Lab-12

555 One-Shot
Latch and Flip-Flop

Chia-Chun Tsai

= Objectives
|
s Understand the fundamental of a one shot

based on timer 555.

= Understand the fundamental of an R-S latch.

= Understand the fundamental of D Flip-Flop,
such as TTL 7474.

= Understand the fundamental of J-K Flip-Flop,
such as TTL 7476.

= Understand the fundamental of T Flip-Flop,
which is the function divided by 2.

= Can implement various combinations of
Latches and Flip-Flops.
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“ What is One-Shot

|
= Vout output a voltage for a time T, if a signal is

triggered once to the input.
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Chia-Chun Tsai 3

vee % wn  TTIQQEr ||
5V t‘:
R3 R1 L ,,.E_ u '%" '%" Vout I T |

1kQ 25kQ

p— Vcl: 0V 2/3*5V->0V

= 47pF R2 exponential wave

LM555CH | T = 1.1*R1*C1

w

% o e Vout: 0V-5V-0V Pulse
i

£ = 1.1*5k*47n
= 258.5ms
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=| R-S Latch

= Reset and Set are active at logic High (1).
m SetistoQtobel; ResetistoQ tobeDO.
= Reset and Set cannot be 1 at the same time.
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T | VA o g Input Output
’—L/ LED1 R|S Q /Q
kol R 0 | 0 |hold | hold
j_ GND ;”45 sy msun 0|1 1 0
Ry 7als02D 0 LED2 1|0 0 1
1KQ 11 X X
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=| /R-/S Latch

= Reset and Set are active at logic Low (0).
m /Setisto Qtobel;/ResetistoQ tobeO.
= /Reset and /Set cannot be 0 at the same time.
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5V_OJ_O VA g g Input Output
?:ﬂ TALSOON LED3 Rd /R /S Q /Q

R6 0 0 X X

/R 1kQ| u2B s 3300 LGND 0 1 0 1
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=| D Flip-Flop

|
m TTL 7474 : Dual D Flip-Flop

é‘* USA /PR | /CR D CK Q
~1FR 0 (1] X X Unknow
S L 1 A 0 1 X X 1
) 1 0 X X 0
E_Liciw o.lp RE
eie 1 1 X X Hold
TJ. TALSTAN 1 1 0 0~>1 0
1 1 1 0->1 1
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= J-K Flip-Flop

m TTL 7476 : Dual J-K Flip-Flop

/PR | /CR | ] K CK Q
WIJ;& - UBA 0 0 X X X Unknow
i | 1o |25 0 1 X X X 1
Lo toix 1 0 X | X X (1}
P .10 |12
1 1 X | X X Hold
~1CLE
T3 7ALSTEN 1 1 0| 0| 010 Hold
1 1 0 1| 0>1->0 (1]
1 1 1| 0| 0>1->0 1
1 1 11| 0>1->0 Toggle
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- T Flip-Flop

! l& UsA vce lz UsA
~1ER 5V ~1ER
S SR - I R g [E5
L obooiw
I T N I I S ~lp [22
~1CLE ~1CLR
Tt TALSTAN T¢ TALST6N
/PR | /CR CK Q
0 0 X Unknow
0 1 X 1
1 0 X 0
1 1 X Hold
1 1 | 0>1 or | Toggle
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+ 2 based on T Flip-Flop

s Two kinds of T-FFs

VCC

—F

TALSTAN l“ U1A NLsrﬁNl;, UZA
~1ER ~1ER
—Z {in -t 2 i o |55
u3 LED1 op Lo1x L£02
n 2 Liele  .lg (8 Y L8 | 1w «lg 13 )
15 Hz ~1CLR % ~1CLR R2
1 R1 %
T 300 3300
GND GND
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_| + 2 based on T Flip-Flop

I vCC

5V
X5C1

TALSTAN l UsA ?dLS?ENi: UsA

B 1ER
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g : : Sﬁ%‘éz ms CSE“ET‘DEI\TA CEEH;DEI\TE FEEES
X ms 0.000 Vv 5.000 V
T2-T1 0.000 0.000 Vv 0.000 Vv Save = s
Timebase Channel A Channel 8 Trigger
Scale: | 500 us/Div Scale: |5 V/Div Scale: |5 V/Div Edge:  [EI[E] [A]lB Ext
. . X pos. [Div): [0 ¥ pos. iv): | 1 ¥ pos.(iv): [-2 Level: g v
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“Experiment-l One-Shot based on 555
|

vCC av

U1 |2 LM555CM
EE%R‘] L woo
2 | RaT cur |2

33k02 _ LS1
— Dis LED1 ’ |
5 | THR ;‘ VOUt T

TRI

c1 5 | con BUZZER

.
—100pF - 2 | TkHz

L
1

Push S1 once, LED1 & Buzzer are on for a time,
T=11*R1*C1 = 1.1*33k*100p = 3.53 5
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GND|

usA A 74LSTAN A
R& }c — < UBA

1kQ | TALSOON LEDS 7 . 12 ol LEDT

R9 3300 e - 6 ';;30

Sho T
GND
Input Output
/IR | /S Q
1 1 Hold

Push S once, Qis1 1 0 1
Push Ronce,Qis0 0 1 0
0 0 X
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Experiment-3 <16 based on JK FFs

|
Counting: 0000~1111 (= 16)
Push Preset once, LEDs = 1111
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