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FEATURES X

dnirol fines for enabllng or dlsabllng

e Gated oulpu
the o
. Fuuyin endent clock for operation In parallel-load

or@l@ modes
%l‘;‘qr application as bus buffer registers

unction, pin-out, speed and drive compatibility with '

A\ (/54I74ALS logic family

* Low power consumption ¢haracteristic of CMOS

« High-Drive-Current outputs:

for =24 mA @ VoL =0.5V for direct bus interface
Inputs and outputs interface dlrectly with TTL, NMOS’
and CMOS devices

¢ Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
milltary temperature ranges: -

KS74AHCT: —~40°C to +85°C

KS54AHCT: —55°C to +125°C

¢ Package options include plastic ‘‘small outlme

packages, standard plastic and ceramic 300- mil DIPs

PIN CONFIGURATION

NS
am g 18 1 Veo
w2 is[Jcim
w3 14 11D
20 [+ 13§20
3a [}s 12{J 30
s e 11[J4
cx 7 10 [J G2
eno 8 oD@

DESCRIPTION

These 4-bit registers contain D-type fiip-fiops with 3-state out-
puts, capable of driving highly-capacitive or low-impedance

~ loads. This provides the device with the capability of be-

ing connected directly to and driving the bus lines in a bus-
organized system without need for interface or pull-up com-
ponents. . *

Gated enable inputs are-provided for controlling the entry
of data into the flip-flops. When both data-enable inputs
are low, data at the D inputs are loaded into thelr respec-
tive flip-flops on the next positive transition of the buffered
clock input. Gated output control inputs. are also provid-
ed. When both-are low, the normal logic states of the four
outputs are available for driving the loads or bus lines. The
outputs are disabled independently from the level of the
clock by a high logic level at either output control input.
The outputs then present a high impedance and neither
load nor drive the bus line. Detailed operation is given in
the function table.

To minimize the possibility that iwo outputs will attempt to
take a common bus to opposite logic levels, the output con-
trol circuitry is designed so that the average output disable
times are shorter than the average output enable times.

These devices provide speeds and drive capability
equivalent to their ALSTTL counterparts. and yet maintain

CMOS power levels; The input and output voltage fevels. -

allow direct interface with TTL, NMOS and CMOS devices

" without any external components.

Allinputs and outputs are protected from damage due to
static discharge by internal diode clamps to Vee and
ground.

FUNCTION TABLE

Input Output
CLR CLK tha Ena_ble Data. Q
: Gt G2 D
H X X . -X X L
L L X X X Qo
L t H X X Qo
L 4 X H X Qo
L t L L L L
L t L L H H

When either M or N (or-both) 18 (are) high the output is disabled
to the high-impedance state; however sequential operation of the
{lip-flops Is. not atfected.
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17 3 4-;Blt D-Type Reglsters w:th’3-State‘Outputs

Absolute Maximum Ratings; -

Supply Voltage Range Ve, ... - -
DC Input Diode Current, Ik

—0.5V to +7V

(Vi< —0.5V or Vi > Vgg +0.6V). .- ... +20 mA
DC Output Diode Current, lok -

{Vo < —0.5V or Vg > Vgc +0.5V) . ... +20 mA
Continuous Output Current Per Pin, lo

*{—0.6V < Vo <Vec +0.5V) ......-.. +70 mA
Continuous Current Through

Vccor GND pins .. ... ovvne RN *£250 mA
Storage Temperature Rangs, Tstg . - - . =65°Cto +150°C
Power Dissipation Per Package, Pdf ..... 500 mwW

* 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 -4b-09 - 05

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°G from 66°C to 85 ° C
Ceramic Package (J): —12mwW/°C from 100°Cto 126°C

Recommended Operating Conditions
Supply Voltage; Ve . . ..o e e 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout . - 0OV to Veo
Operating Temperature i
Range KS74AHCT: —40°C to +85°C
KS54AHCT: —55°C to +125°C
Input Rise & Fall Times, tr, & ... . ... .. Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Ve or GND)

DC ELECTRICAL CHARACTERISTICS (Voo=5v+10% Unless Otherwise Specified)

