




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































. KS54HCTLS· 564 
KS74HCTLS . 

FEATURES 
• Function, pin-ollt, speed and drive compatibility with 

54/74lS logic family 
• low power consumption characteristic of CMOS 
• 3-State Qutputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

Oc 
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LOGIC DIAGRAM 

c8SAMSUNG 
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Vee 
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Octal �D�~� Type Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
The '564 consists of 8 high-speed D-typeedge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, 1/0 ports, bidirectional bus driver and working 
registers. 

The flip-flops are edge-triggered: on the positive transition 
of the clock, the Q outputs are set to the complement of 
the logic levels that were set up at the D inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at high impedance state when 
It is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These' devices provide speeds and' drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs Output 
�-�-�-�-�-�~� f------

OC ClK D a 
L t H L 
L t L H 
L L X 00 

I H X X Z 
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KS54HCTLS 564 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ................ ±250 mA 
Storage Temperature Range, T stg ... - 65 ° C to .+ 150 ° C 
Power Dissipation Per Package, Pdt ...... 500 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 de'fice reliability. 

Octal D-Type Flip-Flops 
with 3-State OutPLlts 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, VOUT .. OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf .. Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2~0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN = VIH or VIL 

Output Voltage VOH 10=-20/-LA Vee Vee -0.1 Vce -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 10= 2O/-LA 0 0.1 0.1 0.1 
Output Voltage 10=12mA 0.26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /-LA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /-LA 
VouT=Vec or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 /-LA Supply Current 10UT=0/-LA 
per input pin 

Additional Worst VI=2.4V 
Case Supply ll.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=0/-LA 
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KS54HCTLS 564 
KS74HCTLS 

Octal 0-Type Flip-Flops 
with 3';'State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr , tf~6 ns), HCTlS564 

I T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditionst Vcc=5.OV 
T.= -40°C to +85°C T.= -55°C to +125°C 

I 

Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed Limits 

I Maximum Operating 
Frequency 

fmax CL= 50pF 45 35 30 25 
1-

CL= 50pF 21 28 35 42 i 
tPLH Maximum Propagation Delay, CL=150pF 24 31 40 48 

ClK to any Q CL= 50pF 21 28 35 42 
tPHL CL=150pF 24 31 40 48 

tPZH 
CL= 50pF 21 28 35 42 

I Maximum Output Enable CL=150pF 24 31 40 48 
Time, OC to any Q 

f--------------- RL =1 kO 
CL= 50pF 21 28 35 42 

tPZL CL=150pF 24 31 40 48 

Maximum Output Disable tpHZ RL=1kO 19 25 31 37 
Time, OC to any a r------

CL=50pF tpLZ 19 25 31 37 

Minimum Pulse Width, 
tw 9 12 15 18 

ClK High or low 

Minimum Setup Time, 
tsu 10 13 17 20 

D before ClKt 

Minimum Hold Time, 
th -3 0 0 0 

Dafter ClKt 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 
---t-----

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance· (per stage) OC=GND 30 

• Cpo determines the no-load dynamic power dissipation: PD=CPD VCC2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 

c8SAMSUNG 
Electronics 

Unit 
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ns 

ns 

ns 
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ns 

pF 

pF 

pF 
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KS54HCTLS 573 
KS74HCTLS 

FEATURES 
• 8 latches in a single package 
• Full parallel access for loading 
• Function, pin-out, speed and drive compatibility with 

54/74ALS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOl = 24 rnA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs interface direclty with TTl, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for operation over industrial and 

military temperature ranges: 
KS74AHCT: -40°C to + 85°C 
KS54HACT: -40°C to + 125°C 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

oc Vee 

10 10 

20 20 

3D 30 

40 40 
50 50 
60 60 

70 70 

80 80 

GNO E 

LOGIC DIAGRAM 

10 20 30 40 

c8SAMSUNG 
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Octal D-Type Transparent Latches 
with 3-:-State Outputs 

DESCRIPTION 
The '573 consists of 8 high-speed Ootype latches coupl­
ed to 3-state output buffers with high drive current capabili­
ty. It can be used in implementing buffer registers, I/O ports, 
bidirectional bus drivers and working registers. 

The latches are transparent: when the enable (E) is high, 
the a outputs follow the data (D) inputs. When the enable 
is low, the OlJtputs latch at the levels that were set up at 
the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the latches. Old data can be retained or new 
data can be entered while outputs are off. 

There devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and €MOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode cli:i:-'1ps to Vee and 
ground. 

FUNCTION TABLE 

(Each Latch) 

Inputs Output 
--

OC 3 0 Q 
-~ 

L H H H 
L H L L 
L L X 00 
H X X Z 

50 60 70 80 
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KS54HCTLS 573 
KS74HCTLS 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to. +7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo < Vee +O,5V) ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . ± 250 mA 
Storage Temperature Range, TSIg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt. . . .. 500 mW 

• Absolute Maximulll 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. 

Octal D-Type Transparent Latches 
with 3-StateOutputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , it . . . . . . . . . Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to .+125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20/JA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10= 2O/JA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /JA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /JA 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 /JA 
Supply Current 10uT=0/JA 

per input pin 

Additional Worst VI=2.4V 
Case Supply lllee other Inputs: 2.7 2.9 3.0 mA 
Current at Vce or GND 

10UT=OjAA 

c8SAMSUNG 
Electronics 
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KS54HCTLS 573 
KS74HCTLS 

OctalD-Type Transparent Latches 
with 3-State Outputs . 

AC ELECTRICAL CHARACTERISTICS (Input tr • t,,,6 ns). HCTLS573 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlonst 
T. =2S

O

C T. = -400C to +850C T.= -55°C to +125°C 
Vee = S.OV Vec=5.0V±10% VcczS.OV± 10% 

Typ Guaranteed Limits 

tpLH 
CL= 50pF 14 18 

Maximum Propagation CL=150pF 17 21 
Delay. D to a CL= 50pF 14 18 

tpHL 
CL =150pF 17 21 

tpLH 
C=50pF 22 30 

Maximum Propagation CL =150pF 25 33 
Delay E to a CL= .50pF 22 30 

tpHL 
CL =150pF 25 33 

tPZH 
CL= 50pF 24 32 

Maximum Output Enable CL=150pF 27 35 
Time. oc to any a ~ RL =lkfi 

CL= 50pF 24 32 
tPZL 

CL=150pF 27 35 

Maximum Output Disable tPHZ RL =1kfi 19 25 
Time. oc to any a r---

CL=50pF tpLZ 19 25 

Minimum Pulse Width. 
tw 9 12 

E High 

Minimum Setup Time, 
tsu 6 8 

D before E. 

Minimum Hold Time. 
th 6 10 

D after E. 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc (per stage) 5 

Capacitance * OC=GND 30 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC2 fin­
t For AC switching test circuits and timing waveforms see section 2. 

=8SAMSUNG 
Electronics 

23 27 
28 33 

23 27 
28 33 

37 45 
42 51 

37 45 
42 51 

40 48 
45 54 

40 48 
45 54 

31 37 

31 37 

15 18 

10 12 

12 15 

, 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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K-SS4HCTLS 574 
KS74HCTLS 

FEATURES 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• low pOwer consumption characteristic of CMOS 
• 3~Sta.e oldputs. with high drive current 

(IOL = 24 mA @' VOL = O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.SV to 5.5V 
• Characterized for operation over industrial and 

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

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

oc Vee 

10 10 

20 20 

30 30 

40 40 

50 50 

60 60 

70 70 

80 80 

GNO ClK 

LOGIC DIAGRAM 

10 20 30 40 

10 20 30 
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OctatD· Type FUp;.F/ltJ/Js 
with3.-,Stat. Od~,1J,.· u, ts " 

• . ! • 

DESCRIPTION 
The '574 consists of 8 high-speed Ootype edge-triggered 
flip-flops coupled to 3-state output buffers with high drive 
current capability. It can be used in implementing buffer 
registers, 1/0 ports, bidirectional bus drivers and working 
registers. ! 

The flip-flops are edge-triggered on the positive tran­
sition of the clock. The Q outputs are set to the.,logicl,evel13 
that were set up at the 0 inputs. 

The output buffers are controlled by a common signal (OC) 
which places the outputs at a high-impedance state when 
it is taken high. The OC signal does not affect the internal 
operations of the flip-flops. Old data can be retained or new 
data can be entered while outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with DL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION TABLE 

(Each Flip-Flop) 

Inputs oroutput f.---__ . ___ ._ _ ___ _ 

OC ClK 0 Q 

50 60 70 80 

40 50 60 70 80 
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KS54HCTLS 57 4 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current,ilK 

(VI < -0.5V or VI> Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, T8 tg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 mW 

* Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may oecur. 
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. 

Octal D-Type Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages *, VIN,· Vour . . OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . . . . . . . Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% UnlesS Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20/AA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VII.. 
Maximum Low-Level 

VOL 
10=2O/AA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /AA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /AA 
Vour=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 /AA Supply Current 10ur=0/AA 
per input pin 

Additional Worst VI=2.4V 
Case Supply 61ce other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lour = O/AA 

c8SAMSUNO 
Electronics 
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KS54HCTLS 574 
KS74HCTLS 

Octal 0-Type Flip-Flops 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr , t,<lit6 ns), HCTLS574 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltlons l 
T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C 
Vee = 5.0V Vee=5.0V±10% Vee=5.0V± 10% 

Typ Guaranteed Limits 

Maximum Operating fmax CL= 50pF 45 35 30 25 
Frequency 

c-
CL= 50pF 21 28 35 42 

Maximum Propagation 
tpLH 

CL =150pF 24 31 40 48 
Delay, ClK to any a CL= 50pF 21 28 35 42 

tpHL 
CL=150pF 24 31 40 48 

tPZH 
CL= 50pF 21 28 35 42 

Maximum Output Enable CL=150pF 24 31 40 48 
Time, OC to any a r--- RL=1kO 

CL= 50pF 21 28 35 42 
tPZL CL=150pF 24 31 40 48 

Maximum Output Disable ~ RL=1kO 19 25 31 37 
Time, OC to any a CL=50pF tpLZ 19 25 31 37 

Minimum Pulse Width, 
tw 9 12 15 18 

ClK High or low 

Minimum Setup Time, 
tsu 10 13 17 20 

D before ClKt 

Minimum Hold Time, 
th -3 0 0 . 0 

Dafter ClKt 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance· (p~r stage) OC=GND 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee2 fin. 

t For AC switching test circuits and timing waveforms see section 2. 
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KS54HCTLS 5901591 
KS74HCTLS I ~ 

FEATURES 
• Choice of 3-State ('590) and Open-Drain (,591) Outputs 
• Function, pin-out, speed and drive compatibility with 

54174lS logic family 
• low power consumption characteristic of CMOS 
• High-Drive-Current outputs 

(IOL = 24mA @ VOL = 0.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

OB Vee 

Oe O. 

00 G 
OE RCK 

OF CCKEN 

OG CCK 

OH CCLR 
GND 

FUNCTION TABLE 

INPUTS 

G RCK eelA- CCKEN CCK 

H X X X X 

L X X X X 

L S X X X 

L L- X X X 

L X L X X 

L X H L S 
L X H L L 
L X H H X 

X: Don't care~ ______________ _ 

RCO = OA'· Os' Oc' • OD' OE' • OF' OG' • OH' 

(OA' rv OH ': Internal outputs of the counter) 

c8SAMSUNG 
Electronics 

8-Bit Binary Counters with 
Output Registers 

DESCRIPTION 
These devices each consist of an a-bit counter which 
feeds an a-bit register. The counter is incremented on the 
rising edge of the CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCO, will go low. This 
enables either synchronous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The output register is loaded with the contents of the 
counter on the rising edge of the register clock, RCK. The 
outputs of this register feed the outputs which are enabl· 
ed when the enable input, G, is taken low. This enables 
connection of this part to a system bus. The 0 outputs of 
the '590 are 3-State and those for '591 are Open-drain. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION 

o Outputs disable 

o Outputs enable 

Counter data is stored into register 

Register state is not changed 

Counter clear 

Advance one count 

No count 

No count 
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" KS54HCTLS 590/591 
KS74HCTL$ 

LOGIC DIAGRAM 
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,:8.-I3;t BinaryCou,nters with 
'; Output RegistersT "'" 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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. 

8-Bit Binary Counters with 
Output Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/o C from 65 ° C to 85 ° C 

Recommended Operating Conditions 
Supply Voltage, Vee 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, VOUT OV to Vec 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55 ° C to + 1 25 ° C 

Input Rise & Fall Times, tr , tl Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vce=5V± 1 0% Unless Otherwise Specified) 

Characteristic Symbol Test Conditions 
_~_ KS74HCTLS KS54HCTLS 

Ta =25°C Ta= -400C to +85°C Ta= -55°C to +125°C 
f-,------ --

Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 
f-------- - --- ---

Maximum Low-Level 
Vil 0.8 0.8 0.8 V Input Voltage 

j----

Minimum High-Level VIN = VIH or Vil 
Output Voltage VOH lo=-20J-lA Vee Vee :-0.1 Vee -0.1 Vee -0.1 

V (All '590 Outputs and lo=-6JT1A 4.2 3.98 3.84 3.7 
'591 RCO Outputs) 

c------

VIN=VIH or Vil 
Maximum Low-Level 

VOL 
lo=20J-lA 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

-r----~ --f--
Maximum Input 

hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 J-lA Current 
-- -- f----

Maximum 3-State Output Enable 

Leakage Current IOl =VIH ±0.5 ±5.0 ±10.0 ,.,.A 
VouT=Vee or GND 

--~ f------
Maximum Quiescent 

Icc 
VIN=Vee or GND 8.0 80.0 160.0 ,.,.A 

Supply Current 10uT=Oj.lA 
--f------- ,-------

per input pin 

Additional Worst VI=2.4V 

Case Supply ~Iee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lOUT = OJ-lA 
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KS54HCTLS 5901/591 
KS74HCTLS /. 

.8-Bit Binary Counters with 
Output Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf~6 ns), HCTlS590 

KS74HCTLS KS54HCTLS 
T. =25°C 

T.=-40°Cto +85°C T.= -55°C to +125°C 
Characteristic Symbol Conditionst Vcc=5.0V 

Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 35 25 20 20 

Maximum Propagation Delay, ~ 24 32 40 48 
CCKt to RCO tpHL 24 32 40 48 

f--

Maximum Propagation Delay, 
tpLH CL=50pF 26 35 44 52 

CClR~ to RCO 

Maximum Propagation Delay, ~ 16 21 26 31 
RCKt to Q tpHL 16 21 26 31 

Maximum Output Enable Time, ~ 18 24 30 36 
G~ to Q tPZL RL=1kO 18 24 30 36 

Maximum Output Disable Time, tpHz CL=50pF 18 24 30 36 
<3t to Q 

~ 

tp\.Z 18 24 30 36 

Minimum Pulse CCK or RCK 
12 16 20 24 

Width High or Low tw 

CClR low 12 16 20 24 

CCKEN~ before 
12 16 20 24 CCKt 

Minimum CClRt before tsu 
12 16 20 24 Setup Time CCKt I 

CCKt to 
24 32 40 48 RCKttt 

Maximum Input CapaCitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: PD=CPD VCC2 fin. 

t For AC switching test circuits and timing waveforms see. section 2. 
t t The RCKt to CCKt setup time ensures that the counter will see stable data from the register output. 
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Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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8-Bit Binary Counters with 
Output Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr,tf~6 ns), HCTlS591 

KS74HCTLS KSS4HCTLS 
Ta=2SOC 

Ta = '-40°C to +85°C Ta= -55°C to +125°C 
Characteristic Symbol Condltlonst Vcc=5.0V 

Vcc=5.0V:i:10% Vcc=5.0V:i: 10% 

Typ Guarantied Umlts 

Maximum Clock Frequency fmax 35 25 

Maximum·. Propagation Delay, tpLH 24 32 
-

CCKt to RCO tpHL 24 32 

Maximum Propagation Delav, 
tpui CL=50pF 26 35 

CClRt to RCO RL=1kfl 
Maximum Propagation Delay, ~ 27 37 
RCKt to Q tpHL 16 21 

Maximum Output Enable Time, 
tPZL 18 24 

G+ to Q 

Maximum Output Oisable Time, tpLZ 18 24 Gt to Q . . 

Minimum Pulse CCK or RCK 
12 16 

Duration High or low tw 
" CClR Low / 12 16 

CCKENt before 
12 16 CCKt 

Minimum CClRt before tsu 12 16 Setup Time CCKt 

CCKt to 
24 32 RCKttt " 

Maximum Input Capacitance CIN 5 

Maximum Output Gapacitance COUT Output Disabled 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC2..tin. 
t For AC switching test circuits and timing waveforms see section 2. I' 

20 20 

40 48 

40 48 
~ 

44 52 

46 55 

26 31 

30 V 36 

30 361 

20 24 

20 24 

20 24 

20 24 

40 48 

tt The clocks may be tied together, in whicg. case the register state will be one clock pulse behind the counter. 
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ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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KS54HCTLS 5.·.,9, 2/593 
KS74HCTLS 

FEATURES 
• Parallel Register Inputs ('592) 
• Parallel 3-State I/O: Register Inputs/Counter Outputs 

('593) 
• Counter Has Direct Overriding Load'and Clear 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOl =24 rnA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Characterized for opera.tion over industrial and 

military temperature ranges: 
KS74HCTLS: -40°C to +85°C 
KS54HCTLS: \ - 55°C to + 125°C 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'592 '593 

B vee AJO, Vee 
C A B/O. G 

D CLOAD C/Oe G 
E RCK 0/00 RCKEN 

CCKEN E/OE RCK 

G CCK FlO. CCKEN 

H CCLR G/OG CCKEN 

GND RCa H/OH CCK 

CLOAD CCLR 

GNO RCO 

FUNCTION TABLE 

INPUTS (' 592) 

RCK CLOAD CCLR CCKEN CCK 

X L H X X 

X H L X X 

S H H X X 

~ H H X X 

X H H L S 
X H H L L 
X H H H X 

X: Don't car.:;..e ______________ _ 

RCa OA'· OB' Oc' • OD' OE' • OF' OG' • OH' 

(OA' f\J OH': Internal outputs of the counter) 

c8SAMSUNG 
Electronics 

V~Pit Bina,ry Counters with· 
""Jnput Registers H ' 

DESCRIPTION 
The '592 and '593 both contain an B-bit register which feeds 
an S-bit binary counter. The counter is incremented on the 
rising edge of th~ CCK input, provided that clock enable, 
CCKEN, is low. When the counter increments to the all 
ones condition, ripple carry out, RCa, will go low. This 

• enables either synchronous cascading of the counters by 
connecting the RCO of the first stage to the CCKEN of 
the second, or clocking both circuits in parallel. Ripple 
cascading is accomplished by connecting the RCO of the 
first to the CCK of the second stage. A clear input is also 
provided which will reset the counter to the all zeros state. 

The input register is loaded on the rising edge of the register 
clock, RCK. The outputs of this register feed the counter. 
The counter is loaded with the register's contents when 
the clock load, CLOAD, input is taken low. 

The '592 differs from the '593 in that the latter device has 
bidirectional input/output pins. The 3-state outputs of the 
counter can be enabled and are active when enable input, 
G, is taken low and input G is taken high. The outputs of 
the counter then appear on the register inputs. This enables 
connection of this part to a system bus. The '593 also has 
a second clock enable pin, CCKEN, which is active high 
and it also has an active low register clock enable, RCKEN. 

These devices provide speeds and drive 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 co'mponents. . 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to V cc and 
ground. 

FUNCTION 

Register data is loaded into counter 

Counter clear 

The data of a thru H inputs is stored into 
register 

Register state is not changed 

Counter advances the count 

No count 

No count 
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KS74HCTLS ' 

LOGIC DIAGRAMS 
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KS54HCTLS 5921593 
KS74HCTLS "' 

,'8-Sit'Sinary Counters with 
'Iflput Registers 

LOGIC DIAGRAMS(Continued) 
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KS54HCTLS 592/593 
KS74HCTLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vce or GND pins ± 250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt . . . 500 mW 

• Absolute Maximum Ratings are those values beyond 
which permanent damage to the device may occur. 
These are stre~s 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. 

8-Bit Binary Counters with 
Input Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vce . .. . ........ 4.5V to 5.5V 
DC Input & Output Voltages * " VIN, VOUT . . OV to Vce 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf .' ........ Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta =-40°Cto +85°C Ta=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,.,A Vee Vee -0.1 Vce -0.1 Vee -0.1 V 
10= -6mA 4.2 3.98 3.84 . 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,.,A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,.,A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,.,A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vec or GND 8.0 80.0 160.0 ,.,A 
Supply Current 10UT=0,.,A .. _- c---.. 

per input pin 

Additional Worst VI=2.4V 
Case Supply 6 1ee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

lOUT = O,.,A 

c8SAMSUNG 
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·KS54HCTLS 5' "'9· 2"5' 93" 
KS74HCTLS /1 

8-Blt Binary Count.rs with 
'Input Ftegist8r,$,:' 

.J 

AC ELECTRICAL CHARACTERISTICS (Input tr , tf~2 n~), HCTLS592 

KS74HCTLS KS54HCtLS 
T. =25°C 

T.=-400Cto +85°C T.= -55°C to +125°C 
Characteristic Symbol Condltlonst Vee=5.0V 

Vee = 5.0V % 10% Vcc=5.0V% 10% 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 35 25 

Maximum Propagation Delay, ~ 24 32 
CCKt to RCO tpHL 24 32 

Maximum Propagation Delay, CL=50pF 

~ 24 32 
CLOAD~ to RCO tpHL 24 32 

Maximum Propagation Delay, 
tpHL 24 32 

CCLR~ to RCO 

Maximum Propagation Delay, ~ CL=50pF 26 35 
RCKt to RCO CLOAD=GND tPHL 26 35 

Minimum Pulse 
CCK or RCK 

12 16 High or Low 
Width 

CCLR Low tw 12 16 

CLOAD Low 12 16 

CCKEN~ before 
12 16 CCKt 

Minimum CCLRt before 
tsu 12 16 Setup Time CCKt 

RCKt before 
24 32 CLOADtt 

Data A-Ht before 
12 16 RCKt 

Minimum Hold Time th a 0 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC2 fin, 

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

20 20 

40 48 

40 48 

40 48 

40 48 

40 48 

44 52 

44 52 

20 24 

20 24 

20 24 

20 24 

20 24 

40 48 

20 24 

0 0 

t t The RCKt to CLOAD setup time ensures that the counter will see stable data from the register output. 

c8SAMSUNG 
Electronics 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

718 



KS54HCTLS 5921593 
KS74HCTbS I. 

or .: '3" r 

8-Bit Binary Counters with 
Input Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr • tf~6 ns). HCTLS593 

KS74HCTlS KS54HCTlS 
T.=25°C 

T.= -40°C to +85°C T.== -55°C to +125°C 
Characteristic Symbol Conditionst Vcc=5.0V 

Vcc=5.0V%10% Vcc =5.0V% 10% 
Unit 

Typ Guaranteed Limits 

Maximum Clock Frequency fmax 35 25 20 20 MH2 
, ---'-1---

tPLH 
CL=50pF 24 32 40 48 

Maximum Propagation Delay. CL=150pF 27 35 45 54 
CCKt to a ns 

CL=50pF 24 32 40 48 tpHL 
CL =150pF 27 35 45 54 

Maximum Propagation Delay. ~ 24 32 40 48 
CCKt to RCO CL=50pF ns 

tpHL 24 32 40 48 

tpLH 
CL=50pF 24 32 40 48 

Maximum Propagation Delay. CL=150pF 27 35 45 54 
CLOAm to a ns 

tpHL 
CL=50pF 24 32 40 48 
CL =150pF 27 35 45 54 

--j.-

Maximum Propagation Delay. ~ 24 32 40 48 
CLOAD+ to RCO CL =50pF ns 

tpHL 24 32 40 48 
---- .. -

Maximum Propagation Delay. tpLH CL =50pF 26 35 44 52 
RCKt to RCO 

I-----
CLOAD=GND 

ns 
tpHL 26 35 44 52 --,-

Maximum Propagation Delay. 
tPHL CL =50pF 24 32 40 48 

CCLR+ to a CL =150pF 27 35 45 54 Ins 
------t-

Maximum Propagation Delay. 
tPLH CL =50pF 24 32 40 48 i 

CCLR+ to RCO ns I 

tPZL 
CL=50pF 21 28 

Maximum Enable Time. CL=150pF 24 31 
Gt or <3+ to a I----- RL=1kO 

CL=50pF 21 28 
tPZL CL=150pF 24 31 

Maximum Disable Time ~ RL=1 kO 24 28 
<3+ or Gt to a CL =50pF tpLZ 21 28 

CCK or RCK 
12 16 Minimum High or Low 

Pulse Width tw 
CCLR Low 12 16 

CLOAD ' Low 12 16 

CCKEN+ before 
12 16 CCKt 

RCKEN+ to 
12 Minimum RCKt 

Setup Time CCLR+ before 
CCKt tsu 12 16 

RCKt before 
24 32 CLOADtt 

Data A-H 
12 16 

before RCKt 

Hold Time th 0 0 

Maximum Input Capacitance C,N 5 

Maximum Output Capacitance COUT Output Disabled 10 10 

Power Dissipation Capacitance* Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' fin, 
t For AC switching test circuits and timing waveforms see section 2, 

39 42 
44 48 

35 42 
44 48 

-_._--

35 42 

35 42 

20 24 

20 24 

20 24 

20 24 

16 24 

20 24 

40 48 

20 24 

0 0 

tt The RCKt to CLOAD setup time ensures that the counter will see stable data from the register output. 

