
















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































KS54HCTLS

564

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

KS74HCTLS
Absolute Maximum Ratings*
Supply Voltage Range Vcg, ... .. .. —-0.5V to +7V
DC Input Diode Current, li

(Vi< =0.5VorV,>Vge +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5Vor Vo > Vgc +0.5V) . ... 220 mA
Continuous Output Current Per Pin, lo

(—0.5V< Vo< Vgc +0.5V) .. .. .. .. .. 70 mA
Continuous Current Through )

Vecor GNDpins .. .............. +250 mA

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqy' 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/°C 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 Vec
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, t, t; Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

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

T.=259C KS74HCTLS KSS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C| Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits ’
Minimum High-Level . )
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level '
Input Voltage ViL 0.8 0.8 0.8 v
. L VIN=ViH or Vi
g:;;?::n\}(:;ggel-evel VoH lo=-20uA Vee|Vee —0.1 Vgc —0.1 Ve —0.1 Y
lo=—6mA 4.2 3.98 ' 3.84 3.7 :
ViN=Vi or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum input ’
Current P N Vin=Vcc or GND +0.1 +1.0 +1.0 HA
R y Output Enable
LMe:‘g;e"‘Cir?;tf loz | =V +0.5 +5.0 £10.0 A
Vout=Vcc or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lcc louT=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4v
Case Supply Alec | other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0uA
& SAMISUNG
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KS54HCTLS 564 - Octal D-Type Flip-Flops

KS74HCTLS ~ with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS564
’ T.=25°C KS74HCTLS KS54HCTLS
. a=
R ; _ Ta= —40°C to +85°C|T,=—55°C to +125°C
Characteristic Symbol |Conditions? Vee=5.0V Voo =5.0V£10% Vec=5.0V2 10% Unit
Typ Guaranteed Limits
Maximum Operating = ]
Frequency fmax [CL= 60pF 45 35 30 25 MHz
4 CiL= 50pF 21 28 35 42
Maximum Propagation Delay, PLH CL=150pF 24 31 40 48 ns
CLK to any Q ts [CL= 80PF 21 | 28 35 42
PHLlcL=150pF 24 | 31 40 48
' t CiL= 50pF|21 28 35 42
Maximum Output Enable PZH | |CL=150pFl24 | 31 40 A 48
Ti —C t 6 RL— 1kQ - ns
ime, OC to any \ C.= 50pF|21 | 28 35 42
PzL CL=150pF|24 | 31 40 48
Maximum Output Disable trHz |RL=1kQ 19 | 25 31 37 ns
Time, OC to any Q tpz |CL=50pF 19 | 25 31 37
Minimum Pulse Width, . N
CLK High or Low b 9|12 18 18 s
Minimum Setup Time,
D before CLK! feu 10113 7 20 ns
Minimum Hold Time, _
D after CLKt th 310 0 0 ns
Maximum Input Capacitance CiN 5 pF
Maximum Output Capacitance| Cour |Output Disabled 10 pF
Power Dissipation c OC=Vcc 5 ] pF
Capacitance* (per stage) PD |GC=GND 30 .

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

& SAMSUNG | o
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KS54HCTLS
KS74HCTLS

573

Octal D-Type Transparent Latches
with 3-State Outputs

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

(lo.=24 mA @ Vg =0.5V) for direct bus interface

Inputs and outputs interface direclity 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

DESCRIPTION

The 673 consists of 8 high-speed D-type latches coupl-
ed to 3-state output buffers with high drive current capabili-
ty. It can be used in implementing buffer registers, I/0 ports,
bidirectional bus drivers and working registers.

The latches are transparent: when the enable (E) is high,
the Q outputs follow the data (D) inputs. When the enable
is low, the outputs latch at the levels that were set up at
the D 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 TTL, NMOS and €EMOS devices
without any external components.

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

wd " b FUNCTION TABLE
b 2 191 1
0 [ 180 20 (Each Latch)
30 [ 4 17 3a
ws 1617 40 Inputs Output
so[Je 15[ s oC 3 D Q
o []7 14 [ ea L H H q
m[]s 137 7a
L H L L
s [Jo 12[7] s
ano [ 10 e L L X Qo
H X X Z
LOGIC DIAGRAM
10 20 a0 40 D eD 0 8D
'- @ @ ) !'(5) © @ ®) \-te)
0 o o o o Yo D D
[e] & ah a o] o [o] o [} g o] ]
G G G G G G G
o T T T anana;
— l | | i I l
(19) (18) I (17) | (16) (15) (14) | (13) (12)
10 20 aqQ 4 5Q 6Q 7Q 80
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KS54HCTLS
KS74HCTLS

573

Octal D-Type Transparent Latches
with 3-State Outputs

Absolute Maximum Ratings*

Supply Voltage Range Vgg, ... . ... -0.5V to +7V
DC Input Diode Current, ik

(V) < —0.8V or V| > Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —=0.5V or Vo > Vec +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lp

(—0.5V<Vo<Vcec +0.5V) ......... +70 mA

Continuous Current Through
Vccor GND pins . ... ... R, +250 mA
Storage Temperature Range, Tetg . . - —65°C to +160°C
Power Dissipation Per Package, Pgt . ... .. 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): —12mWY/°C from 65°C to 85°C

Recommended Operating Conditions

Supply Voltage, Vec .. ... ... ... .. 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour . . OV to Vcc
Operating Temperature

Range KS74HCTLS: —40°C to +85°C

KS54HCTLS: —565°C to +125°C

Input Rise & Fall Times, t, 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)

T. =250C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta= ~40°C to +85°C|{T,= —55°C to +125°C Unit
. Typ Guaranteed Limits
Minimum High-Level '
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
. . VIN=ViH Or VL :
lo=—6mA 4.2 3.98 3.84 3.7
ViN=Vn or ViL
Maximum Low-Level v lo=20pA 0 0.1 0.1 0.1
Output Voltage o lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Caront N [ViN=Vcc or GND +0.1 +1.0 *1.0 WA
. Output Enable
Maximum 3-State ' :
loz =ViH +0.5 +5.0 +10.0 nA
Leakage Current Vour=Vaoc or GND
Maximum Quiescent ViN=V¢cc or GND
. . . 160.
Supply Current lec loutr=0uA 8.0 80.0 60.0 HA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc | other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND .
lour=0uA
& SAMSUNG
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KS54HCTLS 5 7 3

KS74HCTLS

Octal D-Type Transparent Latches
with 3-State Outputs

-~ AC ELECTRICAL CHARACTERISTICS (nput t, t<6 ns), HCTLS573

Electronics

T, =25°C KS74HCTLS KS54HCTLS
. Ta=—40°C to +85°C|Ta=—55°C to +125°C
13 = . .
Characteristic Symbol Conditions Vee=5.0V Veo=5.0V£10% Vec=5.0V% 10% Unit
Typ Guaranteed Limits ’
tp C= 50pF 14 18 23 27
Maximum Propagation M |CL=150pF 17 | 21 28 33
ns
Delay, D to Q t |CL= 50PF 14 | 18 23 27
PHL|C =150pF 17 | 21 28 33
toy |C=500F 22 | 30 37 45
Maximum Propagation LH C_=150pF 25 | 33 42 51 ns
Delay E to Q 4 CL= 50pF 22 30 37 45
- |CL=150pF 25 | 33 42 51
, : ® CL= 50pF(24 | 32 40 48
Maximum Output Enable H Ru=1kg | CL=150pF|27 | 35 45 54
Time, OC to any Q . CL= 50pF|24 | 32 40 48 "
P |CL=150pF|27 | 35 45 54
Maximum Output Disable teHz |R =1kQ 19 | 25 31 37 n
Time, OC to any Q toz |CL=50pF 19 25 31 37 S
Minimum Pulse Width,
E High tw 9 12 15 18 ns
Minimum Setup Time,
D before E¢ tsu 6 8 10 12 ns
Minimum Hold Time,
D after E4 th 6 10 12 15 ns
Maximum Input Capacitance CiN 5 pF
Maximum Output Capacitance| Coyr [Output Disabied 10 pF
Power Dissipation OC=Vec 5
Capacitance* Ceo CY3’=GND(per stage) 30 pF
* Cpp deterniines the no-load dynamic power dissipation: Po=Cpb Voc? fin.
t For AC switching test circuits and timing waveforms see section 2.
W
4
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KS54HCTLS
KS74HCTLS

574

-

Octal D-Type FIip-Flops

FEATURES

Funetion, pm-oul speed and drive compatibility with

54/74LS logic family

Low power consumption characteristic of CMOS

3-State outputs with high drive current

(lo. =24 mA @ Vou =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

with 3-State-Outputs

DESCRIPTION

The '574 consists of 8 high-speed D-type edge-triggered
flip-flops coupled to 3-state output buffers with high drive
current cabability. It can be used in implementing buffer
registers, I/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 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 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 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 Vg and
ground.

sdm ™ whv FUNCTION TABLE
10 ]2 19[] 1@
20 3 18[] 20 (Each Flip-Flop)
3[4 1717 sa
wHs 167 40 Inputs Output
555 6 15[ s OC CLk D| Q@
ep[17 147 8Q L 1 H H
o] 13370 Lt L L
eo [ ¢ 2] ea L L X| Q
GND [J10 1] ek H X X P
LOGIC DIAGRAM
D 20 3D 4D 5D 6D 70 ' 8D
l-(zr @) |:t> ) Iie) ) ® @
D L0 D LD D o 4D . o}
o] 2 ¢ o) = a
5 ]

1

o
oc--@ 4
(19)
1Q

|(18)

2Q 3Q

[an”

Toer”
4Q

|(13) (12)
7Q 8Q

IGEX
50

[aa”
8Q

¢ SAMSUNG

Electronics

7086



KS54HCTLS
KS74HCTLS

574

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

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

(Vi< —0.8Vor V| > Vgec +0.5V) .. ... +20 mA
DC Output Diode Current, lok

(Vo < —0.8Vor Vg > Vgc +0.5V) .. .. 20 mA .
Continuous Output Current Per Pin, lo

(—=0.8V< Vo <Vgec +0.5V) ... .. ... . +70 mA
Continuous Current Through

VecorGND pins . .. ............. +250 mA

Storage Temperature Range, Tsyg .. . —65°C to +150°C
Power Dissipation Per Package, Pyt 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.

1 Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Vce 4.5V to 5.5V
DC Input & Output Voitages*, Vi, Vout . . OV to Vee
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Ve or GND)

DC ELECTRICAL CHARACTERISTICS (vec=5V+10% Unless Otherwise Specified)

: T, =25°C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions 2= Ta= —40°C to +85°C|Ta=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level '
Input Voltage VIH 2.0 2.0 2.0 \
Maximum Low-Level '
Input Voltage ViL 0.8 0.8 08 v
- ) Vin=Vin or Vi
M High- |
OL';";T,‘:"\', olt'gg e"e"e Vou | lo=—20pA  |Voo|Vec —0.1 Voc —0.1 Vee —0.1 v
lo=—6mA 42| 3.98 3.84 3.7
) Vin=Vis or Vi,
Maximum Low-Level v lo=20uA (o] 0.1 0.1 0.1
Output Voltage oL lo=12mA 0,26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Current Iin Vin=Vcc or GND +0.1 +1.0 *1.0 uA
. Output Enable
Maximum 3-State
loz =V *0.5 +5.0 +10.0 HA
Leakage Current Vour=Voc or GND
Maximum Quiescent ViIN=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc  {other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lour=0pA
& SAMSUNG
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KS54HCTLS 5 7 4

Octal D-Type Flip-Flops

KS74HCTLS

with 3-State Outputs

AC ELECTRICAL CHARACTERISTICS (input t., <6 ns), HCTLS574

T, =25°C KS74HCTLS KS54HCTLS
V=
_ T,=—40°C to +85°C(T,= ~55°C to +125°C
Characteristic Symbol|Conditions!' Vee=5.0V Veo=5.0V£10% Vec=5.0V< 10% Unit
i Typ Guaranteed Limits
Maximum Operating -
Frequency fmax [CL= SOpF 45 35 30 25 MHz
: toyy |CL= SOPF 21 | 28 35 42
Maximum Propagation P 1c =150pF 24 | 31 40 48
Delay, CLK to any Q o |CL= 50pF 21 | 28 35 42 ne
PHL 1CL=150pF 24 | 31 40 48
t CL= 50pF|21 28 35 42
Maximum Output Enable " R = 1kq | CL=150pF|24 | 31 40 48
Time, OC to any Q | |c= sopF|21 | 28 3s 42 ne
2L CL=150pF|24 | 31 40 48
Maximum Output Disable teHz |RL=1kQ 19 25 31 37 s
Time, OC to any Q tprz |CL=50pF 19 | 25 31 37
Minimum Pulse Width,
CLK High or Low b 9| 12 18 18 ns
Minimum Setup Time,
D before CLK1 tsu 10 13 17 20 ns
Minimum Hold Time, _ B
D after CLK? t 31 0 0 0 ns
Maximum Input Capacitance Cin 5 pF
Maximum Output Capacitance| Coyt [Output Disabled 10 pF
Power Dissipation c OC=Vcc 5 .
Capacitance* (per stage) P \3E=GND 30 P
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
1 For AC switching test circuits and timing waveforms see section 2.
¢ SAMISUN
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KS54HCTLS
KS74HCTLS

590/591

8-Bit Binary Counters with
Output Registers

FEATURES

« Choice of 3-State ('590) and Open-Drain (’591) Outputs
¢ Function, pin-out, speed and drive compatibility with
54/74LS logic family
Low power consumption characteristic of CMOS
High-Drive-Current outputs
(lo. =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