:ﬁ SAMSUNG SEMICONDUCTOR

T 25, c KS74AHCT KS54AHCT
Characteristic [Symbol| Test Conditions o= = —40°C to +85°C| Ta= —55°C to +125°C Unit
Typ Guaranteed Limits
Minimum High-Level N I .
Input Voltage VIH 2.0 2.0 2.0 A
Maximum Low-Level -
Input Voltage ViL 0.8 0.8 0.8 v
. . Vin=Vin or ViL -
gl,",'{,?,‘{“\‘,;'t'f"e““e' Von lo=—20pA  |Vcc|Vec —0.1 Ve —0.1 Voe —0.1 v
ag lo=—6mA |4.2| 3.98 3.84 37 /
VIN=VIH or ViL ’
Maximum Low-Level v, lo=20pA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
7 lo=24mA: 0.39. 0.5
Maximum: Input ‘ )
e e I |Viv=Veo or GND +0.1 £1.0 +1.0 pA
N Output Enable v
rxf;:tf:u:ciﬁme oz | =Vm +0.5 £5.0 +10.0 uh
9 ' Vour=Vc¢c or GND - :
Maximum Quiescent Vin=Vcc or GND
g : . 0.0 160.0 A
Supply Current lec lout=0pA 8 0 8 H
per input pin
Additional Worst Vi=2.4V,
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vg or GND
lour=0pA
. 187
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AC ELECTRICAL CHARACTERISTICS (It t, <2 ns), AHCT173 _
" : . T.m25%C KS74AHCT KS54AHCT
- - : a= Ta=~40°C 1o +85°C|Ta= ~55°C fo +125°C
- i o Characteristic Symbol Conditions! Veo=5.0V Veo=5.0V=10% , Vee=5.0V+ 10% Unit
’ Typ Min Max Min Max
Maximum Clock Frequency frmax ) 7 50 30 25 MHz !
¥
oy |CL=50PF - 13 . 21 ] 25 - B
Propagation Delay, CL=150pF 16 26 31
CLK to-any Q _ ) ns
. 1 Cr=50pF 13 21 25
PRt |CL=150pF - 16 26 | 31
Propagation Delay, 4 CL=50pF o 156 25 30 s
CLR to any Q PHL 16 =150pF 18 | 30 36 .
4 - 7 | cL=50pF 12 20 | . - 24
Output Enable Time, .. PZH CL=150pF| 15 25 : 30
M.or N to any Q RL=1kQ - ns
. t CL=50pF 12 20 - 24
Pt CL=150pF| 15 25 30 7
Output Dissble Time, - | tPHz Ip 440 ¢ =50pF 10 - 117 - 20 s
M or N to any Q terz - 10 17 20
C"'L( High 7 12 15
Pulse Width |2 =W tw . - ns
CLR High | 7 12 15
G1 and G2| 8 15 20
Setup Time, |pata N 7 12 15
before CLKt '~ o su ; ns
. 7 12 16
) Inactive )
Hold Time G1 and G2 t -3 0 0 ns
After GLK? Data -3 o 0 ]
Input Capacitance Cin 5 ' ] pF
_|Output Cipacitarice Cout |Output Disabled . . 10 pF
Power Dissipation )
AN Capacitance* Cro pF

* Cpp determines the no-load dynamic power d|SS|pat|on Pp=Cpp Vcc? f + Ico Vcc
" 1 For AC swilching 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
o 1wl
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o wle |.0221—5 - o 103 I‘%
HO 8O0 o049 ' BHHHEHOB i
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20-Pin SOP Unit: mm 24-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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' bl :l: ex [ o :n Max
U HOUL ; 0.38 :: -'— -——r':l' : 0.38 ::
H H U H 8, 140| 1.78 L 3 140 t 78
_L_.__ C | 020] 038 S 0.20| 038
J ]L D 18.18 | 19.56 F JLE 19.05]19.94
[ 8.10| 749 £ 810| 749
[ 7.62}10.03 . [ 7.62]10.03
F 2.54 F 2.54
L 2.38)] 439 L 38| 419
Q 0.5 1.02 Q 0.51 102
8 191 20 s 0.51 114
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