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SERIAL-ADDER DESIGN: 
SHIFT REGS WERE LEFT OUT OF THE TABLE

OUTPUT Q REFERS TO THE CARRY BIT.   



AFTER MINIMIZATION ->









FF Trigger Signals

Q1 Count↓ J1=K1=1:TOGGLE

Q2 Q1↓
J2=Q8’=1; K2=1

if Q8=1 RESET else 
TOGGLE

Q4 Q2↓ J4=K4=1:TOGGLE

Q8 Q1↓
J8=Q2Q4; K8=1

if Q2 and Q4=1 TOGGLE 
else RESET



PS NS J2K2 J4K4 J8K8

OOOO OOO1

OOO1 OO1O 1X OX OX

OO1O OO11

OO11 O1OO X1 1X OX

O1OO O1O1

O1O1 O11O 1X XO OX

O11O O111

O111 1OOO X1 X1 1X

1OOO 1OO1

1OO1 OOOO OX OX X1

1O1O XXXX

1O11 XXXX XX XX XX

11OO XXXX

11O1 XXXX XX XX XX

111O XXXX

1111 XXXX XX XX XX

Q1 IS USED AS CLOCK (NEG EDGE)

Q1 ALWAYS TOGGLE
USE K-MAPS TO GET 

DESIGN SIMILAR TO THE 
ONE SHOWN IN 

PREVIOUS SLIDE (BUT 
USING Q1 AS THE 

CLOCK)

ASYNCHRONOUS BCD COUNTER WITH JK FLIP FLOPS

NOT USED IN BCD







PS NS

OOOO OOO1

OOO1 OO1O

OO1O OO11

OO11 O1OO

O1OO O1O1

O1O1 O11O
O11O O111

O111 1OOO

1OOO 1OO1

1OO1 1O1O

1O1O 1O11

1O11 11OO

11OO 11O1

11O1 111O

111O 1111

1111 OOOO

BY INSPECTION
A0 TOGGLES IF E=1
A1 TOGGLES IF EA0=1
A2 TOGGLES IF EA0A1=1
A3 TOGGLES IF EA0A1A2=1

IF E = COUNT ENABLE =0 
ALL HOLD





UP DOWN

PS NS NS

OOOO OOO1 1111

OOO1 OO1O OOOO

OO1O OO11 OOO1

OO11 O1OO OO1O

O1OO O1O1 OO11

O1O1 O11O O1OO

O11O O111 O1O1

O111 1OOO O11O

1OOO 1OO1 O111

1OO1 1O1O 1OOO

1O1O 1O11 1OO1

1O11 11OO 1O1O

11OO 11O1 1O11

11O1 111O 11OO

111O 1111 11O1

1111 OOOO 111O

T0=UP + DOWN
T1=UP·A0 + DOWN·A0’
T2=UP·A0·A1 + DOWN·A0’ ·A1’
T3=UP·A0·A1·A2 + DOWN·A0’ ·A1’ ·A2’



USING CH. 5 DESIGN METHOD 
















