KS54HCTLS KS54HCTLS
KS7aHCTLS 174 Ks7aHcTLs 175

Hex/Quad D-type Flip-Flops with Clear 16 Dip Unit: mm

The '174 contains six, and the *175 contains four D-type filp-flops all
sharing a common clock and a common clear. The *174 features single-
rail outputs for every fiip-flops whereas the '175 has complementary

outputs.
Information at the D inputs meeting the setup time requirements is transfer- 16 9 ,LOS
red to the Q outputs on the positive-going edge of the clock pulse. Clock e eames Bl =
‘triggering occurs at a particular voltage level and is not directly related p4 § K]
to the transition time of the positive-going pulse. When the clock input L I
is at either the high or low level, the D input signal has no effect at the
output.
-~ These devices provide speeds and c:lrive capability equivalent to their
LSTTL counterparts and yet maintain CMOS power levels. The input and
output voltage levels 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 cltamps to Vcc and ground.
FEATURES
¢ Function, pin-out, speed and drive compatibility with 54/74LS
logic family
* Low power consumption characteristic of CMOS
¢ High-Drive-Current outputs:
loo =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
¢ Characterized for operation over industrial and military temperature
ranges:
KS74HCTLS: —40°C to +85°C
KS54HCTLS: -55°C to +125°C
PIN CONFIGURATION FUNCTION TABLE
174 175
‘ \ (Each Flip-Flop)
o O 1ol Ve TR [ 1 18] veo Inputs Outputs
1a 2 15[] 8Q w2 15 4Q —
10 s 14[7] 6D 13 s 14[7] 4@ LR CLK. D|Q Qf
20 (4 13[] 50 Q4 13[] 40 L X X{L H
20 s 12[] sQ s 12{] 30 H t HIH L
3o [Js 1117 4D 2T []s 11[7] 3a H 4 LiL H
3a []7 10[7] 4@ 2Q 7 10[] 3Q H L X | Qo Qo
ano (8 9fJcik  ano[] 8 o[ Ck
t="175 only
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KS54HCTLS KS54HCTLS
Ks7aHoTLS 174 ks7aHcTLs 175

LOGIC DIAGRAM
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KS54HCTLS KS54HCTLS
KS74HCTLS 174 Ks7aHcTLs 175

ABSOLUTE MAXIMUM RATINGS*

Characteristic Symbol Ratings Unit

Supply Voltage Range Vee -0.5t0 +7.0 \
DC input Diode Current +
{(Vi<~0.5V or Vi>Vgc +0.5V) he *20 mA
DC Output Diode Current

+
(Vo<—0.5V or Vo>Vgg +0.5V) lok *20 mA
Continuous Qutput Current Per Pin | +

+35
(—0.5V<Vo<Veg +0.5V) lo 8 mA
Continuous Current Through +
Vee or GND pins £125 mA
Power Dissipation Per Package Pgt 500 mw
Storage Temperature Range Tstg —-65to +150 °C

* 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 exposure to these conditions
may affect device reliability.

T Power Dissipation temperature derating: .
Plastic Package (N}: —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

RECOMMENDED OPERATING CONDITIONS

Value
Characteristic - Symbol Unit
| Min Typ Max
Supply Voltage Vee 4.5 5.0 5.5 A
DC Input & Output Voltages* Vin, Vout o] Vce \
I

. KS74HCTLS | —40 +85 °C
Operating Tempesature Range KS54HCTLS | Ta —55 +125 °C
Input Rise & Fall Times t, tf 500 ns

* Unused inputs must always be tied to an appropriate logic voltage level (either Vg or GND)

‘g SAMSUNG SEMICONDUCTOR 406
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KS54HCTLS KS54HCTLS
ks7aHcTLS 174 Ks7aHcTLs 175

DC ELECTR'CAL CHARACTER'ST'CS (Vec=5Vx10% Unless Otherwise Specified)

