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=“g-Bit Universal Shift/Storage Reg:sters
with 3-State Outputs

T 09 O

_FEATURES

Multiplexed /O ports provldes lmproved bit density
s Four modes of operation: hold (store), shlﬂ shift left,
and load data

Operates with outputs enabled or at high Impedance
Can be cascaded for N-bit word lengths -

Direct overriding clear

Application:

Stacked or push-down roglslers, buffer slorage, and :

accumulator registers

Function, pin-out, speed and drive compatlblllty with
S4/74LS logic family = © -

Low power consumption characteristic of CMOS
3-State outputs with drive current

(lo. =24 mA @ VoL =0.5V) for direct bus lnterface
inputs and outputs interface directly with TTL, NMOS
- and CMOS devices -~

Wide operating voltage range 4.5V to 5.5V

military temperature ranges:
KS74HCTLS: —40°C to +85°C
KS54HCTLS: —~55°C to +125°C

" PIN CONFIGURATION

so[ ]t . 2017 Vee

[0 ¥ 197 s1

- &Os 18] st

- @/. [ 4 1717 oy
T mec[s 167 na,
cioc e 15[ Fioe
nay 7 140 b,
als 13{] Biog
emde 123 ok

eNo 10 1] sk

Characterized- for operation over Industrial and

Package options include plastic ‘‘smail outline’’
packages, standard plastic and ceramic 300-mil DIPs

DESCRIPTION *

" _ These eight-bit universal registers feature mu|tip|exed.l/O

ports to achieve full eight-bit data handling. Two function-_
select inputs and two output-contro! inputs can be used
"to. choose lhe modes of operafion listed in the function
table ’

Synchronous parallel loading ssaocomphshed by taking both
- function-select lines SO and S1 high. This places the three-
state outputs in a high-impedance state and permits data ’
that is applied on the I/O ports to be clocked into the
register. Reading out of the register can be accomplished
while the outputs are enabled in-any mode. Clearing oc-
curs asynchronously when CLR Is low. Pulling either of the
output controls, G1 or G2, high disables the outputs but
this has no effect on clearing, shifting, or storage of data.

These devices provide speeds and drive capability

equivalent to their LSTTL counterparts and yet maintalin
CMOS power levels. The Input and output voltage levels
allow direct Interface with TTL, NMOS and CMOS devices
without any external components.

Al inputs and outputs are protécéted from damage due to
static discharge by .internal diode clamps to Vcc and

ground.
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LOGIC DIAGRAM T
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FUNCTION TABLE .
Anputs 1o Pbris Outputs
. o Output '
Mode CLR | S1 S0 | Conirol | CLK | SL SR | AlIQs BIQs C/Qc D/Qp E/Qe F/Qr GIQa. HIQu Qx’ Qf
’ - 61 G2 B . B
Llixclo ol xxx[ v ¢ vt L oL oLoLfLot
Clear L L XL L X X X L L L L L L L L L L
: Ll wlx x| x |x x| x x X x x x X X |L L
Hold H |t L|L L| X |X X| Qo Qs Qco Opo Qo Qro Qao Quo | Qao Qro
H|{X X|L L| L |X X |0 Qo Qo Qoo Qe Qro Qa0 Qo | Qro Qro
shtRgnt | H | L WL Lt X HIH Q. Qen Qcn - Qon Qen Qrn Qan. [ H Qan
Bt 4l H|lL-L|[t |X L| L Om QG Qon Qon Qen Qrn Qan | L Qan
- ert H|HL|L L]t | H X108 Qe Qon Qen Qe Qen Qn H [ Qea H
it 1.9 H H LIL L t L X | Qe Qon Qon Qen Qfn Qan Qun L Qen L
load | H | HH|Xx X[t |x x| a b e d e t g h ja h

. When one or both output controls are high the éight input/output terminals are disabled to the high- nmpedance state however,
sequential operation or clearing of the register is not affected.
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i Uhlversal Shlft/Storage Reg:sters
- with 3-state Outputs

T-% -08 -85

* Absolute Maximum Ratings are those values beyond
which. permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

KSS4HCTLS 2 9 9
KS74HCTLS
Absolute Maximum Ratings' ,
Supply Voltage Range Ve . i =0 5V to +7V
- DC Input Diode Current, ik R -
. <= 05VorV|>Vcc+05V)......+20mA
DC Output Diode Current, lox - S
i (Vo<—O5VorVo>Vcc+05V)....+20mA
Continuous Output Current Per Pin, lo
(-0.6V<Vo< Vs +05V) ... ... .- 70 mA
Gontinuous Current Through . : :
Vecor GND pins ... ... oou.cons +250 mA .
. Storage Temperature Range; Tetg . - . —65°C to +150°C .
Power Disslpation Per Package, Pdf ...... 500 mW

X

-1 power Dissipation température derating:
- Plastic Package (N): —12mW/°C from 65°C to 86°C
- Geramic Package (J): —12mW/°C from 100°C to 125°C

x

Recommended Operating Conditions
‘Supply Voliage, Ve 4.5V to 5.5V

DC Input & Output Voltages*, Vi, Vour ., OV to Vo
Operating Temperature - .
Range KS74HETLS: —40°C to +85°C

T KS54HCTLS: —55°C to +125°C -
“Input Rise & Fall Times, t, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage leve! (either Voe of GND)

.........