DESCRIPTION

These devices each consist of an 8-bit counter which
feeds an 8-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, W), 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 ali 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 Q 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 TTL, NMOS and CMOS devnces

a [ ~7 167 Veo without any external components.
Q ]2 15 :[ Qa All inputs and outputs are protected from damage due to
@ 3 141G static discharge by internal diode clamps to Vee and
Q 4 137 Rek ground.
a s 12 [} GCKEN
Y 1117 cek
a7 10 E CCIR
GNp [] 8 9[] Aco
FUNCTION TABLE
INPUTS FUNCTION
G RCK CCLR | CCKEN ccK
H X X X X Q Outputs disable
L X X X X Q Outputs enable
L g X X X Counter data is stored into register
L KR X X X Register state is not changed
L X L X X Counter clear.
L X H L z Advance one count
L X H L KR No count
L X H H X No count

X: Don’t care
RCO =

Qa’'*Qs'Qc’'* Qp' Q' * Q' Qg’ * Q4'

(Qa’ ~ Qn" Internal outputs of the counter)

¢ SAMISUNG
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'K354HCTLS . 8-Bit Binary Counters w:th B
KS74HCTLS 590/ 591 ’ Output Reglsters*

LOGIC DIAGRAM
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KS54HCTLS
KS74HCTLS

590/591

8-Bit Binary Counters with
Output Registers

Absolute Maximum Ratings*

Supply Voltage Range Vce, .. ... .. -0.5V to +7V
DC input Diode Current, Ik

(Vi < =0.5V or V; > Vgc +0.5V) . .. .. +20 mA
DC Output Diode Current, lok

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

(—-0.5V<Vp<Vgc +0.5V) ... ... ... *70 mA
Continuous Current Through

Vecor GND pins ... ... ... .. .. .. +250 mA

Storage Temperature Range, Tsig . . . —65°C to +150°C
Power Dissipation Per Package, P4t 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

1 Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Ve 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, t, t . . Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Voc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T. =925°C KS74HCTLS KS54HCTLS
Characteristic [Symbol| Test Conditions a= Ta= —40°C to +85°C|T,=~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vin 2.0 2.0 2.0 v
Maximum Low-tevel] | | | . o
input Voltage ViL 0.8 0.8 0.8 v
Minimum High-Level Vin=Vi or Vi B
Output Voltage Von lo=—20pA  |Voc|Vee —0.1 Ve ~0.1 Ve —0.1 v
(All 'S_QQ_OUtPU(S and lo=—-6mA 4.2/ 3.98 3.84 ’ 3.7
’591 RCO Outputs)
ViN=Vjy or Vi
Maximum Low-Level y lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=12mA 0.26 0.33 0.4 v
lo=24mA | 0.39 0.5
Maximum Input
Coront P N ViN=Voc or GND +0.1 £1.0 +1.0 A
. Qutput Enable
M -
aximum 3-State loz |. =V +0.5 +5.0 *+10.0 WA
Leakage Current
Vour=V¢c or GND 1
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lout=0pA 0 8.0 80.0 160.0 KA
: per input pin
Additional Worst Vi=2.4V
Case Supply Alge [other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
¢ SAMISUNG
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-8-Bit Binary Counters with

KS74HCTLS 590/ 591 Output Registers
AC ELECTRICAL CHARACTERISTICS (input t., t<6 ns), HCTLS590
1,=25°C KS74HCTLS KS54HCTLS
0 Ta=-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% Unit
Typ Guaranteed Limits
Maximum Clock Frequency frax 35 25 20 20 ns
Maximum Propagation Delay, teLm 24 32 40 48 ns
CCK? to RCO ' tPHL 24 32 40 48
Maximum Propagation Delay, -
CCLR! to RGO teLH CL 50p.F 26 35 44 52 ns
Maximum Propagation Delay, teLn 16 21 26 31
ns
RCKt to Q teuL 16 | 21 26 31
Maximum Output Enable Time, tpzH 18 24 30 36 . ns
Gl toQ trzL RL=1kQ 18 24 30 36
Maximum Output Disable Time, | tenz C’-=59pF 18 24 30 36 ns
GttoQ te,z 18 | 24 30 36 ‘
Minimum Pulse | CCK or RCK )
Width High or Low tw 12 16 20 24 ns
CCLR Low 12 16 20 24
CCKENY! before
CCK?t 12 16 20 24
Minimum CCLR? before tsy ns
Setup Time CCK?t 12 16 20 24
GCK? to
RCK#tt 247 32 40 48
Maximum Input Capacitance Cin 5 pF
Maximum Output Capacitance Court |{Output Disabled| 10 pF
Power Dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Voc? fin.
T For AC switching test circuits and timing waveforms see. section 2.
Tt The RCK? to CCK?t setup time ensures that the counter will see stable data from the register output.
¢ SAMSUNG
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KS54HCTLS

590/591

8-Bit Binary Counters with

KS74HCTLS ~ Output Registers
AC ELECTRICAL CHARACTERISTICS (nput t,, <6 ns), HCTLS591
‘ T.225%C - KS74HCTLS KS54HCTLS
'__ Ta==~40°C to +85°C|T,=—-55°C to +125°C|
Characteristic Symbol| - Conditionst Vee=5.0V Voo =5.0V£10% Vec=5.0V 10% Unit
Typ Guarantéed Limits

Maximum Clock Frequency fmax 35 25 20 20 ns
Maximum-Propagation Delay, tpLH 24 32 40 48 s
CCKt to RGO torL 24 | a2 40 48 ’
Maximum Propagation Delay, ) -
CCLR! to REO tpLH %L:;?(%F 26 35 44 52 ns
Maximum ‘Propagation Delay, tpLH 27 37 46 55 ns
RCKt to Q tPHL 16 21 26 31
Maximum Output Enable Time,
Gito Q trzL 18 24 30 36 ns
Maximum Qutput Disable Time,
Gt to Q . : tpLz’ 18 24 30 3¢ ns
Minimum Pulse | CCK or RCK 12 16 20 24
Duration High or Low tw 7 ns

CCLR Low I 12 16 20 24

CCKEN! before

» CCK? 12 16 20 24

Minimum CCLR? before tsu ' ns
Setup Time CCK* 12 16 20 24
: CCK? to

ROKHH - , 24 32 40 48
Maximum Input Capacitance Cin 5 pF
Maximum Output Capacitance Court {Qutput Disabled pF
Power Dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc?, fin.
T For AC switching test circuits and timing waveforms see section 2.
11 The clocks may be tied together, in whicly case the register state will be one clock puise behind the counter.
¢ SAMISUNG
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KS54HCTLS £ +/8-Bit Binary Counters with
KS74HCTLS 59 2/ 593 “Input Registers i

FEATURES DESCRIPTION
* Parallel Register Inputs (’592) The '592 and '5693 both contain an 8-bit register which feeds
* Parallel 3-State 1/O: Register Inputs/Counter Outputs an 8-bit binary counter. The counter is incremented on the
(’593) ' rising edge of the CCK input, provided that clock enable,
¢ Counter Has Direct Overriding Load'and Clear CCKEN, is low. When the counter increments to the all
* Function, pin-out, speed and drive compatibility with ones condition, ripple carry out, RCO, will go low. This
54/74LS logic family * enables either synchronous cascading of the counters by
* Low power consumption characteristic of CMOS connecting the RCO of the first stage to the CCKEN of
* 3-State outputs with high drive current the second, or Clocking both circuits in paraﬁe_l._ Ripple
(lo. =24 mA @ VoL =0.5V) for direct bus interface cascading is accomplished by connecting the RCO of the
¢ Inputs and outputs interface directly with TTL, NMOS first to the CCK of the second stage. A clear input is also
and CMOS devices provided which will reset the counter to the all zeros state.

* 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

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.

* Package options include ‘‘small outline’’ packages The *592 differs from the 593 in that the latter device has
(Available Tape & Reel), standard DIPs. bidirgctional input/output pins. The 3-state outputs of the
counte( can be enabled and are active when enable input,

PIN CONF|GURAT|0NS G, is taken low and input G is tak.en hl:gh. The qutputs of
the counter then appear on the register inputs. This enables

592 '593 connection of this part to a system bus. The '5693 also has

a second clock enable pin, CCKEN, which is active high

7

(

s ]+ 167 Vo nvow [ 1 20 tl Veo and it also has an active low register clock enable, RCKEN.
c[:2 1517 A B/Qg [_‘ 2 19[] 6 These devices provide speeds and drive capability
oz 14|7] CIOAD  cra. q 3 187G equivalent to their LSTTL counterparts and yet maintain
e[ ]4 13177 Rex o/ (] 4 17[] ACKEN  CMOS power levels. The input and output voltage levels
F]s 12[J CCRER e/ [] 5 16]7) RCK allow direct interface with TTL, NMOS and CMOS devices
a[s 1] cok Fiae [] 6 15 [} ccken  without any external components.
ng 10 g CoR & [}7 141 CEKEN  allinputs and outputs are protected from damage due to
o[s 9[RS Hau[]s 13 CCK  static discharge by internal diode clamps to Vec and
CloAB[] o 12 7] ECIR ground.
anD [ 10 11[7] RCO
FUNCTION TABLE
‘ INPUTS (’592) FUNCTION
RCK CLOAD CCLR CCKEN CCK
X L H X X Register data is loaded into counter
X H L X X Counter clear
_1— H X X The data of a thru H inputs is stored into
H register
K= H H X X Register state is not changed
X H H L _r Counter advances the count
X v H H L 1 No count
X H H H X No count

X: Don’t care
RCO = Qa'*Qs'Qc’'* Qo' Qe' * Q' Q' * Qn’

(Qa’ ~ Qn’”: Internal outputs of the counter)

& SAMSUNG L
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KS54HCTLS & 8-Bit Binary Counters with
KS74HCTLS 592/ 593 . Inp:1 , égggter:un ers wi

LOGIC DIAGRAMS
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KS54HCTLS £Q92/CQ 8B Blnory C ~t‘ .
KsrancTLs 292/693 &8it Binary Counters wi

LOGIC DIAGRAMS (Continued)
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KS54HCTLS
KS74HCTLS

592/593

8-Bit Binary Counters with

Absolute Maximum Ratings*

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

(Vi< =0.5VorV,>Vgc +0.5V) . . ... +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Vcc +0.5V) . ... *20 mA
Continuous Output Current Per Pin, lo

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

Vccor GND pins ... ... ... ....... +250 mA

Storage Temperature Range, Tsg . . . ~65°C to +150°C
Power Dissipation Per Package, Pqt 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.

Input Registers

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

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

Range KS74HCTLS:

—40°C to +85°C

Input Rise & Fall Times, tr, t

KS54HCTLS: —55°C to +125°C

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)

T =25°C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|T,=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage Viu 08 0.8 0.8 v
- oy ViN=ViH or VL
g:;m‘t‘"\}oﬁ';ag;;e"e' Von | lo=—20uA  |Voc|Voc —0.1 Vec —0.1 Vee —0.1 v
lo=—6mA 4.2; 3.98 3.84 3.7
Vin=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input . .
Current ] Vin=Vcc or GND +0.1 +*1.0 +1.0 HA
N Qutput Enable
Maximum 3-State
loz =Vin +0.5 +5.0 +10.0 HA
Leakage Currer'It Vour=Voc or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current - lec lour=0RA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alce |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
& SAMISUNG

Electronics



: K854HCTLS

592/593

_8-Bit Binary Counters with

KS74HCTLS Input Reglstersa
AC ELECTRICAL CHARACTERISTICS (input t,, ti<2 ns), HCTLS592
1. <25°C KS74HCTLS _ KS54HCTLS
a =
Ta=—40°C to +85°C|T,=-55°C to +125°C
Characteristic Symbol|[ Conditions? Vee=5.0V Veo=5.0V=10% Vec=5.0V 10% Unit
Typ Guaranteed Limits
Maximum Clock Frequency fmax 35 25 20 20 MHZ!
Maximum Propagation Delay, teLH 24 32 40 48 ns
CCK?* to RCO ) tPHL 24 32 40 48
i i CL=50pF | .
Maximum F"ropagatnm Delay, toun 24 32 40 48 "
CLOAD! to RCO tPHL 24 32 40 48
Maximum Propagation Delay, ' .
CCLR! to RCO tPHL 24 32 40 48 ns
Maximum Propagation Delay, teLn CL=50pF (26 35 44 52 ns
RCK? to RCO tpy | CLOAD=GND |2g 35 44 52
- CCK or RCK
Mlplmum Pulse High or Low 12 16 20 24
Width —
CCLR Low tw 12 16 20 24 ns
CLOAD Low 12 16 20 24
CCKEN! before
ceKt 12 16 20 24
Minimum CCLR! before
Setup Time CCK?t tsu 12 16 20 24 . ns
RCK?* before
GLOAD 24 | @2 40 48
Data A-H? before|
RCK? 12 16 20 24
Minimum Hold Time th 0 4] 0 (o] ns
Maximum Input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic poWer dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
Tt The RCK* to CLOAD setup time ensures that the counter will see stable data from the register output. -