--

ns 

ns 
-

ns 
--

ns 

--

----

ns 

-~ 

ns 

pF 

pF 

pF 
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KS54HCTlS 595' 1596 
KS74HCTLs I, 

FEATURES 
• 8-Bit Serial-In, Parallel-out Shift Registers With Storage 
• Choice ot3-State ('595) or Open-Drain ('596) Parallel 

Outputs 
• Shift Register Has Direct Clear 
• Function, pin-out, speed and drive compatibility with 

54174LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(lOL = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

as Vee 

Oe PA 
aD SER 

Of G 
Of RCK 

OG SRCK 

OH SRCLR 

GND O'H 

FUNCTION TABLE 

INPUTS 
--

SER SRCK SRCLR RCK G 

X 
J 

X j X 
1 

X I H 
-- -

X X X X L 

X X L X X 

L J H X X 

H S H X X 
1---. 

X L H X X 

X X X S X 
---------t'--

X X X L X 

x: DON'T CARE 

c8SAMSUNG 
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8 .. Bit Shift Registers with 
Output:';Latches 

DESCRIPTION 
T,hese devices each contain an 8-bit serial-in, parallel-out 
shift register that feeds an a-bit D-type storage register. 
The storage register has parallel 3-state ('595) or open­
drain ('596) outputs, Separate clocks are provided for 
both the shift register and the storage register. The shift 
register has aditect-overriding clear, serial input, and serial 
output pins for cascading. . 

Both the shift register and storage register clocks are 
positive-edge triggered. If the user wishes to connect both 
clocks together, the shift register state will always be one 
clock pulse ahead of the storage register. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output VOltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION 

QA thru QH outputs disable 

QA thru QH outputs enable 

Shift register is cleared. 
, 

First stage of S.R. becomes "L". Other stages store 
the data of previous stage, respectively. 

First stage of S.R. becomes "H". Other stages store 
the data of previous stage, respectively. 

.- ------

State of S.R. is not changed. 

S.H. data is stored into storage register. 

Storage register state is not changed. 
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LOGIC DIAGRAM 
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8-Bit Shift Registers with 
Output Latches 
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(2) oc 

(3) 00 

(4) OE 

(5) Q
F 

(6) Q
G 
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;. r 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0,5V < Vo < Vee +0.5V) . , ±70 mA 
Continuous Current Through 

Vee or GND pins. . ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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 Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC trom 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: '- 55 ° C to + 1 25°C 

Input Rise & Fall Times, tr , tf Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vec=5V±'10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 
Output Voltage VOH' lo=- 2OIAA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
(All '595 Outputs and 10=-6mA 4.2 3.98 3.84 3.7 
'596 Q'H Output) 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=201AA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

~-

Maximum Input 
ItN VIN=Vee or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum Output Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 lolA 
Vour=Vee or GND 

Maximum Quiescent VIN=Vee or GND 8.0 80.0 160.0 lolA . SUPPlrGu~entl-'C~ _ lour=OIAA 
~-"'-----'-~ 

per input pin 

Additional Worst VI=2.4V 

Case Supply l:.lee other Inputs: 2.7 2.9 3.0 mA 
Current J at Vee or GND 

lour=OIAA 

c8SAMSUNG 
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KS54HCTLS 595.1596 
KS74HCTLS I· 

8-Bit Shift Registers with 
Output Latches 

AC ELECTRICAL CHARACTERISTICS (Input tr , tf~6 ns), HCTLS595, HCTLS596 

KS74HCTLS KS54HCTLS 
T. =25°C T.= -40°C to +85°C Ta= -55°C to +12SoC 

Characteristic Symbol Condltlonst Vcc·S.OV Vcc=5.0V:t10% Vcc=S.OV:t 10% 

Typ Guaranteed Llmlt.ll 

Maximum Propagation tPLH 15 18 25 
r----- CL=50pF Delay, SACKt to O'H tpHL 15 18 25 

tPLH 
CL=50pF 17 22 28 

Maximum Propagation CL=150pF 20 25 33 
Delay, ACKt to OA thru OH r----- CL=50pF 17 22 28 

tpHL 
CL =150pF 20 25 33 

Maximum Output Enable tPZH 
CL=50pF 18 24 30 
CL=150pF 21 27 35 Time, G~ to OA thru OH r----- AL=1kO 

('595 only) tpZL 
CL=50pF 18 24 30 
CL==150pF 21 27 35 

Maximum Output Disable tpHZ AL=1 kO 
18 24 30 

Time, Gt to OA thru OH 21 27 35 
r------

('595 only) tpLZ CL=50pF 
18 24 30 
21 27 35 

Maximum Propagation CL=50pF 18 24 30 
Delay, Gt to OA thrc OH tPLH 
('596 only) CL=150pF 21 27 35 

Maximum Propagation CL=50pF 18 24 30 
Delay, G~ to OA thru OH tPHL 
('596 only) CL=150pF 21 27 35 
r-

Minimum 
SACK or ACK 

tw 12 16 20 
Pulse Width 

SACLA Low 12 16 20 
-----

SACLRt to 
12 16 Minimum SACKt 

Setup Time SEA to SACKt tsu 12 16 

SACKt to 24 32 ACKtt 

Minimum Hold Time th -3 0 

Maximum Input Capacitance CrN 5 

Maximum Output 
COUT Output Disabled 10 Capacitance 

- f----

Power Dissipation 
Cpo Capacitance* 

* Cpo determines the no-load dynamic power dissipation: PO=CPD Vee' fin. 

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

20 

20 

40 

0 

t t This setup time ensures the register will see stable data from the register output. 

30 

30 

33 
39 

33 
39 

36 
42 

36 
42 

36 
42 

36 
42 

36 

42 

36 

42 

24 

24 

24 

24 

48 

0 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54HCTL~ 597 
KS74HCTLS 

FEATURES 
• 8·Bit Parallel Storage Register Inputs 
• shift Register has Direct Overiding Load and Clear 
• Function, pin-out, speed and eJrive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• Hlgh-Drive-Current outputs: 

10l =8 mA @ Val =O.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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

Vee 

A 

SER 
E SRlOAO 
F RCK 
G SRCK 
H SRCi:A 

GNO Q~ 

=8SAMSUNG 
i . Electronics 

8-Bit Shift-Registers with 
Input Latches 

DESCRIPTION 
The '597 consists of an 8-blt storage latch feeding a 
parallel-in, serial-out 8-bit shift register. 80th the storage 
register and the shift register have positive-edge triggered 
clocks. The shift register also has direct load (from storage) 
and clear inputs. 

These devices provide speeds and drive capability 
equivalent to their LSTIL 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. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground. 

LOGIC DIAGRAM 

1111 
1>----4:>--0.. 
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FUNCTION TABLE 
INPUTS 

SER SRCK SRCLR SRLOAD RCK 

X X L H X 

X X H J X 

L S H H X 

H I H H X 

X X X X 

X X X X I 
X X X X L 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, .. -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.SV < Vo < Vcc +0.5V) . . ±35 mA 
Continuous Current Through 

Vcc or GND pins ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 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. 

8-Bit Shift-Registers with 
Input Latches 

FUNCTION 

S.R. is cleared to "L" 

Input register data is stored into S.R. 

First stage of S.R. becomes ~·L". Other stages store 
the data of previous stage, respectively. 

First stage of S.R. becomes "H". Other stages stores 
the data of previous stage, respectively. 

State of S.R. is not changed. 

Input data on A"'H line is stored into input register 

Storage register state is not changed. 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/o C from 65 ° C to 85 ° C 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, Your OV to Vce 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIlA Vec Vcc -0.1 Vec -0.1 Vec -0.1 V 
10= -4mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201lA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=8mA 0.39 0.5 

Maximum Input 
hN VIN=Vce or GND ±0.1 ±1.0 ±1.0 IlA Current 

Maximum Quiescent 
Icc 

VIN=Vce or GND 8.0 80.0 160.0 IlA 
~Current 10ur=01lA 

per input pin 

Additional Worst VI=2.4V 
Case Supply bolee other Inputs: 2.7 2.9 3.0 mA 
Current at Vce or GND 

I 10ur=01lA 

c8SAMSUNG 
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KS54HCTLS5, 97 
KS74HCTLS,; 

.> 8-Bit Sh,ft-Registers with" 
, 'Input Latches" 

AC ELECTRICAL CHARACTERISTICS (Input tr , tf~6 ns), HCTLS597 

KS74HCTLS KS54HCTLS 
T. =25°C 

T.=-400Cto +85°C T.=-55°Cto +125°C 
Characteristic Symbol Conditions t Vcc=5.0V 

Vcc=5.0V±10% Vcc=5.0V± 10% 
Unit 

Typ Guar,anteed limits 

Maximum Clock Frequency fmax 35 25 20 20 MHz 

Maximum Propagation Delay, tpLH 15 18 25 30 
i----'--=-~ ns 

SRCKt to Q'H tpHL 15 18 25 30 

Maximum Propagation Delay, tpLH CL =50pF 18 24 30 36 
SRLOAD+ to Q'H 

I-- ns 
tPHL 18 24 30 36 

-

Maximum Propagation Delay, 
tpHL 17 22 28 33 ns 

rLRlto O'H 
Maximum Propagation Delay, tPLH CL=50pF 21 29 35 42 
RCKt to Q'H 

f---
SLOAD=Low ns 

tpHL 21 29 35 42 

RCK or SRCK 
12 16 20 24 

Minimum High or Low 

l"u'S. Width 
tw ns 

SRCLR or 
12 16 20 24 SRLQAD Low 

SRCLRt before 
12 16 20 24 SRCKt 

IMln;mum RCKt before 
tsu 24 32 40 48 Setup Time SRCKttt ns 

I SER before 
12 16 20 24 SRCKt 

~ A thru H before 12 16 20 24 RCKt 

Minimum Hold Time th 0 0 0 0 ns 
-_.-

Maximum Input Capacitance CIN 5 pF 

Power Dissipation Capacitance * Cpo pF 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC2 fin, 
t For AC switching test circuits and timing waveforms see section 2, , 

t t The RCKt before SRCKt setup time ensures that shift 'register will see stable data comming from the register output. 

c8SAMSUNG 
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FEATURES 
• Function, pin-out, speed and drive compatibility with 

54174lS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOl = 24 rnA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

OIR Vee 
Control 

A1 G Inputs 

A2 81 G DIR 
A3 82 

A4 83 
L L 

A5 84 

A6 85 

A7 86 

A8 87 L H 

GNO 88 

H X 

c8SAMSUNG 
Electronics 

Octal Bus Transceivers 
with 3-StataOutputs 

DESCRIPTION 
These high-speed octal/bus transceivers are designed for 
asynchronous two-way communication between data 
buses. A direction control input (DIR) controls the flow 
direction of data. When DIR is high, data flows from the 
A inputs to the B outputs. When DIR is low, data flows from 
8 to A. The '643 transfers inverted data from the A bus 
to the B bus and non·inverted data from the B bus to the 
A bus. The '640 transfers inverted data in both directions. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

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

FUNCTION TABLE 

Operation 

'640 '643 '645 

Inverted data Data transmitted Data transmitted 
transmitted from from Bus B from Bus B 
Bus B to Bus A to Bus A to Bus.A 

Inverted data Inverted data Data transmitted 
transmitted from transmitted from from Bus A 
Bus A to Bus B Bus A tv Bus B to Bus B 

Buses isolated Buses isolated Buses isolated 
(High-impedance (High-impedance (High-impedance 
state) state) state) 

I 
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KS54HCTLS 640/643/645 
KS74HCTLS:. . 

Octal Bus Transceivers 
with 3-State Outputs 

LOGIC DIAGRAMS 

'640 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, hK 

(V, < -0.5V or V, > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Va < -0.5V or Va > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Va < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, TSIg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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. 

c8SAMSUNG 
. Electronics 

'643 '645 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vec 4.5V to 5.5V 
DC Input & Output Voltages * , Y,N, VOUT .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vec or GND) 
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KS54HCTLS 6401/6431645 
KS74HCTLS /l /l 

Octal Bus Transceivers 
with 3-State Outputs 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

T.=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions T.= -40°C to +85°C T.= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OlAA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
lo=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Mwtimum Low-Level 

VOL 
lo=20lAA 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 lAA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 lAA 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 lAA Supply Current 10UT=OlAA 
per input pin 

Additional Worst VI=2.4V 
Case Supply ~Icc other Inputs: 2.7 2.9 3.0 mA 
Current at Vcc or GND 

louT=O,.,A 

AC ELECTRICAL CHARACTERISTICS (Input tr , tt-~6 ns), HCTLS640, HCTLS643, HCTLS645 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Conditions t 
T.=25°C T.= -400C to +85°C T.= -55°C to +125°C 
Vcc=5_0V Vcc=5.0V:!:10% Vcc=5.0V:!: 10% 

Typ Guaranteed Limits 

CL=50pF 9 12 16 19 
tpLH CL=150pF 12 15 21 25 Maximum Propagation 

Delay, A to B, or B to A CL=50pF 9 12 16 19 
tPHL CL =150pF 12 15 21 25 

CL=50pF 30 40 50 60 
tPZH CL=150pF 33 43 55 65 Maxim!!.m Output Enable - RL=1kO 

Time, G or DIR to A or B CL=50pF 30 40 50 60 
tPZL CL =150pF 33 43 55 65 

Maximum Output Disable ~- RL=1kO 20 27 34 40 
Time, G or DIR to A or B tpLZ CL=50pF 20 27 34 40 

Maximum Input CapaCitance CIN 5 

Maximum Output Capacitance COUT Output disabled 10 

Power Dissipation . Cpo G=Vcc 5 
Capacitance* (per stage) G=GND 30 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vcc2 fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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pF 
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KS54'HCTLS 646'648 
KS74HCTLS ,I 
FEATURES 
• 8 bi-directional data paths 
• Transmits direct or stored data in either direCtion 
• 24-pin 0.3" slim DIP package 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(I0L = 24 rnA @ VOL = 0.5V) for direct bus interface 
• 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: 
KS74AHCT: - 40°C to + 85°C 
KS54HACT: - 55°C to + 125°C 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

Octa!.~~-StateBus Transceivers 
with·"Registers - . 

DESCRIPTION 
The '646 and '648 are bi-directional bus transceivers with 
D-!lJpe flip-flops and control circuitry to facilitate high speed 
multiplexed data transmission. The '646 transmits true data 
and the '648 transmits inverted data. 

Data can be transmitted directly from one port to the other 
in either direction. It also can be stored in the flip-flops from 
either or both ports for subsequent transmission to the op­
pOSite port. Six control inputs govern the data flow: 

G (output enable) when high, all outputs are 
disabled, isolating the A and B ports. When 
low, one port is enabled at a time as determin­
ed by the DIR pin. 

DIR (direction control) disables A or B outputs per· 
mitting the pins to be used as inputs thus deter­
mining the direction of a data flow. When 
DIR=high, data flows from A to B. 

SAB,SBA (data source AB and BA) determines whether 
data transmitted is from the data inputs or the 

PIN CONFIGURATION registers associated with those inputs. 

CAB Vee 

SAB CBA 

DIR SBA 

A1 G 
A2 B1 

A3 B2 

A4 B3 

A5 B4 

A6 B5 

A7 B6 

A8 B7 

GND B8 

(21) (3) (1) (23) (2) (22) 

G DIR CAB CBA SAB SBA 
X X X 

Real-Time transfer 
bu!> B to bus A 

c8SAMSUNG 
Electronics 

CAB,CBA (Clock AB and BA) clocks data from the A in­
puts and the B inputs, respectively, into their 
associated registers. Since the clocks are not 
gated with the G and DIR pins, data at the A 
and B pins can be clocked into the ffip-flops 
at any time. 

These devices provide speeds and drive 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. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode cfamps to V cc and 
ground. 

(21) (3) (1) (23) (2) (22) (21) (3) (1) (23) (2) (22) (21) (3) (1) (23) (2) (22) 

G DIR CAB CBA SAB SSA G DIR CAB CBA SAB SBA G DIR CAB CBA SAB SBA 
H X L X 

Real-Time transfer 
bus A to bus B 

x 
X 
H 

x x x x 
X X t X X 
X t X x 

Storage from 
A AND/OR B 

x x X H 
H X H X 

Transfer stored 
data to A ANDIOR B 
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KS54HCTLS 646/648 
KS74HCTLS 

Octal 3-State Bus Transceivers' 
with Registers 

FUNCTION TABLE 

Inputs Data 11O· Operation or Function 
C=----

G DIR CAB CBA SAB SBA A1 thru A8 81 thru 88 '646 '648 

X X t X X X input input Store A, B unspecified Store A, B unspecified 
X X X t X X Not specified Not specified Store B, A unspecified Store B, A unspecified 

f--o--. 

H X t t X X 
Input Input 

Store A and B data Store A and B data 

~ 
X H or L H or L X X Isolation, hold storage isolation, hold storage 

L X X X L 
Output Input 

Real-Time B data to A bus Real-Time B data to A bus 

rt 
L X H or L X H Stored B data to A bus Stored 8 data to A bUS 

H X X L X 
Input Output 

Real-Time A data to B bus Real-Time A data to B bus 
H H or L X H X Stored A data to B bus Stored A data to B bus 

·The data output functions may be enabled or disabled by various signals at the G and DIR inputs. Data input functions are always enabled, 
ie., data at the bus pins will be stored on every low-to-high transition on the clock inputs. 

LOGIC DIAGRAMS 

DIR 
(3) 

SAB Ll.. 

(2) 

'646 

1 OF 8 
CHANNELS -----

(21). 

----I 

I 
I 
I 
I 
I 
I 
I 
I 
I ___ ---I 

L---------------------~v~------------~--------~/ 

OIR 
(3) 

SAB 

(2) 

TO 7 OTHER CHANNELS 

'648 
(21) 

r---- ----I 

I I 
I I 
I I 
I I 

I I L___ ____ ____ _ __ ---I 

\~----------------__,v~~-------~-------J/ 
TO 7 OTHER CHANNELS 
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KS54HCTLS 6 .. 461648 
KS74HCTLS II 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current, hK 

(VI < -O.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current; 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-O.5V <: Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins . . . . . . . . .. ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per package, Pdt ...... 500 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. 

Octal. a."State Bus Transceivers 
with>:'Registers ..., 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, Vour .. OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf .. Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vec=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to + 85'oC Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage .' 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20/-IA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10= 2O/-lA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum 'Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /-IA 

Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /-IA 
Vour=Vee or GND 

Maximum Quiescent 
Ice 

VIN=Vee or GND 8.0 80.0 160.0 /-IA 
Supply Current 10ur=O/-lA 

per input pin 

Additional Worst VI=2.4V 
Case Supply .6.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10ur=O/-lA 

c8SAMSUNG 
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KS54HCTLS 6461648 
KS74HCTLS 

Octal 3-5tate Bus Transceivers 
with Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr • tt~6 ns). HCTLS64f), HCTLS648 

T.=25°C 
KS74Hr.TlS KS54HCTLS 

T.=-40°C .<1 +85°C T.=-55°C to +125°C 
Characteristic Symbol Condltlonst Vee=5.0V 

Vee =- ... OV± 10% Vce=5.0V± 10% 

Typ Guaranteed limits 

Maximum Clock fmax CL=50pF 40 30 25 20 
Frequency 

tpHL 
CL=50pF 14 19 24 29 

Maximum Propagation CL =150pF 17 22 29 35 
Delay, A or B Input 

CL=50pF 14 19 24 29 to B or A Output tpHL 
CL =150pF 17 22 29 35 

tpLH 
CL=50pF 22 30 37 45 

Maximum Propagation CL=150pF 25 33 42 51 
Delay, CBA or CAB Input 
to A or B Output tpHL 

CL=50pF 22 30 37 45 
CL=150pF 25 33 42 51 

Maximum Propagation 
tPLH 

CL=50pF 26 35 44 53 

I Delay, t t SBA or SAB input CL=150pF 29 38 49 59 I to A or B Output CL=50pF 26 35 44 53 
(with A or B High) tpHL CL=150pF 29 38 49 59 

Maximum Propagation tpLH 
CL=50pF 26 35 44 53 

Delay, SBA or SAB Input CL=150pF 29 38 49 59 

I to A or B Output CL=50pF 26 35 44 53 
(with A orB Low) tpHL CL=150pF 29 38 49 59 

tPZL 
CL=50pF 33 45 56 67 

I Maxim~m Output Enable CL=150pF 36 48 61 73 
I Time, G or DIR Input to ~ RL = 1 kO 
. A or B Output tPZH 

CL=50pF 33 45 56 67 
CL =150pF 36 48 61 73 

Maximum Output Disable tpHZ RL = 1 kO 26 35 44 53 
Time, G or DlR Input to ~ 

A or B Output tpLZ CL=50pF 26 35 44 53 

Pulse Duration, Clocks 
tw 10 13 17 20 

High or Low 

Setup Time, A before 
tsu 10 13 17 20 

CABt or B before CBM 

Hold Time, A after CABt 
th a 0 0 

or B after CBM 

Maximum Input Capacitance CIN .\.5 

Maximum Output 
COUT Output Disabled 10 I Capacitance 

---

I Power Dissipation 
i Capacitance· 

Cpo 

• Cpo determines the no-load dynamic power dissipation: PO=CPD VCC 2 fin. 
t For AC switching test circuits and timing waveforms see section 2, 

Unit 

MHz 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns' 

pF 

pF 

pF 

tt These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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KS54HCTLS 6511652 
KS74HCTLS /1 

FEATURES 
• Independent Registers and Enables for A and B Buses 
• Multiplexed Real-Time and Stored Data 
• Choice of Time and Inverting Data Paths 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(loL = 24 rnA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs Interface directly with TTL, NMOS 

arid CMOS devices 
• Wide operating Yoltage 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

CAB 

SAB 

A1 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

GND 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 

X X X L 

Real-Time transfer 
bus B to bus A 

Vee 

CBA 

SBA 

GBA 
B1 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 

H X X X 

Real-Time transfer 
bus A to bus B 

c8SAMSUNG 
Electronics 

OcflJl"r3 .. Sta,e' Bus Transceivers 
with~~lIegisters 

DESCRIPTION 
These devices conSist of bus transceiver circuits, Ootype 
flip-flops, and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or from the 
internal storage registers. Enable GAB and GBA are pro­
vided to control the transceiver functions. SAB and SBA 
control pins are provided to select whether real-time or 
stored data is transferred. A low input level selects real­
time data, and a high selects stored data. The following 
examples demonstrate the four fundamental bus­
management functions that can be performed with the octal 
bus transceivers and registers. 

