ﬂ SSI - "~ DMB54/DM74 Connection Diagrams/Flip-Flops'

70 AND-Gated J-K Positive-Edge-Triggered Flip-Flops with Preset and Clear - -

=i
o

Vee PR CLK Kz K

1L 13 12 11 10 9 . 8

TRUTH TABLE ; l [ :-'13 g

=|T—| _]

INPUTS . OUTPUTS
PR~ CLR CLK J K Q [o}
- || Iz 3 4 5 |7
L H L X X H L
H L L X X L H NC CLR 5 2 GND
- - X Xxoooxopn oW 5470/7470(J),IN)
H H t L L Qo Qo ‘
H H T H L H L
H H 1t L H L . H
H H + 'H H TOGGLE
H H L X X Qo Qo
J=41.92.3 k2 3 0 GND [ 3 2
K=K1-K2-K_ 14 In I‘z |n 10 s 8
If inputs J and K are not used, they T
must be grounded. ’ é] I;_
Preset or Clear function can occur
only when clock input is low. —c o—
; i A
|
1 2 3 |4 |s |s 7
Ki cLK PR Vee CLR NC ,n
5470/7470(W)
See page 1-62 for electrical tables.
H71 AND-OR-Gated J-K Master-Slave Flip-Flops with Preset
Vee CLK KB2 KA2 KB1 KA1 a
TRUTH TABLE ) . ) ) 14 13 12 11 10 9 8
INPUTS OUTPUTS
PR CLK J K Q a '
L X X X H L ) L]
H  TL L L Q Qo - op
H L H L H L e 1
H a1 L H L H
H I H H TOGGLE : . l
J=(J1A - J1B) + (J2A - J2B) . 1 2 3 4 Is ls |7
K= (K1A « K1B) + (K2A - K2B)
] 81 A2 182 PR Q GND
54H71/74H71(J),(N)

See page 1-64 for electrical tables.

Notes: _I'L = high-level puise; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the
pulse.

QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition {pulse) of the clock.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.
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L71 AND-Gated R-S Master-Slave Flip-Flops with Preset and Clear

Vee PR CLK R3 R2 R1 Q

14 13 12 1 ) I|I7~ 9 I’

>
TRUTH TABLE "]
INPUTS OUTPUTS L
— I1 lz 3 4 5 |n 7
PR CLR CLK S R| Q @ 1
NC CLR s 2 $3 Q GND
L H X X X| H L
H L X X X|L H ‘ : 54L71/74L71(J),(N)
L L X X X |H* H* :
H H JL L L|Q Qo
H H JL H L H L
H H JL L H|L H
H H L H H | INDETER-
MINATE R3 R2 Q GND a s3 2
R=R1°+R2-R3 14 13 ||z In 10 9 8
$=851+82.83 ‘ |——.:__—_+_
.-
[*]
r
1 2 3 4 5 I [ 7
R1 ELK PR Vee CLR NC $1
54L71/74L71(W)
See page 1-66 for electrical tables.
72 AND-Gated J-K Master-Slave Flip-Flops with Preset and Clear
K3 K2 [ GND [ 3 2
TRUTH TABLE Vee PR CLK K3 K2 K1 [] )
14 13 12 IH 10 9 8 14 13 12 IH 10 9 8
INPUTS OUTPUTS — I_l_____l_
PR CLRCLK J K| a @ | — :
L H X X X| H L . N N ]
H L X X x| L H : ] [}
L L X X X| H* H* e 3
'H H JL L L| ao Go
H H JTLH L[ H L ]
H H JILL H| L H '
H H L H H| TOGGLE I e [
Ig 2 3 ]4 5 [] 7 1 2 3 4 5 5 7
J=J1-J2:J3 NC CLR i 52 53 GND K1 oLk PR Vee CLR Ne il
K = K1:K2-K3
. 5472/7472(J) (N);54H72/74H72(J),(N); 5472/7472(W);54L72/74L72(W)

54L72/74L72(J),(N)
See page 1-62 (72), 1-64 (H72), 1-66 (L72) for electrical tables. :

