RADIX=1%;

MEMORY _INITIALIZATION_VECTOR=
2000,

2032,
2064,
2098,
2009,
20FE,
2120,
215K,
2191,
2104,
21FE,
2228,
2254,
228C,
2ZBE,
22F0,
2322,
d35hd,
24356,
23BE,
d3EA,
241C,
244F,
2480,
Z24B1,
24E3,
2515,
2546,
2578,
2549,
2508,
260C,

3.2 75N ROM IP R B EBIMat 3Tt

TEFAILA AX301 FFEIRABIM4E—T ROM IP RUERFIECE, FfilScinE
— Quartus T2, BIREFHIT— ROM IP, %% Tool->MegaWizard
Plug-In Manager,/E38HAY MegaWizard Plug-in Manager Bi%ESE—IN

"Create a new custom megafunction variation”,

13
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ega¥izard Flug In Manager [page 1] 1'

The Megaiizard Plug-In Manager helps vou create or modify design files that contain custom wariations of
megafunctions.

ihich action do you wank to perform?

I % Create a new cuskomn megafunction wariation I

" Edit an existing custarn megafunckion variakion

( Copy an existing cuskam megafunckion variation

Copyright {C) 1991-2012 Altera Corporation

Cancel | < Back | fext = | Einish |

%6#%Z ROM:1-PORT, B7E output file 2B NTFH IP B RFIEIR , XEB
FAIEE 9 rom,

egalizard PlugIn Manager [page 2al il

which megafunction would you like to customize?  yhich device Family will vou be using? ICycIone vE LI
Select a megafunction from the lisk below

[

Which type of output file do vou want ko create?

£ AHOL
L1 Interfaces -
|1 JTAG-accessible Extensions " ¥HDL

E- [ Memory Compiler % Yerilog HOL
- ¥, ALTOTR
o BLTURM_T2C

% ALTUFM_NONE ||E:,rPro]ectj.nmg?s?;'ven|c.gfad9?5?_ax30uRom | o
.. BLTUFM_PARALLEL Cutput files will be generated using the classic File structure

What name da you want For the oukput File?

‘ ) ALTUFM_SPT [~ Return ko this page for another create operation
“%, FIFO
%, FIFO partitioner

Moke: To compile a project successfully in the Quartus II software, wour design
files must be in the project directory, in a library specified in the Libraries page of
%, LPM_SHIFTREG the Options dialog box (Tools menw), or a library specified in the Libraries page
¥, RAM initializer of the Settings dialog box (Assignments menu),

: \ RAM: 1-PORT ¥our current user library directories are:
o RAM: Z-PORT

T, ROM, 2-PCRT —
-, shift register (RAM-based) |

Cancel | < Back | et = | Fimish |

125% ROM RUEHREEE /Y 14bits UERTRE S 1024 1R, XMRERIEF
FORUEAE LAY mif STERIARN—EL,

14
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magerlacle s 21

#) ROM: 1-PORT

galizard PlugTn

Currently selected device Family: [y djore 1 E vl

¥ Match project/default

How wide should the 'g' output bus be? I 14 'l bits
Houw mary 14-bit words of memory? I 1024 'I words

Mote: You could enter arbitrary walues For width and depth

Block type: AUTO

—what should the memory block type be?

" Auko = MLAE MK

= M1k i LCs Options...
Set the maximum block depth to | auto > | words

—what clacking method would you like to use?

i+ Single clock

" Dual clock: use separate 'input’ and 'output’ clocks

Resource Usage

2 M3k [(cancel |[ <gack |[ bt = |[ Einsh |

X—TAARIER , (REBVAIRE , mh Next #&=5H.,

galizard Plug-Tn Manager [page 2 of 5] 2ix]

£} ROM: 1-PORT

TMem Init

RO ‘which ports should be registered?
I 'dats’ input port
¥ address! input port

¥ 'q output port

Block type: ALTO Create one clock enable signal for each clock signal.
I™ Mote: all registered ports are controlled by the More Options... |
enable signal{s)

I create byte enable For port &

‘What is the width of & byte For byte enables? I 8 - || hits
Create an 'aclt’ asynchronous clear For . |
r the registered ports More Options...

™ Create a 'rden’ read enable signal

Reszource Usage

‘ Cancel || < Back || Teoct H Eirish |

AXTEA, = Browse. iZHBEEZENIA FHANIEMR ROM #1434
sin1024.mif,
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galizard Plug In

anager [page 3 of 5]

ZJ ROM: 1-PORT

2l

Docurnentation

Do wou want to specify the initial content of the memory?
Mo, leave it blank

N Initialize memory content data bo ¥2,.% on
power-up in simulation

% ‘fes, use this file for the memary content data

Block type: ALTO {¥ou can use a Hexadecimal (Intel-Format) File [.hex] or a Memary

Initialization File [.mif T

File name: I.l’ Jsin1024,mif
The initial COrEErE FIE shoug conform ko which port's

dimensions? I IFOIRIT £ j‘

r Allows In-System Memary Content Editar ko capture and
update content independently of the system clock