Data on the A or B data bus, or both, can be stored in the 
internal D flip-flops by low-to-high transitions at the ap­
propriate clock pins (CAB or CBA) regardless of the select 
or enable control pins. When SAB and SBA are in the real­
time transfer mQde, it is also possible to store data without 
using the internal Ootype flip-flops by simultaneously enabl­
ing GAB and GBA. In this configuration each output rein­
forces its input. Thus, when all other data sources to the 
two sets of bus lines are at high impedance, each set of 
bus lines will remain at its last state. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SA!,! SBA 
X X t X X X 
X X X t X X 
H X t X X 

Storage from 
A AND/OR B 

(21) (3) (1) (23) (2) (22) 
G DIR CAB CBA SAB SBA 

'L L X X X H 
H X X H X 

Transfer stored data 

to A and/or B 
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KS54HCTLS 6511652 
KS74HCTLS 

FUNCTION TABLE 

INPUTS DATA I/O· 

GABGBA CAB CBA SABSBA A1 THRU A8 B1 THRU B8 

L H H or L H or L X X 
Input Input 

L H t t X X 

X H t H or L X X Input Not specified 
H H t t X·· X Input Output· 

L X H or L t X X Not specified Input 
L L t t X X" Output" Input 

L L X X X L 
Output Input 

L L X H or L X H 
H H X X L X 

Input Output 
H H H or L X H X 

H L H or L H or L H H Output Output 

Octal 3-State Bus Transceivers 
with Registers 

OPERATION OR FUNCTION 

'651 '652 

Isolation Isolation 
Store A and B Data Store A and B Data 

Store A, Hold B Store A Hold B 
Store A in both registers Store A in both registers 

Hold A, Store B Hold A, Store B 
Store B in both registers Store B in both registers 

Real-Time 8 Data to A Bus Real· Time B Data to a Bus 
Stored B Data to A Bus Stored B Data to A Bus 

Real-Time A Data to B Bus Real·Time A Data to B Bus 
Stored A Data to Bus Stored A Data to B Bus 

IStored A !:lata to B Bus and Stored A Data to B Bus and 
Stored B Data to A Bus Stored B Data to A Bus 

• The data output functions may be enabled or disabled by various signals at the GAB and GBA inputs. Data input functions 
are always "enabled, .ie., data at the bus pins will be stored on every low-to-high transition on the clock inputs . 

.... Select control=L: clocks can occur simultaneously 
Select control=H: clocks must be staggered in order to load both registers 

LOGIC DIAGRAMS 

'651 

Get. 1211 

GAB 

CIA 

S8A 
c..a 

SAIl 

------------~vr-----------~ 
TO 7 OTHER CH_LS 

=8SAMSUNG 
Electronics 

'652 

GSA 121) 
G..a _1~31 ____ ----;1>--+-_________ ----' 

CBA _1:.:.:23:!..) ----+------D<>-----h 
122) 

141 

I 
I 

I I - ----------rt.J 
------------~vr----------~ 

TO 7 OTHER CHANNELS 
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KS54HCTLS 6511652. 
KS74HCTLS II 

Absolute Maximum· Ratings* 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Input Diode Current, hK 

(VI <-0.5V or VI> Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . . . . ±70 mA 
Continuous Current Through 

Vce or GND piOs . . . . . . . . . . . ±250 mA 
Storage Temperature Range, T stg ... - 65 ° C to + 150 ° C 
Power Dissipation Per Package, Pdt ...... 500 rnW 

* 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. 

Octal 3-State,,~.:#JIJs,Transceivers 
with Registers 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee .............. 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, VOUT .. OV to Vee 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, t;, tf ......... Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 
V 

10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20",A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ",A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ",A 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ",A 
Supply Current 10uT=0",A 

--
per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=0",A 

c8SAMSUNG 
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KS74HCTLS 

Octal 3-State Bus Transceivers' 
with Registers 

AC ELECTRICAL CHARACTERISTICS (Input tr • tf~6 ns). HCTLS651. HCTLS652 

KSS4HCTLS KS74HCTLS 

Characteristic Symbol Condltlonst 
T.=2SoC T.= -40°C to +8SoC T.= -55°C to +12S o C 
Vcc=S.OV Vcc= S.OV:!: 100/0 Vcc=S.OV:!: 10% 

Typ 

Maximum Clock Frequency fmax CL=50pF 40 30 
f--

Maximum Propagation tpLH 
CL =50pF 14 19 
CL=150pF 17 22 

Delay. A or B Input to 
B or A Ouput tPHL 

CL=50pF 14 19 
CL =150pF 17 22 

Maximum Propagation tpLH 
CL=50pF 22 30 
CL = 150pF 25 33 

Delay. CBA or CAB Input to 
A or B Output tpHL 

CL=50pF 22 30 
CL=150pF 25 33 

Maximum _ Propagation tpLH 
CL=50pF 26 35 

Delay. SBA or SAB Input to CL=150pF 29 38 

A or B Output 
tpHL 

CL=50pF 26 35 
(with A or B High) CL=150pF 29 38 

Maximum Propagation tpLH 
CL=50pF 26 35 

Delay. SBA or SAB Input to CL=150pF 29 38 

A or B Output 
tpHL 

CL=50pF 26 35 
(with A or BLow) CL=150pF 29 38 

Maximum Output Enable tPZL 
CL=50pF 33 45 

Time. GBA to A or 
CL =150pF 39 48 

!------------- RL=1 kO 
GABio B tPZH 

CL=50pF 33 45 
CL=150pF 39 48 

Maximum Output Disable tpHZ RL=1 kO 26 35 
Time. GBA to A or GAB to 

r-----------

B tpLZ CL=50pF 26 35 

Minimum Pulse Width 
tw 10 13 

Clocks High or Low 
--I--

Minimum Setup Time. A before 
tsu 10 13 

CABt or B before CBAt 

Minimum Hold Time. -A after 
th a 0 

CABt or B after CBM .. 
-- --~ r-----

Maximum Input Capacitance CIN 5 
- -

Maximum Output Capacitance COUT Output Disabled 

I 
10 

Power Dissipation 
Cpo 

Capacitance • 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC 2 fin. 

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

c8-SAMSUNG 
Electronics 

Guaranteed Limits 

25 20 

24 29 
29 35 

21 20 
26 26 

37 45 
42 51 

37 45 
42 51 

44 53 
49 59 

44 53 
49 59 

44 53 
49 59 

44 53 
49 59 

56 67 
61 7,3 .' '~ ----

56 67 
61 73 

44 53 

44 53 

17 20 

17 20 

0 0 

Unit 

MHz 

ns 

ns 

ns 

ns' 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54HCTLS-\1l5811659 
KS74HCTLS ~i\,. /1 . 

FEAT\JRES 
• Bus Transceivers with Inverting Outputs ('658) or True 

Outputs ('659) 
• Generates i Parity Bit for A Bus Ind 8 Bus 
• Easny Clscadable 
• Internll Active Pull-Ups and Pull-Downs 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOL =24 mA @ VOL =O.5V) for direct bus interface 
• Inputs and outputs interface direct'y with .TTL, NMOS 

and CMOS devices 
• Wide operating Yoltage 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

GAB Vee 

A1 G8A 
A2 B1 
A3 B2 
A4 83 

A5 B4 
A6 B5 
A7 86 

A8 87 
BPI B8 

8PO API 

GND APO 

FUNCTION TABLE 

CONTROL NUMBER OF HIGH NUMBER OF HIGH 
INPUTS INPUTS ON INPUTS ON 

GBA GAB A BUS AND API B BUS AND BpI 

X 0, 2, 4, 6, 8 
L L 

X 1, 3, 5, 7, 9 

0, 2, 4, 6, 8 X 
H H 

1,3,5,7,9 X 
1----+---~--~ ---------~-1-----------_ .. _--

H L X X 

X 0, 2, 4, 6, 8 

X 1,3-,5,7,9 
L H 

0, 2, 4, 6, 8 X 

1, 3, 5, 7, 9 X 

c8SAMSUNG 
Electronics 

DESCRIPTION 
These octal bus transceivers are designed for asyn­
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus, or from the B Bus to the A Bus, depending on the 
levels at the direction control inputs, GAB and ~BA. These 
devices also generate parity outputs, APO and BPO, which 
reflect the number of high levels at the A Bus and B Bus, 
respectively, taking into account the parity inputs API and 
BPI. 

The bidirectional I/O ports feature active circuits on the input 
stage that, when the output shared by that pin is disabled, 
will maintain the input in the last state taken by the output. 
This state will be maintained until changed by activity on 
the bus. The advantage of this arrangement is that when 
all outputs on the bus are disabled, the inputs will be 
prevented from floating, resulting in minimum power dissipa­
tion and minimum susceptiblity to noise. This eliminates 
any need for external pull-up or pull-down resistors. The 
parity inputs API and BPI have similar circuits. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

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

OUTPUTS OPERATION 

APO BPO HCTLS658 HCTLS659 

Z H 
B Data to A Bus B Data to A Bus 

Z L 

H Z 
A Data to B Bus A Data to B Bus 

L Z 
f------

Z Z Isolation Isolation 

H 

L B Data to A Bus, B Data to A Bus, 

H A Data to B Bus A Data to B Bus 

L 
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LOGIC DIAGRAM 

GBA 
(23) 

Octal Bus Transceivers 
with Parity 

GAB--~I~l)~--------__________ ~ ________ ~--~~ 

T ~ ~ ~~~----~ 

(22) 
B1 

(21) 
B2 

(20) 
B3 

7 INVERTING (NONIVERTING FOR '659) 
CHANNELS IDENTICAL TO CHANNEL. 
1 ABOVE 

I (191 
(18) 

(17) 

B4 
B5 

B6 

I 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins. . . . ±250 mA 
StorageTemperature Range, TSlg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ..... 500 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. 

c8SAMSUNG 
Electronics 

(16) 
B7 

(15) 
B8 

(13) APO 

(10) BPI 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
suppiy Voltage, Vce . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·. VIN, VOUT OV to Vce 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tf . . . . . . .. Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage leliel (either Vee or GND) 
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Octa/~us Transcelvers 
with Parity , 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C Ta = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vee Vee -0.1 Vee -0.1 Vee -0.1 
V 

10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20",A a 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ",A Current 

Maximum 3-State 
Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ",A 
Vour=Vec or GND 

Maximum Quiescent 
Icc 

VIN=Vec or GND 8.0 80.0 160.0 ",A 
Supply Current 10ur=0",A 

per input pin 

Additional Worst VI=2.4V 
Case Supply Dolce other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10ur=0",A 

c8 SAMSUI\IG 
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Octal Bus Transceivers 
with Parity 

AC ELECTRICAL CHARACTERISTICS (Input fr. tt<6 ns). HCTLS658. HCTLS659 

KS74HCTLS KS54HCTLS 
T. -25°C 

T.- -40°C to +8S·C T. - - SSoC to + 12S·C 
CondHlon.t Vcc-s.OV Char.ct .. lltlc Symbol 

Vcc-S.OV±10% Vcc-S.OV±10% 

Typ Gu.r.ntMd LlmH' 

CL==50pF 20 25 
Maximum Propagation 

tpLH 
CL=150pF 23 28 

Delay. A or B to B or A CL=50pF 20 25 
tpHL 

CL=150pF 23 28 

CL==50pF 24 32 
Maximum Propagation tPLH CL=150pF 27 35 
Delay. A or B to B or A CL=50pF 24 32 

tpHL 
CL=150pF 27 35 

CL=50pF 20 25 
Maxlmum Propa~ation tPLH CL=150pF 23 28 
Delay A or B to CL=50pF 20 25 
APO or BPO tPHL CL=150pF 23 28 

CL=50pF 20 25 
Maximum Enable Time, tPZH CL=150pF 23 28 

f-- RL=1kO GAB or GBA to CL=50pF 20 25 
APO or BPO tPZL CL=150pF 23 28 

Maximum Disable Time, 
~ RL=1kO 20 25 

GAB or GBA to 
tPHZ CL=50pF 20 25 

APO or BPO 

Maximum Input Capacitance CIN 5 

Maximum Output 
COUT Capacitance 

Power Dissipation 
Cpo Capacitance * 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' fin. 

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

=8SAMSUNG 
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30 39 
35 45 

30 39 
35 45 

40 48 
45 54 

40 48 
45 54 

30 39 
35 45 

30 39 
35 45 

30 39 
35 45 

30 39 
35 45 

30 39 
30 39 

UnH 

ns 

ns 

ns 

ns 

ns 
ns 

pF 

pF 

pF 
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FEATURES 
• Bus Transceivers with Inverting Outputs ('664) or True 

Outputs ('665) 
• Generates a Parity Bit for A Bus and B Bus 
• Easily Cascadable 
• Internal Active Pull-Ups and Pull-Downs 
• Function, pin-out, speed and drive compatibility with 

54174lS logic family 
• low power consumption characteristic of CMOS 
• 3-8tate outputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

.PIN CONFIGURATION 

DIR Vee 

G 
81 

62 

63 

64 

65 

66 

87 

68 

API 

APO 

FUNCTION TABLE 

CONTROL NUMBER OF HIGH NUMBER OF HIGH 
INPUTS INPUTS ON INPUTS ON ----- ,---_ .. -

G DIR A BUS AND API B BUS AND BPI 

X 0, 2, 4, 6, 8 
L L f------------------ ---~~--.-~-

X 1, 3, 5, 7, 9 

0, 2, 4, 6, 8 X 
L H I---------~------f------

1,3,5,7,9 X 
t------e------ r--- -~ -----~--------

H X X X 

=8SAMSUNG 
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Octal Bus Transceivers 
"'ith Parity!,; ,j " d 

DESCRIPTION 
These octal bus transceivers are designed for asyn­
chronous, bidirectional communication between data 
buses. The devices transmit data from the A Bus to the 
B Bus or from the B Bus to the A Bus, depending on the 
level at the direction control input, DIR. The enable input, 
G can be used to disable the device so that the buses are 
isolated, These devices will also ger)erate parity outputs, 
APO and BPO, which reflect the number of high levels at 
the A Bus and B Bus, respectively, taking into account the 
parity inputs API and BPI. 

The bidirectional I/O ports feature active circuitry on the 
input stage that, when the output shared by that pin is 
disabled, will maintain the input in the last state taken by 
the output. This state will be maintained until changed by 
the activity on the bus. The advantage of this arrangement 
is tht when all outputs on the bus are disabled, the 
inputs will be prevented from floating, resulting in minimum 
power dissipation and minimum susceptibility to noise. This 
eliminates any need for external pull-up or pull-down 
resistors. The parity inputs API and BPI have similar cir­
cuitry. 

These devices provide speeds and drive capability 
equivalent to their LSTTL counterparts and yet maintain 
CMOS power IEwels. The input and output voltage levels 
allow direct interface with TTL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vec and 
ground. 

OUTPUTS OPERATION 
1-- ---.---~- ,--~--.--------

APO BPO '664 '665 

Z H 
B Data to A Bus ----- -~-- B Data to A Bus 

Z L 
1---- - -----

H Z 
A Data to B Bus ----- -"------ A Data to B Bus 

L Z 
r---- '------.. 

Z Z Isolation Isolation 
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lOGIC DIAGRAM 

1231 -"'" -

Octal ~us Transceivers 
with PlIrity 

Go 

~ ~ -(1) ...... 
CIR T .... ...... I "' v - ...... oJ ...... 