Notes: _I"L. = high-level puise; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the
pulse.
QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs returni to their' inactive (high) level.
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73 Dual J-K Flip-Flops with Clear

i a o GND K2 [V az
TRUTH TABLE ’ TRUTH TABLE " 3 2 " il i i
73,H73,L73 LS73
INPUTS OUTPUTS INPUTS | ouTpPuTS l — l 4
CLR CLK J K | Q@ @ CLR - CLK J K | a @ i
L X X X L H L X X x| L H .
H I L L | qo ao H i L L | a0 @o ) £
H I H L H L H 0 H L H L —Y _?
H I L H L H H i L H L H
H L H H | TOGGLE H ) H H | TOGGLE - n |3 I' - - >
H H X X | ao @o
CLK1" CLR1 K1 Vee CLK2 CLR2 2
5473/7473(J), (N), (W); 54H73/74H73(J), (N);
. 54L.73/74L73 (J), (N), (W);
See page 1-62 (73), 1-64 (H73), 1-66 (L73), 1-68 (LS73) for electrical tables. 54L873/74LS873(J), (N), (W)

74 Dual D Positive-Edge-Triggered Flip-Flops with Preset and Clear

Vee CLR2 02 CLK2 PR2 a2 a2
(TR (R N [T Ilo s s

T 1

1

H 7

TRUTH TABLE

CLR1 D1 CLK1 PRI [ [ GND
INPUTS OUTPUTS
PR CLR CLK D Q a 5474/7474(J),(N); 54H74/74H74(J),(N);
54L74/74L74(J),(N); 54LS74/74LS74(J),(N),(W);
L H X X H L 74S74(N)
H L X X L H
L L X X H* H*
H H t H H L
H H t L L H : _
H H L X Q0 ao PR1 ) [\ a GND a2 a2 PR2
1 13 12 " 10 ] 8
O lo—!

>

1 2 :,]4 5 6 7

CLK1 o1 CLR1 . Vee CLR2 D2 CLK2

. 5474/7474(W); 54L74/74L74(W)
See page 1-62 (74), 1-64 (H74), 1-66 (L74), 1-68 (LS74), 1-70 (S74) for electrical tables.

Notes: _I'L_ = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the
pulse.
QO = the level of Q before the indicated input conditions were established. .
TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*This configuration is nonstable; that-is, it will not persist when preset and clear inputs return to their inactive (high) level.
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76 Dual JK Flip-Flops with Preset and Clear

DM54/DM74 Connection Diagrams/ Fi_ip’-FIops

TRUTH TABLE TRUTH TABLE L. O oo k2@ L
76, H76 LS76 16 15 14 13 12 1 ‘m Iu
INPUTS OUTPUTS INPUTS OUTPUTS
PR CLR CLK J K | @ Q@ PR CLR CLK J K a @ —/
L H X X X H L L H X X X H L
H L X X X L H H L X X X L H —O ro
L L X X X | H n L L X ‘X X | H KW b
H H L L L | a Qo H H ¥ L L | a Qo I _J
H H IL H L H L H H { H L H L -
H H JL L H L H H H { L H L H [ . |
H H _JL H H | TOGGLE H H | H H | TOGGLE ! : 3 L s ’
H H H X X Qo 60 CLK1 PR1 CLR1 3 Vee cLk2 ' PR2 CLR2

See page 1-62 (76), 1-64 (H76), 1-68 (LS786) for electrical tables.

5476/7476(J), (N), (W); 54H76/74H76(J), (N);

54L.876/74LS76(J), (N), (W)

78 Dual J-K Flip-Flops with Preset, Common Clear, and Common Clock

TRUTH TABLE
H78,L78
INPUTS OUTPUTS
PR CLR CLK J K o Q
L H X X X H L
H L X X X L H
L L X X X | H* H*
H H JL L L | a0 Qo.
H H L H L H. L
H H L L H L H
H H L  H H | TOGGLE
TRUTH TABLE
LS78
INPUTS OUTPUTS
PR CLR CLK J K| o @
L H X X X H L
H L X X X L H
L L X X X | H* H*
H H ! L L | Q Qo
H H ! H L H L
H H ' L H L H
H “ H i H H | TOGGLE
H H H X X | Qo Qo

See page 1-64 (H78), 1-66 (L78), 1-68 (LS78) for electrical tables.