Electronics
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KS54HCTLS

592/593

8-Bit Binary Counters with

KS74HCTLS Input Registers
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS593
T.=25°C KS74HCTLS KS54HCTLS
.=
. T.= —40°C to +85°C|T,= ~55°C to +125°C|
Characteristic y Conditions? Vee=5.0V Vec=5.0V+10% Voc=5.0V+ 10% Unit
Typ Guaranteed Limits
Maximum Clock Frequency fmax 35 25 20 20 . ME
tp C_=50pF 24 32 40 48
Maximum Propagation Delay, LH CL=150pF 27 35 45 54 ns
CCKt to Q o CL=50pF 24 32 40 48
" |cL=150pF 27 | 35 45 54
Maximum Propagation Delay,| truv | . _ 500F 24 32 40 48 ns
CCK? to RCO o | - 24 | 32 40 48
t C_ =50pF 24 32 40 48
Maximum Propagation Delay, PLH CL=150pF 27 35 45 54 ns
CLOAD! to Q teHi CL=50pF 24 32 40 48
L - |c.=150pF 27 | 35 45 54 |
Maximum Propagation Delay,| tpn | 500F 24 32 40 48 ns
CLOAD! to RCO to |5 0P 24 | 32 40 48
Maximum Propagation Delay,| tpLh |C_=50pF 26 35 44 52 ns
RCK? to RCO tpn |CLOAD=GND 26 35 44 52
Maximum Propagation Delay, touL |CL=50pF 24 32 40 48 ns
CCLRi to Q CL=150pF 27 | 35 45 54 s
Maximum Propagation Delay, _
CCLR! to RGO trun |CL=50pF 24 32 40 48 ns
4 CL=50pF | 21 28 39 42 ns
Maximum Enable Time, P |Ri=1k|CL=1500F| 24 | 31 44 48
GtorGitoQ ‘ CL=50pF |21 | 28 35 42 ns
i CL=150pF| 24 | 31 44 48
Maximum Disable Time tpih |RL=1kQ 24 28 35 42 ns
Gl or Gt to Q torz |CL=50pF 21 28 35 42
CCK or RCK |
Minimum High or Low N 12 16 20 24 ns
-|Pulse Width | ZEIR Low 12 | 16 20 24
CLOAD Low 12 16 20 24
CCKEN! before
CCKt 12 16 20 24
RCKEN! to
Minimum | RCK? 12 16 24
Setup Time | GCLRY before
CCK? tsu 12 16 20 24 ns
RCK!t before
CLOADtt 24 32 40 48
Data A-H ;
before RCK? 12| 16 20 24
Hold Time ) th 0 0 0 0 ns
Maximum Input Capacitance | Ciy 5 pF
Maximum Qutput Capacitance| Cour |Output Disabled 10 | 10 i
Power Dissipation Capacitance*| Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
tt The RCK?t to CLOAD setup time ensures that the counter will see stable data from the register output.
¢ SAMSUNG
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SeacTis 595/596

8-Bit Shift Registers with

Output Latches

FEATURES

8-Bit Serial-In, Parallel-Out Shift Registers With Storage
o Choice of 3-State (’595) or Open-Drain (’596) Paraliel
Outputs
 Shift Register Has Direct Clear
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
(lo. =24 mA @ 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
e 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.

o o

PIN CONFIGURATION

DESCRIPTION

These devices each contain an 8-bit serial-in, parallel-out
shift register that feeds an-8-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 a-ditect-overriding clear, serial input, and serial

~ output pins for cascadlng

Both the shift reglster 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 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 Vgc and

ground.

a1 ~ 16 [JVee
o2 15 Qs
@& (]s 14 [ sER
Q] 4 136
a]s 12 SRCK
Qje 11 ) srek
o 37 10 L) SRer
anoL] 8 o[dan
"FUNCTION TABLE
INPUTS
- FUNCTION
SER SRCK SRCLR RCK G
X X X H v Qa thru Qu outputs disable
X X X X L Qa thru QH outputs enable
X L X X Shift register is cleared.
First stage of S.R. becomes “L”. Other stages store '
L —J_ . H X X the data of previous stage, respectively.
First stage of S.R. becomes "“H"”. Other stages store
H ——r_ H X X the data of previous stage; respectively.
} H X X State of S.R. is not changed.
X ¥ S.R. data is stored into storage register.
X N Storage register state is not changed.

X: DON'T CARE

¢ SAMSUNG
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Ksrancris 995/596

8-Bit Shift Registers with

Output Latches

LOGIC DIAGRAM
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KS54HCTL:

S

595/596

-Bit Shift Reglswrs with
__2_@ Latchosf Db

Storage Temperature Range, Tstg . . .
Power Dissipation Per Package, Pqyf

KS74HCTLS
Absolute Maximum Ratings*
Supply Voltage Range Vce, .. ... .. —-0.5V to +7V
DC Input Diode Current, lik

(Vi < =0.8V. or V| > Vge +0.5v) ... .. +20 mA
DC Output Diode Current, lox .

(Vo < =0.5V or Vo > Vg +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

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

Veccor GNDpins . ... ...... ... ... *+250 mA

—65°Cto +150°C
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 Dissipafion temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C

‘Recommended Operating Conditions

4.5V to 5.5V
0OV to Vee

Supply Voltage, Vce

DC Input & Output Voltages*,
Operating Temperature

Range KS74HCTLS: —40°C to +85°C

KS54HCTLS: —55°C to +125°C

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

Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

Vi, Vour . .

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

Electronics

—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
Input Voltage Vi 2.0 20 20 v
Maximum Low-Level
Input Voltage Vie | 0.8 0.8 0.8 v
Minimum High-Level VIN=ViH or VL
Output Voltage VoH - lo=—20uA Vee|Vee —0.1 Vge —0.1 Vge ~0.1 v
(Ali ’595 Outputs and lo=—6mA 4.2| 3.98 3.84 3.7
'596 Q'+ Output) L
VIN=Vin or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voitage oL lo=12mA 0.26 0.33 0.4 \
) lo=24mA }_0 .39 0.5 |
Maximum Input _
Current In  |ViN=Vcc or GND +0.1 *1.0 +1.0 pA
. Output Enable
Maximum Output
loz =V +0.5 *5.0 *+10.0 uA
Leakage Current Vour=Vec of GND
Maximum Quiescent 0 Vin=Vcc or GND 8.0 80.0 160.0 A
EL{p'pIy Current cc Iour=0yl§4_ : . T H
per input pin
Additional Worst =24V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lout=0uA
& SAMSUNG



KS54HCTLS 5 9 5 /596 8-Bit Shift Registers with

KS74HCTLS Output Latches
AC ELECTRICAL CHARACTERISTICS (input t,, <6 ns), HCTLS595, HCTLS596
1. =28°C KS74HCTLS KS54HCTLS
.= To=—40°C to +85°C|T,= —55°C to +125°C
Characteristic Symbol Conditions! Ve =5.0V Vee=5.0V210% Vee=5.0V% 10% Unit
Typ Guaranteed Limits
Maximum Propagation ten - 15 18 25 30
Delay, SRCK to Q' o |CE20PF 15 | 18 25 30 ne
4 C_L=50pF 17 22 28 33
Maximum Propagation PLH 1c =150pF 20 | 25 33 39
Delay, RCKt to Qa thru Q4 CL=50pF 17 22 28 33 ns
PHL | 6 = 150pF 20 | 25 33 39
Maximum Output Enable | tezu gL:fgng ;? g‘; gg ig
Time, Gb to Qa thru Qu RL=1kQ = - ns
('595 only) trzL C_=50pF |18 24 30 36
] C_=150pF| 21 27 35 a2
Maximum Output Disable | terz |RL=1kQ ;? 24 2[5) 36
Time, Gt to Qa thru Qu 27 42 ns
(595 only) - 18 24 30 36
i triz |CL=50pF 21 | 27 35 42
Maximum Propagation CL=50pF 18 24 30 36
Delay, G! to Qa thru Qu teLn L= 1500F - ns
('596 only) L=150p 21 | 27 35 42
Maximum Propagation CL=50pF 18 24 30 36
Delay, G to Qa thru Qu tPHL . —1500F ns
('596 only) L= P! 21 27 35 42
- SRCK or RCK
Mimum, | SOR PO 2 |vel 20 2|
Ul . |
se T ' SRCLR Low 12 | 16 20 I 24
SRCLR!? to
Minimum | SRCK! 12 ] 16 20 7 24
Setup Time | SER to SRCKY|  tsy 12 | 18 20 24 - |ns
SRCK* to :
] RCKI1 24 | 32 40 48
Minimum Hold Time th -3 0 0 o] ns
yaximum Input Capacitance| Cin 5 L pF
Maximum Output . :
Capacitance Cout |Output Disabled 10 pF
Power Dissipation ‘
Capacitance* Cro . pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
Tt This setup time ensures the register wilt see stable data from the register output.

¢ SAMISUNG o
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KS54HCTLS £Q7
KsvanctLs 297

8-Bit Shift-Registers with
Input Latches

FEATURES

8-Bit Parallel Storage Register inputs

¢ shift Register has Direct Overiding Load and Clear
* Function, pin-out, speed and drive compatibility with

54/74LS logic family
* Low power consumption characteristic of CMOS
¢ High-Drive-Current outputs:
lo. =8 mA @ Vo, =0.5V
inputs and outputs interface directly with TTL, NMOS
and CMOS devices
Wide operating voltage range: 4.5V to 5.5V
Characterized for operation over industrial and
military temperature ranges:
KS74HCTLS: —40°C to +85°C
KSS54HCTLS: ~55°C to +125°C
Package options include ‘‘small outline’’ packages
(Available Tape & Reel), standard DIPs.

.

PIN CONFIGURATION

m(iol

DESCRIPTION

The '597 consists of an 8-bit storage latch feeding a
parallel-in, serial-out 8-bit shift register. Both 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 LSTTL counterparts and yet maintain
CMOS power levels. The input and output voltage levels
allow direct interface with TTL, NMOS and CMOS devices
without any external components.

- Allinputs and outputs are protected from damage due to

static discharge by internal diode clamps to Vcc and
ground.

LOGIC DIAGRAM
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KS54HCTLS

597

8-Bit Shift-Registers with

KS74HCTLS Input Latches
FUNCTION TABLE
lﬂiw —_— FUNCTION
SER SRCK SRCLR | SRLOAD RCK
X X L H X S.R. is cleared to “L”
X X H J X Input register data is stored into S.R.
First stage of S.R. becomes “L". Other stages store
L —r H H X the data of previous stage, respectively.
First stage of S.R. becomes “H". Other stages stores
H _J_ H H X the data of previous stage, respectively.
X . X X X State of S.R. is not changed.
X X X X g Input data on A~vH line is stored into input register
X X X X NN Storage register state is not changed.
Absolute Maximum Ratings*
Supply Voltage Range Vge, ... .. .. —0.5V to +7V T Power Dissipation temperature derating:
DC Input Diode Current, Ik Plastic Package (N): —12mW/°C from 65°C to 85°C
(Vi< =0.5VorV,> Ve +0.5V) . .. .. +20 mA
DC Output Diode Current, lok . a8
(Vo < ~0.5V or Vo > Vce +0.5V) . ... +£20 mA Recommended Operating Conditions
Continuous Output Current Per Pin, lo Supply Voltage, Vec .. ... ... ... ... 4.5V to 5.5V
(—0.5V<Vo<Vcec +0.5V) ....... .. +35 mA DC Input & Output Voltages*, ViN, Vour . . OV to Ve
Continuous Current Through Operating Temperature
VeccorGNDpins . .. ... ... .. .. . . +125 mA Range KS74HCTLS: —40°C to +85°C

Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4t 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.

KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, t;, t Max 500 ns

Unused inputs must always be tied to an appropriate logic

voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTER'ST'CS (Vcc=5Vx10% Unless Otherwise Specified)

¢ SAMISUNG

Electronics

T.=25°C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta=-40°C to +85°C{T, = -55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
- - Vin=Vin or ViL
g:";:':l‘t‘"\'/ ;'t'fge"e"e' Vou lo=—20pA  |Voc|Vee —0.1 Vee —0.1 Ve —0.1 v
lo= —4mA 42) 3.98 3.84 3.7
- ViN=ViH or ViL
Maximum Low-Level| - V. lo=20pA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Comrom P N |Vin=Vcc or GND +0.1 +1.0 *1.0 WA
Maximum Quiescent Vin=V¢c or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4v
Case Supply Algc |other inputs: 2.7 2.9 3.0 mA
Current at Vcc‘ or GND
lour=0uA
‘725



KSS4HCTLS 597 , _g-Bit Shift-Registers with'

KS74HCTLS ““Input Latches
AC ELECTRICAL CHARACTERISTICS (input ., t<6 ns), HCTLS597
1. 225°C KS74HCTLS ' KS54HCTLS -
ch st symbol| Conditions! v‘ ‘_5 oy |Ta=—40°Cto +85°C|{T,=~55°C to +125°C Unit
aracteristic ym oncitions ce=> Vec=5.0V£10% Vee=5.0V+ 10% !
! Typ Guaranteed Limits
Maximum Clock Frequency | fmax 35 25 20 20 MHz
Maximum Propagation Delay, tPLH 15 18| = 25 30 ns
SRCK* to Q'y tPHL 15 18 25 30
Maximum Propagation Delay, tPLH C.=50pF 18 24 30 36 ns
SRLOAD! to Q'n teHL 18 24 30 36 .
Maximum Propagation Delay B
SROLR! to Q'y teHL 17 | 22 28 33 ns
Maximum Propagation Delay, trLH C_L=50pF 21 29 35 42 ns
RCK?t to Q'n tp, | SLOAD=Low | 21 29 35 42
) RCK or SRCK
Minimum High or Low . 12 16 20 24 _
Pulse Width | SREGLR or w
SALOAD Low 12 16 20 » 24
SRCLR? before
SROK? , 12 | 18 20 24
Minimum RCK?* before
Setup Time | SRCKH1 tsu 24 32 40 48 ns
SER before
SRCK# 12 16 20 24
A thru H before
| RCK? 12 16 20 : 24
Minimum Hold Time th 9] 0 0 o] ns
IMaximum Input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp pF

* Cep determines the no-load dynamic power dissipation: Pp=Cpp Vec? fin.
T For AC switching test circuits and timing waveforms see section 2.
1T The RCK? before SRCK? setup time ensures that shift register will see stable data comming from the register output.