~---~~-~;~J 
...... ...... -<J,>--

_J----r: Th'lQ -,,-,.r;- '664 i '665 

I ~ rv-v- "" 1 I 

(22) 
Bl 

L _ .... :-.!6~ _ _ _ _ ~ _ _ _ _ J 
(21) 

~~~.----~--~~--~~ Ir----r~--------~~ 
i20) 

B2 

B3 
~ 7 INVERTING (NONIVERTING FOR '665) i (19) 

B4 
(18) 

I 

1 

CHANNELS IDENTICAL TO CHANNEL 1 

ABOVE . B5 
(17) 

B6 

1 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, --0.5V to + 7V 
DC Input Diode Current, hK 

(VI < -0.5V or V, > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through . 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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. 

c8SAMSUNG 
Electronics 

(16) 

(15) 
B7 

B8 

(13) 
APO 

(10) 
BPI 

t P0wer Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.5V to 5.5V 
DC Input & Output Voltages", VIN, VOUT o.V to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55 0 C to + 125 ° C 

Input Rise & Fall Times, tr , tl Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS 6641665 
KS74HCTLS . /j 

,Octal Bus Transceivers 
with Parity 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=V,H or VIL 

Output Voltage VOH 10=-20jAA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 V 
10= -6rnA 4.2 3.98 3.84 3.7 

VIN=VIH or V,L 
Maximum Low-Level 

VOL 
10=20jAA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33· 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN V'N=VCC or GND ±0.1 ±1.0 ±1.0 jAA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 jAA 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 jAA 
Supply Current 10UT=UjAA 

per input pin 

Additional Worst VI=2.4V 
Case Supply ~Icc other Inputs: 2.7 2.9 3.0 rnA 
Current at Vce or GND 

10UT=OjAA 

c8SAMSUNG 
Electronics 
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KS54HCTLS 
KS74HCTLS 6641665 Octal Bus Transceivers 

with Parity 

AC ELECTRICAL CHARACTERISTICS (Input fr. t,<6 ns). HCTLS664/655 

T.-2S·C 
KS74HCTLS KS54HCTLS 

Chiracterlstlc Symbol Condltlonst Ycc:zS.OY 
T.- -40·C to +8S·C T .... -ss·c to +12SOC 

Ycc-S.OY±10% Ycc-S.OY± 10% 

Typ GuarantHd Limits 

tpLH 
CL=50pF 20 25 

Maximum Propagation CL=150pF 23 28 
Delay. A or B to B or A CL=50pF 20 25 

tpHL 
CL=150pF 23 28 

tPLH 
CL=50pF 24 32 

Maximum Propagation CL=150pF 27 35 
Delay. A or B to ,. CL=50pF 24 32 
APO or BPO tpHL CL=150pF 27 35 

tpLH 
CL=50pF 20 25 

Maximum Propagation CL=150pF 23 28 

Delay. API or BPI to CL=50pF 20 25 
APO or·BPO· tpHL 

~L=150pF 23 28 

CL=50pF 24 32 
Maximum Output Enable tPZH CL=150pF 27 35 
Time. G to A or B I--- RL=1kO 

CL=50pF 24 32 
tPZL CL=150pF 27 35 

Maximum Output Delay ~ RL=1kO 24 32 
Time. G to A or B CL=50pF tP'LZ 24 22 

tPZH 
CL=50pF 24 32 

Maximum Output Enable CL=150pF 27 35 
Time DIRtoA or B . I--- RL=1kO 

CL=50pF 24 32 
tPZH CL=150pF 27 35 

Maximum Output Disable tPHZ RL=1kO 20 32 
Time. DIR to A or B 

r--
CL=50pF tHLZ 24 32 

Maximum Input CapaCitance CIN 5 

Maximum. Output 
COUT Output Disabled 10 CapaCitance 

Power Dissipation 
Cpo Capacitance * 

* Cpo determines the no·load dynamic power dissipation: Po=Cpo VCC 2 fin. 

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

:8SAMSUNG· 
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30 39 
35 45 

30 38 
35 36 

40 48 
45 54 

40 48 
45 54 

30 39 
35 45 

30 39 
35 45 

40 48 
45 54 

40 48 
45 54 

40 48 

40 50 

40 48 
45 54 

40 48 
45 54 

40 48 

40 48 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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KS54HCTLS ~670. 
KS74KCTLS ';' 

FEATURES 
• Separate Read/Write 

Addressing Permits Simultaneous Reading and 
Writing 

• Expandable to 512 Words of N-bits 
• For use as: 

- Scratch pad memory 
- Buffer storage between processors 
- Bit storage in fast multiplication designs 

• Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

10l =8 mA @ VOL =O.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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

02 Vee 

03 01 

04 WA 

RB WB 

RA Gw 

04 GR 

03 01 

GNO 02 

FUNCTION TABLES 
I~/ 

WRITE MODE SELECT TABLE 

OPERATING INPUTS INTERNAL 
MODE Gw On LATCHES(a) 

Write Data 
L L L 
L H H 

Data 
H X no change 

Latched 

NOTE: 
a. The Write Address (WA and Ws) to the "Internal 

latches" must be stable while Gw is LOW for conven­
tionaloperation. 

:8SAMSUNG 
Electronics 

4-Sy-4 . Register Flies with 
with 3-State Output$·t 

DESCRIPTION 
The '670 is a 16-blt 3-State Register File organized as 4 
words of 4 bits each. Separate Read and Write Address 
and Enable Inputs are available, permitting simultaneous 
writing into one word location and reading from another 
location. The 4-bit word to be stored is presented to f04r 
Data inputs. The Write Address inputs (W A and WB) deter­
mine the location of the stored word. When the write 
enable ( Gw) input is LOW, the data is entered into the ad­
dressed location. The addressed location remains 
transparent to the data while the Gw is LOW. Data sup­
plied at the inputs will be read out in true (non-inverting) 
form from the 3-State outputs. Data and Write Address in­
puts are inhibited when Gw is HIGH. 

Direct acquisition of data stored in any of the four registers 
is made possible by individual Read Address inputs {FfA 
and RB). The addrssed word appears at the four outputs 
when the read enable (GA) is LOW. Data outputs are in 
the HIGH impedance "off" state when the read enable 
input is HIGH. This permits outputs to be tied together to 
increase the word capacity to very large numbers. 

Up to 128 devices can be stacked to increase the word 
size to 51 2 locations by tying the 3-State outputs together. 
Since the limiting factor for expansion is the output HIGH 
current, fu!1her stacking is possible by tying pull-up resistors 
to the outputs to increase the IOH current available. Design 
of the read enable signals for the stacked devices must 
ensure that there is no overlap in the LOW levels which 
would cause more than one output to be active at the same 
time. Parallel expansion to generate n-bit words is ac­
complished by driving the Enable and Address inputs of 
each device in parallel. 

These devices provide speeds and drive 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. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vce and 
ground. 

READ MODE SELECT TABLE 

INPUTS 
OPERATING -- OUTPUT 

MIODE GR INTERNAL Qn 
LATCHES(b) 

Read 
L L L 
L H H 

Disabled H H (Z) 

NOTE: 
b. The selection of the "internal latches" by Read Address 

(RA and Rs) are not constrained by Ow or GA 
operation. 
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KS54HCTLS 670 
KS74HCTLS 

LOGIC DIAGRAM 

DATA 
INPUT) 

WRITE INPUT 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI >Vcc +0.5V} ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V} ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V} ±70 mA 
Continuous Current Through 

Vcc or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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. 

c8SAMSUNG 
Electronics . 

4-8y-4 Regi$ter Files with 
with 3-State Outputs 

Rs GR RA 

--------' 
READ INPUT 

t . Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fa~1 Times, tr , tf Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vcc or GND) 
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KS54HCTLS ,6170 
KS74HCTLS ..... 

4 .. l3y-4 Register Files with 
with 3-State OutP:CJts. 

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 10% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Charact~ristic Symbol Test Conditions Ta = -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
, V,H· 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
V,L 0.8 0.8 0.8 V 

Input Voltage 

Minimum High-Level V'N=V'H or V,L 

Output Voltage VOH lo=- 2OIolA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
lo=-6mA 4.2 3.98 3.84 3.7 

V,N=V,H or V,L 
Maximum Low-Level 

VOL 
lo= 2OIolA 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

Maximum Input 
liN V'N=Vec or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum 3-State Output Enable 

Leakage Current loz =V,H ±0.5 ±5.0 ±10.0 lolA 
VouT=Vee or GND 

Maximum Quiescent 
Icc 

V'N=Vec or GND 8.0 80.0 160.0 lolA Supply Current louT=OIolA 
per input pin 

Additional Worst V,=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

IOUT=OIolA 

c8SAMSUNG 
Electronics' . 

748 



KS54HCTLS 670 
KS74HCTLS 

4-By-4 Register Files with 
with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf~6 ns), HCTLS670 

I KS74HCTLS KS54HCTLS 
T. = 25°C 

T.= -40°C to +85°C T.= -55°C to +125°C 
Characteristic Symbol Conditionst Vee=5.0V 

Vee= 5.0V ~ 10% Vee=5.0V~ 10% 

I Typ Guaranteed Limits 

! tpLH 
CL =50pF 20 32 

[Maximum Propagation Delay, ~=150pF 23 35 
f-----

IRA or Rs to Output 
tpHL 

CL =50pF 20 32 
I CL=150pF 23 35 

---~--.-- --

tpLH 
CL =50pF 27 36 
CL =150pF 30 39 Maximum Propagation Delay, 

Gw to Output CL=50pF 27 36 

IMa::~ pmpagati:De;a~ 
tpHL CL =150pF 30 39 

tpLH 
CL =50pF 27 38 
CL=150pF 30 39 

Data to Output 
tpHL 

CL =50pF 27 36 
CL =150pF 30 39 

tPZH 
CL =50pF 24 32 
CL =150pF 27 35 Maximum Output Enable Time ---RL=1 kO 

GR to Output 
tPZL 

CL =50pF 24 32 
CL =150pF 27 35 

}---- --------------

I,:,a"mum Output D,.able T,me tpHZ RL =1 kO 24 32 
-

GR to Output tpLZ CL=150pF 24 32 

,Set up ]_ Do to~",_ tsu 
9 12 

Time WA,WS to Gw 15 18 
- - - - ------- --

Hold On to Gw 
th 

0 0 
--- ----~ 

Time WA, Ws to Gw 0 0 
f - - - --------- --
Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output disabled 10 
f-------------

[Power Dissipation Capacitance * CPD 

* CPD determines the no-load dynamic power dissipation: PD=CPD VCC 2 fin 
• For AC switching test circuits and timing waveforms see section 2. 

c8SAMSUNG 
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40 48 
45 54 

40 48 
45 54 

45 59 
50 65 

45 59 
50 65 

45 59 
50 65 

45 54 
50 60 

40 48 
45 54 

40 48 
45 54 

40 48 

40 48 

15 18 

23 27 

0 0 

0 0 

Unit 

. 
ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 

pF 

pF 
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FEATURES 
• '679: 12-bit to 4-bil comparator with enable 
• '680: 12-bit to 4-bit comparator with latch 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High-Drive-Current outputs: 

(IOL = 24 rnA @ VOL = 0.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'679 

Al Vee 

A2 G 
A3 Y 

A4 P3 

A5 P2 

A6 Pl 

A7 PO 

AS A12 

A9 All 

GNO Al0 

c8SAMSUNG 
Electronics 

Al 

A2 

A3 

A4 

AS 

A6 

A7 

A8 

A9 

GNO 

DESCRIPTION 
The '679 and '680 address comparators simplify address­
ing of memory boards and/or other peripheral devices. The 
four P inputs are normally hard wired with a preprogramm­
ed address. An internal decoder determines what input in­
formation applied to the 1 2 A inputs must be low or high 
to cause a low state at the output (Y). For example, a 
positive-logic bit combination of 0111 (decimal 7) at the 
P input determines that inputs A 1 through A 7 must be low 
and that inputs A8 through A 1 2 must be high to cause the 
output to go low. Equality of the address applied at the A 
inputs to the pre programmed address is indicated by the 
output being low. 

The '679 features an enable input (<3). When G is low, the 
device is enabled. When G is high, the device is disabled 
and the output is high regardless of the A and P inputs. 
The '680 features a transparent latch and a latch enable 
input (C). When C is high, the device is in the transparent 
mode. When C is low, the previous logical state of Y is 
latched. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components .. 

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

'680 

Vee 

C 

Y 

P3 

P2 

Pl 

PO 

A12 

All 

Al0 
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KS54HCTLS 6791/680 
KS74HCTLS /1 

, 
12-8it Address Comparators 

LOGIC DIAGRAMS 

'679 '680 

Al 
(1) (1) 

Al 

,0.2 
(21 

,0.2 
(2) 

,0.3 
(31 (3) 

,0.3 

(41 (41 

AS 
(51 (51 

(61 
,0.6 

(61 

,0.7 
(7) (7) 

,0.8 
(81 

,0.8 
(81 

,0.9 
(91 

,0.9 
(9) I 

,0.10 
(111 

,0.10 
(11) 

All 
.(121 

All 
(12) 

,0.12 

PO PO 

PI 

P2 P2 

P3 P3 

G 

c8SAMSUNG 
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KS54HCTLS 6791/680 
KS74HCTLS' /1 12-BitAddrsss 'Comparators 

FUNCTION TABLE 

'679 '680 INPUTS COMMON TO '679 AND '680 OUTPUT 

~ C P3 P2 P1 PO A1 A2 A3 A4 AS A6 A7 A8 A9 A10 A11 A12 y 

L H L L 'L L H H H H H H H H H H H H L 
L H L L L H L H H H H H H H H H H H L 
L H L L H L L L H H H H H H H H H H L 
L H L L H H L L L H H H H H H H H H L 

L H L H L L L L L L H H H H H H H H L 
L H L H L H L L L L L H H H H H H H L 
L H L H H L L L L L L L H H H H H H L 
L H L H H H L L L L L L L H H H H H L 

L H H L L L L L L L L L L L H H H H L 
L H H L L H L L L L L L L L L H H H L 
L H H L H L L L L L L L L L L L H H L 
L H H L H H L L L L L L L L L L L H L 

L H H H L L L L L L L L L L H H H L L* 
L H H H L H L L L L L L L L L H H L L* 
L H H H H L L L L L L L L L L L H L L* 

L H H H H H L L L L L L L L L L L L L 

L H All other combinations H 

H '679: Any combination H 

L '680: Any combination Latched 

Note: These three rows of the function table show combinations that would normally not be used in address comparator ap­
plications. The logic symbols above are not valid for all combinations in which P= 12, 13 and 14. If symbols valid for 
all combinations are required, starting with the fourth Exclusive-OR from the bottom, change P~9 to P=9 ... 11/13 ... 

15, P~10 to P=10/11/14/15, and P~11 to P=11/15. 

Absolute Maximum Ratings* 
Supply Voltage Range Vee, -0.5V to +7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Cu"rrent Per Pin, 10 

(-O.5V < Vo < Vee +0.5V) . . ±70 mA 
Continuous Current Through 

Vcc or GND pins . . . . . . . . . . . ± 250 mA 
Storage Temperature Range, T 519 ... - 65 ° C to + 150 ° C 
Power Dissipation Per Package, Pdt 500 mW 

* Absolute Maximu.m 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. 

c8SAMSUNG 
Electronics 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, Vour .. OV to Vce 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf ..... . Max 500 ns 

Unused inputs must always be tied to an appropriate logic 
voltage level (either Vee or GND) 
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KS54HCTLS 67n/~80 
KS74HCTLS I "lUI 12-8it Address Comparators 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V± 1 0% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions T. =25°C 

T.=-40°Cto +85°C T.=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 

Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20uA Vcc Vcc -0.1 Vcc -0.1 Vcc -0.1 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 Current 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 
Supply Current lOUT = o,..A 

per input pin 

Additional Worst VI=2.4V 

Case Supply .t.lcc other Inputs: 2.7 2.9 3.0 
Current at Vcc or GND 

10UT=0,..A 

AC ELECTRICAL CHARACTERISTICS (Input tr , tf~6 ns), HCTLS679 

KS74HCTLS KS54HCTLS 
T. '=25°C 

T.= -40°C to +85°C T.= -55°C to +125°C 
Characteristic Symbol Conditions t Vcc=5.0V 

Vcc=5.0V:t10% Vcc=5.0V:t 10% 

Typ Guaranteed limits 

tpLH 
CL=50pF 24 32 

Maximum Propagation Delay, CL=150pF 27 35 
Any P to Y 

tpHL 
CL=50pF 27 32 
CL=150pF 30 35 

CL=50pF 21 28 
tpLH CL=150pF 24 31 Maximum Propagation Delay, 

Any A to Y 
tpHL 

CL=50pF 21 28 
CL =150pF 24 31 

tpLH 
CL=50pF 18 24 

Maximum Propagation Delay, CL=150pF 21 27 
G to Y CL=50pF 18 24 

tpHL CL =150pF 21 27 

Maximum Input Capacitance CIN ·5 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC2 fin, 

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

c8SAMSUNG 
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40 48 
45 54 

40 48 
45 54 

35 42 
40 48 

35 42 
40 48 

30 36 
35 42 

30 36 
35 42 

V 

V 

V 

V 

,..A 

,..A 

rnA 

Unit 

ns 

-

ns 

ns 

pF 

pF 
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:"\'~'~Bit Address 'Comp_rators 

AC ELECTRICAL CHARACTERISTICS (Input tr • tf~6 ns). HCTLS680 

KS74HCTLS KS54HCTLS 

! 

Ta=25°C 
T. = - 40°C to + 85°C Ta= -55°C to +125°C 

Characteristic Symbol Conditions t Vee=5.0V 
Vee = S.OV:t 10% Vee=5.0V:t 10% 

! 
Typ Guaranteed Limits 

I tpLH 
CL=50pF 27 36 

Maximum Propagation Delay. CL=150pF 30 39 

Any P to Y 
tpHL 

CL=50pF 27 32 
CL=150pF 30 35 

tpLH 
CL =50pF 24 32 
CL=150pF 27 35 Maximum Propagation Delay. 

Any A to Y 
tpHL 

CL=50pF 24 32 

I 
CL=150pF 27 35 

I CL=50pF 19 26 

I Maximum Propagation Delay. 
tpLH 

CL=150pF 22 29 

~c to Y 
CL=50pF 19 26 

tpHL CL=150pF 22 29 

Set up Time 
tsu 9 12 

,An before E 

I Hold Time 
th 0 0 An after E 

Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC2 fin, . 
t For AC switching test circuits and timing waveforms see section 2, 

c8SAMSUNG 
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45 54 
50 60 

40 48 
45 64 

40 48 
45 64 

40 48 
45 64 

32 38 
37 44 

32 38 
37 44 

15 18 

0 0 

Unit 

ns 

ns 

ns 

ns 

ns 

pF 

pF 
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FEATURES 
• Compares Two 8-Bit Words 
• '682 has 20kO pull· up Resistors on the Q Inputs 

Function, pin-out, speed and drive compatibility with 
54/74LS logic family 

• Low power consumption characteristic of CMOS 
• High drive current outputs: 

(lOL = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'682 and '684 

P>Q Vee 

PO p;Q 

ao 07 

P1 P7 

01 06 

P2 P6 

02 05 

P3 P5 

03 04 

GND P4 

'686 

p>o Vcc 

<31 G2 

PO p;;o 
ao 07 

P1 P7 

01 NC 

NC Q6 

P2 P6 

02 05 

P3 P5 

03 04 

GND P4 

NC-No internal connection 

c8SAMSUNG 
Electronics 

DESCRIPTION 

,8·Bit Magnitude 
Comparators 

These magnitude comparators perform comparisons of two 
eight·bit binary or BCD words. All types provide P=O and 
P>O outputs. The '682 features 20·kO pull·uptermination 
resistors on the 0 inputs for analog or switch data. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage (jue to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLE 

INPUTS 
OUTPUTS 

DATA ENABLES 

P,O <31 <32 p;;a P50 
P=O L X L· H 
P>O X L H L 
P<O X X H H 

P=Q H X H H 
P>9 X H H H 
X H H H H 

NOTES: 1. The last 3 lines of the function table apply only to the device 
having enable inputs. i.e., ·686. 

2. The P<CI function can be generated by applying the p;Q and 
PXi outputs to a 2·lnput NAND gate. 

755 

I 



KS54HCTL~~,6:' 821684 1686 KS74HCTLS Ij 11 

LOGIC DIAGRAMS 

'682 or '684 
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Comparators 
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. KS54HCTLS68216841686 KS74HCTLS 
LOGIC DIAGRAMS (continued) 
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~S54HCTLS',tQ8" 2"684' ',6'8' 6;~" ~,"~'i' KS74HCTLS,.~/l /1 'I\,'~~" 
8-Bit, M.lJQllitude 
Compfl.tlJfArs 

Absolute Maximum Ratings* 
Supply Voltage Range Vcc, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vce +0.5V) ......... ±35 mA 
Continuous Current Through 

Vcc or GND pins .............. " ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 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 Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vce 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf ......... Max 500 ns 

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

,'fI 1
1
,,1/'fli 

II 

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

r 

KS74AHCT 54AHCT 
Parameter Symbol Test Conditions 

TA=25°C 
TA= -40°C to +85°C TA = -55°C to +125°C Unit 

r---