DC ELECTRICAL CHARACTERISTICS (vcc-sv:w% Unless Otherwise Specified)

T o280 KS7aHCTLS "KSSAHCTLS :
1 Characteristic |Symbol| Test COndlllons a= T.- —40°C to +85°C|Ta=—~55°C to +125°C{Unit
. ) Typ Guarantesd lem
Minimum :
High-Level - VIH 2.0 2.0 2.0 v
Input Voltage . :
Maximum .
Low-Level Vi 0.8 0.8 0.8 \
Input Voltage ’
Vin=Vis or Vi i -
lo=~—20pA . Vee {Vee —0.1 Vee ~0.1 Veec =0.1
L . Q’'a and Q'n outputs: . .
Minimum High = —4mA 42| 398 384 37 v
Level Output - Vou 1
Voltage Qa thru Qy outputs:
9 lo=—6mA 42| 3.84 a7
Vin=Vin or Vi
lo=20uA 0 0.1 0.1 0.1
in Q'a and Q'n outputs: )
Miximurm lo=4mA 0.26 0.33 0.4 lv
Low-Level lo=8mA 0.39 0.5
utput Voltage 0= : . -
0 ) Vo|' 9 VoL Qa thru Qp outputs:
i ‘lo=12mA 0.28 0.33 0.4
fo=24mA 0.39 0.5
Maximum : !
Cumn‘{"‘ Ut 1 e [Vin=Vcoor GND 7 £0.1 £1.0 £1.0 HA
Maximum 3-State Output Enable = Viy
Leakage Current loz Vour=Vcc or GND £0.5 £5.0 +10.0 , BA
Maximum ~ ° L\ -
Qulescent loo |y~ veo,or GND 8.0 80.0 160.0 pA
Supply Current
per input pin -
Additional Worst Vi=2.4V - .
Case Supply Algc  |other Inputs: 2.7 2.9 3.0 mA
Current - : at Vco or GND
lour=0pA
=§=: SAMSUNG SEMICONDUCTOR - 631
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AC ELECTRICAL CHARACTERISTICS (tnputt, 1<6 ns), HCTLSZQQ

o . X Tum25°C KS74HCTLS KSS4HCTLS
_— Tox ~40°C to +85°C{T, & —55°C to +125°C
Charut:lotlmg SyfmboI - Qondhtom.l Voo =6. .0V VeemBOVE10% | Voom60VsE 10% Unlt
. ) Typ Guarantesd Limits
Maximum Clock Frequency fnax 35|26 20 18 MHzZ
Maximum Propagation Delay, toH | ’ 2635 . 4 53 ns
CLK to Q'a or Q' - - tpw | Cr=60pF 26|35 44 63
Maximum Propagation Delay, - ‘ .
ZIH to Q'a o Q' teuL , 30{40 50 ) 607 ns
s N R - tou C.=50pk - 24132 40 48
Maximum Propagation Delay, | . CL=150pF 27135 45 54 ns |
CLK Io Qa thru Qn . o Cy=50pF ~ 24 |32 40 48
: HL | CL=150pF 27|35 45 54
] Maxmum Propagation Delay. e CL=60pF 30140 50 60 ns
CLR fo Q, thru Q- ™ | Gi=160pF 33143 55 66 g
oz CL=50pF | 20|26 33 39
Maximum Output Enable Time, — IR =1ka Co=150pF| 2329 | 38 45 - ns
GT, 62 to-Qa thru Qy e CL=50pF { 20|26 33 39
ZL C.=150pF| 23 [ 29 .38 45
Maximum Output Disable Tlmé, tez | Ri=1kf 13117 21 26 ns
G1, G2 to Qa thru Qu ] tpriz | - CL=50pF 13|17 21 26
Minimum E:_L_If High or Low tw 10|13 17 20 ns
Pulse Width | CLR Low 1013 17 20.
. {S0andS1. 13|17 21 25
Minimum High-Level Inputs B 1013 |- 17 20
Setup time [ outs] ™ 10|13 17 20 ne
before CLK? _g_ p
CLR Inactive 10]13 17 20
Minimum $0 and S1 5 8 10
Hold Time th - - ns
after CLKt All Inputs ) -3 0 0. - 0
Maximum Input Capacitance Cin 5 pF
Maximum Output Capacitance | Cour Output Disabled 10 . pF
Power Dissipation Capacitance*| Cpp pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vg f + lcc Vcc
t For AC switching test clrcutts and timing waveforms see section 2.
4
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PACKAGE DIMENSIONS T -90~2.0

1. PLASTIC PACKAGES

14-Pin Plastic DIP Units: mm 16-Pin Plastic DIP Units: mm
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20-Pin Piastic DIP Units: mm 24-Pin Plastic DIP Units: mm
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PACKAGE DIMENSIONS T-90-2.0
14-Pin SOP Unit: mm 16-Pin SOP Unit: mm
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PACKAGE DIMENSIONS T-90-20

2. CERAMIC PACKAGES

14-Pin Ceramic DIP Units: mm 16-Pin Ceramic DIP Units: mm
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