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Design of Novel Multifunctional Programmable Power Supply Based on DDS

Wang Zheng, Xu Xia,Zhang Qiang, Xu Yinlin

(School of Physics and Technology , Nanjing Normal University , Nanjing 210023, China)

Abstract : Multi-functional and digital control is an important development direction of the power of modern technology.

This paper presents a novel high-precision, multi-functionally programmable power supply. The system uses a modular

design, including signal generator, a constant current source , multi-programmable regulating circuit, a power amplifier

and a touch-screen LCD display module. Design of power provides 15 V power supply, and to achieve 0—1 200 mA pro-

grammable constant current output. It can also be used as high-precision sine wave signal generator output 0-100 kHz,

triangle and square waves 0—10 kHz and even arbitrary waveform power supply to achieve more than one machine, re-

ducing the number of laboratory equipment and saving desk space experiments.
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Fig.1 Block diagram of the power supply system
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Fig.2 Work diagram of DDS
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Fig.3 Hardware diagram of DDS signal generator circuit

— 42 -



B A R T DDS BB 2 D RE R B R BT

A A =R
faxo=£2""" (2)
K, £, WEABREIR £ o IHERSH0 8 14513 N 2 FREQSEL(CLK_CLKOCTL[3:0]) 11y 4 fifH .
KA A R T G AR b Tk ADO833 {55 & A BHRBERT SR AR AL B £ 0= o -
22 BIREREIATERE
1T AD9833 % tH IE 5% % « — A A e i) PR BREAS T 8, 50 DDS {55 & A BB RS
W (A 1, T T2 R MR T TR . Ry SRt i HHASADLE 5 i (A A 54 ) AR BT 1R DA g i
HBALL L S AU i S BRI O 2R WA I — PR P i ol 4 5 s o B L B
Kl 4 R Z DI REFE AT HUES . D/A 4 B B R A vy BB HRAE vgeey « Ve X D/A %l
AR D, Dy, ZIEERA
Vou = _(_UREF—\4DOI;16) 4D01826 = Uppra’” %NIDIEZ : (3)
096
ERA B HRE oy, TR R R DDS (55 % A fi vp B w0 S el R YR B AR
A R LR, Z D RE AR 19 i R 2 AN TR PE
(1) ARG S & AL 2 T he
IGHS DDS it W8 [ 5 9 TE 3R 3 . — A BT AR v, » AL BRI 1T SPT BRI E D/A Feihds
() D D SEIF 5 A 2R IO AR B HOR AT E .
(OERAFS RARIIRE
FEWE R R UEAE N vy - PR L8 3 220 5 B A 2R P 3505 0 R (B AR AT BB TR B Disi Do, SEERAT DK
WAGS AR IIRE".
(3) HL i fa R IR T fE
SEMEA R IEAE N vy - AR FH P 55 2 A0 FL U540 118 PR, ol A B 8 0 HE AE I P Do D, S5 LI
AR B RR R HL R
(4) B IR T g
FEUE R IRAE A vy - B FH P 55 2 0 A0 L 50 11 F e, TR R 0 11 A ) Do Do, B 114 1)
0oy PE— 2328 Tl PR A0 DR e %) P S 4 i, S0 T s i VA o
ARCLEA R T D/A Rtk B DAC ST, BIHEEE — 20 DAC $ B AE 05— 90 DAC IS5 H
FE B R 24 57 0 DAC. T L 24 5743 HE5 0 DAC 4% 5 5t AR SCAYB T ARSI s A i 6l I
N 2

AGND
5V LTC1590 —
1 TR 16lvee  oumBR
¢ ISIATR OUT2A S
SPICLK 14] g AGND [ 7
MOSI 31 i RFBB|[ 2
DOUT 12 OUTI B[ 3
SPISS 11] BOUT ouTi A7
0 CS/LD  VREF B 1
DGND
i SELECT 9 | VREF A RFBA
GND
!
Lo I
T |
5 ! T D/A_OUT
+ OPA2604
S e
AGND o4y AGND

BEl4 ZIhRETRIRATRE

Fig.4 Multifunction programmable regulating circuit

— 43 -



B AU 4R (T AR ARRR) 165552 (2016 4F)

23 WP AKBEESERE
DIy R e 5 R i U R B AN IR 5 B . DR R e fE Pl o e 1 E DD 68 W 1) LMI3886 4 AL, Xl i
ABME ST 4 50k . Hs i S8 A R RN