égsm\nsume o 26
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KS54HCTLS
KS74HCTLS

640/643/645

Octal Bus Transceivers
with 3-State. Oulputs

FEATURES

¢ 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 @ Vor =0.5V) for direct bus interface

* [nputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

e 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

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
B 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 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 Vgc and
ground.

FUNCTION TABLE

or 1 ~ 20 ] Vec Control Operation
a2 =kl Inputs
a2 3 18] B1 G | DIR 840 643 645
a3 g4 I Inverted data | Data transmitted | Data transmitted
ra (s el es L | L | transmitted from | from Bus B from Bus B
:: E : ﬁ Ba Bus B to Bus A | to Bus A fo Bus A
BS — '
a7 []s 1307 se Inverted data Inverted data Data transmitted
as [ o 12 g B7 L | H | transmitted from | transmitted from | from Bus A
ano [ 10 11 B8 ] Bus AtoBusB |Bus AtoBus B | to Bus B
Buses isolated Buses isolated Buses isolated
H| X | (High-impedance | (High-impedance | (High-impedance
state) state) state)

¢ SAMISUNG
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KS54HCTLS

Ks74HCTLsi‘640/643/645

Octal Bus Transceivers
with 3-State Outputs

LOGIC DIAGRAMS

’645

"640 643
1 1) 1
on' " CF on 1
(19) (19) 19,
[} : 5 ( )G
2 2
Al @ z Al @ z A1’(2) >
(18) < (18) R
B1 B1 %lgf’ 81
3 3) -
ne Lo a2 PN
17 a7 9 7
— B2 B2 B2
4
PR p 2 BS a3 4 X
(18) (16) (16)
B3 B B3
5
A4 & z A4 5 k> A4 5 E’)
(15) {15
a oL, L
6 6 g
As() 47 A5“ z A5(6) !
(14) (14) (14)
BS BS BS
7
e 0 260 asll)
(13) 13 4
R i 19 g
(8 (8)
A7 ) z A7 2z A7 ® z
: { (12) %_lg) (12
B7 B7 87
as L

(9) (9)
A8 b O an A8 a O an
0 a1 B8 1 41 B8 B8

__ Absolute Maximum Ratings*

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

(Vi < =0.5V or V; > Vg +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) ..... +20 mA
Continuous Output Current Per Pin, lo

(—0.5V < Vo < Vgg +0.5V) ... ... .. +70 mA
Continuous Current Through

VeccorGND pins .. .............. +250 mA

Storage Temperature Range, Tgtg. . . —65°C to +150°C
Power Dissipation Per Package, Pqt 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.

(11)

T Power Dissipation temperature derating:
Plastic Package (N): —12mWy/°C from 65°C to 85°C

Recommended Operating Conditions

Supply Voltage, Veg ... ... ... ... .. 4.5V to 5.5V

DC Input & Output Voltages*, Vi, Vour .. OV to Ve
Operating Temperature

Range KS74HCTLS: —40°C to +85°C

KS854HCTLS: —55°C to +125°C

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

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

¢ SAMISUNG
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KS54HCTLS : Octal Bus Transceivers
KS74HC_E 640/ 643/ 645 w:':t: 3-;1ate Outputs

DC ELECTRICAL CHARACTERISTlCS {(Vcc=5V+10% Unless Otherwise Specified)

1. 225°C KST4HCTLS KSS4HCTLS
Characteristic (Symbol| Test Conditions e Ta=-40°C to +85°C|T,=—55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level )
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level .
Input Voitage Vie 0.8 08 0.8 v
- . ViN=Vi4 or VL
g::'&‘:"&;;‘fge"eve' Vo lo=—20uA  |Voe|Vee =0.1 Vee —0.1 Veg —0.1 v
c lo=—6mA 42| 3.98 3.84 3.7
ViIN=ViH or Vi
Mazximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input N |ViN=Vcc or GND +0.1 +1.0 +1.0 uA

Current

Output Enable )
loz =ViH +0.5 +5.0 +10.0 uA
Voutr=Vcc or GND

ViIN=Vcc or GND

Maximum 3-State
Leakage Current

Maximum Quiescent

Supply Current e louT=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alec |other Inputs: 27 29 3.0 mA
Current at Vcc or GND
lour=0uA

AC ELECTRICAL CHARACTERISTICS (input t,, ti<6 ns), HCTLS640, HCTLS643, HCTLS645

: Ta=25°C|, _ f fzfg(::Lfas°c To= —Kssss"acﬂzﬂ;snrc
Characteristic Symbol|Conditions® Vee=5.0V 'Vcc= 5.0V =10% ';cc= s.ove 10% |Unit
Typ Guaranteed Limits
toun CL=50pF 912 16 19
Maximum Propagation CL=150pF 12|15 21 25 ns
Delay, A to B, or B to A CL=50pF 9112 16 19
PHL |G, = 150pF 1215 21 25
tpzn C_L=50pF | 30|40 50 60
Maximum Output Enable RL=1kQ CL=150pF| 33|43 55 65 ns
Time, Gor DIRto Aor B | ) CL=50pF .| 30|40 50 60
PzL ’ CL=150pF| 33|43 55 65
Maximum Output Disable triz R =1kQ 20)27 34 40 ns
Time, G or DIR to A or B terz |[CL=50pF 20|27 34 40
Maximum Input Capacitance CiN 5 ) pF
Maximum Qutput Capacitance | Cout |[Output disabled 10 pF
Power Dissipation { cro G=Vcc 5 pF
Capacitance* (per stage) G=GND 30

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

& SAMISUNG . 726
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KS54HCTLS
KS74HCTLS

646/648

«

Octal 3-State Bus Transcelvers‘
with’ Reglsters ‘

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

e Low power consumption characteristic of CMOS

3-State outputs with high drive current

(lo.=24 mA @ Vg, =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.

3

PIN CONFIGURATION

T -
=
1ol [ER R
| 111 ot
< I S S o < Ll
2] [} (o}
2 2 2
@ T T @ a T
[ [T
':
bl [
Lt Ldyty
— N

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

Lt L X X X L L H X X L

Real-Time transfer
bus B to bus A

Real-Time transfer
bus A to bus B

BUS B

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

DESCRIPTION

The '646 and ‘648 are bi-directional bus transceivers with
D-type 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. 1t 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
registers associated with those inputs.

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 flip-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 clamps to V¢ and
ground.

BUS B

21) (3 (M) (23) (2) (22)  (21) 3) (1) (23) (2 (22)
G DIR CAB CBA SAB SBA G DIR CAB CBA SAB SBA
X X t X x X L L X X X H
X X X t x X L H X X H x

H X t t X X

Transfer stored
data to'A AND/OR B

Storage from
A ANDI/OR B

¢ SAMSUNG
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KS54HCTLS R, : Octal 3-State Bus Transcelvers
KS74HCTLS 646/ 648 with Registers

FUNCTION TABLE

Inputs Data 1/O0* Operation or Function
G DIR CAB CBA SAB SBA| A1 thru A8 | B1 thru B8 ’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
H X t t X X Inout Input Store A and B data Store A and B data
H X HorLHorlL X X P P Isolation, hold storage isolation, hold storage
L L X X X L Output Inout Real-Time B data to A bus|Real-Time B data to A bus
L L X HorlL X H pu P Stored B data to A bus | Stored B data to A bus
L H X X L X nout Output | RE@FTime A data to B bus Real-Time A data to B bus
L HHoL X H X pu utp 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 '646

G
(OF s —Jen
saB T sBA
CAB o CBA
> J 10F8 <}

CHANNELS

z
'

v A v]r \
A4

TO 7 OTHER CHANNELS

, -
o 648 G
3) < |(21)
SDAB _ SBA
v . CBA
o> 10F8 -4%—(3(23)
CHANNELS _____J__,____
r-""‘ . L —
! b 5
@ < o l
Al Yy T N ndlb ~
3¢
—p—
D
N — _ —
R vy v v vy v

V"
TO 7 OTHER CHANNELS

§ SAMSUNG | R
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KS54HCTLS

646/648

Octal 3-State Bus Transcelvers
with'Registers

KS74HCTLS
Absolute Maximum Ratings*
Supply Voltage Range Veg, ... .. .. -0.5V to. +7V
DC Input Diode Current, ik )

(Vi< =05V orVi>Vge +0.5v) ... .. +20 mA
DC Output Diode Current, lok

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

(—0.5V< Vo< Vgec +0.6V) . ... ... .. +70 mA
Continuous Current Through

Vecor GND pins . . ... ... ... ..... +250 mA

Storage Temperature Range, Tsig . . . —65°C to +150°C
Power Dissipation Per Package, Pyt 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.

*

1 Power Dissipation temperature derating:
Plastic Package (N}: —12mW/°C from 65°C to 85°C

Recommended Operating Conditions

Supply Voltage, Ve . .. ... .. ... ... 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, t; 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)

T = 25°C KS74HCTLS KSS4HCTLS i
Characteristic |[Symbol| Test Conditions a= Ta= —40°C to +85°C|Ty = —55°C to +125°C|Unit
Typ Guaranteed Limits )
Minimum High-Level
Input Voltage Vi . 2.0 2.0 2.0 v
Maximum Low-Level
Input Voitage ViL 0.8 0.8 0.8 v
- . VIN=Viq or Vi
Mi -
o:;m"\", o"l't'ggeLe"e' Vou lo=—204A  |Vce|Voc ~0.1 Vee 0.1 Vee —0.1 v
lo=—6mA 4.2 3.98 3.84 3.7
VIN=ViH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
' lo=24mA 0.39 0.5
Maximum tnput
Current P in  |Vin=Vcc or GND +0.1 +1.0 £1.0 A
: Output Enable
Maximum 3-State
loz =Viy +0.5 +5.0 +10.0 uA
Leakage Current Vour=Veo or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lout=0uA 8.0 80.0 160.0 KA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
¢ SAMSUNG
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KS54HCTLS 646/64 8 Octal 3-State Bus Transceivers

KS74HCTLS with Reglsters
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS645, HCTLS648
T.=25°C KS74HCTLS KS54HCTLS
.=
T,=-40°C .« +85°C|T,=—55°C to +125°C
Characteristic Symbol | Conditions! Vee=5.0V Vo= w0V 10% Vec=5.0V 10% Unit
Typ Guaranteed Limits
Maximum Clock fmax |CL=50pF | 40|30 25 20 MHz
Frequency
. . ¢ CL=50pF 1419 24 29
Maximu Propagation P |cu=150pF 17|22 29 35 ns
' r -
fo B or A Output 1o |CL=500F 14]19 24 20
PHL|CL=150pF 1722 29 35
. . 4 =50pF 22130 37 45
Maximum Propagation PLH CL=150pF 25|33 42 51
Delay, CBA or CAB Input ns
to A or B Output tpra, | CL=50PF 22(30 37 45
| C_=150pF 25133 42 51
Maximum Propagation toLn C_=50pF 26|35 44 53
iDelay,t SBA or SAB input | C.=150pF 29|38 49 59 ns
to A or B Output ) CL=50pF 2635 44 ) 53
(with A or B High) PHL 1CL=150pF 29 |38 49 59
Maximum Propagation oy |CH=50PF ' 26|35 44 53
|Delay, SBA or SAB Input CL=150pF 29(38 49 59 ns
to A or B Output ¢ CL=50pF 26|35 44 53
(with A orB Low) PHL 1CL=150pF 29|38 49 59
Maximum Output Enabl tezL CL=50pF | 3345 56 i 67
a. Ui utpu e
= =150pF| 36 73
Time, G or DIR Input to RL=1kQ Co P 48 61 ns
A or B Output | CL=50pF | 33|45 56 67
' PZH CL=150pF| 36|48 61 73
Maximum Output Disable t _ 26|35 44 ) 53
Time, G or DIR Input to PHz 2L=;'(()9F ns
A or B Output tpz |CL=50p 26|35 44 53
Pulse Duration, Clocks
High or Low tw 10 13J 17 20 ns
. 0
Setup Time, A before -
CAB? or B before CBAt teu 10113 7 20 ns
Hold Time, A after CABt
or B after CBA? th 0|0 0 ns:
Maximum Input Capacitance| Cin -5 pF
Maximum Output ’
Capacitance Court |Output Disabled 10 ; pF
Power Dissipation
Capacitance* Ceo pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
tt These parameters are measured with the internal output state of the storage register opposite to that of the bus input.

< SAMSUNG
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KS54HCTLS
KS74HCTLS

651/652

Octal 3-State Bus Transcelvers
with' ~Registers Y

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
(lo. =24 mA @ 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
e 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

e o

r r N r

iR i

i | ! IREI
< Ll o < Ll ©
%] (] Q 2]
N Ty

(b 1o

Lty Ldjld

l , R ,

@) @ (1) (23) @ 22 ) @) (1) (23) 2 (22)

G DIR CAB CBA SAB SBA
H X X L X

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

Real-Time transfer
bus A to bus B

Real-Time transfer
bus B to bus A

DESCRIPTION

These devices consist of bus transceiver circuits, D-type
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 mode, it is also possible to store data without
using the internal D-type flip-flops by simultanieously 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 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 Vgc and
ground.