Ta=25°C KS74AHCT KS54AHCT
Characteristic |Symbol| Test Conditions Ta=-40°C 1o +85°C|Ta=-55°C to +125°C
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vin 20 20 2.0 v
Maximum Low-Level
Input Voltage Vi 08 08 08 v
- ) VIN=ViH or Vi
P 9 lo=—4mA  |4.2| 3.08 3.84 3.7
ViIN=Vi.or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voitage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input N |ViN=Vcc or GND £0.1 +1.0 £1.0 A
Current N IN=Vee - - - i
Maximum Quiescent ViN=Vcc or GND
Supply Current lee lou=0uA 8.0 80.0 160.0 uA
‘g SAMSUNG SEMICONDUCTOR 407
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KS54HCTLS KS54HCTLS
KS7aHCTLS 174 Kks7aHcTLS 175

AC ELECTRICAL CHARACTERISTICS (input t, t<6 ns), HCTLS174

T, =25°C KS74HCTLS KS54HCTLS
A Ta= -40°C to +85°C|Ty=-55°C to +125°C
: Characteristic Symbol | Conditions! Vee=5.0V Vee=5.0V£10% Vee=5.0V£10% Unit
Typ Guaranteed Limits
Maximum Clock Frequency fmax 40 |30 25 20 MHz
IMaximum Propagation Delay, teLH CL=500F 22|30 37 45 ns
ClK to Q L=30p
tPHL ' 22 {30 37 45
Maximum Propagation Delay, CLRto Q tPHL 26 |35 43 52 ns
Minimum Setup Data - 10 |13 17 20 e
Time before CLK! | ___ su
CLR Inactive 12 (16 20 25
Minimum Hold Time,
Data after CLK? th 0| © 0 0 ns
Minimum Pulse CLK High or Low . 10 (13 17 20 "
Width W
CLR Low 10|13 17 20
1
Maximum Input Capacitance CiN 5 pF
j}Power Dissipation Capacitance* Cpp pF
]

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.

‘g SAMSUNG SEMICONDUCTOR 408
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KS54HCTLS
KS74HCTLS

KS54HCTLS
174 ks7anuctLs 175

AC ELECTRICAL CHARACTERISTICS (input t,, t:<6 ns), HCTLS175

[ 1
! Ta=25°C ‘ KS74HCTLS KS54HCTLS
Ta=—40°C to +85°C|Ta=—55°C to +125°C
Characteristic Symbol | Conditions! V°°=5'ov‘ Vec=5.0V=10% Vee=5.0V+10% Unit
Lo I
j Typ Guaranteed Limits
! i T ] N
Maximum Clock Frequency frmax 1 5030 ! 25 ! 20 ‘MHz
: 4 —
‘ H
Maximum Propagation Delay, tLk C.=500F 1825 31 ! 37 ns
CLKtoQor Q@ L=SuP - T
tPHL 18 |25 31 37
—_ _ o —
i |
Maximum Propagation Delay, teLn 22130 37 | 45 Cns
CRtoQor Q@ 1 T B )
tPHL 22 |30 37 45
| —— I i
Minimum Setup Data : 1013 ; 17 20 e
iTime before CLKt [ ___ su ] :
CLR Inactive 12|16 20 25
Minimum Hold Time,
Data after CLK* th 040 0 0 ns
Minimum Pulse CLK High or Low . 10 (13 17 20 e
i Width _ W .
' CLR Low 10 (13 17 20
‘Maximum Input Capacitance Cin 5 l pF
Power Dissipation Capacitance* Cpp ; pF
|
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
‘g SAMSUNG SEMICONDUCTOR 409
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SAMSUNG SEMICONDUCTOR INC O2E D HR 79k4l42 000bLL3S 7 W

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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SAMSUNG SEMICONDUCTOR INC (0O2E D EE 79bL41l42 0OOCkbk3b 9 M

PACKAGE DIMENSIONS T-90-2.0
14-Pin SOP Unit: mm 16-Pin SOP Unit: mm
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SAMSUNG SEMICONDUCTOR INC O2E D HER 79t41l42 000kL37 0 WN

PACKAGE DIMENSIONS T-90-20

2. CERAMIC PACKAGES

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