VLM3886_0UT = 4 x VLM3886_IN N (4)
TH L IER H KC24H Z 50 K I RAE F AR Sh a4 , i iR HL IR 1200 mA B8 K 97%.
+24V
C.
+]]100 pF), -
}{ R4 |I

=
=
KC24H OUT+

3k
.. 1 424V CURRENT-1.2A
= R 3 IV
9 9 Vin +Vo
—I__'f B R0 J1m3s86_out 24— Vin +Vo
LM3886 3 aas 4 0.22W

R T
LM3886_IN " 10 |, L, 0.7pH 0.1 uF 13- GND —Vo:ltKC24H70UT-
‘E' 4 A GND -Vo
k, 7 = 21] 4
8
22k ; KC24H_IN

Tioow™ | Lc
1L | T 100]uF
’ 24V

Bl5 IhEMARRSERIREER

Fig.5 Power amplifier circuit and constant current source circuit

3 kRt
RGPS 7 s MAS2 B H LI PC.1 1S FH ) CLKO 75 B AT 25 A6 4 10 L 5 R R P

1] AD9833 Hl LTC1590 5 iy 4 LA KA tA 1k s M452 1) 1/O 1712l 4k H 28 A e 5
3.1 M4S2 T RIZRT P

VEFE M4S2 HOSME 12 M 1 505 3652 BL4M ik o
TR R MAS2 B A B B % A s
(CLK_CLKOCTL). £ CLKOEN (CLK_CLKOCTL[4]) T
51, gy %3t B4R OF 46 3t B fE CLKOEN -
(CLK_CLKOCTL[4])5 0, /> &3 8 e i 2t %0, &
2 43 A B b ik BIK R F IF R R AR AR TR L £ @ B
M452 1y PC1 5] JE 5 P b s iy 1 D BE I 41 BE 14
By B Bh R A A, B RT X 12 MHz AMERT | a4 3 MHZ % ARG H 12 MEZE
BREAT B 00 2 Wi . 1L 6 Sk T 4 AR N e A H6 IS ek e
R AR A . Fig.6 Programmable clock output software flow

3.2 AD9833#01LTC1590 B9%E {4 SPI S2 I}

AR SCR M7 RE M452 B R HL, A7 3 40 SPLAR A8, SCHF FHUMMAL TAERI, S2RF 2 & i
3, LR 1/0 R VO FEA R, — A5 55 (LSt Bl I BE RTS8 3 32 {01, SR HEAk ST 1) 4 98 IR
JIE S 38 MW FIFO 2847 S K MSB 5 LSB L e A% i %5 , DI RE SR K . SPL XF AD9833 &5 LTC1590 k47 #
1B 1B 7 R BRI AR R, B T AN R G E R

4 FHeobr

Al AR i AR T DDS IRTEKSJE | 1K1 8(a) i AD9833 Hif A fhdiE 3 MHz 15 F P=4: 1) 100 kHz 1F
520%, (b)) AD9833 fif A ftifik 12 MHz #5457 2E 100 kHz AT . K5 EHE 40 i .

— 44 -



E B % 5T DDS BB 2 D) RE R 5 i IR i e

Hif
|
wIhHfk
Vel S R B s
S i R SRR
!
A B A5
E3hd
!
. S s I R AR T
SR TR VR R T ALY J J(}Ef%;%% J Jﬂg éjﬂ i
| | | |
Tl B /OB 4k Hid B /Of Bt B /O il B E /O
HL B3 1 B RS TIREN Ak A IE 1 Bz RASEREW)
I I l [
i HOE TR Pk T A B i PR
E7 FEFTREE
Fig.7 The main program flow
(b)
B8 HMETRAIRITLLE
Fig.8 Crystal change comparison
hAAE IR SRR IR A A St 1 B o) 1200 -
— ) N =Y e LT A 1 000 - «  SLhvA
B kbR K TR 0.01 V. A s Bl
. 5 N — N =)
A HL S H H R OC R A& 9 Fos Lo s EACh 2600
0.2V ittt B A HLIE 1200 mA, HUEHIA 4.5 V i, 2 a0r
HLIESIE T 0. SRS AR BCH A5 4 9 2 |
i, SEE RS SIS AT A 500

0 0.5 10 15 20 25 30 3540 45
i LIVETAY
B9 EHIMARESHHER

Fig.9 Analog input voltage and output current
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