Typ Guaranteed Limit 

------- ------- ------- -------1-----' 

. Minimum High-Level 
VIH 2.0 2.0 2.0 V 

Input Voltage 
I ---------~-------f---1-----

i Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

I Input Voltage 
I------~----f_ --

,Minimum High-Level VIN=VIH or VIL 
I Output Voltage VOH 10=-2O/AA Vee Vcc -0.1 Vee -0.1 Vee -0.1 V 
i (Totem-pole Outputs) lo=-6mA 4.2 3.93 3.84 3.7 

: Maximum Low-Level VIN=VIH or VIL 
: Output Voltage 

VOL 
10=20/AA 0 0.1 0.1 0.1 

V 
: (All Outputs) 10=12mA 0.26 0.33 0.4 

10=24mA 0.39 0.5 
.--------_.-

Maximum Input Vce=Max 
Current, VIN=2.7V -0.2 -0.2 -0.2 mA 

~82 a Inpuls) VIN=O.4V -0.4 -0.4 -0.4 
~-- - ------ -,--

Maximum Input 
Current liN VIN=VCC or GND ±0.1 ±1.0 ±1.0 IAA 
(All other Inp~) __ 

f.aximum 3-Slale 
Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 IAA 
VouT=Vce or GND 

For '682: 
VIN=GND (00-07) 3.5 3.5 3.5 mA 

Maximum VIN=Vee or GNP 
i Ouiescent Icc (all other inputs) 

I Supply Current For '684 and '688 
VIN=Vee or GND 8.0 80.0 160.0 IAA 

~----- 10uT=OlAA 

i 
per input pin 

I Additional Worst VI=2.4V 
I Case Supply ll.lec other Inputs: 2.7 2.9 3.0 mA 
, Current at Vce or GND 
I 10uT=OlAA 

c8SAMSUNG 
Electronics 
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~."t Magnitude 
Comparators 

AC ELECTRICAL CHARACTERISTICS (Input tr , t,~6 ns), HCTLS682, HCTLS684, HCTLS686 

T. =25°C 
KS74HCTLS KS54HCTLS 

T. = -40°C to +85°C T.=-55°Cto +125°C 
Characteristic Symbol Conditions t Vee = 5.0V 

Vee=5.0V±10% Vee=5.0V± 10% 

Typ Guaranteed Limits 

tpLH . CL=50pF 18 25 
CL=150pF 21 28 Maximum Propagation Delay, 

P or Q to P=Q CL=50pF 18 25 
tPHL CL=150pF 21 28 

tpLH 
CL=50pF 22 32 

Maximum ~agation Delay, CL=150pF 25 35 
PorQto> CL=50pF 22 30 

tPHL CL=150pF 25 33 

tPLH 
CL=50pF 15 20 
CL=150pF 18 23 Maximum Propagation Delay, 

G1 to P=Q ('686 Only) C,.=50pF 15 20 
tpHL CL =150pF 18 23 

tPLH 
C=50pF 18 25 
CL=150pF ~1 28 Maximum Propagation Delay, 

<32 to P«l ('686 Only) 
tpHL 

CL=50pF 18 25 
CL =150pF 21 28 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC1 fin. 
t For AC switching test circuits and timing waveforms see section 2. 

c8SAMSUNG 
Electronics 

31 38 
36 44 

31 38 
36 44 

38 45 
43 51 

38 45 
43 51 

25 30 
30 36 

25 30 
30 36 

31 38 
36 44 

31 38 
36 44 

Unit 

ns 

ns 

ns 

ns 

pF 

pF 
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KS54HCTLS 6.881689 
KS74HCTLS II 

FEATURES 
• Compares Two 8-Blt Words 
• Choice of Totem-pole ('688) and open-drain ('689) 

outputs ('688 is identical to '521) 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High drive current outputs: 

(Iol = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

G Vee 

PO p=o 

00 07 

P1 P7 

01 06 

P2 P6 

02 05 

P3 P5 

03 04 

GND P4 

FUNCTION TABLE 

INPUTS 
OUTPUT 

DATA ENABLE 
P=Q 

P.Q G 
P=Q L L 

P>Q L H 

P<Q L H 

X H H 

c8SAMSUNG 
Electronics 

8-Bit Identity Comparators 
• 

DESCRIPTION 
These identity comparators perform comparisons of two 
8-bit binary or BCD words. The output of '688 is totem­
pole while '689's are open-drain. 

These devices provide speeds and drive 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. 

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

LOGIC DIAGRAM (Positive Logic) 

07 

06 

P5 

05-----,,~~ 

P4 

04 

02 ---- .. - -......~-

01-- ...... ~ 

PO 
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KS54HCTLS 688/689' 
KS741:fCtLS 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, -0.5V to + 7V 
DC Irmute qiode Current, !IK, 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo <~Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
StorageTel']lperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per package, Pdt ' ...... 500 mW 

* Absolute Maximum R.atings 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. 

8-Bit Identity Comparators 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT OV to Vee 
Operating Temperature 

Range -KS74HCTLS: -40°C to +85°C 
KS54HCTLS: - 55 ° C to + 1 25 ° C 

Input Rise & Fall Times, tr , tf ......... Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input V.olt9ge 

Minimum High-Levell VIN=VIH or VIL 
Output Voltage VOH 10=-2OIolA Vee Vee -0.1 Vee -0.1 Vee -0.1 

V ('688 only) 10= -6mA 4.2 3.98 3.84 3.7 

VIN = VIH or VIL 
Maximum Low-Level 

VOL 
10= 2OIolA 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum 3-State 
VIN=VIH or VIL Leakage Current loz ±0.5 ±5.0 ±10.0 lolA 

('689 only) VouT=Vee 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 lolA Supply Current 10UT=01olA 
per input pin 

Additional Worst VI=2AV 
Case Supply .6. Icc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10UT=01olA 

=8SAMSUNG 
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KS54HCTLS 6,. 88/689 
KS74HCTLS. /1 ~~;:,8-Bit Identity Comp~(ators 

AC ELECTRICAL CHARACTERISTICS (Input tr• tf~6 ns). HCTLS688 

KS74HCTLS KS54HCTLS 
T. =25°C T.=-40°Cto +85°C T. - -55°C to +125°C 

Characteristic Symbol ('·.lndltlonst Vee = S.OV Vee = 5.0V % 10% Vee=S.OV% 10% 

Typ Guaranteed Limits 

tpLH 
CL=50pF 16 22 28 

Maximum Propagation Delay. CL=150pF 19 25 33 
P to P=Q CL=50pF 16 22 28 

tpHL CL=150pF 19 25 33 

tpLH 
CL=50pF 16 22 28 
CL=150pF 19 25 33 Maximum Propagation Delay. 

Q to P=Q CL=50pF 16 22 28 
tpHL CL=150pF 19 25 33 

tpLH 
CL=50pF 15 20 25 

Maximum Propagation Delay. CL=150pF 18 23 30 
G to P=Q CL=50pF 15 20 25 

tpHL CL=150pF 18 23 30 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC1 fin. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr • tf~6 ns). HCTLS689 

T. =25°C 
KS74HCTLS 

Characteristic Symbol Condltlonst Vee=5.0V 
T. = -40°C to +85°C 

Vee=5.0V:t10% 

33 
39 

33 
39 

,33 
39 

33 
39 

30 
36 

30 
36 

KS54HCTLS 
T. = -55°C to +125°C 

Vee=5.0V:t 10% 

Typ Guaranteed Limits 

tpLH 
CL=50pF 24 31 
CL=150pF 27 34 Maximum Propagation Delay. 

P to P=Q CL=50pF 19 26 
tPHL CL=150pF 22 29 

tpLH 
CL=50pF 24 31 
CL=150pF 27 34 Maximum Propagation Delay. 

o to P='O CL=50pF 19 26 
tpHL CL=150pF 22 29 

tpLH 
CL=50pF 23 29 
CL=150pF 27 32 Maximum Propagation Delay. 

G to P=Q CL=50pF 18 24 
tPHL CL=150pF 21 27 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance· Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo VCC1 fin. 
t For AC switching test circuits and timing waveforms see section 2. 

c8SAMSUNG 
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37 43 
42 49 

32 38 
37 44 

37 43 
42 49 

32 38 
37 44 

35 41 
40 47 

30 36 
35 42 

Unit 

ns 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

ns 

pF 

pF 
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KS54HCTLS 7931/794 
KS74HCt'i..S . /. 

FEATURES 
• 1/0 port configuration enables output data back onto 

input bus . 
• Latch ('793) and and Register (,794) options 
• Function, pin-out, speed and drive compatibility with 

54/74lS logic far:nily 
• low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(IOl = 24 mA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs interface directly with TIL, 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'793 

6C vee 

DO 00 

01 01 

02 02 

03 

04 

05 

06 

07 

E 

'794 

DC Vee 
DO 00 

01 Q1 

02 02 

03 03 

04 04 
05 05 

06 06 

07 07 

GNO ClK 

c8SAMSUNG 
Electronics 

8-Bit ',Latch/Register 
with Readback 

DESCRIPTION 
These are 8-bit latches/registers that allow temporary 
storage and retrieval of data on a bus. This operation is 
important in control algorithms which make decisions bas­
ed on the previous status of output controls. Rather than 
storing a redundant copy of the output data in memory, 
simply reading the register as an I/O port allows the data 
to be retrieved from where it has been stored in a '793 
or '794, for verification and/or updating. 

The data is loaded in the registers on the positive-edge 
of the clock (CLK) for the '794. The data is passed through 
the '793 when E is high, and it is latched when E goes low 
The output control (OC) is used to enable data on the DO-D7 
pins. when OC is low the output of the latches/registers 
is enabled on DO-D7, enabling D as an output bus so that 
the host can perform a read operation. When OC is high, 
DO-D7 are inputs to the latcheslregisters configuring D as 
an input bus. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet· maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS dev!ces 
without any external components, 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'793 

E OC Q 
: 

D 

L L Qo* * Output, Q 
L H Qo** Input 
Ht L D* Output, Q* 
H H D Input 

* In this case the output of the latch feeds the input, and a "race" 
condition results. 

* * Qo represents the previous "latched" state. 
t This transition is not a normal mode of operation and may pro­

duce hazards. 

'794 

ClK OC Q D 

LorHod L Qo Output, Q 
LorHod H Qo Input 

t L Qo Output, Q* 
t H D Input 

* In this case the output of the register is clocked to the inputs 
and the overall Q output is unchanged at Qo. 
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KS54HCTLS 79'3~ 1794 
KS74HCtL~'. I, 

LOGIC DIAGRAMS 

'793 

DO (2) 

01 (3). 

02 (4) 

03 (5) 

04 (6) 

05 (7) 

De (6) 

07 (9) 

(11) E 

c8SAMSUNG 
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DO (2) 

01 (3) 

02 (4) 

03 (5) 

D4 (6) 

05 (7) 

D6 (8) 

07 (9) 

8-Bit LatcfJ/~lfJgister 
with Rea:dback 

'794 

00 

(11) eLK 



KS54HCTLS 7931794 
KS74HCTLS 1 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ............... , ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 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. 

8-Bit Latch/Register 
with Readback 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oCfrom 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . . . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, Vour .. OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, fr, tf ......... Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTlS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20,..A Vee Vee -0.1 Vee -0.1 Vee -0.1 
V 10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20,..A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 ,..A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ,..A 
Vour=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ,..A 
Supply Current 10ur=OjAA 

per input pin 

Additional Worst VI=2.4V 
Case Supply Alec other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10ur=0,..A 

=8SAMSUNG 
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KS54HCTI.,$;<193 1794 
KS74HCTLS,' I. 

'8~8;t L~,fJ:trlJfegis'er 
with Re.sU.ck. 

- -4.,"" 

AC ELECTRICAL CHARACTERISTICS (Input tr, tt~6 ns), HCTlS793, 794 

KS74HCTLS KS54HCTLS 
T.=25°C 

T.= -40°C to +85°C T.=-55°Cto +12SoC 
Characteristic Symbol Condltlonst Vee = 5.0V Unit 

Typ 

Maximum Clock Frequency 
trilax CL=50pF 50 40 ('794 only) 

tplH 
Cl=50pF 14 18 

Maximum Propagation Delay, Cl=150pF 17 21 
D to Any a ('793 only) CL=50pF 14 18 

tpHl Cl=150pF 17 21 

tPLH 
CL=50pF 15 20 

Maximum Propagation Delay, Cl=150pF 18 23 
CLK/E to Any a 

tpHL 
Cl=50pF 15 20 
Cl=150pF 18 23 

Cl=50pF 15 20 
tPZH Cl=150pF 18 23 Maximum Enable Time, r-- Rl=1kO 

oc to D (C=low Cl=50pF 15 20 
tPZl for '793) CL=150pF 18 23 

Maximum Disable Time, , tPHZ Rl=1kO, CL=50pF 15 20 
1-

15 OC to D tpLZ (C=low for '793) 20 

Minimum Pulse Width, 
tw 10 15 ClK/ E High or low 

Minimum D before E~ ('793) 
tau 

8 10 
Setup Time D before 

ClKt(,794) 10 15 

Minimum D after. E~ ('793) 
th 

8 10 
Hold Time Dafter ClKt 

(,794) 0 0 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT 10 

Power Dissipation Capacitance * Cpo 

• CPD determines the no-load dynamic power dissipation: PD==CPD Vee' fin, 
t For AC switching test circuits and timing waveforms see section 2, 

c8SAMSUNG 
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Vcc=5.0V:10% Vcc ... 5.0V: 10% 

Guaranteed Limits 

35 30 ~ 

23 27 
28 33 ns 
23 27 
28 33 

25 30 
30 36 

ns 
25 30 
30 36 

25 30 
30 36 

ns 
25 30 
30 36 

25 30 
ns 

25 30 

18 20 ns 

13 15 
ns 

18 20 

13 15 
ns 

0 0 

pF 

pF 

ns 

766 



KS54HCT!.S 821' 1822 
KS7 4HCTLS I~ 
Preliminary Specifications 

FEATURES 
• Functionally Equivalent to AMO's Am29821 and 

Am29822 
• .Provides Extra Data Width Necessary for Wider Ad­

dress/Data Paths or Buses with Parity 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

54/74lS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive current 

(lOl =24 mA @ VOL =O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'821 

Oc Vee 
10 10 
20 20 
3D 30 
40 40 
50 50 
60 60 
7D 70 
80 80 
90 90 

1(\0 100 
3NO ClK 

'822 

DC Vee 

10 10 
20 20 
3D 30 
40 40 

50 
60 SO 
70 70 
80 80 
90 90 

100 100 
GNO ClK 

c8SAMSUNG 
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10-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
These 1 D.bit bus·interface flip·flops feature three-state out­
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im­
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers with parity, and working registers. 

All of the flip-flops are edge-triggered and Ootype. On the 
positive transition of the clock the a outputs on the '821 
will be true, and on the '822 will be complementary to the 
data input. 

A buffered output-control input can be used to place the 
ten outputs in either a normal logic state (high or low levels) 
or a high-impedance state. The high-impedance state and 
increased drive pr-ovide the capability to drive the bus lines 
in a bus-organized system without need for interface or 
pull-up components. The output control (OC) does not af­
fect the internal operation of the flip-flops. Old data can 
be retained or new data can be entered while the outputs 
are in the high-impedance state. 

These devices provide speeds and drive 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. 

All inputs and outputs are protected from damage due to 
static discharge by internai diode clamps to Vce and 
ground. 

FUNCTION TABLES 

1--. 

OC 

L 
L 
L 
L 
H 

I OC 

L 
L 
L 
L 
H 

1Each Flip-Flop) 

'821 
Inputs 

ClK 0 

t H 
t L 
L X 
H X 
X X 

'822 

Inputs 

ClK 0 

t H 
t L 
L X 
H X 
X X 

Output 
Q 

H 
L 

00 

00 
Z 

Output 
Q 

L 
H 

00 

00 

Z 
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LOGIC DIAGRAMS 

'821 

OC 
(1) 

eLK 

(23) 
10 

10 
(2) 

(22) 
20 (3) 

20 

(21) 
30 (4) 

3D 

(20) 
40 

40 
(5) 

(19) 
50 (6) 

50 

(18) 
60 (7) 

613 

(17) 
70 (8) 

70 

(16) 
80 (9) 

80 

(15) 
90 (10) 

90 

(14) 
100 

100 
(11) 

----
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1 O-Bit BuslnMr#st!eFlip~Flops 
with 3-State Outputs 

'822 

oc 
(1) 

ClK 

(23) 
10 

10 
(2) 

(22) 
20 (3) 

20 

(21) 
30 (4) 

3D 

(20) 
40 

40 
(5) 

50 
(6) 

(19) 
50 

(18) 
60 (7) 

60 

(17) 
70 

70 
(8) 

(16) 
80 (9) 

80 

90 
(10) 

(15) 
90 

(14) 
100 

100 (11) 
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Absolute Maximum Ratings* 
Supply Voltage Range Vcc, -0.5V to + 7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vcc +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vcc +0.5V) ±20 mA 
Continuous Output Cu'rrent Per Pin, 10 

(-0.5V < Vo < Vcc +0.5V) ±70 mA 
Continuous Current Through 

Vcc or GND pins ± 250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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. 

10-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85~C 

Recommended Operating Conditions 
Supply Voltage, Vcc 4.5V to 5.5V 
DC Input & Output Voltages·, VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range ·KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vcc=5V±10% Unless Otherwise Specified) 

Ta=2S0C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta = -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V 

Input Voltage 

MiniTum High-Level VIN=VIH or VIL 
VOH 10=-20!-,A Vee Vee -0.1 Vee -0.1 Vcc -0.1 Output Voltage 

10=-6mA 4.2 3.98 3.84 3.7 
V 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10 = 20!-,A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 !-,A Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 !-,A 
VOUT=VCC or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 !-,A 
Supply Current 10uT=0!-,A 

~dditional Worst 

per input pin 
VI=2.4V 

I~ase Supply b.lcc other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=0!-,A 

.=8SAMSUNG 
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1 q~'t Bus Interface. Flip .. FIOps 
w1fh~3-State Outputs ',1' ~.~ 

AC ELECTRICAL CHARACTERISTICS (Input tr, tf~6 ns). HCTlS821, HCTlS822 

KS74HellSel. KS54HelLS 

Characteristic Symbol Condltlonst 
T. =2!OC T.= -400C to +85°C T.= -55°C to +1250C 

Unit 
Vee= .OV Vec=5.0V±10% Vee=5.0V± 10% 

- . ~---~~------.-

Typ Guaranteed limits 

Maximum Operating Frequency fmax CL=50pF 40 35 30 25 MHz 

tpLH 
CL=50pF 15 20 25 30 
CL=150pF 18 23 30 36 Maximum Propagation Delay, -- ns 

ClK to any Q 
tpHL 

CL=50pF 15 20 25 30 
CL=150pF 18 23 30 36 

-- _._-" 

tPZL i-SOPF 18 24 30 36 
CL =150pF 21 27 35 42 Maximum Output Enable ,,--- RL = 1 kO ------~ ---

Time, OC to any Q 
tPZL 

CL=50pF 18 24 30 36 
CL=150pF 21 27 35 42 

-- ----f------ ---- ,,------- --
Maximum Output Disable tpHZ RL=1 kO 18 24 30 36 - ~ -- -- - --------

Time, OC to any Q tpLZ CL=50pF 18 24 30 36 
------------- -- -- ---

Minimum Pulse Width, 
tw 12 16 20 24 

ClK High or low 
----------=--------~-- ---->---------------- -,,--- -----r------- _.- - ---. 

Minimum Setup Time, 
tsu 12 16 20 24 Data before ClKt 

c----------- ----

Minimum Hold Time, 
th a a a 0 Data after ClKt 

----------_ ....•. _-- _ .. _-- --- -- ----------- ---

Maximum Input Capacitance CIN 5 -_._---_._---_._-_ ... 

OC=Vcc 10 Maximum Output Capacitance COUT 
1-- _ - --1---- ---1---------------------------- --- - -_ .. _._-
Power Dissipation 

Cpo OC=Vee 5 
'Capacitance· (per stage) OC=GND ~O 

* Cpo determines the .no-Ioad dynamic power dissipation: Po=Cpo Vee' fin. 
t For AC switching test circuits and timing waveforms see section 2. 

c8SAMSUNG 
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FEATURES 
• Functionally Equivalent to AMO's Am29823 and 

Am29824 
• Provides Extra Data Width Necessary for Wider Ad­

dress/Data Paths or Buses with Parity 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• low power consumption characteri!5tic of CMOS 
• 3·State outputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'823 

oc Vee 

10 10 
20 

3D 30 
40 

50 
60 
70 
80 

90 90 
Ci:R CLKEN 
GNo CLK 

'824 

DC Vee 

10 10 
20 20 
3D 4 30 

40 
50 
60 
70 
SO 
90 
a:KEN 
CLK 
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9-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

DESCRIPTION 
These 9-bit bus interface flip-flops feature three-state out­
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im­
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, parity bus interfacing and working registers. 

With the clock enable (CLKEN) low, the D-type edge­
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf­
fer, thus latching the outputs. The '823 has non inverting 
o inputs and the '824 has inverting 0 inputs. Taking the 
CLR input low causes the nine Q outputs to go low in-
dependently of the clock. ' 

A buffered output-control input (OC) can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-Up components. The output control does 
not affect the internal operation of the flip-flops. Old data 
can be retained or new data can be entered while the out­
puts are in the high-impedance state. 