[+

»

2
(21) (3) (1) (23) (2) (22) (21) (3) (1) (28) (2) (22)
G DIR CAB CBA SAB SBA . G DIR CAB CBA SAB SBA'
X X t X X X ‘L L X X X H
X X X t X X L H X X H X
H X ¢t t X X

Transfer stored data
to A andior B

Storage from
A AND/OR B
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KS54HCTLS
KS74HCTLS

651/652

Octal 3-State Bus Transceivers

with Registers

FUNCTION TABLE

INPUTS DATA 110* OPERATION OR FUNCTION
- |GAB GBA| CAB CBA |SAB SBAJA1 THRU A8 |B1 THRU B8 651 652

L H HorLHort] X X Inout Inout Isolation Isolation

L H| t t |x X pu P Store A and B Data Store A and B Data

X H ' Hortl X X Input Not specified Store A, Hold B Store A Hold B

H H t t X' X Input Output* Store A in both registers | Store A in both registers

L X IHorr 1t X X [Not specified input Hold A, Store B Hold A, Store B

L L t t X X**  Output* Input Store B in both registers | Store B in both registers

L L X X X L Output Inout Real-Time B Data to A Bus | Real-Time B Data to a Bus

L L X HorlLl X H P P Stored B Data to A Bus Stored B Data to A Bus

H H X X L X Input Outout Real-Time A Data to B Bus | Real-Time A Data to B Bus

H HHorL X |H X P P Stored A Data to Bus | Stored A Data to B Bus
Stored A Data to B Bus and|Stored A Data to B Bus and

H L HorlHorlH H Output Output 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
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KS54HCTLS
KS74HCTLS

651/652

Octal 3-State.Bus Transceivers
with Registers

Absolute Maximum Ratings*

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

(Vi< =0.5V or V| >Vcc +0.5V) .. ... *20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vg > Vgc +0.5V) .. .. £20 mA
"Continuous Output Current Per Pin, Io

(—=0.5V< Vo< Vgc +0.5V) . ... ... .. +70 mA

" Continuous Current Through
Vecor GNDpins ... ........... .. +250 mA

Storage Temperature Range, Tstg . ... —65°C to +150°C
Power Dissipation Per Package, Pqt 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

t Power Dissiﬁation temperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C

Recommended Operating Conditions

Supply Voltage, Vce 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vour . . OV to Vec

Operating Temperature

Range KS74HCTLS: —40°C to +85°C

. KS54HCTLS: —55°C to +125°C

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

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

DC ELECTR'CAL CHARACTER'STICS (Vcc=5Vi1d% Unless Otﬁerwise Specified)

Electronics

T.250c | KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|Ta= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage VIH 2.0 2.0 2.0 \
Maximum Low-Level
input Voltage ViL 0.8 0.8 0.8 v
i i VIN=Vi4 or Vi
?)ﬁ:‘f;:‘:’(:ﬂ\‘l/ol;ltlaggeLevel VoH lo=—20uA Vee|Vee —0:1 Vcc —0.1 Vee —0.1 v
lo= —6mA 4.2| 3.98 3.84 3.7
ViN=Vin or Vi
Maximum Low-Level v, lo=20uA 0 0.1 0.1 0.1
Output Voitage o lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Coromt " N |[Vin=Voc or GND +0.1 +1.0 +1.0 WA
. ; ) Output Enable
“L?;‘,g‘;;“ Ci,s,::te loz' | =Vm +0.5 *5.0 +10.0 A
Vour=Vc¢c or GND
Maximum Quiescent|’ ViN=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V.
Case Supply Alge | other Inputs: 27 29 3.0 mA
Current at Vcc or GND '
lour=0uA
¢ SAMSUNG



KS54HCTLS
KS74HCTLS

651/652

Octal 3-State Bus Transcelvers
with Registers

AC ELECTRICAL CHARACTERISTICS (input t,, <6 ns), HCTLS651, HCTLS652

T, =25°C KS74HCTLS KSS54HCTLS
=
To=—40°C to +85°C|T,=-55°C to +125°C
t =
Characteristic Symbol Conditions Vee=5.0V Vec=5.0V=10% Vec=5.0V 10% Unit
Typ Guaranteed Limits
Maximum Clock Frequency fmax |CL=50pF 40 | 30 25 20 MHZ|
. . CL=50pF 14 | 19 24 29
Maximum Propagation teLH
= 2 29
Delay, A or B Input to C=150pF 17 12 — 35 ns
B or A Ouput torL C_=50pF 14 | 19 21 20
- C_=150pF 17 | 22 26 26
. ) CL=50pF 22 | 30 37 45
Maximum Propagation tPLH _
Delay, CBA or CAB Input to CL=150pF 26 | 33 42 51 ns
A or B Output tonL C_=50pF 22 | 30 37 45
CL=150pF 25 | 33 42 51
Maximum Propagation tein CL=50pF 26 | 35 44 53
Delay, SBA or SAB Input to C.=150pF 29 BB 49 59 ns
A or B Output t C_=50pF 26 | 35 44 53
(with A or B High) PHL |CL=150pF 29 | 38 49 59
Maximum Propagation toun CL=50pF 26 | 35 44 53
Delay, SBA or SAB Inputto | CL=150pF 129 | 38 49 59 ns
A or B Output N CL=50pF 26 | 35 44 53 :
(with A or B Low) PHL |CL=150pF 29 | 38 49 59
Maximum Output Enable tezL C"iSOpF 33 | 45 56 67
Y = C_=150pF| 39 | 48 61 73 R
Time, GBA to A or RL=1kQ [~ ns
GAB 10 B t C_.=50pF |33 | 45 56 67
. |cL=150pF| 39 | 48 61 73
Maximum Output Disable teHz |RL=1kQ 26 | 35 44 53 n
Time, GBA to A or GAB to S
8 | tmg (CZ500F 26|35 44 53
Minimum Pulse Width
_Ciocks High or Low tw 10 | 13 A 20 ns
Minimum Setup Time, A before
CABt or B before CBAt teu 1013 17 . ns
Minimum Hold Time, A after
CAB! or B after CBA th R F,S’_,_l ° ns
Maximum Input Capacitance | Ciy o | 5 I | PF |
Maximum Output Capacitance| Cout |Output Disabled N 10 pF
Power Dissipation
Capacitance* Ceo pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
737
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KS54HCTLS;
KS74HCTLS 658/ 659

-Octal Bus Tramﬁoivers

e N
, "é with Parity
FEATURES DESCRIPTION

Bus Transceivers with inverting Outputs (’650) or True
Outputs ('659)

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
54/74LS logic family

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

(lo. =24 mA @ 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

KSS4HCTLS: -55°C to +125°C

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

PIN CONFIGURATION

FUNCTION TABLE

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 GBA. 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 AP} and
BPI.

The bidirectional I/0 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 BP{ have similar circuits.

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 Vec and
ground.

CONTROL | NUMBER OF HIGH | NUMBER OF HIGH | OUTPUTS OPERATION
INPUTS INPUTS. ON INPUTS ON
GBA | GAB A BUS AND API B BUS AND BPI APO BPO HCTLS658 HCTLS659
X 0,2 4,6,8 Z H . '
L L B Data to A Bus B Data to A Bus
X 1,3,5,7,9 zZ L
0,2, 4,6,8 X H 2z :
H H A Data to B Bus A Data to B Bus
1,3,5,7,9 X Lz
H L X X z z Isolation Isolation
X 0,2,4,6,8 H
L " X 1,3,5,7,9 L B Data to A Bus, | B Data to A Bus,
0,2, 4 6 8 X A Data to B Bus A Data to B Bus
1,3,5,7,9 X L

& SAMSUNG
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(EStelLs 658/659

Octal Bus Transceivers
with Parity

- LOGIC DIAGRAM
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Absolute Maximum Ratings*

Supply Voltage Range Veg, ... . . .. —-0.5V to +7V
DC Input Diode Current, ik

(Vi< =0.5Vor V> Vee +0.5V) ... .. +20 mA
DC Output Diode Current, lok

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

(—0.5V<Vp<Vcc +0.5V) . . ... ... . +70 mA
Continuous Current Through

VeccorGND pins . ... ... ........ +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4t . . . . .. 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/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Veg . .. ... . ... ... 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, t, t; .. ... ... . Max 500 ns

Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)
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~ Octal Bus Transceivers
" with Parity ’

KSSHCTLS 658/659

DC ELECTRICAL CHARACTERISTICS {(Vcc=5V+10% Unless Otherwise Spé‘cﬁied)

Electronics

T.=25C KS74HCTLS KS54HCTLS
Characteristic [Symbol| Test Conditions a= Ta=—40°C to +85°C|T,= —55°C to +125°C|Unit
) Typ Guaranteed Limits
Minimum High-Level '
Input Voltage ViH 2.0 2.0 2.0 \"
Maximum Low-Level
input Voltage ViL 0.8 0.8 0.8 \"
- — ViN=ViH or ViL
g:ﬂg?:ltjr?/o'-l‘t‘ggel-evel Vou lo==20pA - |Vcc|Vee —0.1 Vee —0.1 Vee 0.1 v
lo= —6mA 4.2 3.98 3.84 3.7 ’
VIN=VH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage ok lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Current Iin Vin=Vcc or GND +0.1 *+1.0 +1.0 uA
. Output Enable
Maximum 3-State
loz =ViH +0.5 +5.0 *+10.0 uA
Leakage Current Vour=Vcc or GND
Maximum Quiescent VIN=Vcc or GND
Supply Current lcc lour=OpA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alce |other Inputs: 2.7 2.9 3.0 mA.
Current at Vec or GND .
lout=0uA
& SAMISUNG 740



KS54HCTLS p £ | ,
KS74HOTLS 658/659 3::’;,31’, g:lifyTransce:vers

AC ELECTRICAL CHARACTERISTICS (input t,, <6 ns), HCTLS658, HCTLS659

1. 2 25°C KS74HCTLS KS54HCTLS
.= To= ~40°C to +85°C|T, = —55°C fo +125°C|,
Characteristic Symbol Conditions! Vee=5.0V Vo= 5.0V 10% Voo =5.0V £ 10% Unit
Typ Guaranteed Limits
4 CL=50pF 20 25 30 39
Maximum Propagation PLH C.=150pF 23 28 35 ' 45 s
Delay, AorBtoBorA | Ic =50pF 20 | 25 30 39
P 1CL=150pF 23 | 28 35 45
N CL=50pF 24 32 40 48
Maximum Propagation PLH CiL=150pF 27 35 45 54
Delay, Aor BtoBor A ; CL=50pF 24 32 40 48 ns
PHL |CL=150pF 27 | 38 45 54
4 CL=50pF 20 25 30 39
Maxxmum Propagation PLH C,=150pF 23 28 35 45 ns
Delay A or B to for |CL=50PF 20 25 30 39
APO or BPO PHL |G =150pF 23 | 28 35 45
4 C_=50pF |20 25 30 39
Maximum_ Enable Time, PZH RL=1kQ C_=150pF| 23 28 35 45 ns
GAB or GBA to ' CL=50pF (20 | 25 30 39
APO or BPO FzL CL=150pF| 23 | 28 35 45
'“Gﬁg"::"% BDf‘:g'e Time, | ., |R.=1x0 20 | 25 30 39 ns
C.=50pF 20 25 30 39 ns
APO or BPO tpuz | PL=0P
Maximum Input Capacitance| Cin 5 | pF
Maximum Output
Capacitance Cour PF
Power Dissipation
Capacitance* Cep pF

* Cpp determines the no-ioad dynamic power dissipation: Pp=Cpp Vcc? fin.
t For AC switching test circuits and timing waveforms see section 2.

< SAMISUNG ]

Electronics



IS 664/665

. Octal Bus Transceivers
“" " with Parity . in

FEATURES

e 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
54/74LS logic family

Low power consumption characteristic of CMOS

* 3-State outputs with high drive current

(loL =24 mA @ VoL =0.5V) for direct bus interface
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

* Wide operating voitage 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 op‘tions include ‘‘small outline’’ packages
(Available Tape & Reel), standard DIPs.

PIN CONFIGURATION

] L] ® & o o

.

FUNCTION TABLE

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 generate parity outputs,
APQ and BPO, which reflect the number of high levels at
the A Bus and B Bus, respectively, taking into account the
parity inputs APl 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 puil-down
resistors. The parity inputs APl and BPI have similar cir-
cuitry.

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.

