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® Dual J-K Flip-Flops (with Preset and Clear)

® Block Diagram (72)

thgy_ —oQ

Preset Clgar

[ ]
Clock
® Pin Arrangement
1cK| 1 ~7 16 |1K
L L |
1PR2-LJéf<K H15]10
PR CLR
ICLR| 3 -—| 6L © ||-- 14 1Q
1] 4 H 13 |GND
Vee| 5 12 2K
2CK| 6 = H 11 2Q
CK
2PR[ 7 CEREE | Bl 0725
Q Q
2CLR| 8 | | 9 |23

e Function Table

Inputs Outputs
PRESET CLEAR CLOCK K Q Q
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 Q
H H - H L | H L
H H = L H L H
H H " H H | TOGGLE
H H H X X | Q Q
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DM74LS165
8-Bit Parallel In/Serial Output Shift Registers

® General Description e Physical Dimensions inches (millimeteres)
This device is an 8-bit serial shift register which shifts unless otherwise noted
data in the direction of Qa toward Qpn when clocked.

Parallel-in access is made available by eight individual 0.740-0.780
direct data inputs, which are enabled by a low level at (18.80-19.81)
the shift/load input. These registers also feature gated @950
clock inputs and complementary outputs from the eight
bit.
) Features 0.250+0.010
(6.350+0.254)
Complementary outputs o MO
Direct overriding (data) inputs IDENT
Gated clock inputs OPTION 1
Parallel-to-serial data conversion e Function Table
Typical frequency 35MHz Inputs | |
Typical power dissipation 105mW ouermel | output
shit | Clock | o oo | soriat L7221 i Q
q q L erial H
® Connection Diagram Load | Inhibit A.H | Qa Qg
Clock PAR_ALLAEL_INPUTS Serial Output L X X X a..h a b h
Vcc inhibit " D C B A input  Qy H L L X X Qa0 QB0 QHo
li6 |15 14 |13 |12 Ji1 1o o 7
H L H X H Qan Qan
H | L T L | X L Qan | Qcn

X=Dont Care (any input,including transitions)
= Transition from LOW-to-HIGH level

H H X X X Qa0 QB0 | QHo
? H=HIGH Level (Steady state) , L=LOW Level (Steady state)
|1 |2

3 4 5 6 7 |8 a...h=The level of steady-state input at inputs A through H, respectively.
Shift/ Clock | F © H Output GND Qa0 Qo QHo=The level of Qa, Qg, 0r Qy respectively, before the indicated
Load QH steady-state input conditions were established.
PARALLEL INPUTS Qan Qan= The level of Qu or Qg, respectively, before the most recent T
transition of the clock.
® Logic Diagram PARALLEL INPUTS
r A}
A B © D [ F G H
T(ll) T(12) T(l3) T(14) T (©)] T 4 T ®) 6)
PRQ ~ FRO PR S PRQ PR S PRo; S PRog S PRo O
—d>CLOCK —4>CLOCK| —34>CLOCK| —q4>CLOCK| —34>CLOCK| —4>CLOCK| —4>CLOCK —4>CLOCK| Rt QH
SERIAL (10) & © 8. G & © 8. G & G 5. G & @ = oD
INPUT ¢ R cLr R cLRiS R LR RCiN R CLR R cLR R cLr R cLR™Output Qy
SHIFT (1)
LOAD
(2)
CLOCR Y T Y T T T Y
cLock (19
INHIBIT
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Parallel Inputs
J\

r N\
A B D E F H
L (11) (12) C(13) (14) @) (4) ¢ (5) (6)
Shift/Coade-2 $> : . ‘ : ‘ ‘
lock inhibit
Clock:%D ! ! ! ! ! ! !
S S S S S S S S )
>CK >CK I>CK >CK I>CK I>CK >CK >CK QH
Serialo&Do——cD = B) B) D D D pe D }LGH
?(11)
Shift/Loade @ :t} 5 --- Inputs Internal
i Parallel Outputs Output
Shift/ | Clock | ) e | seral QH
. (15) Load | Inhibit A H QA QB
lock |nh|b|t::E> _ .
Clock B L L X X X a..h a b h
S
& H L I1_\ X X Qao  QBo | QHO
(10 H L H X H Qan | Qcn
Serial ——dD b—---
5 g H L T L | X L Qan | Qcn
H H X X X Qa0 QB0 | QHO

VEIPD cadlyy 51 Hlae —VA-Y JSo

DM74LS194A 1 %V
4-BIT Bidirectional universal Shift Register 10KQ 5600 15 16
G A 11
® General Description
This bidirectional shift register is designed to incorporate virtually all of B_12 9 Qn
the features a system designer may want in a shift register; they features Cc 13
parallel inputs, parallel outputs, right-shift and left-shift serial inputs,
operating-mode-control inputs, and a direct overriding clear line. D 14 |:|
The register has four distinct modes of operation, namely: E 3 270
FE— 74165
e Features
e Parallel inputs and outputs G 5 &
e Four operating modes: 6 \ A7
Synchronous parallel load 1
Right shift
Left shift N 2
Do nothing )
e Positive edge-triggered clocking 101 8
e Direct overriding clear - I
e Connection Diagram -
Outputs Py S )“'\"° -VA-Y J‘s“‘"
f—/_\
Vcec 'Qa Qg Q¢ Qp Clock S1 S0 _
l16 |15 |14 |13 |12 |11 |10 |o aly sl Voo loi sl -VA-O-VY
v J S5 oy g @B o 5l g 0S5 Jog pdly e (25
”0 oS 4l [, LED g, = igels cumdg b
INVOWIPSTIA e, i PR C =l v
1 2 3 4 5) 6 7 8
Clear Shift Shift GND . _
rignt 2B & D) G VA=Y o o Sledlbl ga§  -VA-O-Y
Serial  Parallel Inputs ~ Serial _
IpLe IpLe algis a8 0y 1 51,8 slasgS a1y ol ld e g oS aslllas
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® Shift Shift
SO Right Left
{ Serial ParallellnpUtS Serial
(10) ’ \
S1 Input A B C D Input
?7 (2) (3) 4) (5) (6) (7
— |
:Iock(ll)
Stear o
RCLR RCLR RCLR RCLR
Ld>cK Ld>cK Ld>cK Ld>cK
L>—s  QaH L>—s ese s Qe L>—s Qoo
(15) (14) (13) (12)
Qa Qs Qc D
Parallel Outputs
Inputs Internal
. .o . _ _A_ Signal Mod
6‘))[’“‘” dbd”‘l’; )LM o= )‘ o VA-O-Y Clear | SO | SI | Clock (i:A.g’ES)si ode
Slp byl e 0SS Jog e 1) sl g0 2 ) L [ X|X]| X X Asynchronous clear
I lal coles jo g aums Jlasl ey +0 5Ly 4 alasd S H|L|L| X X Clockinhi-bit (data hold)
H|L|[H| T Qi+1 Shift left
Go¥ b cdle cpl o aS Jate ey 4y (3l jsboay H R[] T Qit Shift right
D opdg, Ly H|H|H| T i Parallel load
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5 oD B ID 5 oD B ID
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L1 L2 L3 La Ls Le L7 Lg
1 9 16 15 14 13 12 1 9 16 15 14 13 12
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