The 'Instance ID' of this ROM is! INONE

2 W3k

| Cancel || < Back H Mext = || Einish |

i Finish epki&sH | 5epk ROM IP IR0,

NegaWizard Plug-In Manager [page 5 of 5]

e
%<} ROM: 1-PORT
Summe
Turn on the files you wish to generate. & gray checkmark indicates a file that is
automatically generated, and a green checkmark indicates an optional file. Click Finish to
generate the selected Files, The state of each checkbox is maintained in subsequent
MegaWizard Plug-In Manager sessions,
The MegaWwizard Plug-In Manager creates the selected files in the follawing directory:
E:\Project) AN976 7\ veriloglado767_ax301Y
File I Description
Block type: AUTO RO,y Variation File
CIroMinc AHDL Includs: file
[IroM.crmp YHDL cormpanent declaration file
[JromM.bsf Quartus 11 symbal file
[CIROM_inst.« Instantiation template file
[WIRoM _bb.y Verilog HOL black-box File
2 Mk | Cancel | [ <pack | | | Einish | |

XF Xilinx FPGA FF&HRAI ROM IP HURINFIER B IEAIXBFMANET |, &
BY5EIR ALTERA BB EPEAZH.
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3.3 REIE&RAEER

“timescale 1ns / 1ps
I ]
INEEPR A2 B -10V ~ +10V
I ]
module ad9767_test(

input clk, /lfpga clock

output dal_clk, /IDAL BEPE S
output dal_wrt, /IDAL FHESE S
output [13:0] dal_data, /IDA1 data

output da2_clk, /IDA2 5z S
output da2_wrt, /IDA2 B EES
output [13:0] da2_data /IDA2 data

)i

reg [9:0] rom_addr;

wire [13:0] rom_data;
wire clk_50;
wire clk_125;

assign dal_clk=clk_125;
assign dal_wrt=clk_125;

assign dal_data=rom_data;

assign da2_clk=clk_125;
assign da2_wrt=clk_125;

assign da2_data=rom_data;

/DA output sin waveform

always @(negedge clk_125)

begin
rom_addr <= rom_addr + 1'b1; //—ANIEREDERAFE 508 1024, 5 H IEE A2 125/1024=122Khz
/' rom_addr <=rom_addr + 4 ; //—ANIEEBCRAE s 256, F i IEIE AR 125/256=488Khz
/1 rom_addr <= rom_addr + 128 ; //—ANIEZEH KA 20N 8,5 H IEIE AR 125/1024=15.6Mhz

end

ROM ROM _inst (
.clock  (clk_125), // input clka

17
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.address (rom_addr), // input [8 : 0] addra
q (rom_data) // output [7 : 0] douta

);

PLL PLL_inst(
.areset  (1'b0),
.inclk0  (clk),
.c0 (clk_50),
.cl (clk_125),
docked ()
);

endmodule

TEFLLIEER | @id— PLLIP 374 125M [Y DA taiadst , SARFEE
INEEVFRIE ROM HRY 1024 N E |, FHabEimiE 1 FlEE 2 /9 DA #uE%
L. BRHALAEEHBUATI0 1, 00 4, BN 128 SkifkiFm HA R AYSRERAYIELE
i

BIUERS TR

AN9767 t&5RF1 FPGA FFARIRAVEEHHERREER , REH DA f5HAY 40 £t
HIBHEE )3 153 FPGA AR EBOL |, EE8EM 1 39558F 7 . UTA
m|& AX301 F&ERRY J1 ¥ RO AN9767 JU@EE DA HEHRpIREHEEE ( 1R
FEEZ RTED , ENSESEHOE ):
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FRR LB, AR THERM AL RS EMZRM DA EEREHATEIUE
SHIKAZ T .
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SBhats R

T# sof 3 ( Xilink FFARMRZ T bit 344 ) 2l FPGA , 1158 AN9767 t&iR
B4H BNC ZiEREImKeRa0E | B LRk LR EIEER T .

W ] & — e EllE
] 10.2V

aht. RN

M4.00us| A Chl & 1.40V
45 2017

SNRFANERRFHAIMIHERRL +4 BT J\z$$_/l\IEJ\iEf)§E"J$@tHé"J,§%
256 1 , WHAIEERABRESRES 4 8.

35 always @(negedge clk 135)

36 [Hkegin

37 rom Aadr o= _rom o aadr 41 "bh1
38 rom addr <= rom addr + £ ; ff—T
39 77 Lo agdr = rom agar v 128 i
40

41

42

BEFESE , Ef & FPGA 5 |, IEEKABIRES | NKRERAYRIZANT
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E A
A:  440mV
@ -3.24V

A: 91.9kHz
T@: 101kHz

| chi iz
1 488.8kHz

M4.00us A Chl J 1.40V
2844 2017
+¥ 0.00000 s 07:13:00

Pt el LUBIS TS AN9767 #&ER FAYATEREFESRENES 2 MEE R HiIRZAY
EEE .
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