Vee PR1 CLR 2 PR2 CLK K2
14 13 12 1 10 Is {]
|
ol I
A4
nY jo——O
1 2 3 4 5 5 7
K1 a1 m a a2 az GND
54H78/74H78(J),(N)
K1 a a1 GND 32 a2 a2
14 13 12 1 ||ﬂ 9 8
L
21 o
—o o—9-0) o
AN
'] [ 71
|
1 [z IZI |4 Is !s 7
LK PR1 n Vee CLR PR2 K2

54L.78/74L78(J), (N), (W);
54L.878/74LS78(J), (N), (W)

Notes:
‘pulse.

QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition (pulse) of the clock.
*This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.

_I'L = high-level pulse; data inputs should be held constant while clock is high; data is transferred to output on the falling edge of the
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DM54/DM74 Connection Diagrams/Gates

86 Quad 2-Input EXCLUSIVE-OR Gates

TRUTH TABLE
(86, L86, LS86, S86)

INPUTS | OUTPUT
A B Y
L L L
L H H
H L H
H H L

Y=A(®B=AB.+ AB

See page 1-72 for electrical tables.

Vee B4 A Y4 83 A3 Y3

4 Is Is |7
B2

Al B1 1 A2 Y2 GND

5486/7486(J), (N), (W);
541.886/74L.586(J), (N), (W); 74S86(N)

Vee 84 A4 Y4 v3 B3 A3
IM IIJ 12 " l'lll |5 8

1 |2 |3 5 IG I7

Y

At Bt i ¥; A2 B2 &ND
541.86/74L.86(J),(N)
Y4 84 Ad GND 83 A3 v3
14 l1 3 12 | 11 10 l ] 8

L | -

3 Ta 5 6 7
1 A1 81 Vee A2 B2 2

54L.86/741.86(W)
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DM'54/DM74 Connection Diagrams/Flip-Flops

103 Dual J-K Negative-Edge-Triggered Flip-Flops with Clear

See page 1-62 (107), 1-68 (LS107) for electrical tables.

31 a1l a1 GND K2 az a2
. 14 13 12 Iﬂ e 9 8
TRUTH TABLE
INPUTS OUTPUTS l .
JctR ck 4 k| @ @ . ]
L x x x| L H
H " L L | 0 Qo. A "]
H VRO L H l '
H I L H| L H . .
H i, H H | TOGGLE
H H X x| ao @o ]1 2 3 '4 5 3 7
CLK1  CLR1 K1 Vee CLK2 CLR2 2
54H103/74H103(J),(N)
- See page 1-74 for electrical tables. :
106 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear
K1 a1 o GND K2 a2 a2 2
16 15 ||A ||3 12 11 10 Is
TRUTH TABLE 1 1
INPUTS OUTPUTS ] -
PR CLR CLK .J K a a L] ||
L H X X X| H L — L
H L X X X| L H i -
L L X X X | HY R
H H 4+ "L L| 0o @o 7 )
H H IO H L] H oL 1
H H 4 L H L H 1 2 3 4 5 6 7 8
H H ‘ H H TOGG'_-E cLK1  PR1  CLRT 41 Vee  CLK2 PR2  CLR2
H H H x x| ao Qo
54H106/74H106(J), (N)
See page 1-f4 for electrical tables. ;
107 Dual J-K Master-Slave Flip-Flops with Clear
Vee CLR1 CLK1 K2 CLR2 ) CLK2 J2
. . 14 13 12 . 1 10 9 8
i TRUTH TABLE ! —
INPUTS OUTPUTS é—
CLR CLK J K Q Q ——
L X X x| L H
H JL L L | oo Qo - L
H JL H L| H L I_ e} el I
H . JL L H| L H
H JTL H H | TOGGLE i i' Tl i
1 2 3 4 5 6 7
N 1 a1 Kt a2 [i¥] GND
54107/74107(J),(N);

54L.8107/74L8107(J), (N), (W)

Notes: _I'L = high-level pulse; data inputs should

pulse.