These devices provide. speeds and drive capability I 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'823 

INPUT OUTPUT 

OC CLR CLKEN ClK 0 a 
L L X X X L 
L H L t H H 

I 

L H L t L L 
L H H X X 00 
H X X X X Z 

'824 

INPUTS OUTPUT 

OC ClR ClKEN ClK 0 a 
L L X X X L 
L H L t H L 
L H L t L H 
L H H X X 00 
H X X X X Z 
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LOGld DIAGRAMS 

'823 

(23) 
10 

(22) 
20 

(211 
3Q 

120) 
40 

(181 
50 

(UI) eo 

(17) 
70 

(US) eo 

(15) 
to 
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9-Bit Bus Interfa'ce Flip-Flops 
with 3-State Outputs 

'824 

(23) 
10 

(22) 
20 

(21) 
3Q 

1201 
40 

(19) 
50 

(18) eo 

(17) 
70 

(18) eo 

(15) 
to 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee, ., . . . . -0.5 to + 7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vee +0.5V) ±20 rnA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vec +0.5V) ±20 rnA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vcc +0.5) ±70 rnA 
Continuous Current Through 

Vcc or GND pins ±250 rnA 
Storage Temperature Range, TSIg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt . . 500 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. 

9-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N):, -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vce 4.5V to 5.5V 
DC Input & Output Voltages *, VIN, VOUT OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf ... Max 500 ns 

Unused inputs must always be tied to an appropriate logiC 
. voltage level (either Vee or GND) 

DC ELECTRICAL CHARACTERISTICS (Vce=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta= -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2'.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH lo=-20/AA Vee Vce-0. 1 Vee -0.1 Vee -0.1 
V 

10= -6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo= 2O/AA 0 0.1 0.1 0.1 

Output Voltage lo=12mA 0.26 0.33 0.4 V 
lo=24mA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 /AA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 /AA 
VouT=Vce or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 /AA Supply Current louT=O/AA 
per input pin 

Additional Worst VI=2.4V 
Case Supply b.lee other Inputs: 2.7 2.9 3.0 rnA 
Current at Vee or GND 

10uT=0/AA 
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9~/t Bu, Interface Flip-Flops 
with3-State Outputs'" H 

AC ELECTRICAL CHARACTERISTICS (Input tr. t,<6 ns). HCTlS823. HCTlS824 

T.-2S·C 
KS74HCTLS KSS4HCTLS 

TA- -40·C to +8S·C TA"" -sS·C to +12S·C 
CMr.cterlstlc Symbol Condltlons t Vcc-5.0V 

Vee-S.OV:t 10% Vec=S.OV:t 10% 
Unit 

Typ Gu.r.nteed Limits 

Maximum Operating Frequency fmax CL-50pF 40 35 30 25 MHz 

tpLH 
CL-50pF 15 20 25 30 

Maximum Propagation Delay. CL-150pF 18 23 30 36 ns 
ClK to any a 

tpHL 
CL=50pF 15 20 25 30 
CL'""150pF 18 23 30 36 

Maximum Propagation Delay. 
tpLH CL=50pF 17 22 28 34 

CLR to Any a CL-150pF 20 25 33 40 
ns 

tpZL 
CL-50pF 18 24 30 36 

Maximum Output Enable RL-1kO CL-150pF 21 27 35 42 - ns 
Time. ~ to any a 

tpZL 
CL-50pF 18 24 30 36 
CL-150pF 21 27 35 42 

Maximum Output Disable tpHZ RL=1kO 18 24 30 36 
Time. be to any a - ns 

tpLZ CL=50pF 18 24 30 36 

Minimum CLR low 
t. 

12 16 20 24 

ClK high or low 
ns 

Pulse Width 12 16 20 24 

ClR Inactive 12 16 20 24 I 
I Minimum 

Setup Time 6ata tau 12 16 20 24 ns I 
Before ClK ClKEN high 

or low 12 16 

Minimum Hold Time, 
It! 0 0 ClKEN or data after ClKt 

Maximum Input Capacitance CIN 5 

Maximum Output Capacitance COUT Output Disabled 10 

Power Dissipation 
Cpo OC-Vcc 5 

Capacitance* (per stage) OC=GND 30 

* CPD determines the no-load dynamic power dissipation: PD=CPD Vee' fin, 
t For AC switching test circuits and timing waveforms see section 2, 

c8SAMSUNG 
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FEATURES 
• Functionally Equivalent to AMD's Am29825 and 

Am29826 
• Improved IOH Specifications 
• Multiple Output Enables,Allow Multiuser'Control of 

the Interface 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

54174lS logic family 
• Low power consumption characteristic of CMOS 
• 3-State outputs with high drive currem . 

(IOL = 24 rnA @ VOL = O.5V) for direct bus interface 
• Inputs and outputs interface directly with TTL, NMOS 

and CMOS devices 
• Wide operating voltage range: 4.5V to 5.5V 
• Cl'laracterized for operation over industrial and 

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

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'825 

OCl Vee 

OC2 Oc3 
10 10 

20 20 
3D 30 

40 40 

50 50 

60 60 

70 70 

80 80 

Ci:Fi CLKEN 
GNO ClK 

'826 

OC1 Vee 

OC2 Oc3 
10 10 

20 20 
3D 30 

45 40 
50 50 
65 60 
70 70 
85 80 

CLR ClKEN 

GNO ClK 

c8SAMSUNG 
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8-Bit Bus Intef.~~ce Flip"!'Flops 
with 3-State (j-tJtputs 

DESCRIPTION 
These 8-bit bus interface flip-flops leature three-state out­
puts designed specifically for driving highly-capacitive or 
relatively low-impedance loads. They are suitable for im­
plementing multiuser buffer registers, 1/0 ports, bidirec­
tional bus drivers and working registers. 

With the clock enable (CLKEN) low, all D-type edge­
triggered flip-flops enter data on the low-to-high transitions 
of the clock. Taking CLKEN high will disable the clock buf­
fer, thus latching the outputs. The '825 has non-inverting 
D inputs and the '826 has inverting is inputs. Taking the 
CLR inputs low causes the eight Q outputs to go low in­
dependently of the clock. 

Multiuser buffered output-control inputs (OC1 , 0':2, and 
OC3) can be used to place the eight outputs in either a 
normal logic state (high or low level) or a high-impedance 
state. The high-impedance state and increased drive pro­
vide the capability to drive the bus lines in a bus-organized 
system without need for interface or pull-up components. 
The output controls do not affect the internal operation of 
the flip-flops. Old data can be retained or new data can 
be entered while the outputs are in the high-impedance 
state. 

These devices provide speeds and drive capability 
equivalent to their LSTIL 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. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 
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FUNCTION TABLES 

'825 

'nputs Output 

oc· ClR ClKEN ClK D Q 

L L X X X L 
L H L t H H 
L H L t L L 
L H H X X 00 
H X X X X Z 

* OC = H if any of OC1, OC2, or OC3 are high. 
OC = l of OC1, OC2, and OC3 are low. 

LOGIC DIAGRAMS 

'825 

(22) 10 

b--d">--4-..:.:(2;,...:1)_ 20 

(20) 30 

b--d:>--+-(_19_)_ 40 

b-~~+_(18_)_ 50 

(17) 60 

(16) 70 

(15) 80 

c8SAMSUNG 
Electronics 

8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

'826 

Inputs Output 

OC· ClR ClKEN ClK 0 Q 

L L X X X L 
L H t t H L 
L H L t L H 
L H H X X 00 
H X X X X Z 

* OC = H if any of OC1, OC2, or OC3 are high. 
OC = l of OC1, OC2, and OC3 are low. 

'826 

(22) 10 

(21) 20 

(~O) 
10--<1 ~>---t--- 30 

(19) 40 

~.~~----, __ (18_)_ 50 

(17) 60 

(16) 70 

(15) 
P--<t ~>----'--- 80 
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Absolute Maximum Ratings* 
Supply Voltage Range Vee, .. -0.5V to + 7V 
DC Input Diode Current, ilK 

(VI < "':'0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) . . ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... ~65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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. 

8-Bit Bus Interface Flip-Flops 
with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee . . 4.5V to 5.5V 
DC Input & Output Voltages", VIN, Your OV to Vee 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf . . . . . . .. Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C Ta=-55°Cto +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

fy1aximJjm Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN = VIH or VIL 

Output Voltage VOH 10=-20J.lA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=20",A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input-
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 J.lA Current 

Maximum 3-State Output Enable 

Leakage Current loz =VIH ±0.5 ±5.0 ±10.0 ",A 
Vour=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 J.lA Supply Current 10ur=0J.lA 
per input pin 

Additional worst VI=2.4V 

Case Supply ,t,.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10ur=0J.lA I 

=8SAMSUNG 
Electronics 

777 

I 



KS54HCTL~t'62 51826 
KS74HCTLS···· -

81Bit Bus.lnterface .. Flip-Flops 
wi,h 3-State Outputl ,j~-

. ,~ ...... i . 

AC ELECTRICAL CHARACTERISTICS (Input tr • tf~6 ns), HCTLS825. HCTLS826 

T =25°C 
KS74HCTlS KS54HCTlS 

Characteristic Symbol Conditions t V;c=5.0V T.= -40°C to +85°C T.= -55°C to +125°C Unit 
Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed limits 

Maximum Operating Frequency fmax Cl==50pF 40 35 30 25 MHz 

Cl==50pF 15 20 25 30 

Maximum Propagation Delay. 
tplH Cl=150pF 18 23 30 36 ns 

ClK to any Q 
tpHl 

Cl==50pF 15 20 25 30 
Cl ==150pF 18 23 30 36 

Maximum Propagation Delay. 
tplH 

Cl==50pF 17 22 28 34 
CLR to Any Q Cl ==150pF 20 25 33 40 

ns 

tPZl 
-Cl==50pF 18 24 30 36 

Maximum Output Enable Cl==150pF 21 27 35 42 
f---- RL==l kG ns 

Time. OC to any Q 
tPZl 

Cl=50pF 18 24 30 36 

I CL==150pF 21 27 35 42 

Maximum Output Disable tpHZ RL == 1 kG 18 24 30 36 I r--- ns 
Time. OC to any Q tpLZ CL==50pF 18 24 30 36 

Minimum. CLR low 
tw 

12 16 20 24 
ns 

Pulse Width ClK high or low 12 16 20 24 

Minimum CLR Inactive 12 16 20 24 

Setup Time Data tsu 12 16 20 24 ns 
Before ClKf CLKEN high 

I 

12 16 20 24 i 
or Low 

i 

Minimum Hold Time. ! 

CLKEN or data after ClKt th 0 0 0 0 i ns 

Maximum Input Capacitance CIN 5 pF 

Maximum Output Capacitance COUT 10 pF i 

Power Dissipation 
Cpo 5 ~ Capacitance" (per stage) 30 

• Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee' fin­
t For AC switching test circuits and timing waveforms see section 2. 
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KS74HCTLS' . 10 ,.' 

. z "_. 

FEATURES 
• Bus-Structured Pinout 
• Provides Extra Bus D!'i'!!r!~ !.atche!.i 
• Necessary for Wider Address/Data Paths or Busr,s 

with Parity 
• Power-Up High-Impedance State 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption ,characteristic of CMOS 
• 3-State outputs with high drive current 

(IOl = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 tq + 85°C 
KS54HCTLS: - 55°C to + 125°C 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

oc 
10 

20 
3D 

40 

50 
60 
7D 
80 
90 

100 

GNO 

oc 
10 
25 
3D 

40 

55 

60 
70 
80 
90 

105 
GNO 

'841 

-----
'842 

Vee 

10 
20 

30 

40 
50 

60 
70 

80 
90 
100 
E 

10 
20 
30 

40 

50 
60 
70 

80 

90 
100 
E 
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10-Bit Bus Interface D-Type 
Latche.s with 3-~tate Outputs 

DESCRIPTION 
These 1 O-bit bus interface latches feature three state out­
puts designed specifically for driving highly capacitive or 
relatively low-impedance loads, They are suitable for im­
plementing wider buffer registers. I/O ports, bidirectional 
nus drivers, and working registers. 

The ten latches are transparent Ootype. The '841 has 
noninverting data (0) inputs and the '842 has inverting (0) 
inputs. 

A buffered output control (OC) input can be used to place 
the ten outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control does not affect the internal operation 
of the latches. Old data can be retained or new data can 
be entered while the outputs are off. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vcc and 
ground. 

FUNCTION TABLES 

'841 

INPUTS OUTPUT. 

OC E 0 Q 

L H H H 
L H L L 
L L X 00 
H X X Z 

'842 

INPUTS OUTPUT 

OC E 0 Q 

L H H L 
L H L H 
L L X 00 
H X X Z 
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K~74HCTLS···· .. 

10-Slt Bus. Interface D-Type 
Latches with 3~State Outputs 

LOGIC DIAGRAMS 

'a41 '842 

oc (1) oc (1) 

(23/ 
10 

(23) 
10 (2) (2) 

10 10 

(22) 
20 

(22) 
20 (3) 

20 
(3) 

20 

(4) 
(21/ 30 (4) 

(21/ 30 
3D 3D 

(5) 
(20) 

40 (5) 
(20) 

40 
40 40 

(19) 
50 

(19) 
50 (6) 

50 
(6) 

50 

(18) 
60 

(18) 
60 (T) (T) 

60 60 

(8/ 
(17) 

TO (8/ 
(17) 

TO 
TO TO 

(9) 
(16) 

80 (9) 
(16) 

80 
80 eo 

(15) 
90 (15) 

90 (10) (10) 
90 90 

(14/ 100 (14) 
100 

100 
(11) 

100 
(11) 
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KS54HCTLS 841' '842 
KS74HCTLS ,~ 

Absolute Maximum Ratings* 
- Supply Voltage Range Vee, .... -O.5V to + 7V 

DC Input Diode Current, 11K 
(VI < -0.5V or VI > Vee +0.5V) ±20 mA 

DC Output Diode Current, 10K 
(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 

Continuous Output CU'r,ent Per Pin, 10 
(-0.5V < Vo < Vee +0.5V) ±70 mA 

Continuous Curr~nt Through 
Vee or GND pins . . . . . . . . ±250 mA 

Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 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. 

10-Bit Bus Interface D-type 
Latches with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vcc . . . . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, VOUT .. OV to Vcc 
Operating Temperature 

Range -KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times, tr, tf ......... Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V±10% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions Ta =25°C Ta=-40°Cto +85°C Ta=-55°C to +125°C Unit 

Typ Guaranteed Limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-2OIAA Vee Vee -0.1 Vce -0.1 Vee -0.1 
V 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 10=2OIAA 0 0.1 0.1 0.1 
Output Voltage VOL 10=12mA 0,26 0.33 0.4 V 

10=24mA 0.39 0.5 

Maximum Input 
liN VIN=Vee or GND ±0.1 ±1.0 ±1.0 IAA Current 

Maximum 3-State Output Enable 
loz =VIH ±0.5 ±5.0 ±10.0 ",.A Leakage Current 

VouT=Vee or GND 

Maximum Quiescent 
Icc 

VIN=Vee or GND 8.0 80.0 160.0 ",.A Supply Current 10uT=0",.A 
per input pin 

Additional Worst VI=2.4V 
Case Supply .6.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=01AA 
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KS54HCTLS~:~841 /842 
KS74HCTLS, 

J 0-8it 8us' Interf4c.~,tJ· Type 
£afcIJeswith3-Stare:,''(}utputs 

AC ELECTRICAL CHARACTERISTICS ,(Input tr , tf~6 ns), HCTLS841, HCTLS842 

KS74HCTLS KS54HCTLS 

Characteristic Symbol Condltionst 
T.=25°C T.= -40°C to +85°C T.= -55°C to +125°C 
V.cc=5.0V Vcc =5.0V:t:10% Vcc =5.0V:t: 10"10 Unit 

Typ Guaranteed Limits 

tPLH CL = 50pF 1 5 20 25 30 
Maximum Propagation Delay, ~_---J...::C~L,--=--.:1:...:::5:...:0:..!:p.:.-.F ___ _+_1.:.-.8=+2=-3=--+------.:3::..:0=------,--+-~-----=3~6-----1 OS 

Data to Q CL =50pF 15 20 25 30 
tpHL CL = 1 50pF~ 18 23 30 36 

tPLH CL =50pF 21 28 35 42 
Maximum Propagation Delay. 1--_.......j..::C~L'--=--.:1:...:::5:..::0..':.P.:....F ___ +2=-4+3::..:1~ ____ 4.:....:0=---__ -+-___ 4_8 ___ --l ns 
E to any a tpHL CL=50pF 21 28 35 42 

CL =150pF 24 31 40 48 

30 36 
35 42 

ns 
CL =50pF 18 24 30 36 

~ _________ +-t_PZ_L-+ __ ~_C~L_=_1_5_0~P_F~2_1+=2_7~ ___ 3_5 _____ r-____ 4_2 ______ ~-

Maximum Output Enable 
Time, OC to any a 

Maximum Output Disable 
Time, OC to any a 

~1=8+=2~4_+_---=3=0---~---3=-6=----~ ns 

Minimum Pulse Width, 
I--E High, 

Minimum Setup Time, 
Data before E.l 

Minimum Hold Time, 
Data after E~ 

Maximum Input Capacitance 

tsu 

Maximum Output Capacitance COUT . 

Power Dissipation 
Capacitance* (per stage) 

OC=Vcc 
Cpo OC=GND 

18 24 30 36 

15 20 25 30 

12 16 

6 8 

5 

10 

5 
30 

20 24 

10 12 

* Cpo determines the no-load dynamic power dissipation: PD=CPD Vee' fin. 

t For AC switching test circuits and timing waveforms see section 2. 
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FEATURES 
• Bus-Structured Pinout 
• Provide Extra Bus Driving Latches 

Necessary for Wider Address/Data Paths or Buses 
with Parity 

• Power-Up High Impedance 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption chai1lcteristic of CMOS 
• 3-State outputs with high drive current 

(IOL = 24 mA @ VOL = O.5V) for direct bus interface 
• 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'843 

oe vee 

10 10 
20 20 
3D 30 
40 40 
50 50 
60 60 
7D 70 
80 80 
90 90 .. 

eLR PRE 
GNO E 

'844 

oe Vee 

1'0 10 
215 20 
3D 30 
4D 40 

5D 50 
60 60 
70 70 
8D 80 
915 90 

ClR PRE 
GNO E 

c8SAMSUNG 
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9-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

DESCRIPTION 
These 9-bit bus interface latches feature three-state out­
puts'designed specifically for driving highly capacitive or 
relatively low-impedance loads. They are suitable for im­
plementing wider buffer registers, I/O ports, bidirectional 
bus drivers, parity bus interfacing and working registers. 

The nine latches are transparent D-type. The '843 has 
non inverting data (D) inputs and the '844 has inverting i5 
inputs. 

A buffered output control (OC) input can be used to place 
the nine outputs in either a normal logic state (high or low 
levels) or a high-impedance state. The high-impedance 
state and increased drive provide the capability to drive 
the bus lines in a bus-organized system without need for 
interface or pull-up components. 

The output control (OC) does not affect the internal opera­
tion of the flip-flops. Old data can be retained or new data 
can be entered while the outputs are off. 

These devices provide speeds and drive 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. 

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

FUNCTION TABLES 

'843 

INPUTS OUTPUT 

PRE CLR OC E D Q 

L X L X X H 
H L L X X L 
H H L H L L 
H H L H H H 
H H L L X 00 
X X H X X Z 

'844 

INPUTS OUTPUT 

PRE CLR OC E D Q 

L X L X X H 
H L L X X L 
H H L H L H 
H H L H H L 
H H L L X 00 
X X H X X Z 
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LOGIC DIAGRAMS 

oc (11 

PRE' :...1..;;.41_~~_ 

CLR :.:.'1..;;.11---c~>, 

10 
(21 

20 
(3) 

3D 
(4) 

40 
(5) 

50 
(6) 

60 
(7) 

70 
(81 

80 
(9) 

90 (10) 

'843 
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(19)50 

(181
60 

(17) 70 

(16) 80 

(15) 90 

9-Bit Bus,·In'ertsJce D .. .Type 
Latches with 3-State Outputs 

'844 

OC ~(...:.11 ___ q~ ________ --, 

PRE (:....14.:.:.)_~~)-, 

10 
(2) (23)10 

20 
(3) 

(22)20 

30 
(4) 

:21)30 

40 
(5) 

(20)40 

50 
(6) 

(19)50 

60 
m (18) 60 

70 
(8) 

(17) 70 

80 
(9) 

(16) 80 

90 (10) (15) 90 
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Absolute Maximum Ratings * 
Supply Voltage Range Vee. -0.5V to + 7V 
DC Input Diode Current, 11K 

(VI < -0.5V or VI > Vee +0.5V) ±20 mA 
DC Output Diode Current, 10K 

(Vo < -0.5V or Vo > Vee +0.5V) ±20 mA 
Continuous, Output Clirrent Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ±70 mA 
Continuous Current Through 

Vee or GND pins ±250 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt 500 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. 

9-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vee .. ' 4.5V to 5.5V 
DC Input & Output Voltages *, VIN, VOUT . . OV to Vee 
Operating Temperature 

Range -KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr , tf Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vec=5V± 1 0% Unless Otherwise Specified) 

Ta =25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta =-40°Cto +85°C Ta =-55°Cto +125°C Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 V Input Voltage 

Minimum High-Level VIN=VIH or VIL 

Output Voltage VOH 10=-20",A Vee Vce -0.1 Vec -0.1 Vcc -0.1 
V 

