Unlversal Shift Reg:sters

FEATURES

Parallel-to-Serial, Serial-to-Parallel Conversions
Left or Right Shifts _

Paratlel Synchronous Loading
Direct Overriding Clear

Temporary Data Latching Capability
Function, pin-out, speed and drive compatibility with
54/74ALS logic family

Low power consumption characteristic of CMOS

¢ High-Drive-Current outputs:

loL =8 mA @ VoL =0.5V,

Inputs and outputs interface. directly with TTL NMOS
and CMOS devices

Wide operating voltage range: 4.5V to 5.5V

o Characterized for operation over industrial. and

military temperature ranges:

KS74AHCT: —40°C to +85°C

KS54AHCT: —-55°Cto +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DiPs

PIN CONFIGURATION
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DESCRIPTION

These bidirectional shift registers feature parallel outputs,
right-shift anid left-shift serial inputs, operating-mode-control
inputs, and a direct overriding clear line. The register has
four distinct modes of operation:

— Inhibif clock (temporary data latch/do nothing)
— Shift-right {in the direction. Qa toward Qo)
— Shift-left (in the direction Qp toward Qa)

— Parallel (broadside) load

Synchronous parallel loading is accomplished by applying
the four bits of data and taking both mode control inputs,
S0 and S1, high. The data.is loaded into the: associated
flip-flops and appear at the outputs after the positive tran-
sition. of the clock input. During toading, serial data flow
is inhibited.

Shift-right is aécomplished synchronously with the rising

edge of the clock pulse when SO is high.and S1 is-low.
Serial data for this mode is entered at the shift-right data
input. When SO is low and:S1 is high, data shifts left syn-
chronously and new data is entered at the shift-left serial
inputs. Clocking of the fiip-flop is inhibited when both mode
control inputs are low.
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FUNCTION TABLE
- INPUTS OUTPUTS H=high level (steady state)
- - L=low level (steady state)
om MODE CLK SERIAL 7 PARALLEL on Qs Qc Op "x=:irt?<l>ehf)mt {any input, - including tran-
51 S0 LEFT RIGHT | A B C D . _| $=transition from low to high level
L X X X X X X X X X L L L L ab,c,d=the level of steady-state input at
H X X L X X X X X X [ Qao Qso-Qco Qoo inputs A,B,C, or D, respectively.
H H H t X X abocd| a b ¢ d | @ao, Qeo, Qco. Qoo=the level of Qa,
: H L H t . X H XXX X! H Qam Qs Qon Qs, Qc, ar Qp, respectively, before
H L H t X L X X X X L Qs Qen Qon t.he indicated stea.dy-state input condi-
H- H L } H X X X X X | Qss Qcn Qo H tions were established.
wBn WCn DN Qan, Qan, Qcn, Qoo=the level of Qs
H H L t L X X X X X| Qs Qcn Qon L Qg, Qg, respectively, before the most-
H L L X X X .| ¥ X X X | Qao Qeo Qoo Qoo recent 1 transition of the clock.
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LOGIC DIAGRAM
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PARALLEL OUTPUTS

typical ¢lear, load, right-shift, inhfblt, and clear sequences

MODE | S0 1 L B
CONTROL _— i - . .
whuts | sy ) L T 1 i
' i i t
'} h
[}
e | mt b LT L e
DATA ! H I _ H
: T : o
IlH_I| ' [ '
1 1 1 . i
1 [}

PARALLEL i E :. E |:
s | oL : :
o : |
] H
Wi L ! I e .
0”7 —1_I i I ;
OQUTPUTS . s 3 -
e M- e k-
S I B I I i
| |l swrmon—ed J— st ——=]
CLEAR LN CLEAR

. {S‘i‘SSAMSUNG SEMICONDUCTOR - ' 224




DE

“'KS54AHCT 9, .
KS74AHCT 194 :

:4-Blt Bldlrectlohal R
Universal Shift Registers

Absolute Maximum Ratings*

Supply Voltage Range Vee, .« -« - —-0.5V to +7V
DC Input Diode Current, Ik . 7

(Vi € =0.5V or Vi > Ve +0.5V) ... +£20 mA
DC: Output Diode Current, lox -~

{Vo < =0.5V or Vo > Ve +0.5V) - . . . +20 mA
Continuous Output Current Per Pin, lo ’

(—0.5V < Vo < Vo +0.8V)......." . .35 mA
Continuous. Current Through B .

Vecor GND pins . ..., .. e +125 mA
Storage Temperature Range, Tetg - . . =65°Cto +160°C
Power Dissipation Per Package, Paf ... ... 600 mW

+ 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.

T “ils - 04 -085

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mwW/°C from 100°C to 126°C

Recommended Operating Conditions
Supply Voltage, Veg ... --- .-« e 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout .. OV to Vee
Operating Temperature
-Range KS74AHCT: —40°C to +86°C
KS54AHCT: —55°C to +1256°C
Input Rise & Fall Times, t, | T Max 500 ns
* Unused inputs must always be tied toan appropriate logic
voltage fevel (either Vcc or GND)

- . ,

DC ELECTR|CAL CHARACTER'ST'CS (Vcc=5V+10% Unless OtherW|se Specified)

7 1. —25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions i Ta= —40°C to +85°C|Ta= ~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level o -

+ [Input Voltage Vir 2.0 . 20 2.0 v
Maximum Low-Level ) ) ) K
Input VOI(age Vi 0.8 0.8 0.8 , \

- . ViN=VH or ViL . ' N
M m High-Level )
03&2 Vo“lgge Ve Vo lo=—20uA  |Vco|Vee —0.1 Vee —0.1 Vee —0.1 v
lo= —4mA 4.2 3.98 3.84 3.7
ViN=Vix or Vi )
Maximum Low-Level v lo=20pA 4] 0.1 0.1 0.1
~ |Output Voltage oL lo=4mA 0.26 0.33 0.4 v
o . lo=8mA 0.39 0.5 '
Maximum Input ) ]
Current i N |Vin=Voc or GND *0.1 £1.0 £1.0 | ua
Maximum Quiescent| Vin=Vcc or GND
Supply Gurrent lcc lour=0pA 8.0 80.0 160.0 uA
) per input pin
Additional Worst . Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND .
lour=0pA
& .
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AC ELECTRlCAL CHARACTERISTICS (Input t, t,<2 ns), AHCT1 04
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“ 4-Bit Bidirectional "
Universal Shift Registers
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. T, =25°C KS7AAHCT KS54AHCT .
a= .
- - F - T,==-40°C to +85°C | Ta = —55°C fo +125°C
Characteristic ) Symbol | Conditions! | Vge=5.0V Veo=5.0V210% Voo=5.0V 10% Unit
. ) ) Typ Min Max Min Max i

Maximum Clock Frequency fmax 60 356 B 30 ) MHz
Propagation Delay, teLn 10 ) 17 20 ns
ClKtoQu - ton. | CL=50pF 10 . 17 20
Propagation Delay, ' e ‘

GLR to Qi thHL , 11 . 19 22 ns
Pulse Width CLRLOW - tw |, 10 17 20 ns
. CLK High or LOW 10 17 20

Setup Time, .

Any Input before CLKt - ts 10 17 20 ns
Hold Time, .

 Data after CLK1t ts -3 [+] [s] ns
Input Capacitance ‘Cin 5 ) pF
Power Dissipation Capacﬂance' Cro- 80 - pF

. Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc® f + lcc Vee.

t For AC switching test circuits and timing waveforms see section 2.
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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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