QO = the level of Q before the indicated .input conditions were established.
TOGGLE: Each output changes to the complement-of its previous level on each active transition (pulse) of the clock.
* *This configuration is nonstable; that is, it will not persist when preset and clear inputs return to their inactive (high) level.

be held constant while clock is high; data is transferred to output on the falling -edge of the
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108 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, and Common Clock

Vee PR1 CLR 2 PR2 CLK K2
14 IlJ 12 1 10 9 8
TRUTH TABLE —
INPUTS QUTPUTS : ‘|::
PR CLR. CLK J K| a @ 1] ‘ s
. B! ) )
L H X X X H L v v
H L X X X L H lo—&—0 o
L L X X X H* H* )
H H ' L L | oo ao
H H i H L H L ;
H H. 4 L H L H ' 1 2 3 4 5 6 I7
H H i H H | TOGGLE K al o on [ [ GND
H H H X X | Qo @o

54H108/74H108(J), (N)

See page 1-74 for electrical tables. . \

109 Dual JK Positive-Edge-Triggered Flip-Flops with Preset and Clear

Vee  CLR2 (] K2 CLk2 PR2 02 a2
‘ 16 15 14 13 12 |‘l| Im 9
TRUTH TABLE . I‘—I L
INPUTS OUTPUTS ) ) _I
PR CLR CLK'J K| o @ T I—:>
L H X X X | H L ' .
H L X x X | L H . > o
L L X X X | H* Wt |
H H 1 L L | L H [ ]
H H t H. L | TOGGLE
H H * L H | ao Qo : 1 2 |3 4 s 6 7 s
H H t H H H L CltR1 N K CLK1 PRI [ a1 GND
H H L X X | Qo @o

54109/74109(J), (N), (W);
54L.5109/74LS109(J), (N), (W)
See page 1-62 (109), 1-68 (LS109) for electrical tables.

T2 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset and Clear

Vee CLR1 CLR2 CLK2 K2 2 PR2 a2
TRUTH TABLE 16 15 14 113 12 ||| 10 9
INPUTS OUTPUTS —J> g‘
PR CLR CLK J K a a
L H X X X H L
b —op

H L X X X L H
L L X X X | H* H* :
H H ¢ L L | a0 @o k2 Y
H H } H L H L ]
H H i L H L H !, lz 3 n . . 7 P
H H v H H TQGGEE CLK1 X1 an PR1 a1 Q [iH] GND
H H H X X | oo Qo

54L8112/74LS112(J), (N), (W); 745112(N)
See page 1-68 (LS112), 1-70 (S112) for electrical tables.

Notes: QO = the level of Q before the indicated input conditions were established.
TOGGLE: Each output changes to the complement of its previous level on each active transition of the clock.
*This configuration is nonstable; that is, it will not persist when preset and clear. inputs return to their'inactive (high) level.
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M3 Dual J-K Negative-Edge-Triggered Flip-Flops with Preset

Vee cLK2 K2 42 PR 2 a2 02
14 13 12 In 10 |s 8
TRUTH TABLE L & J
INPUTS QUTPUTS . : -
p— —p>
PR CLK J K Qa aQ :
L X X X H L
H i L L | oo Qo
H 1 H L H L op
H i L H L H -
H i H H TOGGLE |_ [ _l
H H ™ X X Qo0 Qo 1 2 |3 . In l 5 6 7
CLK1 KJ 3 PR1 a1 o GND

54LS113/74LS113(J), (N), (W); 74S113(N)

See page 1-68 (LS113), 1-70 (S113) for electrical tables.

T4 Duai J-K Negative-Edge-Triggered Flip-Flops with Preset, Common Clear, and Common Clock

Vee cLK K2 2 PR2 (Y] @

’ ln 13 ‘u ln |1n le 8
TRUTH TABLE
INPUTS OUTPUTS o) l
PR CLR CLK J K| .o @ | '
1L H X X X H L L
H L X X' X L H
L L X X X H* H* ) ]
H H i L L | o Qo : I— o [
H H ! H L] H L — . —] 1
H H 4 L H L H 1 2 Is 4 5 5 7
H H { H - H TOGGI__E - CLR Ki 5 PR1 al [il] GND
H H H X X | a0 Qo

54L.5114/74L8114(J), (N), (W); 74S114(N)

See page 1-68 (LS114), 1-70 (S114) for electrical tables.