10=-6mA 4.2 3.98 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
lo=20",A 0 0.1 0.1 0.1 

Output Voltage 10=12mA 0.26 0.33 0.4 V 
10=24mA 0.39 0.5 

Maximum Input 
hN VIN=VCC or GND ±0.1 ±1.0 ±1.0 ",A Current 

Maximum 3-State Output Enable 

Leakage CurIent loz =VIH ±0.5 ±5.0 ±10.0 ",A 
Vour=Vec or GND 

Maximum Quiescent 
Icc 

VIN=VCC or GND 8.0 80.0 160.0 ",A 
Supply Current 10UT=01-'A 

per input pin 

Additional Worst VI=2.4V 

Case Supply ~Ice other Inputs: 
I 

2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=0",A 
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9-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr , tf~6ns), HCTLS843, HCTLS844 

KS74HCTLS KSS4HCTLS 
T. =25°C T.= -40°C to +8So C T.= -55°C to +12SoC 

Characteristic Symbol Condltlonst Vcc=S.OV Vcc=S.OV±10% Vcc=S.OV:!: 10% 

Typ Guaranteed Limits 

tpLH CL= 50pF 18 24 30 36 

. Maximum Propagation Delay, CL=150pF 21 27 35 42 

to 
tPHL 

c'L =50pF 18 24 30 36 
CL=150pF 21 27 35 42 

tPLH 
CL=50pF 2.1 28 35 42 

Maximum Propagation Delay, CL=150pF 24 31 40 48 

E to any a 
tPHL 

CL=50pF 21 28 35 42 
CL=150pF 24 31 40 48 

~imum Propagation Delay, 
tpLH 

CL=50pF 23 30 38 46 
PRE to Q CL =150pF 26 33 43 52 

Maximum Propagation Delay, 
tPHL 

CL=50pF 23 30 38 46 
CLR to Q CL=150pF 26 33 43 52 

tpZH 
CL=50pF 18 24 30 36 . 

Maximum Output Enable RL=1kO CL=150pF 21 27 35 42 
I--

Time, i5C to any a 
tPZL 

CL=50pF 18 24 30 36 
CL=150pF 21 27 35 42 

Maximum Output Disable tPHz RL=lkO 18 24 30 36 
Time, 6C to any a t----

tpLZ CL=50pF 18 24 30 36 

Minimum Pulse Width, 
tw 15 20 25 30 

E High 

Minimum Setup Time, 
tsu 12 16 20 24 Data after E ~ 

Minimum Hold Time, 
th 6 8 10 12 

Data before E ~ 

Maximum Input Capacitance C,N 5 

Maximum Output Capacitance COUT 10 

Power Dissipation 
Cpo OC=Vcc 5 

Capacitance (per stage) OC=GND 30 

* Cpo determines the no-load dynamic power dissipation: PD=CPD Vee' fin. 
t For AC switching test circuits and timing waveforms see section 2. 
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FEATURE 
• 3-state buffer-type outputs drive bus-lines directly 
• Bus-structured pinout 
• Provides extra bus driving latches necessary for 

wider address/data paths or buses with parity 
• Low power consumption characteristic of CMOS 

devices 
• 3-state outputs with high drive current (IOl = 24mA 

@ VOL = O.5V) for direct bus interface 
• Direct interface capability with TTL, NMOS and 

CMOS devices 
• Wide operating volage 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATIONS 

'845 

OC1 Vrx 
OC2 OC3 

10 10 
20 20 
3D 30 
40 40 
50 50 
60 60 
7D 70 
8D 80 

ClR PRE 
GND E 

'846 

OC1 Vrx 

&:2 QC3 
10 10 
20 20 
30 30 
40 40 
50 50 
e~ eo 
to 70 
8~ 80 

ern PRE 
GNO E 

:8SAMSUNG 
Electronics 

8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

DESCRIPTION 
These 8-bit latches feature three-state outputs designed 
specifically for driving highly capacitive or relatively low im­
pedance loads. They are particularly suitable for implemen­
ting buffer registers, 1/0 ports, bidirectional bus drivers, 
and working registers. 

The eight latches are transparent D-type. The '845.has 
noninverting data(D) inputs. The '846 has inverting D in­
puts. Since CLR and PRE are independent of the clock, 
taking the CLR input low will cause the eight Q outputs to 
go low. Taking the PRE input low will cause the eight Q 

outputs to go high. When both PRE and CLR are taken low, 
the outputs will follow the preset condition. 

The buffered output control inputs (OC1, OC2, and OC3) 
ean be used to place the eight outputs in either a normal 
logic state (high or low levels) or a high-impedance state. 
In the high-impedance state, the outputs neither load nor 
drive the bus lines significantly. The high-impendance state 
and increased .drive provide the capability to drive the bus 
lines in a bus-organized system without need for interface 
or pull-up components. The output controls do not affect 
the internal operation of the latches. Old data can be re­
tained or new data can be entered while the outputs are 
in the high-impedance state. 

These devices provide speeds and drive capability 
equivalent to their LSTIL counterparts and yet maintain 
CMOS power levels. The input and output voltage levels 
allow direct interface with TIL, NMOS and CMOS devices 
without any external components. 

All inputs and outputs are protected from damage due to 
static discharge by internal diode clamps to Vee and 
ground. 
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FUNCTION TABLE 
'845 

INPUTS OUTPUT 

PRE CLR OC1 OC2 OC3 E D Q 

L H L L L X X H 
H L L L L X X L 
L L L L L X X H 
H H L L L H L L 
H H L L L H H H 
H H L L L L X 00 
X X X X H X X Z 
x x X H X X X Z 
x X H X X X X Z 

LOGIC DIAGRAMS 
'845 

0C1 
(1) 

0C2 
(2) 

(23) 
0C3 

10 
(3) 1221 10 

2'() 
(41 /21 1

20 

3D 
(51 (201

30 

40 
(61 (19) 40 

50 
(71 (18) 

50 

60 
(8) (17) 60 

70 
(9) (16) 70 

(15) 80 

c8SAMSUNG 
Electronics 

8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

'848 

INPUTS OUTPUT 
-~ 

PRE CLR OC1 OC2 OC3 E D Q 

L H L L L X X H 
H L L L L X X L 
L L L L L X X H 
H H L L L H L H 
H H L L L H H L 
H H L L L L X 00 
X X X X H X X Z 
x x X H X X X Z 
x X H X X X X Z 

(1) 
'846 

OC1 

0C2 
(2) 

(23) 
5C3 

PRE (14) 

L (13) 

(22) 10 

20 (21) 20 

30 (20) 30 

40' (191
40 

50' (181
50 

(H) 60 

70' (16) 70 

(15) 80 
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Absolute Maximum Ratings· 
Supply Voltage Range Vee, . . . . . . . -0.5V to + 7V 
DC Input Diode Current, hK 

(VI < -0.5V or VI > Vee +0.5V) ..... ±20 mA 
DC Output Diode Current, 101< 

(Vo < -0.5V or Vo > Vee +0.5V) ... , ±20 mA 
Continuous Output Current Per Pin, 10 

(-0.5V < Vo < Vee +0.5V) ......... ±35 mA 
Continuous Current Through 

Vee or GND pins .............. " ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 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. 

8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage, Vce .............. 4.5V to 5.5V 
DC Input & Output Voltages * , VIN, VOUT .. ' OV to Vee 
Operating Temperature 

Range KS74HCLTS: -40°C to +B5°C 
KS54HCLTS: -55°C to +125°C 

Input Rise & Fall Times, tr , tf ......... Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vee=5V± 1 0% Unless Otherwise Specified) 

Ta=25°C 
KS74HCTLS KS54HCTLS 

Characteristic Symbol Test Conditions Ta = -40°C to +85°C Ta= -55°C to +125°C Unit 

Typ Guaranteed limits 

Minimum High-Level 
VIH 2.0 2.0 2.0 V Input Voltage 

Maximum Low-Level 
VIL O.B O.B O.B V Input Voltage 

Minimum High-Level VIN = VIH or VIL 

Output Voltage VOH 10=-2OIolA Vee Vee -0.1 Vee -0.1 Vee -0.1 V 
10=-4mA 4.2 3.98 3.B4 3.7 

VIN=VIH or VIL 
Maximum Low-Level 

VOL 
10=201olA 0 0.1 0.1 0.1 

Output Voltage 10=4mA 0.26 0.33 0.4 V 
10=BmA 0.39 0.5 

Maximum Input 
hN VIN=Vee or GND ±0.1 ±1.0 ±1.0 lolA Current 

Maximum Quiescent 
Icc 

VIN=Vce or GND 
B.O BO.O 160.0 lolA Supply Current 10uT=01olA 

per input pin 

Additional Worst VI=2.4V 
Case Supply .6.lee other Inputs: 2.7 2.9 3.0 mA 
Current at Vee or GND 

10uT=01olA 

c8SAMSUNG 
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KS54HCTLS 841:1°46 
KS74HCTLS· ~/a 

8-Bit Bus Interface D-Type 
Latches with 3-State Outputs 

AC ELECTRICAL CHARACTERISTICS (Input tr • tj"';6 ns). HCTLS845 

I Ta=25°C 
KS74HCTlS KS54HCTLS 

Characteristic Symbol Conditions! Vcc=5.0V 
Ta= -40°C to +85°C Ta= -55°C to +125°C 

Vcc=5.0V±10% Vcc=5.0V± 10% 

Typ Guaranteed Limits 

I 

Propagation D!3lay ~ 23 30 38 

I E to Q tpHL 23 30 38 

~pa~ation Delay ~ 18 24 30 
o to Q tPHL 18 24 30 

Propagation Delay ~ 27 36 45 
CLR to Q tpHL 27 36 45 

Propagation Delay ~ 27 36 45 
l PRE to Q tpHL 27 36 45 

Output Enable Time ~ 23 30 38 
OC to Q tPZL 23 30 38 ... ----~---
Output Disable Time ~ 16 21 26 

I OC to Q tpLZ 16 21 26 [-----------_. 

I Set up Time 
On before E tsu 12 16 20 

Hold Time 
On after E th 0 0 0 

Input Capacitance CIN 5 

Power Dissipation Capacitance * Gpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vce' fin. 
t For AC switching test circuits and timing waveforms see section 2. 

AC ELECTRICAL CHARACTERISTICS (Input tr • tl.,,;6 ns). HCTLS846 

KS74HCTLS 
Ta=25°C 

Ta= -40°C to +85°C 
Characteristic Symbol Conditionst Vcc=5.0V 

Vcc=5.0V±10% 

46 

46 

36 

36 

54 

54 

54 

54 

46 

46 

31 

31 

24 

0 

KS54HCTLS 

Ta= -55°C to +12SoC 

Vcc=5.0V± 10% 

Typ Guaranteed Limits 

Propagation Delay ~ 25 34 
E to Q tpHL 25 34 

Propagation Delay ~ 20 27 
i5 to Q tPHL 20 27 

Propagation Delay ~ 26 35 
CLR to Q tpHL 26 35 

Propagation Delay ~ 26 35 

~RE to 0 tpHL 26 35 

~ 19 26 Output Enable Time 
I OC toO tPZL 19 26 

Output Disable Time ~ 14 19 

OC to 0 tpLZ 14 19 
r 
. Set up Time 

tsu 12 16 
On before E 

Hold Time 
th 0 0 

On after E 

Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vce' fin. 
t For AC switching test circuits and timing waveforms see section 2. 

=8SAMSUNG 
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42 65 

42 65 

34 40 

34 40 

44 53 

44 53 

44 52 

44 52 

32 38 
.t-. 

32 38 

24 30 

24 30 

20 24 

0 0 

Unit 

ns 

ns 

ns 

ns 

ns 

- .,----

ns 

ns 

ns 

pF 

pF 

Unit 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

ns 

pF 
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KS54HCTLS 404914050 
KS74HCTLS Ii 

FEATURES 
• Modified input structure allows voltages up to 15V 
• Function, pin-out, speed and drive compatibility with 

54/74LS logic family 
• Low power consumption characteristic of CMOS 
• High drive current outputs: 

IOL=8mA @ VOL=0.5V 
• Inputs aod 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 

• Package options include "small outline" packages 
(Available Tape & Reel), standard DIPs. 

PIN CONFIGURATION 

Vee NC 

1Y 6Y 

1,A 6A 

2Y NC 

2A 5Y 

3Y 5A 

3A 4Y 

4.A 

FUNCTION TABLE 

.INPUT OUTPUT Y 

A '4049 '4050 

H L H 
L H L 

c8SAMSUNG 
Electronics 

Hex Logic Level 
Down Converters 

DESCRIPTION 
The '4049 and '4050 have a modified input protection 
structure that enable them to be used as logic level 
translators which will convert high level logic to a low level 
logiC while operating from the low logic supply. For exam­
ple, 0-15V logic can be corverted to 0-5V logiC when us­
ing a 5V Sllpply. The modified input protection has no diode 
connected to Vee, thus allowing the input voltage to ex­
ceed the supply. The lower zener diode protects the in­
put from both positive and negative static voltages. In 
addition the '4049 and '4050 can be used as simple buf­
fers or inverters without level translation. 

LOGIC DIAGRAMS 

'4049 

~ 1A~ 1Y 

~ 2A . - ~ 2Y 

(7)~_ 
3A-yv--3Y 

~~ 
4A-yv--4Y 

(1D~_ 
5A-~5Y 

.. (1~ 
6A-yv--6Y 

'4050 

1A~1Y 
2A~2Y 
3A~3Y 

4A~4Y 
-.i!2L~(13l 

5A--v-5Y 

6A~6Y 
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KS54HCTLS 404914050 
KS74HCTLS I j 

Absolute Maximum Ratings· 
Supply Voltage Range Vee, ....... -0.5V to +7V 
DC Input Diode Current, . ilK . 

(VI < -005V or VI >, +1505V) ..... ±20 mA 
DC Output Diode Current, lo~-' ~ 

(Vo < -005V or Vo > Vee +005V) ±20 mA 
Continuous Output Current Per Pin, 10 

(-005V < Vo < Vee +005V) .. 0 ...... ±35 mA 
o Continuous Current Through .. 

." Vee or GND pins . . . . . . . . . . . . . . .. ± 125 mA 
Storage Temperature Range, Tstg ... -65°C to +150°C 
Power Dissipation Per Package, Pdt ...... 500 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. 

Hex Logic Level 
Down Converters 

t Power Dissipation temperature derating: 
Plastic Package (N): -12mW/oC from 65°C to 85°C 

Recommended Operating Conditions 
Supply Voltage. Vcc . . . . . . . . 4.5V to 5.5V 
DC Input & Output Voltages * • VIN, Vour .. OV to Vcc 
Operating Temperature 

Range KS74HCTLS: -40°C to +85°C 
KS54HCTLS: -55°C to +125°C 

Input Rise & Fall Times. tr • tf ........ Max 500 ns 

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

DC ELECTRICAL CHARACTERISTICS (Vec=5V± 1 0% Unless Otherwise Specified) 

KS74HCTLS KS54HCTLS 
Characteristic Symbol Test Conditions Ta =.25°C Ta= -40°C'to +85°C Ta= -55°C to +125°C 

Typ Guaranteed Limits 

MinifTIum High-Level 
VIH 2.0 2.0 2.0 Input Voltage 

Maximum Low-Level 
VIL 0.8 0.8 0.8 Input Voltage 

Minimum High-Level VIN=VIH or VIL 
VOH lo=-20",A Vce Vce -0.1 Vee -0.1 Vce -0.1 Output Voltage 

10= -4mA 402 3098 3.84 3.7 

VIN=VIH or VIL 
Maximum Low-Level lo=20J.lA 0 0.1 0.1 0.1 
Output Voltage VOL 10=4mA 0.26 0.33 0.4 

lo=8mA 0.39 0.5 

Maximum Input VIN=Vee or GND ±0.1 ±1.0 ±1.0 
Current liN VIN=15V ±10.0 ±10.0 

Maximum Quiescent 
Icc 

VIN=Vec or GND 2.0 20.0 40.0 
Supply Current louT=O",A 

per input pin 

I 

Additional Worst VI=2.4V 
Case Supply t.lce other Inputs: 2.7 2.9 3.0 
Current at Vee or GND 

lour=OJ.lA I 
AC ELECTRICAL CHARACTERISTICS (Input tr , tf~6 ns). HCTLS4049. HCTLS4050 

KS74AHCTLS KS54HCTLS 
Ta=25°C 

Ta=-40°Cto +85°C Ta= -55°<6 to +125°C 
Symbol Conditionst Vcc=5.0V Characteristic 

Vee = 5.0V:!: 10% Vee=5.0V:!: 10% 

Typ Guaranteed Limits 

tPLH 13 17 
Maximum Propagation Delay t---- CL=50pF 

tpHL 13 17 

Maximum Input Capacitance CIN 5 

Power Dissipation Capacitance * Cpo (per gate) 

* Cpo determines the no-load dynamic power dissipation: Po=Cpo Vee2 fin. 

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

V 

V 

V 

V 

J.lA 

J.lA 

mA 

Unit 

ns 

pP' 
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PACKAGE DIMENSIONS 

1. PLASTIC PACKAGES 

14·Pin DIP Units: mm 

~'~ U. 4.06 

~92 
3.43 

2.54 I I ~~ ~ 0.36 
0.56 

20·Pin DIP 

0.51 
1.02 

Units: mm 

wvwwvw I ".3 -L 4.06 

2.92 
3.43 

2.54 I I ~~ 0.51 
~ 0.36 1.02 

0.56 

=8SAMSUNG 
Electronics 

16·Pin DIP Units: mm 

E"":J L 
"" ~ ~0-100 

o :: ~: l1L1_ 
.!.J2~ ~ .~ 
1.77 ~ 

WWWWI'~ 4.06 

2.92 
3.43 

~ h- --H-~~: ~.~~ 

0.30 

24·Pin DIP Units: mm 

t:::::::::~ :b[: ~'-'" -J~15 lJ4t 
1.77 ~ 

~~4.19 5.07 

3.17 
3.93 

2.54 0.36 
TYP ~~ 0.51 

1.02 

0.30 
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PACKAGE DIMENSIONS 

14-Pin SOP Unit: mm 

I~:::::JI~~ 
~ 

II 0.49 

8.75 

~ 

20-Pin SOP 

~" 2.65 

--l I ~;: 

c8SAMSUNG 
Electronics : 

Unit: mm 

16-Pin SOP Unit: mm 

24-Pin SOP Unit: mm 
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PACKAGE DIMENSIONS 

2. CERAMIC PACKAGES 

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

DIM Mlllmetora 
Min Ma. 

DIM 
MIII",-'". 

Min M .. 
" - 508 " - 508 
8 0.38 0.58 B 0.38 058 
8. 1:40 1.78 B. 1.40 1.78 
C 0.20 0.38 C 0.20 038 
o 18.16 18.56 0 19.05 19.94 
E 6.10' 749 E 610 7.49 
E. 7.62 10.03 E. 7.62 1003 
F 2.54 F 2.54' 

L 3.181 4.19 L 318 419 

o 0.51 I 1.02 0 0.51 1.02 
S 1 91 2.29 S 0.51 114 

20-Pin Ceramic DIP Units: mm I 24-Pin Ceramic DI·P Units: mm I 

DIM Mllimetora 

Min Max 
DIM MI"metora 

Min .... 

" 4.06 5.08 " 4.06 508 
8 0.38 0.53 B 0:38 053 
B. 1.14 1.52 B. 1.14 1.52 
C 0.20 0.38 C 0.20 038 
o 25.78 25.83 o 31.50 32.64 
E 6.10 8 eo E 7.24 7.75 
E. 7.77 7.98 E. 7.77 7.98 
F 2.54 F 2.54 
L 3.731 401 L 3.731 4.01 
o 0.38 0.89 o 0.508 1 1 771 
S 0.51 1 114 S 1851 193 

c8SAMSUNG 
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ORDERING INFORMATION 

The ensure prompt and accurate processing of your order, please use the product code system as described in the follow­
ing example. 

KS 

SAMSUNG IDENTIFICATION PREFIX-----T--' 
74 

OPERATING TEMPERATURE RANGE DESIGNATiON-----------JJ 
COMMERCIAL: 74 (-40 to +85°C) 
MILITARY: 54 (-55 to +125°C) 

AHCT 

PRODUCT FAMILY DESIGNATION --------------' 

xxx 

GENERIC PART NUMBER-----------------.J 

N 

PACKAGE DESIGNATOR -----------------­
N: DIP 
D:SOP . 
DT: SOP(Tape & Reel) 

Pin Quantity/Reel 

SO-14 3000 
~--'-

SO-16 3000 

SO-20 1000 

SO-24 1000 

c8SAMSUNG 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-U.S.A. 

CALIFORNIA ILLINOIS MASSACHUSETTS TEXAS 

22837 Ventura Blvd. 2700 Augustine Drive 901 Warrenville Road 20 Burlington Mall Road 15851 Dallas Parkway 
Suite 305 Suite 198 Suite 120 Suite 205 Suite 745 
Woodland Hills, CA Santa Clara, CA 95054 Lisle, IL 60532-1359 Burlington, MA 01803 Dallas, TX 75248-3307 
91367 (408) 727-7433 (312) 852-2011 (617) 273-4888 (214) 239-0754 
(818) 346-6416 FAX: (408) 727-5071 FAX: (312) 852-3096 FAX: (617) 273-9363 FAX: (214) 392-4624 
FAX: (818) 346-6621 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

U.S.A. and CANADA 

ARIZONA CONNECTICUT 

HAAS & ASSOC. INC. PHOENIX SALES 
77 441 East Butherus Drive TEL: (602) 998-7195 257 Main Street TEL: (203) 496-7709 
Suite 300 FAX: (602) 998-7869 Torrington, CT 06790 FAX: (203) 496-0912 
Scottsdale, AZ 85260 

FLORIDA 
CALIFORNIA MEC 

QUEST REP INC. 700 W. Hillsboro Blvd. TEL: (305) 426-8944 

9444 Farnham St. TEL: (619) 565-8797 Bldg. 4, Suite 204 FAX: (305) 426-8799 

Suite 107 FAX: (619) 565-8990 Deerfield Beach, FL 33441 

San Diego, CA 92123 
MEC 

SYNPAC_ 511 Carriage Road TEL: (407) 332-7158 

3945 Freedom Circle TEL: (408) 988-6988 Indian Harbour Beach, (407) 773-1100 

Suite 650 FAX: (408) 988-5041 FL 32937 FAX: (407) 830-5436 

Santa Clara, CA 95054 
MEC 

WESTAR REP COMPANY 830 North Atlantic Blvd. TEL: (407) 799-0820 

2472 Chambers Road TEL: (714) 832-3325 Suite B401 FAX: (407) 799-0923 

Suite 100 FAX: (714) 832-7894 Cocoa Beach, FL 32931 

Tustin, CA 92680 
MEC 

WESTAR REP COMPANY 1001 45th, N.E. TEL: (813) 522-3433 

25202 Crenshaw Blvd. TEL: (213) 539-2156 St. Petersburg, FL 33703 FAX: (813) 522-3993 

I Suite 217 FAX: (213) 539-2564 
Torrance, CA 90505 ILLINOIS 

IRI 
CANADA 8430 Gross Point Road TEL: (312) 967-8430 

Skokie, I L 60076 FAX: (312) 967-5903 
TERRIER ELEC_ 
145 The West Mall TEL: (416) 622-7558 
Etobicoke, Ontario, Canada FAX: (416) 626-1035 INDIANA 
M9C 1C2 STS & ASSOC_ INC_ 

TERRIER ELEC_ 
3003 E. 96th st. TEL: (317) 844-9227 

3700 Gilmore Way, 106A TEL: (604) 433-0159 
Suite 102 FAX: (317) 844-1904 

Burnaby, B.C. Canada FAX: (604) 430-0144 
Indianapolis, IN 46240 

V5G 4M1 

TERRIER ELEC. 
MARYLAND 

6600 Transcanadienne TEL: (514) 695-4421 ADVANCED TECH SALES 
Suite 750-17 FAX: (514) 695-3295 809 Hammonds Ferry Rd. TEL: (301) 789-9360 
Pointe Claire, Quebec, Canada Suite D FAX: (301) 789-9364 
H9R 452 Linthicum, MD 21090 

COLORADO MASSACHUSETTS 

CANDAL INC. NEW TECH SOLUTIONS, INC. 
7500 West MiSSissippi Ave. TEL: (303) 935-7128 111 South Bedford Street TEL: (617) 229-8888 
Suite A-2 FAX: (303) 935-7310 Suite 102 FAX: (617) 229-1614 
Lakewood, CO 80226 Burlington, MA 01803 

... 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

MICHIGAN OREGON 

JENSEN C.B. EARL & BROWN CO. 
2145 Crooks Rd. TEL: (313) 643-0506 9735 SW. Sunshine Ct. TEL: (503) 643·5500 
TroY,MI48084 FAX: (313) 643·4735 Suite 500 FAX: (503) 644·9230 

Beaverton, OR 97005 

MINNESOTA PENNSYLVANIA 

IRI RIVCO JANUARY INC. 
1120 East 80th Street TEL: (612) 854·1120 RJI Building TEL: (215) 631·1414 
Bloomington, MN 55420 FAX: (612) 85~·8312 78 South Trooper Road FAX: (215) 631·1640 

Norristown, PA 19403 

NEW JERSEY 
PUERTO RICO 

NECCO 
2460 Lemoine Avenue TEL: (201) 461·2789 DIGIT·TECH 
Ft. Lee, NJ07024 FAX: (201) 461·3857 P.O. Box 1945 TEL: (809) 892·4260 

Calle Cruz #2 FAX: (809) 892:3366 

NEW ,MEXICO 
Bajos, San German 00753 

S.W. SALES, INC. TEXAS 

7137 Settlement Way, N.W. TEL: (505) 899·9005 
S.W. SALES INC. Albuquerque, NM 87120 
2267 Trawood, Bldg. E3 TEL: (915) 594·8259 
EI Paso, TX 79935 FAX: (915) 592·0288 

NEW YORK 
VIELOCK ASSOC. 

T-5aUARE 
720 E. Park Blvd. TEL: (214) 881·1940 

6443 Ridings Road TEL: (315) 463·8592 Suite 102 FAX: (214) 423·8556 