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

CONTROL | NUMBER OF HIGH | NUMBER OF HIGH OUTPUTS OPERATION
__INPUTS INPUTS ON ° INPUTSON |
G | DR A BUS AND APl B BUS AND BPI APO| BPO ’664 ’665
X 0,2,4,6,8 z H _
L L B Data to A Bus B Data to A Bus
X 1,3,5,7,9 z L
0,2,4,6,8 X H z _
L H A Data to B Bus A Data to B Bus
1,3,5,7,9 X L z
H X X X z z Isolation Isolation
¢ SAMISUNG
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KSSAHCTLS 664/665

Octal Bus Transceivers
with Parity

LOGIC DIAGRAM
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Absolute Maximum Ratings*

Supply Voltage Range Vge, ... .. .. —-0.5V to +7V
DC Input Diodé Current, Ik

(Vi < =0.5V or V; > Vec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < ~0.5V or Vo > Vgc +0.5V) . ... £20 mA

Continuous Qutput Current Per Pin, lo

(—0.5V < Vo < Vgc +0.5V) . .. . .. . 70 mA
Continuous Current Through

Vec or GND pins . .. . .. R, +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, PgT . . .. . . 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/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Veg . ... .. ... ... .. 4.5V to 5.5V
DC Input & Output Voitages*, 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, & .. .. ... .. Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)
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KS54HCTLS
KS74HCTLS

664/665

Octal Bus Transceivers
with Parity '

DC ELECTRICAL CHARACTER'ST'CS {(Vcc=5V+10% Unless Otherwise Specified)

T, =25°C KS74HCTLS KS54HCTLS
Characteristic (Symbol; Test Conditions a= Ta=—40°C to +85°C|T, = —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level }
Input Voitage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
- . VIN=ViH Or ViL
h-
g"j’;::j‘t‘“\‘/(;'t'gg;e"e' Vo | lo=—20uA  |Voc|Vee =0.1 Vee —0.1 Ve ~0.1 v
lo= —6mA 4.2/ 3.98 3.84 3.7
ViN=ViH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=12mA 0.26 0.33. 0.4 v
lo=24mA 0.39 0.5
Maximum [nput
Corront P In  |[Vin=Vcc or GND £0.1 +1.0 *1.0 A
: Output Enable
Maximum 3-State
loz =V +0.5 +5.0 +10.0 uA
Leakage Current Vour=Vec or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
¢ SAMISUNG
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SICTS 664/665  coma e

AC ELECTRICAL CHARACTERISTICS (input t, <6 ns), HCTLS664/655

T, =25°C KS74HCTLS KSS4HCTLS
- [ = —40° o, - - ®
* Chiracteristic . |Symbeol Conditions Vec=5.0v [T vm‘-os ﬁvt: 1*0': ¢ vmf;g\:: :;:5 Clunit
: . Typ Guaranteed Limits
, tory |CL=50PF 20 | 25 30 39
Maximum Propagation PLH |CL=150pF 23 | 28 35 45 ne
Delay, AorBloBorA |~ lci=50pF 20 | 25 30 38
PHL | CL=150pF 23 | 28 35 36
tor, |CL=50PF 24 | 32 40 48
Maximum Propagation PLY | C =150pF 27 | 35 45 54 i
Delay, A or B to " | o |CL=50PF 24 | 32 40 48
APO or BPO PHL | CL=150pF 27 | 35 45 54
tpuy | CL=50PF 20 | 25 30 39
Maximum Propagation M 1 =150pF 23 | 28 35 45 ne
Delay, API or BPI to CL=50pF 20 25 30 39
APO or BPO - : PHL |G = 150pF 23 | 28 35 45
. N C.=50pF {24 | 32 40 48
Maximum Output Enable M o |CL=150pF| 27 | 35 45 54
. = R.=1kQ ns
Time, Gto Aor B \ CL=50pF | 24 32 40 48
PZL CL=150pF| 27 | 35 45 54
Maximum Output Delay trHz |RL=1kQ 24 32 40 48 ns
Time, Gto Aor B tpz |CL=50pF 24 22 40 50 :
N CL=50pF |24 | 32 40 48
Maximum Output Enable | *2" Ru=1kq [CL=180PF| 27 | 35 45 54 ns
Time DIR to A or B - . CL=50pF |24 | 32 40 48
PZH CL=150pF| 27 | 35 45 54
Maximum Output Disable | tpHz |Re=1kQ 20 32 40 48 ns
Time, DIRto A or B tuz |CL=50pF 24 32 40 48
Maximum Input Capacitance; Ci 5 pF
Maximum Output ) .
Capacitance Coqr Output Disabled 10 pF
Power Dissipation
Capacitance* Ceo | pPF

* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
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KS54HCTLS £7(0) .
kszanoris 070

4-By-4 Register Files with

FEATURES

e 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:

lor =8 mA @ VoL =0.5V

Inputs and outputs interface directly with TTL, NMOS

and CMOS devices

* Wide operating voltage range: 4.5V to 5.5V

Characterized for operation over industrial and

military temperature ranges:

KS74HCTLS: —-40°C to +85°C

KS54HCTLS: —55°C to +125°C

* Package options include ‘‘small outline’’ packages
(Available Tape & Reel), standard DIPs.

PIN CONFIGURATION

with 3-State Outputs:

DESCRIPTION

The '670 is a 16-bit 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 four
Data inputs. The Write Address inputs (W, and Wpg) 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 (R,
and Rg). The addrssed word appears at the four outputs
when the read enable (Gg) 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 512 locations by tying the 3-State outputs together.
Since the limiting factor for expansion is the output HIGH
current, further stacking is possible by tying pull-up resistors
to the outputs to increase the Iy current available. Design
of the read enable signals for the stacked devices must
ensure that there is no overlap in the LOW levels which

o2 ./ v would cause more than one output to be active at the same
nsl: 16 30‘:‘: time. Parallel expansion to generate n-bit words is ac-
0z 18 3 W complished by driving the Enable and Address inputs of
o433 W each device in parallel.
Rs [4 13[JWe
R [}5 12 _'_]Ew These devices provide speeds and drive capability
a4[Je 1 :]ER equivalent to their LSTTL counterparts and yet maintain
a3[]7 10 :] Qat CMOS power levels. The input and output voltage levels
GNo [ 8 s[Ja2 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
FUNCTION TABLES ground.
WRITE MODE SELECT TABLE READ MODE SELECT TABLE
OPERATING INPUTS INTERNAL INPUTS
MODE — LATCHES@ OPERATING RNA OUTPUT
Gw | Dn MODE G | [NTERNAL Qn
o L L L LATCHES(®)
Write Data L H H L L L
Read
Data L H H
H X no change
Latched Disabled H H (2)
NOTE: NOTE:

a. The Write Address (Wa and Wg) to the “Internal
latches” must be stable while Gy is LOW for conven-
tional operation.

b. The selection of the “internal latches” by Read Address
(Ra and Rg) are not constrained by Gw or Gr
operation. .
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KS54HCTLS |
ks7anctis 670

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

LOGIC DIAGRAM

}._

D1 ——|“5’ >0 +

IE

L
| L 10 o
1
o]
D
1
1

D2 -ﬂ)—Dc

DATA

(9)

INPUT

Da—‘—z)—Dc

—Q3

&

D4 (—GLDO

v

T
Jt LJ J
| %2 | ° 3] | ° 3
T i ?
9 9
L Ll L AL

Y
9

L

|

9

{12) |(13) |(14)
Gy Ws W,

WRITE INPUT

Absolute Maximum Ratings*

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

(Vi < =0.5V or V) >Vge +0.5v) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vgc +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo .

(—=0.5V < Vo <Vcc +0.5V) ... ... .. +70 mA
Continuous Current Through

Vecor GND pins ... ............. +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, PgT ... ... 500 mwW

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

4) o (5)
Ra  Gp R
—
READ INPUT

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

Recommended Operating Conditions
Supply Voltage, Vec .. .. ... ... .. .. 4.5V to 5.5V
DC Input & Output Voltages*, Vi, Vout . . OV to Vec
Operating Temperature

Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: ~55°C to +125°C
Input Rise & Falt Times, t, t ...... ... Max 500 ns

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

Electronics
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K854HCTLS
: KS74HCTLS

670

4-By-4 Register Files with

.

with 3-State Outputs

DC ELECTRICAL CHARACTERISTICS (voc=5v£10% Unless Otherwise Specified)

T, =25°C KS74HCTLS KS54HCTLS
Characteristic  |Symbol| ‘Test Conditions a= Ta=—40°C to +85°C|T,= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi, 2.0 2.0 2.0 \
Maximum Low-Level
input Voltage Vi 4 0.8 0.8 0.8 \'
- o ViN=Vin or Vi
g:;gl:rgnggseLevel Vou lo=—20uA Veel|Vee —0.1 Vee —0.1 Vee —0.1 v
lo=—6mA 4.2/ 3.98 3.84 3.7
ViN=Vin or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
. lo=24mA 0.39 0.5
Maximum Input '
Current P In |ViN=Voc or GND +0.1 1.0 1.0 WA
. y Output Enable
Loakage urent | 107 | =V £05 +5.0 £10.0 WA
) Vour=Vec or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lee | 1our=0uA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply . Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vec or GND
loyr=0uA
-\Sgsm\nsums 148
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KSS4HCTLS 670 | 4-By-4 Register Files with
KS74HCTLS o with 3-State Outputs

AC ELECTRICAL CHARACTERISTICS (nput t, t<6 ns), HCTLS670

T.=259°C KS74HCTLS KSS54HCTLS
=
. ", _ Ta= —40°C to +85°C{T,=—55°C to +125°C|
Characteristic Symbol Conditions' Vce=5.0V Vee=5.0V=10% Vec=5.0V= 10% Unit
Typ Guaranteed Limits
to CL=50pF 20| 32 40 48
LH - .
Maximum Propagation Delay, CL=150pF 2335 45 54 ns
Ra or Rg to Output ¢ CL=50pF 20|32 40 48
PHL ICL=150pF 23|35 45 54
1o, (CL=50DF 27 |36 45 : 59
PLH - .
Maximum Propagation Delay, CL=150pF 3039 50 65 ns
Gw to Output 1oy |CL=500F 27| 36 45 59
PHL 1CL=150pF 3039 50 ‘ 65
o CL=50pF 27 | 38 45 59
LH -
Maximum Propagation Delay, CL=150pF 30|39 50 65 ns
Data to Output N C_=50pF 27 | 36 45 ] 54
- P loL=150pF 30 | 39 50 60
¢ CL=50pF |24 |32 40 48
PZH -
Maximum Output Enable Time RL= 1k CL=150pF| 27 | 35 45 54 ns
Gr to Output . CL=50pF |24 |32 40 48
L PzL CL=150pF| 27 | 35 45 54
Maximum Output Disable Time | tprz |R =1k@ 24 |32 40 48 ns
Gr to Output tprz |CL=150pF 24 | 32 40 48
Set up Dn to Gw tsu 9112 i 15 18 ns
Time | WaWagto Gy 1518 23 27
Hold Dn to Gw o| o 0 ' )
R —————— 1 - ns
T'me o Wa, Wpg to G_w 0 0 0 o]
_Maximum Input Capacitance CiN 5 pF
Maximum Output Capacitance | Cour |Output disabled 10 pF
Power Dissipation Capacitance*| Cpp pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin
* For AC switching test circuits and timing waveforms see section 2.
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ks7ancris 67 9/680

12:Bit Address Cpmp gatbrs

FEATURES

* ’679: 12-bit to 4-bit 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:
(loL =24 mA @ 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
A1 [ ~ 20[7 Vec
A2 19f]6
Aa3[da Y
A4 Qs 17pJP3
As[s 16 P2
a6 [Je 1s[g e
YA m b 14 ]P0
as[Je 13[J 12
A9E9 12 :]A1'1
ano[Jro 11[]at0

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 12 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 A1 through A7 must be low
and that inputs A8 through A12 must be high to cause the
output to go low. Equality of the address applied at the A
inputs to the preprogrammed address is indicated by the
output being low.

The '679 features an enable input (G). When Gis low, the
device is enabled. When G is high, the device is disabled
and the output is high regardiess 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 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 Vcc and
ground.

'680
-~ ars e 20§ Vee
az{]2 19[Jc
A3 18]y
As[}4a 17[]P3
ass 16[7] P2
as[]s ws[]er
ar[7 1afJpo .
as[Je 13 a2
Iv1m k) 12f3 Aan
GND ] 10 118;\10

& SAMISUNG
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KS54HCTLS
KS74HCTLS

679/680

12-Bit Address Comparators

LOGIC DIAGRAMS

()
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[{)]

’680

Electronics
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KSSaHCTLS 679/680

12-Bit Address Comparators

FUNCTION TABLE

'679 680 INPUTS COMMON TO 679 AND 680 OUTPUT
G Cc P3 P2 P1 PO A1l A2 A3 A4 A5 A6 A7 A8 A9 A10 A1l 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>211 to P=11/15.

Absolute Maximum Ratings*

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

(Vi< —0.8Vor V> Vec +0.5v) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vcc +0.5V) . ... 20 mA
Continuous Output Current Per Pin, I

(—0.5V<Vo<Vgec +0.5V) .. ... .. .. +70 mA
Continuous Current Through

Vecor GND pins . ............... +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pqt ... ... 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/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Vec .. ... ... ... . .. 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, t, ¢ ... ... ... Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)
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g?ﬁ:gp{g 67 9/ 680 12-Bit Addres; Comparators

DC ELECTRICAL CHARACTER'ST'CS (Vec=5V+10% Unless Otherwise Specified)