Notes: QO = the level of Q before the indicated input conditions were established. )
TOGGLE: Each output changes to the complement of its previous leve! on each active transition of the clock.
*This configuration is nonstable; that is, it will not persist when preset and clear inbuts return to their inactive (high) level.

v
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29-1

Electrical Characteristics over recommended operating free-air temperature range (unless otherwise noted).

(1) Al typical values are at Vog =5V, Ta = 25°C.
(2) Not more than one output should be shorted at a time._
(3) With all outputs open, Igc is measured with the Q and Q outputs high in turn. At the time of measurement, the clock input is at 4.5V for the 70, and is grounded for all the others.

DM54/74
PARAMETER CONDITIONS 70 72,73,76,107 74 109 UNITS
MIN  TYP(1) MAX | MIN TYP(1) MAX | MIN TYP(1) MAX MIN TYP(1) MAX
ViH High Level Input Voltage 2 2 2 2
Vi Low Level Input Voltage 08 0.8 0.8 0.8
Vi Input Clamp Voltage Vee =Min, |} =—12 mA -15 -15 -1.5 -15
loH High Level Output Current —400 —400 -400 —=1200 HA
VoH High Level Output Voltage Ve = Min, Vi =2V 24 34 24 34 24 34 24 v
VL =08V, gy = Max
loL Low Level Output Current 16 16 16 16 mA
VoL Low Level Output Volt, = Mi =
ot ow bevel Dutput Yoltage Vee =Min, Vi, =2V 02 04 02 04 02 04 02 04 v
Vi =08V, g, =16 mA
Iy Input Current at Maximum Input Voltage | Ve = Max, V, = 5.5V 1 1 1 1 mA
™ High Level tnput Current | D, J, K, or K 40 40 40 40
Clear 80 80 120 160
Vee = Max, V| =24V A
Preset ce = Hax T 80 80 40 80 .
) Clock 40 80 80 80
IS pow Leve! Input qurent D,J, K, or K -1.6 -1.6 -1.6 -16
) - cl -3.2 -3.2 -3.2 -4.8
s Vee = Max, V, = 0.4V mA
Preset -3.2 -3.2 -1.6 -3.2
Clock -1.6 -3.2 -3.2 -3.2
i Short Circuit Output DM54 -20 -57 -20 -55 -20 =55 -30 —55 -85
0s ort Circuit Outpu Ve = Max(2) mA
Current DM74 -18 -57 -18 —55 -18 —55 =30 -55 -85
Icc Supply Current (Average per Flip-Flop) Vee = Max(3) 13 26 9 17 85 15 10 15 mA
Notes
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€9-1

Switching Characteristics at Ve =5V, T, = 25°C

DM54/74
FROM TO
INIT:
PARAMETER (INPUT) (OUTPUT) CONDITIONS 70 72,73,76,107 74 . 109 UNITS
MIN TYP MAX | MIN TYP MAX | MIN TYP MAX MIN TYP MAX
fmax | Maximum Clock Frequency 20 35 15 .20 20 25 30 40 MHz
tpLy | Propagation Delay Time, Q 50 16 25 25 9 14
Low-to-High Level Output Preset
i ns
tpHL | Propagation Delay Time, (as applicable) —
- Q 50 25 40 40 18 29
High-to-Low Level Output
tpLn | Propagation Delay Time, a 50 16 25 25 9 14
Low-to-High Level Output Clear C, =15 pF, R_ = 40002
A ns
tpyL | Propagation Delay Time, (as applicable) .
| Q 50 25 40 40 17 25
High-to-Low Level Qutput
tpLH Propagation Delay Time, .
7 5 1 5 14 25 . 12 18
Low-to-High Level Output _ 2 0 6 2
Clock QorQ ns -
tpyL | Propagation Delay Time, .
8 5 25 4 20 40 19 28
High-to~Lovy Level Qutput ! 0 0 2
tw Pulse Width | Clock High 20 20 30 20
Clock Low ~ 30 47 37 20 ns
Preset or Clear Low 25 25 30 . 20
tseTup | Input Setup Time(4) 20t ot 20t 151 ns
tHoLp | Input Hold Time(4) 5t 0 5t 10t ns
Notes :

(4) 1| The arrow indicates the edge of the clock pulse used for reference: t for the rising edge, | for the falling edge.
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