Syracuse, NY 13206 FAX: (315) 463·0355 
Plano, TX 75074 

T·SaUARE VIELOCK ASSOC. 

7353 Victor·Pittsford Road TEL: (716) 924·9101 9600 Great Hills Trail TEL: (512) 345·8498 

Victor, NY 14564 FAX: (716) 924·4946 Suite 150·W FAX: (512) 346·4037 
Austin, TX 78759 

NORTH CAROLINA UTAH 

GODWIN & ASSOC, ANDERSON & ASSOC. 
1100 Logger Ct. TEL: (919) 878·8000 270 South Main, #108 TEL: (801) 292~8991 
Suite B102 FAX: (919) 878·3923 Bountiful, UT 84010 FAX: (801) 298·1503 
Raleigh, NC 27609 

GODWIN & ASSOCIATES VIRGINIA 
2812 Oak Leigh Drive TEL: (704) 549·8500 

ADVANCED TECHNOLOGY SALES, INC. Charlotte, NC 28213 FAX: (704) 549·9792 
406 Grinell Drive TEL: (804) 320·8756 
Richmond, VA 23236 FAX: (804) 320·8761 

OHIO 

BAILEY, J.N. & ASSOC. 
WASHINGTON 

129 W. Main Street TEL: (513) 687·1325 EARL & BROWN CO. 
New Lebanon,OH 45345 FAX: (513) 687·2930 2447 A 152nd Ave. N.E. TEL: (206) 885·5064 

BAILEY, J.N. & ASSOC. 
Redmond, WA 98052 FAX: (206) 885·2262 

2679 Indianola Avenue TEL: (614) 262·7274 
Columbus, OH 43202 FAX: (614) 262-0384 WISCONSIN 

BAILEY, J.N. & ASSOC. IRI 
1667 Devonshire Drive TEL: (216) 273·3798 631 Mayfair TEL: (414) 259·0965 
Brunswick, OH 44212 FAX: (216) 225·1461 Milwaukee, WI 53226 FAX: (414) 259-0326 

c8SAMSUNG 
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE 

SAMSUNG PARIS MILANO MONCHEN 
SEMICONDUCTOR Centre d'Affaires La Viale G. Matteottl, 26 Carl·Zeiss·Ring 9 
EUROPE GmbH Boursidiere RN 186, Bat. 1·20095 Cusano Mllanino 0-8045 Ismaning 
Mergenthaler Allee 38·40 Bourgogne, BP 202 (Italy) (West Germany) 
06236 Eschborn F·92357 Le Plessis·Robinson Tel: 0039·2·6 13 28 88 Tel: (49) 0·89 96 48,38 
(West Germany) (France) Fax: 0039·2·6192279 Fax: (49) 0·89 96 48 73 
Tel: 06196/9009'() Tel: 0033·1·40 94 07 00 
Fax: 0196/9009·89 Fax: 0033·1·40 94 02 16 

SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

EUROPE 

AUSTRIA 

SATRON HANDELSGES. MBH 
Hoffmeistergasse 8-10/1/5 TEL: 0043·222·87 30 20 
A·1120 Wien FAX: 0043·222·85 95 93 

BELGIUM 

CIS ELECTRONICS NV 
Heembeekstraat 111 
B·1120 Brussels 

DENMARK 

EXATEC ALS 
Oortheavj 1·3 
OK·24oo Kopenhagen 

FINLAND 

INSTRU COMPONENTS 
P.O. Box 64, Vitikka 1 
SF'()2631·ESPOO 
Helsinki 

FRANCE 

TLX: 047·753 11 85 1 

TEL: 0032·2·2442974 
FAX: 0032·2·2 42 89 30 
TLX: 046·2 58 20 

TEL: 00453·1·19 1022 
FAX: 00453·1 1931 20 
TLX: 27253 

TEL: 00358-0·5 28 43 25 
FAX: 00358'()·5 28 43 33 
TLX: 057·12 44 26 

ASIA MOS (OMNITECH ELCCTRONIQUE) 
Batiment Evolic 1 165, TEL: 0033·1·47 60 1247 
Boulevard Oe Valmy FAX: 0033·1·47 60 1582 
F·92705Colombes TLX: 042-61 38 90 

SONEL·ROHE (SCAIB) 
6, Rue Le Corbusier 
Silic 424 
F·94583 Rungis, Cedex 

TEL: 0033·1·46 86 81 70 
FAX: 0033·1·45 60 55 49 
TLX: 042·20 69 52 

c8SAMSUNG 
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GERMANY (WEST) 

SILCOM ELECTRONICS VERTRIEBS GmbH 
Neusser Str. 336·338 TEL: (49)'()·2161-607 52 
0·4050 M6nchengladbach FAX: (49).()·2161-6516·38 

TERMOTROa.. GmbH 
Pilotystr 4, 
0·8000 MOnchen 22 

TLX: 85 2189 

TEL: (49)·0·89·2303 52 52 
FAX: (49).()·89·2303 52 80 
TLX: 178984 53 

ING. THEO HENSKES GmbH 
Laatiener Str. 19 TEL: (49).()·511·86 50 75 
Postfach 72 12 26 FAX: (49)'()·724979 93 
0·3000 Hannover 72 TLX: 92 35 09 

ASTRONIC GmbH 
Grunwalder Weg 30 
0·8024 Oeisenhofen 

TEL: (49)-0·89-61 30 303 
FAX: (49)-0-89-61 31 668 
TLX: 5 21 61 87 

MSC VERKAUFSBORO MITTE 
Wormser Str. 34 TEL: (49)-0·62·332 66 43 
Postfach 37 FAX: (49)·0·332 02 98 
0-6710 Frankenthal TLX: 46 52 30 

MICRONETICS GmbH 
Wail Our SUidter Str. 45 
0·7253 Renniilgen 

ITALY 

DIS. EL. SPA 
Via Orbetello 98 
1·10148 Torino 

MOXEL S.R.L. 

TEL: (49)·0·7159·60 19 
FAX: (49).()·715 951 19 
TLX; 72 47 08 

TEL: 0039·1·12 20 15 22 
FAX: 0039-1·12 16 59 15 
TLX: 043·21 51 18 

Via C. Frova, 34 TEL: 0039·2·61 29 05 21 
1·20092 Cinisello Balsamo FAX: 0039-2-6172582 

TLX: 043·35 20 45 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS 

MALCHUS BV HANDEIMIJ. 
Fokkerstraat 511·513 TEL: 0031·10·4 27 77 77 
Postbus 48 FAX: 0031·10-4 154867 
NL·3125 BD Schiedam TLX: 044·2 1598 

NORWAY 

EXATEC ALS 
Solheimveien 50 
Postbox 314 
N·1473 Skarer 

SPAIN 

SEMICONDUCTORES S.A. 

TEL: 0047·2·97 29 50 
FAX: 0047·2·97 29 53 

Ronda General Mitre TEL: 0034·3·2 172340 
240 Bjs . FAX: 0034·3·2 176598 
E·OB006 Barcelona TLX: 052·9 77 87 

SWEDEN 

MIKO KOMPONENT AB 
Segers by Vagen 3 
P.O. Box 2001 
S·14502 Norsborg 

SWITZERLAND 

PANATEL AG 
Grundstr. 20 
CH-6343 Rotkreuz 

TEL: 0046·753·89080 
FAX: 0046·753·75 34 0 
TLX: 052·9 77 87 

TEL: 0041·42 64 30 30 
FAX: 0041·42 64 30 35 
TLX: 045·86 87 63 

c8 SAIUISUNG 
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UNITED KINGDOM 

KORD DISTRIBUTION LTD. 
P.O. Box 294, Camberley, TEL: 0276 685741 
Surry GU 153JJ FAX: 0276 691334 

BYTECH LTD. 
3 The Western Centre, 
Western Road, 
Bracknell Berkshire 
RG121RW 

lIT MULTI COMPONENTS 

TLX: 859919 KORDIS G 

TEL: Sales 0344 482211 
Account/Admin 

0344424222 
FAX: 0344 420400 
TLX: 848215 

346 Edinburgh Avenue TEL: 0753 824212 
Slough SL1 4TU FAX: 0753824160 

TLX: 849804 

NEL TRONIC LIMITED 
John F. Kennedy Road, 
Naas Road, Qublin 12, 
Ireland 

TEL: (01) 503560 
FAX: (01) 552789 
TLX: 93556 NELT EI 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

ASIA 

HONG KONG 

AV, CONCEPT LTD. 
ROOM 804, Tower A, 8/F1., 
Hunghom Commercial Centre, 
37·39 MA Tau Wai Road, 
Hunghom, Kowloon, 
Hong Kong . 

PROTECH COMPONENTS LTD. 

TEL: 3629325 
FAX: 7643108 
TLX: 52362 ADVCC HX 

Flat 3, 10/FI., Wing Shing Ind. TEL: 3522181 
Bldg., 26 NG Fong Street, FAX: 3523759 
San Po Kong, Kowloon, TLX: 38396 PTLD HX 
Hong Kong 

WISEWORLD TECHNOLOGY CO. 
Room 708, Tower A, 7/FI., TEL: 7658923 
Hunghom Commercial Centre, FAX: 3636203 
37-39 MA Tau Wai Road, 
Kowloon, Hong Kong 

RIGHT SYSTEM CO., LTD. 
Room A19, 6/FI., 
Proficient Ind. Centre, 
Block A, 6 Wang Kwun Road, 
Kowloon Bay, Kowloon, 
Hong Kong 

TEL: 7566331 
FAX: 7998985 
TLX: 52896 OSPCl HX 

SOLARBRITE ENTERPRISE CO. 
(CALCULATOR & WATCH) 
Room 903, The Kwangtung 
Provincial Bank Bldg., 
589-591 Nathan Road, 
Kowloon, Hong Kong 

TEL: 7701010 
FAX: 7700559 
TLX: 52543 SECl HX 

SOLARI COMPUTER ENGINEERING LTD. 
(4 BIT/8 BIT ONE CHIP SOFTWARE HOUSE) 
Unit 703-4, 7/FI., Jordan House, TEL: 7213318 
6-8 Jordan Road, Kowloon, FAX: 7235288 
Hong Kong 

CENTRAL SYSTEMS DESIGN LTD. 
(ASIC DESIGN HOUSE) . 
Room 1704, Westlands Centre, TEL: 5620248 
20 Westlands Road, FAX: 5658046 
Quarry Bay, Hong Kong TLX: 73990 CSD HX 

DATAWORLD INTERNATIONAL LTD. 
(MIYUKI ELECTRONICS (HK) LTD.) 
(ASIC DESIGN HOUSE) 
Flat No. 3-4, 5tFl., TEL: 7862611 
Yuen Shing Ind. Bldg., FAX: 7856213 
1033, Yee Kuk Street, West, TLX: 45876 MYK HX 
Kowloon, Hong Kong 

TAIWAN 

YOSUN INDUSTRIAL CORP. 
Min-Sheng Commercial Bldg., TEL: (02) 501-0700-9 
10F No. 481 Min-Sheng East FAX: (02) 503-1278 
Rd., Taipei, Taiwan, R.O.C. TLX: 26777 YOSUNIND 

KINREX CORP. 
2nd. Fl., 514-3, Tun Hwa S. 
Rd., Taipei, Taiwan, R.O.C. 

TEL: 02-700-4686-9 
FAX: 02-704-2482 
TLX: 20402 KIN REX 

cRSAMSUNG 
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SANT SONG CORP. 
Room A, 8F No. 180, Sec-4, 
Chung Hsiao E. Rd., Taipei, 
Taiwan, R.O.C. 

TEL: (02) 775-2506 
FAX: (02) 771-8413 

JAPAN 

ADO ELECTRONIC INDUSTRIAL CO., LTD. 
7th Fl., Sasage Bldg., 4-6 TEL: 03-257·1618 
Sotokanda 2-Chome Chiyoda- FAX: 03-257-1579 
ku, Tokyo 101, Japan 

INTERCOM PO INC. 
Ihi Bldg., 1-6-7, Shibuya, TEL: 03-406-5612 
Shibuya-ku, Tokyo 150 Japan FAX: 04-409·4834 

CHEMI-CON INTERNATIONAL CORP. 
Mitauya Toranomon Bldg., TEL: 03·508-2841 
22·14, Toranomon 1·Chome, FAX: 03·504-0566 
Minato-ku, Tokyo 105, Japan 

TOMEN ELECTRONICS CORP. 
1-1, Uschisaiwai-cho 2-Chome TEL: 03-506·3473 
Chiyoda·ku, Tokyo, 100 FAX: 03·506·3497 

DIA SEMICON SYSTEMS INC. 
Wacore 64 1-37-8, Sangenjaya, TEL: 03-487-0386 
Setagaya·ku, Tokyo 154 Japan FAX: 03-487·8088 

RIKEI CORP. 
Nichimen Bldg., 2-2-2, 
Nakanoshima, Kita-ku, 
Osaka 530 Japan 

TEL: 06-201-2081 
FAX: 06-222-1185 

SINGAPORE 

GEMINI ELECTRONICS PTE LTD. 
315, Outram Road, #12-08, TEL: 65-2263066 
Tan Boon Uat Building, FAX: 65-2262781 
Singapore 0315 TLX: RS-42819 

INDIA 

COMPONENTS AND SYSTEMS MARKETING 
ASSOCIATES (INDIA) PVT. LTD. 
100, Dadasaheb Phalke Road, 
Dadar, Bombay 400 
014 TEL: 4114585 

FAX: 4112546 
TLX: 001-4605 PDT IN 

TURKEY 

ELEKTRO SAN. VE TIC. KOlL. STI. 
Hasanpasa, Ahmet Rasim Sok TEL: 337·2245 
No. 16 Kadikoy Istanbul, FAX: 336-8814 
Turkey TLX: 29569 elts tr 

THAILAND 

VUTIPONG TRADING LTD., PART. 
51-53 Pahurat Rd. (Banmoh) TEL: 221-9699-3641 
Bangkok 10200 THAILAND 223-4608 

FAX: 224-0861 
TlX: 87470 Vutipong TH 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

KOREA 

NAEWAE SEMICONDUCTOR CO., LTD. 
Room 503, 22·dong, Sunin TEL: 717·4065-7 
Bldg., 16-1, Hankangro-2ka, 702-4407-9 
Yongsan-ku, Seoul, Korea FAX: 702-3924 
Cable: ELECONAEWAE TLX: NELCO K27419 

SEOUL 
c.p.a. BOX 1409 

SAMSUNG LlGHT·ELECTRONICS CO., LTD. 
4th FI. Room 2-3, TEL: 718-0045, 
Electronics Main Bldg., 16-9, 718-9531-5 
Hankangro-3ka, Yongsan·ku, FAX: 718·9536 
SeouJ, Korea 

N~W CAS.TLE SEMICONDUCTOR CO., LTD. 
4th Fl.Room 10-11, TEL: 718·8531-4 
Electronics Main Bldg., 16-9, FAX: 718-8535 
Hankangro-3ka, Yongsan-ku, 
Seoul, Korea 

HANKOOK SEMICONDUCTOR & 
TELECOMMUNICATIONS CO., LTD. 
402 Suite, Sowon Bldg., TEL: 338-2015-8 
354-22, Seokyo-dong, FAX: 338-2983 
Mapo-ku, Seoul, Korea 

c8SAMSUNG 
Electronics 

SEG YUNG INTERISE CORP. 
21-301, Sunin Bldg., 16-1, TEL: 701-6811-6, 
Hankangro-2ka, Yongsan-ku, 701-6781-4 
Seoul, Korea FAX: 701-6785 

SEGYUNG ELECTRONICS 
182-2, Jangsa-dong, 
Jongro-ku, Seoul, Korea 

TEL: 273-6781-3 
FAX: (02) 273-6597 
TLX: K24950 

SUKSEMT 

SAMTEK 
Room 704, Euylim Bldg., TEL: 703-9656-8 
16-96, Hankangro-3ka, FAX: 703-9659 
Yongsan-ku, Seoul, Korea 

SUNIN INDUSTRIES CO., LTD. 
Sunin Bldg., 7 Fl., 16-1, TEL: 718-7113-6 
Hankangro-2ka, Yongsan-ku, 702-1257-9 
Seoul, Korea FAX: 715-1031 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

ALABAMA JACO (805) 495·9998 
2260 Townsgate Road 

HAMMOND (205) 830·4764 Westlake Village, CA 91361 
4411·B Evangel Circle, N.W. 
Huntsville, AL 35816 JACO (408) 432·9290 

2880 lanker Road 

ARIZONA Suite 202 
San Jose, CA 95134 

ADDED VALUE (602) 951·9788 
7741 East Gray Road JACO (714) 837-8966 

Suite #9 23·441 South Pointe Drive 

Scottsdale, Al 85260 Laguna Hills, CA 92653 

CYPRESS/RPS (602) 966·2256 MICRO GENESIS (408) 727·5050 

2164 E. Broadway Road #310·8 2880 lakeside Drive 

Tempe, AZ 85282 Santa Clara, CA 95054 

CALIFORNIA 
CANADA 

ELECTRONIC WHOLESALERS 
ADDED VALUE (209) 734·8861 1935 Avenue De L'Eglise (514) 769·8861 
3320 East Mineral King Montreal, Quebec, Canada 
Unit D H4E 1H2 
Visalia, CA 93291 

PETERSON, C.M. (519) 434·3204 
ADDED VALUE (714) 259·8258 220 Adelaide Street North 
1582 Parkway Loop London, Ontario, Canada 
Unit G N6B 3H4 
Tustin, CA 92680 

SAYNOR VARAH (416) 445·2340 
ADDED VALUE (619) 558-8890 99 Scarsdale Road 
6397 Nancy Ridge Road Don Mills, Ontario, Canada 
San Diego, CA 92121 M3B 2R4 

ADDED VALUE (818) 889·2861 SA YNOR VARAH (604) 273·2911 
31194 La Baya Drive, #100 1·13511 Crestwood Place 
Westlake Village, CA 91362 Richmond, B.C., Canada 

V6V 2G5 
ALL AMERICAN (BOO) 669·8300 

I 369 Van Ness Way #701 WESTBURNE IND. ENT., LTD. 
Torrance, CA 90501 300 Steep rock Drive (416) 635·2950 

Downsview, Ontario, Canada 
BELL MICRO PRODUCTS (714) 963·0667 M3J 2W9 
18350 Mt. Langley 
Fountain Valley, CA 92708 COLORADO 

BELL MICRO PRODUCTS (408) 434·1150 
ADDED VALUE (303) 422·1701 

550 Sycamore Drive 
4090 Youngfield 

Milpitas, CA 95035 
Wheat Ridge, CO 80033 

CYPRESS/RPS (714) 521·5230 CYPRESS/RPS (303) 792·5829 
12503 E. Euclid Drive 

6230 Descanso Avenue Englewood, CO 80111 
Buena Park, CA 90620 

CY.,.PRESS/RPS (619) 535·0011 CONNECTICUT 

10054 Mesa Ridge Ct ALMO ELECTRONICS (203) 288·6556 
Suite 118 31 Village Lane 
San Diego, CA 92121 Wallingford, CT 06492 

CYPRESS/RPS (408) 980·8400 JACO (203) 235·1422 
2175 Martin Avenue 384 Pratt Street 
Santa Clara, CA 95050 Meriden, CT 06450 

CYPRESS/RPS (818) 710·7780 JV (203) 469·2321 
21550 Oxnard, #420 690 Main Street 
Woodland Hills, CA 91367 East Haven, CT 06512 

c8SAMSUNG 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

FLORIDA JACO (301) 995-6620 
Rivers Center 

ALL AMERICAN (305) 621-8282 10270 Old Columbia Road 
16251 N.W. 54th. Avenue Columbia, MD 21046 
Miami, FL 33014 

HAMMOND (407) 973-7103 MASSACHUSETS 

6600 N.w. 21st. Avenue ALMO ELECTRONICS 
Fort Lauderdale, FL 33309 60 Shawmut Avenue 

(617) 821-1450 

HAMMOND (407) 849-6060 
Canton, MA 02021 

1230 W. Central Blvd GERBER 
Orlando, FL 32802 128 Carnegie Row 

(617) 329-2400 

MICRO GENESIS (407) 869-9989 Norwood, MA 02062 

2170 W. State Road 434 #324 JACO 
Longwood, FL 32779 222 Andover Street 

(617) 273-1860 

Wilmington, MA 01887 
GEORGIA 

HAMMOND (404) 449-1996 
MICHIGAN 

5680 Oakbrook Parkway CALDER 
#160 4245 Brockton Drive 
Norcross, GA 30093 Grand Rapids, MI 49508 

(616) 698-7400. 

QUALITY COMPONENTS (404) 449-9508 CHELSEA INDUSTRIES 
6145 Northbelt Parkway 34443 Schoolcraft 

(313) 525-1155 

Suite B Livonia, MI 48150 
Norcross, GA 30071 

MINNESOTA 
ILLINOIS 

ALL AMERICAN (612) 944-2151 
GOOLD (312) 860-7171 11409 Valley View Road 
101 Leland Court Eden Prairie, MN 55344 
Bensenville, IL 60106 

CYPRESS/RPS (612) 934-2104 
QPS (312) 884-6620 7650 Executive Drive 
101 Commerce Dr. #A 
Schaumburg, IL 60173 

Eden Prairie, MN 55344 

VOYAGER (612) 571-7766 

INDIANA 5201 East River Road 
Fridley, MN 55421 

ALTEX (31.7) 848-1323 
12744 N. Meridian MISSOURI 
Carmel, IN 46032 

CHELSEA INDUSTRIES (314) 997-7709 
CHELSEA INDUSTRIES (317) 253-9065 2555 Metro Blvd. 
8465 Keystone CrOSSing, #115 Maryland Heights, MO 63043 
Indianapolis, IN 46240 

NEW JERSEY 
MARYLAND 

ALMO ELECTRONICS (201) 613-0200 

ALL AMERICAN (301) 251-1205 12 Connerty Court 
1136 Taft Street East Brunswick, NJ 08816 
Rockville, MD 20853 

GENERAL RADIO SUPPLY (609) 964-8560 

ALMO ELECTRONICS (301) 953-2566 600 Penn St. @ Bridge Plaza 
8309B Sherwick Court Camden, NJ 08102 
Jessup, MD 20794 

JACO (201) 942-4000 
GENERAL RADIO SUPPLY (301) 995-6744 Ottilio Office Complex 
6935L Oakland Mills Road 555 Preakness Avenue 
Columbia, MD 21045 Totowa, NJ 07512 
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS 

NEW YORK OKLAHOMA 

ALL AMERICAN (516) 981-3935 QUALITY COMPONENTS (918) 664-8812 
33 Commack Loop 3158 S. 108th East Avenue 
Ronkonkoma, NY 11779 Suite 274 

Tulsa, OK 74146 
CAM/RPC (716) 427-9999 
2975 Brighton Henrietta TL Road OREGON 
Rochester, NY 14623 

(516) 273-5500 
CYPRESS/RPS (503) 641-2233 

JACO 15075 S. Koll Parkway 
145 Oser Avenue Suite 0 
Hauppauge, NY 11788 Beaverton, OR 97006 

MICRO GENESIS (516) 472-6000 
PENNSYLVANIA 90-10 Colin Drive 

Holbook, NY 11741 
ALMO ELECTRONICS (215) 698-4003 

NORTH CAROLINA 9815 Roosevelt Blvd. 
Philadelphia, PA 19114 

QUALITY COMPONENTS (919) 467-4897 
(412) 782-3770 3029-105 Stonybrook Drive CAM/RPC 

Raleigh, NC 27604 620 Alpha Drive 
Pittsburgh, PA 15238 

DIXIE (704) 377-5413 
(412) 776-9090 2220 South Tryon Street ALMO ELECTRONICS 

Charlotte, NC 28234 220 Executive Drive 
Mars, PA 16046 

HAMMOND (919) 275-6391 
2923 Pacific Avenue SOUTH CAROLINA 
Greensboro, NC 27420 

DIXIE (803) 297-1435 
RESCO/RALEIGH (919) 781-5700 4909 Pelham Road 
Hwy. 70 West & Resco Court Greenville, SC 29606 
Raleigh, NC 27612 

DIXIE (803) 779-5332 
OHIO 1900 Barnwell Street 

Columbia, SC 29201 

I CAM/RPC (216) 461-4700 
749 Miner Road HAMMOND (803) 233-4121 
Cleveland; OH 44143 1035 Lowndes Hill Rd. 

Greenville, SC 29607 
CAM/RPC (614) 888-7777 
15 Bishop Drive #104 
Westerville, OH 43081 TEXAS 

CAM/RPC (513) 433-5551 ADDED VALUE (214) 404-1144 
7973-B Washington Woods Drive 4470 Spring Valley Road 
Centerville, OH 45459 Dallas, TX 75244 

CHELSEA INDUSTRIES (513) 891-3905 ADDED VALUE (512) 454-8845 
10979 Reed Hartman, Highway 6448 Highway 290 East 
#133 #A103 
Cincinnati, OH 45242 Austin, TX 78723 

CHELS"EA INDUSTRIES (216) 893-0721 ALL AMERICAN (214) 231-5300 
1360 Tomahawk 1819 Firman Drive, #127 
Maumee, OH 43537 Richardson, TX 75081 

SCHUSTER (513) 489-1400 CYPRESS/RPS (214) 869-1435 
11320 Grooms Road 2156 W. Northwest Highway 
Cincinnati, OH 45242 Dallas, TX 75220 

SCHUSTER (216) 425-8134 JACO (214) 235-9575 
20570 East Aurora Road 1209 Glenville Drive 
Twinsburg, OH 44087 Richardson, TX 75080 

.. 
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES 

THE NETHERLANDS 

MALCHUS BV HANDEIMIJ. 
Fokkerstraat 511-513 TEL: 0031-10-4 27 77 77 
Postbus 48 FAX: 0031-10-4 154867 
NL-3125 BO SChiedam TLX: 044-2 15 98 

NORWAY 

EXATEC ALS 
Solheimveien 50 
Postbox 314 
N-1473 Skarer 

SPAIN 

SEMICONDUCTORES S.A. 

TEL: 0047-2-97 29 50 
FAX: 0047-2-97 29 53 

Ronda General Mitre TEL: 0034-3-2 172340 
240 Bjs FAX: 0034-3-2176598 
E-D8006 Barcelona TLX: 052-9 77 87 

SWEDEN 

MIKO KOMPONENT AB 
Segers by Vagen 3 
P.O. Box 20p1 
S-14502 Norsborg 

SWITZERLAND 

PANATEL AG 
Grundstr. 20 
CH-6343 Rotkreuz 

TEL: 0046-753-89080 
FAX: 0046-753-75 34 0 
TLX: 052-9 77 87 

TEL: 0041-42 64 30 30 
FAX: 0041-42 64 30 35 
TLX: 045-86 87 63 

c8SAMSUNG 
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UNITED KINGDOM 

STC ELECTRONIC DISTRIBUnON 
Edinburgh Way Harlow TEL: (0279) 441144 
Essex CM20 20F FAX: (0279) 441787 

BYTECH LTD. 
3 The Western Centre, 
Western Road, 
Bracknell Berkshire 
RG121RW 

ITT MULTI COMPONENTS 

TEL: Sales 0344 482211 
Account/Admin 

0344424222 
FAX: 0344 420400 
TLX: 848215 

346 Edinburgh Avenue TEL: 0753 824212 
Slough SL 1 4TU FAX: 0753 824160 

TLX: 849804 

NEL TRONIC LIMITED 
John F. Kennedy Road, 
Naas Road, Qublin 12, 
Ireland 

TEL: (01) 503560 
FAX: (01) 552789 
TLX: 93556 N EL T EI 
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Semiconductor Business 
HEAD OFFICE: 
8/10FL SAMSUNG MAIN BLDG. 
250, 2-KA, TAEPYUNG-RO, 
CHUNG-KU, SEOUL, KOREA 
C.P.O. BOX 8233 

BUCHEON PLANT: 
82-3, DODANG-DONG, 
BUCHEON, KYUNGKI-DO, KOREA 
C.P.O. BOX 5779 SEOUL 100 

KIHEUNG PLANT: 
SAN #24 NONGSUH-RI, KIHEUNG-MYUN 
YONGIN-GUN, KYUNGKI-DO, KOREA 
C.P.O. BOX 37 SUWON 

GUMI BRANCH: 
259, GONDAN-DONG, GUMI, 
KYUNGSANGBUK-DO, KOREA 

SAMSUNG SEMICONDUCTOR INC.: 
3725 NORTH FIRST STREET 
SANJOSE, CA 95134-1708, USA 

HONG KONG BRANCH: 
24FL TOWER 1 ADMIRALTY CENTER 
18 HARCOURT ROAD HONG KONG 

TAIWAN OFFICE: 
RM B. 4FL NO 581 
TUN-HWA S, RD, TAIPEI, TAIWAN 

TELEX: KORSST K27970 
TEL: (SEOUL) 751-2114 
FAX: 753-0957 

TELEX: KORSEM K28390 
TEL: (SEOUL) 741-0066, 664-0066 
FAX: 741-4273 

TELEX: KORSST K23813 
TEL: (SEOUL) 741-0620/7 
FAX: 741-0628 

TELEX: SSTGUMI K54371 
TEL: (GUMI) 2-2570 
FAX: (GUMI) 52-7942 

TEL: (408) 954-7000 
FAX: (408) 954-7873 

TEL: 8626900 
TELEX: 80303 SSTC HX 
FAX: 8661343 

TEL: (2) 70tHl025/7 
FAX: (2) 784-0847 

SAMSUNG ELECTRONICS JAPAN CO., LTD. 
9F. SUDACHO VERDE BLDG. TELEX: 2225206 SECJPN J 
2-3, KANDA-SUDACHO TEL: (03) 258-9601 
CHIYODA-KU, TOKYO 101, JAPAN FAX: (03) 258-9696 

SAMSUNG SEMICONDUCTOR EUHOPE GMBH: 
MERGENTHALER ALLEE 38-40 
0-6236 ESCHBORN, WIG 

SAMSUNG (U.K.) LTD.: 
SAMSUNG HOUSE 3 RIVERBANK WAY 
GREAT WEST ROAD BRENTFORD 
MIDDLESEX TW8 9RE 

SINGAPORE OFFICE: 
1 0 COllYER QUAY 114-07 
OCEAN BUILDING S'PORE 0104 

TEL: 0-6196-90090 
FAX: 0-6196-900989 
TELEX: 4072678 SSED 

TEL: 862-9312 (EXT) 304 
862-9323 (EXT) 292 

FAX: 862-0096, 862-0097 
TELEX: 25823 

TEL: 535-2808 
FAX: 532-6452 
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