T. =25°C KS74HCTLS KSS54HCTLS
Characteristic |Symbol| Test Conditions * - Ta= —40°C to +85°C|T, = —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vie 0.8 0.8 0.8 v
o i ViN=ViH or Vi
g:;'p"l‘j‘t‘"\‘h;'tfge"eve' Vom lo=—20uA  |Vcc|Vec —0.1 Voo —0.1 Vee ~0.1 v
lo=—-6mA 42 3.98 3.84 3.7
VIN=ViH or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum fnput
Coman i 1P N |ViN=Vcc or GND +0.1 +1.0 £1.0 G
Maximum Quiescent ViN=Vcc or GND
Supply Current lcc our=OyeA 8.0 80.0 160.0 pA
per input pin
Additional Worst Vi=2.4V _ e
Case Supply Alge | other Inputs: 2.7 2.9 3.0 mA
Current at Vgcc or GND
lour=0upA
AC ELECTRICAL CHARACTERISTICS (input t,, ti<6 ns), HCTLS679
T, =25°C KS74HCTLS KS54HCTLS
L = —40° °C | T,= -55°C to +125°
Characteristic Symbol | Conditions' | Vec=5.0V | 1 e :os gv': 13: Te vcc5=55 e To% C 1 unit
Typ Guaranteed Limits
to CL=50pF 24|32 40 48
LH =
Maximum Propagation Delay, CL=150pF | 27|35 45 54 ns
Any P to Y o CL=50pF 27|32 40 48
H- | CL=150pF | 30|35 45 54 |
tou CL=50pF 2128 35 42
L =
Maximum Propagation Delay, CL=150pF | 24|31 40 48 ns
Any Ato Y ¢ CL=50pF 21|28 35 42
PHL 1 C,=150pF | 24|31 40 48
N CL=50pF 18|24 30 36
PLH =
Maximum Propagation Delay, CL=150pF | 21|27 35 42 ns
GtoY ' CL=50pF | 18|24 30 36
PHL | CL=150pF | 21|27 35 42
Maximum Input Capacitance Cin 5 ' pF
Power Dissipation Capacitance* Cpp . pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vce? fin.
t For AC switching test circuits and timing waveforms see section 2.
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52?228%357 9/680  iz-sit Address Comparators

rrrrr T

AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS680

T, = 2500 KS74HCTLS KSS4HCTLS
=
- . Ta=—40°C to +85°C | T,= —55°C to +125°C .
Characteristic kSymbol Conditions' | Vec=5.0V Vec=5.0V£10% Vec=5.0V= 10% Unit
Typ Guaranteed Limits
toun C_=50pF | 27 | 36 45 54
" Maximum Propagation Delay, CL=150pF | 30 | 39 S0 ] 60 ns
Any Pto Y 4 C.=50pF |27 | 32 40 48
‘ PHL | c =150pF | 30 | 35 45 64
oL CL=50pF | 24 | 32 40 48
L =
Maximum Propagation Delay, CL=150pF | 27 | 35 45 64 ns
Any Ato Y ¢ CL=50pF | 24 | 32 40 48
PHL | C =150pF | 27 | 35 45 64
t CL=50pF 19 | 26 32 38
PLH -
Maximum Propagation Delay, CL=150pF | 22 | 29 37 44 ns
Ctoy ¢ CL=50pF | 19| 26 32 38
PHL | CL=150pF | 22 | 29 37 44
Set up Time
An before E tsu 9112 15 18 ns
Hold Time
An after E th 0 0 0 0 ns
Input Gapacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin. -
t For AC switching test circuits and timing waveforms see section 2.

$samsune o
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KS54HCTLS 682/684/686

KS74HCTLS

8-Bit Magnitude
Comparators

FEATURES

e Compares Two 8-Bit Words

* ’682 has 20kQ 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:

(lor =24 mA @ 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

'682 and '684

sa] ~ 20 Vee
po[] 2 19[JP=0
o3 18[Ja7
pi]a 1w e
aids 16[Jae
r2[]s 15%?5
a7 1[jos
ra[]s 13[Jrs
as]e 12[]as
ano [ 1o 1] P4

NC—No internal connection

DESCRIPTION

These magnitude comparators perform comparisons of two
eight-bit binary or BCD words. All types provide P=Q and
P>Q outputs. The "682 features 20-kR2 pull-up termination
resistors on the Q inputs for analog or switch data.

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 Vcc and
ground.

FUNCTION TABLE

INPUT
uts OUTPUTS
DATA | ENABLES
P,Q Gt G2 | P=Q P>Q
P=Q L X L. H
P>Q X L H L
P<Q X X H H
P=Q H X H H
P>Q 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 PO can be g by

P>Q outputs to a 2-input NAND gate.

the P=0 and

¢ SAMISUNG
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.8-Bit Magnitude

Comparators

STnTLS 682/684/686

LOGIC DIAGRAMS

PO

7

'682 or '684

3)

Qo

4
P1()

a1 B o

P2 6

7t

Q2 n

P3 8)

as 2

1
pg O

Q4 12

i

1
ps 13

i

1
05( 4

P6 18l

76+

as 18

p7 G20

=
-]

Q7

=D

£ SAMSUNG

Clantranine

756



KSSNCTLSG8D/684/686 5o Megniude

Comparators

LOGIC DIAGRAMS (continued)
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8-Bit Magnitude
Comp#irators

KSSHHCTLS 6.82/684/686 -

Absolute Maximum Ratings*

Supply Voltage Range Vce, ... .. .. —0.5V to +7V
DC Input Diode Current, lik

(Vi < —0.8Vor V| > Vgec +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < =0.5V or Vo > Vg +0.5V) .. .. £20 mA
Continuous Output Current Per Pin, lo

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

VeccorGND pins . ............... +125 mA
Storage Temperature Range, Tstg. . . ~65°C to +160°C

Power Dissipation Per Package, Pqt . ... .. 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/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Vec . ... ... ... .. .. 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vout .. OV to Ve
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, t, t .. .. ... .. Max 500 ns
Unused inputs must always. be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Unless Otherwise Specified)

T.=28°C KS74AHCT 54AHCT
Par L Symb Test Conditions A= Ta=—40°C to +85°C [Tp=-55°C to +125°C |Unit
! Typ Guaranteed Limit
‘Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 V
Minimum High-Level Vin==Viq or V|_
Output Voltage Vou lo=—20uA Vee [Vee —0.1 Vee ~0.1 Vee —0.1 \
: (Totem-pole Outputs) lo=—6mA 4.2 3.93 3.84 3.7
Maximum Low-Level ViN=VIH or Vi '
Output Voltage V. lo=20uA 0 0.1 0.1 01 v
(All Outputs) o lo=12mA 0.26 0.33 0.4
) ’ - lo=24mA 0.39 0.5 :
Maximum Input Vee=Max
Current, ViN=2.7V -0.2 -0.2 -0.2 mA
(682 Q Inputs) Vin=0.4V -0.4 -0.4 -0.4
Maximum Input
Current IN Vin=Vgc or GND +0.1 *1.0 +*1.0 pA
(All other Inputs)__m_ :
: ) Output Enable )
r;i‘;:‘;g‘cifﬁf loz =V +0.5 +5.0 +10.0 A
Vour=Vcc or GND.
For '682:
Vin=GND (Q0-Q7)
Maximum vin=Vcc or GND 3.5 3.5 35 | ma
Quiescent lcc (all other inputs)
Supply Current For '684 and '688 .
Vin=Vcc or GND 8.0 80.0 160.0 uA
lour=0uA
per input pin
Additional Worst Vi=2.4V .
Case Supply Alcc | other Inputs: 2.7 2.9 3.0 mA
I Current at Vcc or GND
| lour=0uA
¢ SAMSUNG
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KS54HCTLS 8-Bit Magnitude
KS74HCTLS 68'2/ 684/ 686 Comparators

AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS682, HCTLS684, HCTLS686

1. 2285°C KS74HCTLS KSS54HCTLS
= = —~40° o, = —55° °
Characteristic Symbol | Conditions! | Vec=5.0V | 1* vcc‘:s;‘:: :;',: ClTa vccig‘:'; *“')f | uni
Typ Guaranteed Limits

toLn * CL=50pF 18|25 31 38

Maximum Propagation Delay, CL=150pF | 2128 36 44 ns
PorQto P=% ' C.=50pF | 18|25 31 2s
PHL | CL=150pF | 21|28 36 44
toun C_=50pF 22|32 38 45

Maximum Propagation Delay, CL=150pF | 2535 43 51 ns
PorQtoP N CL=50pF | 22|30 38 45
PHL | CL.=150pF | 25|33 43 51
teLn CL=50pF 15120 25 30

Maximym Propagation Delay, CL=150pF | 18|23 30 36 ns
G1 to P=Q ('686 Only) ' C.=50pF | 15|20 25 30
PHL | CL=150pF | 18|23 30 36
toun C-50pF 18|25 31 38

Maximum Propagation Delay, CL=150pF | 2128 36 44 ns
G2 to P<Q ('686 Only) 4 C_L=50pF | 18|25 31 38
PHL | C =150pF | 21 |28 36 44

Maximum Input Capacitance Cin 5 pF

Power Dissipation Capacitance* | Cpp pF

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

& SAMSUNG | | | © s

Electronics



1SENS 688/689

8-Bit Identity Comparators

FEATURES

e Compares Two 8-Bit Words

e 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:

(lo. =24 mA @ 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 inciude ‘‘smali outline’’ packages
(Available Tape & Reel), standard DIPs,

PIN CONFIGURATION

ek ~ 20 Vee
po[] 2 19 [0F=a
s 18[Ja7
P14 17 [e7
a1[s 16[Jae
r2[Qe 15[ re
a2{]7 14705
p3[Je 13[]Ps
a3(]e 124
anp [ 10 1 ’:]P4

FUNCTION TABLE

|INPUTS | oytpuUT
D':\LA EN%BLE =5
P=Q L L
P>Q L H
P<Q L H
X H H

—

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 ciamps to Vcc and
ground.

LOG'C DlAGRAM (Po$itive Logic)

P7 an
. (15)
Ps5 a3)

P4 an

E

Q4 12

(19) —=—
[ e— o

P3 8)
Q3 ___ﬂ_.DoJ_

P2 19)

1l

7
Q2 [44]

P s

(5)
()

Q1

PO

3,
Qo (3)

s (1) :D
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KS54HCTLS
KS74HCTLS

688/689

8-Bit Identity Comparators

Absolute Maximum Ratings*

Supply Voltage Range Veg, .. ... .. —0.5V to +7V
DC Input Diode Current, lix

(Vi < =0.5V or V| > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.5V or Vo > Ve +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(—0.5V< Vo< \Vgc +0.5V) ......... +70 mA
Continuous Current Through

Vocor GND pins . ... ............ +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pat " .. . .. 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/°C 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 Ve
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, t;, t; Max 500 ns
Unused inputs must always be tied to an appropriate logic
voitage level (either Ve or GND)

DC ELECTRICAL CHARACTER'ST'CS (Vec=5V+10% Unless Otherwise Specified)

Electronics

T, =25°C KS74HCTLS KS54HCTLS
Characteristic [Symbol| Test Conditions a= Ta= —40°C to +85°C|T,=-55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage - Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
Minimum High-Level ViN=ViH Or ViL
Output Voltage VoH lo=—20pA  |Vcc|Vec —0.1 Vce —0.1 Vee —0.1 y
('688 only) lo=—6mA 4.2| 3.98 3.84 3.7
VIN=Vin or ViL
Maximum Low-Level y lo=20pA o] 0.1 0.1 0.1
Output Voitage oL lo=12mA 0.26 0.33 0.4 \
lo=24mA 0.39 0.5
Maximum Input
Current Iin Vin=Vcc or GND +0.1 *+1.0 +1.0 uA
Maximum 3-State _
Leakage Current oz |7V O VL £0.5 +5.0 +10.0 uA
(689 only) Vour=Vee
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lour=0pA 8.0 80.0 160.0 A
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
u
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Eggzng;tg 6 88/689 f%'jB-Bil Identity Comparators

AC ELECTRICAL CHARACTERISTICS nput t,, t<6 ns), HCTLS688

T, =25°C KS74HCTLS KS54HCTLS
i = T.=—40°C to +85°C | T,= —55°C to +125°C | _
Characteristic Symbol | Conditions! | Ve =5.0V Veo=5.0V210% Vec=5.0V+ 10% Unit
Typ Guaranteed Limits
toun CL=50pF | 16|22 28 33
Maximum Propagation Delay, C.=150pF | 19|25 33 39 ns
P to P=Q t CL=50pF 16 | 22 28 33
PHL | CL=150pF | 19|25 33 39
tou CL=50pF 16 | 22 28 : 33
Maximum Propagation Delay, CL=150pF | 1925 33 39 ns
Qto P=Q \ CL=50pF | 16|22 28 33
PHL | CL=150pF | 19|25 33 39
o C.=50pF | 1520 25 30
Maximum Propagation Delay. CL=150pF | 18|23 30 36 ns
Gto P=Q ' CL=50pF | 15|20 25 30
‘ PHL | C,=150pF | 1823 30 36
Maximum Input Capacitance CiN 5 pF
Power Dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
t For AC switching test circuits and timing waveforms see section 2.
AC ELECTRICAL CHARACTERISTICS (input t,, ti<6 ns), HCTLS689
T, =25°C KS74HCTLS KS54HCTLS
.=
- T, =~—40°C to +85°C | T, = -55°C to +125°C
Characteristic Symbol | Conditions! | Vcc=5.0V Vee=5.0V10% Voc=5.0V= 10% Unit
Typ Guaranteed Limits
to CL=50pF 24131 37 43
Maximum Propagation Delay, CL=150pF | 27|34 42 49 ns
P to P=Q . N CL=50pF 19|26 32 38
PHL | CL=150pF | 22|29 37 44
teLn CL=50pF 24 31 37 43
Maximum Propagation Delay, CL=150pF | 27 |34 42 49 ns
Qto P=Q ) C.=50pF | 19|26 32 38
PHL | C =150pF | 22|29 37 44
toun CL=50pF 23|29 35 41
Maximum Propagation Delay, CL=150pF | 2732 40 47 ns
G to P=Q ¢ CL=50pF | 18|24 30 36
PHL | CL=150pF | 21|27 35 42
Maximum Input Capacitance CiN 5 pF
Power Dissipation Cabacitance‘ Crp | pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
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KS54HCTLS
KS74HCTLS

793/794

8-Bit Latch/Register
with Readback

FEATURES

110 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 family ’
Low power consumption characteristic of CMOS
3-State outputs with high drive current
(lo. =24 mA @ 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.

L[]

PIN CONFIGURATIONS

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 l/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 islatched 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 latches/registers configuring D as
an input bus.

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 Vec and
ground.

