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Report of Design and Test of A Frequency-
Adjustable Square Wave Generator

Huang Zexi Liu Hao Xiao Yao

(Yingcai Experimental School  University of Electronic Science and Technology of China
611731)

Abstract: With the utilization of the 555 timer as function generator, the circuit is easy to handle,
the expense low. This function generator combines good stability and high precision. Based on
the fundamental circuit, a triode was added for biasing voltage, in order to stabilize duty ratio to
50%. Simulation was done through Multisim and field tests were checked, both of which outputted
ideal results.

Key words: 555 timer square wave generator biasing-voltage triode



L ARIERESEHHE
T ARERA TR R AR, BRI o PR P TR R A B g 555 52
I 28 PR 2 g Lo 8 P RS (R RO (B 0, T EL AN LR, 228 54155
BT HOBIY 555 T2 I 481 4 3 L AP 1 .

VC‘C‘ RD
{__E _______ TR
I
L[] 5%0 . i
| Va R
Ve :5 o C1 Voo L & &, i
v |6 =
Y [sic :
— |
Vs :2 +C Vi & & T 1 31 Yo
(T_R) : VRE 2 Q G3 {7 s :
2
| |5k, :
Yo 17 P I
(DISC)] | - I
: 1 1»—/1 JI

1 555 7 B 2% P 50 FEL %

555 TERT#F N IBEFEN A B E LRSS, =N EEREHEE, —4 SR filkds, — Mk
A T NI, AW JE M B K Vee / 3R 2Vee /3. 555 [E I 2§ I Th AL = B i iy 4>
B A % vk e . AN ER 2 % R 45 SR i e 28 AN FRLET (AR S . A2 FRJE S 1Al in -
M, 245 MR, U H Ay C1 By [ AR S A\t I FE RN 2Vee /3, Ca B SOAHHiT A\ Bify
[IHL R F9Vee /3. Bl R N TR BIHE /N T Vee /13, M HLESE Co 1% H v 0 AT SR fil %
PE L, %G OUT =1. 15 BB N TH R KT 2Vee /3, [RIES TR 3 1) B KT
Vec /3, NC: % N0, C2 M Nl, nlk SR filk#sE 0, ¥t vo B ¥ EM%
G EZIREMn T

1. A R B Vs BRI, — BRI N b,

S M. AMEHIEVee , XU I B % Vee BIVEEAE, CMOS Y B L H B Ve BTG N
3~18v . — 5V

3 Vo .

2 JH: AR A .

6 . TH & fi % v

4 B R EBE R, iR KR, MBS EOR TR, SRR IS TH AT HESF,
iy 5 L AT O O, % AN P IR B 42 v HLF

5 . Ve ¥l s R . 2 b M R, AT R YA PR A R LR, 1%

s AN, RO RN — R 0.01uF R, PAB 51 N T

2



7R RO . 123 O SR AT, FHBOE I AR I LA RO
A 555 GEmF&E, FAT R 7 W 2. B 3 Pos 07 UK A4S L.

o

] SSRVIRTUAL o
0 LgmonE. I T Timer L
S R S S H S S S DSBS

| e ([

K3 JrREAS L 2
TS DAL 1 i ) SR



YA FTER, TRIS THR 5IHEE BA, & S8, #iE12v BiEE, B85 C
Wi, HETRE, MEE LR 2Vee /30, ARG S, FAIET Re XHUCE, LR
HHAEVo NIRH S, Ve FREEIVee /30, HEE#EIE, VoliHimH ., B C Ngha
HL B B 2Vee /3, Gtk s B2 70 4 H i 15 21— AN JA 738 A1 7 8 . T A2 1 )R 0 D)o st o5 LA

% Rex () BELAF SR ST A0 I I s B0 ) @ AR Qa7 Re B A FH R 78 0 308, 76 Ca S I

seAAl,  RIVRTSEHLA I ECAR R ) 75 5 R Qu F) I 1 558 R BEAR /N, X FE 8RR B ) S
RO AN K FH L it I A5 1) R B B R AR 8 A B
t1=t2=0.639(Ri+ RP1)C1
WU — AT A
T =ti+t2=2%0.639(Ri+ RP:)Cs
T Al AR
f =1.43/(2Ru+ Re1)C1

N TR SERIN BN, HSnasF a5 28], KA 2 Frosi#&A .
PR 245 AT BELAEL A PR R 1.

LB 2 Bt 1B, R H s 2 TR B R =R E AT R, AL AS B e
2% PO BB O R 22 BRSO T B L T R T T 5 P 5 2R 2528 A B AT el A SR BN R 2
11 HANREZESE R TY,  DRISEALBTAI B, R L 1 N BRATTI Se 40 i 6.

2. fiEZ R
) FH H 5 0 Multisim12.0 X B 2 B B S HEAT 45 B0 715 BB AL 2% Ren K Bhim, 1520 BT
TR TTWe, WIERE 4, 5. 4. B 5 A0, AHERDGEL RG-SR, ftigs
B AT 4 AR VG B (1k ~100kHz ) .



Oscilloscope-X5C1 | 28

IOl EPN O s [Reverse |

3 =l 53.535ms 12.000 v ———
T2-T1 0.000 5 0,000 v | Save | Eit bk
Timebase Channel A Channel B Trigger
Scale:  10us/Div Scale: 5 V/Div Scale: 5 V/Div Edge: |E| @ B |[Ext
¥pos.(Div): 0O ¥ pos.(Div): 0 ¥ pos.(Div): O Level: g W
() (Add ] [e/a ][ | [ac [ o J{mc] [ac)(oJ@e](-]  [Snge][Normal][Auto [hane)

- -

4 HAEEPHAE Rey=50Q B T3 ( f =100kHz )

Oscilloscope-X5C1 | =

4 ({1}
T1 |a|;| Time Channel_A Channel_B —
0 == 14.478 ms 12,000 ¥ | Reverse |

(% | 14,978 ms 12,000 V |—|

; 5
T2-T1 0.000 5 0.000v ave Bttty
Timebase Channel & Channel B Trigger
Scale:  1ms/Div Scale: 5 V/Div Scale: 5 V/Div Edoe: [E][E] E] B |[Ext
¥pos.Div): O ¥ pos.(Div): 0 ¥ pos.(Div): 0 Level: V
add|[B/a |[aB ]| [ac] o | (ac o Jeed(-] | single || Normal || Auto |[Nene |
-

K5  HA7ESPHAE Rei=12.5kQ B T8k ( f =1kHz)



3. BRI EFHE
HEHR A6 o B I3 17 50205 10, A LB E IE T ) 6, AT ) 7. 2608 i e o g
PR I, 2R LU TR 1051

nnnO00009U
sy N OLN0OU

‘‘‘‘‘‘‘

CanOd

; :

........
..........
AL Siedaredeg e

L L ST SATE TR

e HLE kIR K K7 A RCR

4. PAER
TP e 5 PR (A 27 v PR B 12V S FREAT IR, 95 L G R B, 435307
SR BER I7 DA LR R 8, 9, FT L% BR A AS A B 6 SHUEHR, 7 RHLAE,

-

K8  Hit f =100kHz Firfs 77 P e

6



B9 W f =1kHz iy sk e

S 3R

[1] Byt R RIERIM]. DU )1 PR R AR, 2012
[2] HAFMRRZE. BB ATIMLAL T S HE A, 2012

[B] HABL B TRAREMSZIGMLIN: BFRHE R S R, 2014,



	1. 方案的选择与参数计算
	2. 仿真结果
	3. 安装与焊接
	4. 测试结果