’793 .

st >~ Ve FUNCTION TABLES

oo 2 19[Jao ,

e 18 Jaor ,

p2[]4 170z 793

oal]s 16[Ja3 " E oc Q D

6 15[ Ja4

‘;;E ; T % o L L Qo** Output, Q

oel]® 13 Flae L H Qo** Input

e 12 Aar Ht L D* IOut;;ut, Q*
anol] 10 aBe H H D npu

* In this case the output of the latch feeds the input, and a “race”
condition results.
704 ** Qo represents the previous “latched” state.
t This transition is not a normal mode of operation and may pro-

_ \J/

] 20f Vee duce hazards.

po{]] 2 19 ao

o1[]3 18 go:

p2[J4 17 a2 794

p3[]s 16[Ja3 —

paM e 15 Ja CLK oC Q D

ps(17 14 as LorHor{ L Qo Output, Q

ve[]s 13(Jae LorHori H Qo Input

or[Je 12[Jar . t L Qo Output, Q*
ano[] 10 11 [ow 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 7Q 4 _ 8-Bit Latch/Register
KS?4'H3TL$79 3/794 with Raeafdbagk

LOGIC DIAGRAMS

i '793 '794
— _
oc——<{>—— aa A °D
2 l (19) .
oo o o bo 2} I o ()
ol L=
: 18
D1 8. [ O—L—D—Q(M 01— b o 18 oy
p—C e
17) -
o2 [ D o—l—D—‘—oz pp—0 l b o I D an_o,
—3C | ¢
I 6) I i I [
03 = D oi—-D——oa 0318 > o 18 oo
—1C -bc
I i 15) l El
pe—& [ o—l——D—‘—-oo s 8 b a 09 o
AL L=
14]
ps—7) ) o—l—-D—l—‘—os os—0 | > o 14 o
ot =
pe 8 b o 113) e pg—& o o 13) o0
—4C L ¢
12
o7—2 o Q o7 p7—2 o a 12 .,
C —p C
1 (11} A an
N\ E —<} oL
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KS54HCTLS
KS74HCTLS

793/794

8-Bit Latch/Register
with Readback

Absolute Maximum Ratings*

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

(Vi< —0.5VorV,>Vee +0.5V) ..... 20 mA
DC Output Diode Current, lok

(Vo < ~0.5Vor Vo > Vcc +0.5V) .... £20 mA
Continuous Output Current Per Pin, lo

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

Vecor GND pins .. .............. +250 mA

Storage Temperature Range, Tsg . . . —65°C to +150°C
Power Dissipation Per Package, P4t 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/°C 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 Vee
Operating Temperature .
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fali Times, tr, 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 sﬁeciﬁed)

T, =25°C KS74HCTLS KS54HCTLS
Characteristic [Symbol| Test Conditions a= Ta= —40°C to +85°C|[T,=~55°C to +125°C|Unit
Typ Guaranteed Limits.
Minimum High-Level )
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vie 0.8 0.8 0.8 v
ini iah- VIN=VIH Or Vi .
g::;l‘;:l:n\]/c;';aggel_eve' Vou lo=—20pA Vee|Vee —0.1 Vee —0.1 Vee —0.1 v
: lo= —6mA 4.2 3.98 3.84 3.7
VIN=ViH or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Current »hN ViN=Vcc or GND +0.1 *1.0 +1.0 uA
. Output Enable
Maximum 3-State
. loz =VH +0.5 +5.0 +10.0 uA
Leakage Current Vour=Voc or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lec lour=0yA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alge |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND :
lout=0uA
& SAMISUNG

Electronics



8-Bit Lateh(Register
with Readback.

KS54HCTLS. -
ksrancTie 793/794

AC ELECTRICAL CHARACTERISTICS (input t,, <6 ns), HCTLS793, 794

——

fioggec|  KSTAMCTLS KSS4HCTLS —I
= To= —40°C to +85°C|T,= ~55°C to +125°C|
Characteristic Symbol| Conditionst Vee =5.0V| Vec=5.0V210% Veo=5.0V2 10% Unit|
Typ Guaranteed Limits
Maximum Clock Frequency _
(794 only): tmax |CL=50pF 80 fO 35 30 MH2
: o CL=50pF 14118 23 27
Maximum Propagation Delay, CL=150pF 1721 28 33 ns
D to Any Q (‘793 only) tory |CL=50PF 1418 23 . 27
PHL |C_=150pF 17|21 28 a3
touyy CL=50PF 15|20 25 30
Maximum Propagation Delay, CL=150pF 18123 30 36 ns
CLK/E to Any Q tory CL=50PF 15|20 .25 30
PHL |G =150pF 18|23 30 36
o C.=50pF | 1520 25 , 30
Maximum Enable Time, R.=1kq |CL=150pF| 18|23 30 36 ns
OCtoD 4 (C=Low |CL=50pF | 15120 25 30
| P [for '793)| c,=150pF| 18|23 30 36

Maximum Disable Time, teuz |R =1kQ, CL=50pF | 15|20 25 30 ns

OC to D tpz ((C=Low for'793) | 15|20 25 30

Minimum Pulse Width, ‘

CLK/E High or low tw 10115 18 20 ns
Minimum D before E4 (793)) 8|10 13 15 ns
Setup Time | D before

CLK1('794) 10|15 18 20
Minimum D after EV (793) | 8|10 13 15 ns
Hold Time | D after CLK*t ;
‘ ('794) ol o 0 0
Maximum Input Capacitance Cin 5 pF
Maximum Output Capacitance Cour 10 pF
Power Dissipation Capacitance* | Cpp ns

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
t For AC switching test circuits and timing waveforms see section 2.
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ks7ancris 821/822

10-Bit Bus Interface Flip-Flops
with 3-State Outputs

Preliminary Specifications
FEATURES i

Functionélly Equivalent to AMD’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

o 3-State outputs with high drive current

(loL =24 mA @ 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

‘821

Vee
1Q
2Q
3Q
4Q
5Q
6Q
7Q
8Q
9Q
10Q
CLK

’822

CLK

DESCRIPTION

These 10-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, 1/0 ports, bidirectional
bus drivers with parity, and working registers.

All of the flip-flops are edge-triggered and D-type. On the
positive transition of the clock the Q 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 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 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
equivalenit 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 Vcc and
ground.

FUNCTION TABLES

{Each Flip-Flop)
’821
Inputs Output
CLK a

Q
Irrrr O‘
XIr-—->->
XX XrI|Oo
(o

822

Inputs Output
CLK

Q

Irecerr o‘

XX XrI|ol
T

XTI r - -
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KS54HCTLS . 10-Bit Bus Interface Flip-Flops
KS74HCTLS 82 1/ 822 with 3-State Outputs

LOGIC DIAGRAMS

‘821 '822
56 2 {>—1 55 %
CLK&)—DO—— cLK_‘&Do_
C (23) >—<1>C 23
(2) b—&—-— 1Q _ () _.‘_)_. 1Q
10 ] D ——d p
> C 22) —9%C (22)
3) —— 2Q _ @3 ——— 2Q
20 D 2B —
——o C —a
30 v} 3D D
—op C (20) 4 X9 20
(5) ———— 4Q _ (5) _(.; 4Q
4D o b —————d
——p>C 19 ——>C
(] P ‘5 s S 19 sq
5D [} 5D D
C y——of>C
ta) f b—*’l;——(w) sQ = @ },_&_‘lﬂ_ 6Q
6D D 60 ————+—9lp
© O ,_‘g_ﬁ_ a o ¢ F_‘{; an_ o
70 5] 70 —L——L—o D
§ (16) l£ (16)
) —— 8Q - —— 8Q
sp —2 D o —2 L dy
—aC 3 —g-~C
(10} }—g—& 9Q _ (10) &iﬁ_ °Q
9D o 95 ———"1—odl
— (14) —a~c (14)
o 1) o a ) 10Q
101 — 100 —————( D

| & SAMSUNG | e

Flartronics



KS54HCTLS

821/822

10-Bit Bus Interface Flip-Flops
with 3-State Outputs

KS74HCTLS
Absolute Maximum Ratings*
Supply Voltage Range Vgee, .. ... .. —-0.5V to +7V
DC Input Diode Current, Ik

(Vi< =0.5V or Vi > Vgc +0.5V) . .. .. +20 mA
DC Output Diode Current, lok

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

(—0.5V<Vpo<Vcc +0.5V) ....... .. +70 mA
Continuous Current Through

Veccor GND pins . ... ... .. . ...... +250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, P4t . . . . .. 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/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Vce 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, t Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5V+10% Unless Otherwise Specified)

T.=25C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|T,=~55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViH 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 v
- - ViN=ViH or Vi_
gﬂ‘tg?;"go"l't'gge"eve' Von lo=—20uA  |Voc|Vec —0.1 Voo —0.1 Voc —0.1 v
lo=—-6mA 4.2 3.98 3.84 3.7
ViN=Vin or ViL
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Current P (Y] ViN=Vcc or GND +0.1 +1.0 +1.0 uA
. ) Output Enable
'L";’::g“:ciﬁ;ff loz | =Vm +0.5 +5.0 +10.0 uA
Vour=Vcc or GND
Maximum Quiescent ViN=Vcc or GND
Supply Current Icc lour=04A 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alec [other Inputs: 27 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
g
SSAMSUNG 769
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KS54HCTLSE ? 2 1 /8 2 2 @-Bit Bus Interface Fl«rp-Flops

KS74HCTLS with”3-State Outputs /i3
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS821, HCTLS822
T. <259C KS74HCTLS KS54HCTLS
T 2= —40°C to +85°C|T,= ~55°C to +125°C|
Characteristic Symbol Conditionst Vec=5.0V Vee=5.0V+10% . Vec=5.0Vs 10% Unit
Typ Guaranteed Limits

Maximum Operating Frequency| fmax |CL=50pF 40|35 30 ' 25 . MHz

oL CL=50pF 15|20 25 30
Maximum Propagation Delay, CL=150pF 18]23 30 36 ns
CLK to any Q ¢ CL=50pF 15|20 25 30

PHL 1 CL=150pF 18|23 30 36

tozL C_=50pF | 18|24 30 ) 36
Maximum Output Enable RL=1kQ CL=150pF| 2127 35 42 ns
Time, OC to any Q ' C.=50pF | 18|24 30 36

PzL C_ =150pF| 21|27 35 . a2
Maximum Output Disable | 'PHZ |R =1kQ 1824 30 36 ns
Time, OC to any Q tprz |CL=50pF 18|24 30 " 36
Minimum Pulse Width,
CLK High or Low bw 12|16 20 24 1™
Minimum Setup Time, .
Data before CLK? s 12]16 20 24 ns
Minimum Hold Time,
Dataafter CLKt | " 0] 0 0 0 ns
Maximum Input Capacitance CiN 5 o pF
Maximum Output Capacitance| Cour |OC=Vce 10 pF
Power Dissipation c 0C=Ve¢ 5 F
Capacitance* (per stage) D |OC=GND 0 P

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
t For AC switching test circuits and timing waveforms see section 2.
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KSSAHCTLS 823/824

9-Bit Bus Interface Flip-Flops
with 3-State Outputs

FEATURES

Functionally Equivalent to AMD’s Am29823 and
Am29824

Provides Extra Data Width Necessary for Wider Ad-
dress/Data Paths or Buses with Parity

« Power-Up High-iImpedance 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 =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

'823

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, /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 noninverting
D inputs and the '824 has inverting D 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 controf does
not affect the internal operation of the flip-flops. Old data
can be retained or new data can be entered white the out-
puts 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 internal diode clamps to Vcc and
ground.

FUNCTION TABLES

'823
INPUT OUTPUT
OC CIR CLKEN CLK D Q
L L X X X L
L H L 1 H H
1824 L H L t L L
L H H X X Qo
H X X X X z
"824
INPUTS OUTPUT
OC CIR CLKEN CLK D Q
L- L X X X L
L H L i H L
L H L t L H
L H H X X Qo
H X X X X 4
¢ SAMSUNG
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'KS54HCTLS
KS74HCTLS

23/824

9-Bit Bus Interface Flip-Flops

LOGIC DIAGRAMS

823
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KS54HCTLS
KS74HCTLS

823/824

9-Bit Bus Interface Flip-Flops
with 3-State Outputs '

Absolute Maximum Ratings*

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

(Vi < =0.5V or V, > Vgc +0.5V) ... .. +20 mA
DC Output Diode Current, lok

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

(—0.5V< Vo< Vgc +0.5) ... ... .. *70 mA
Continuous Current Through

VecorGND pins . ............... +250 mA
Storage Temperature Range, Tsg - - - —65°C to +150°C
Power Dissipation Per Package, Pqt ... ... 500 mwW

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

t Power Dissipation temperature derating:
Plastic Package (N):. —12mW/°C 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 Vec
Operating Temperature

Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, tr, t 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)

Electronics

T. =25°C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta=—40°C to +85°C|T,= —-55°C to +125°C |Unit
Typ Guaranteed Limits
Minimum High-Level , '
Input Voltage ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
Top s ) ViN=Viy or Vi, ’
Minimum High-Level
Output Voltgge " Von lo==20pA  Vce|Vee 0.1 Vee —0.1 Vee —0.1 v
lo= ~6mA 4.2] 3.98 3.84 3.7
ViN=Vi4 or Vi
Maximum Low-Level V. lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 \
lo=24mA 0.39 0.5
Maximum Input
Current Iin Vin=Vcc or GND. +0.1 +1.0 +1.0 uA
Maximum 3-State . Out;:/ut Enable 405 +50 £10.0 A
Leak: [o74 =ViH *0. *5. +10. m
eakage Current Vour=Vog or GND
Maximum Quiescent ViN=V¢c or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND |
lour=0uA |
& SAMSUNG




’, K85_4HC1.'LS‘ 8 2 3 /8 2 4 - 9-Bit Bus Interface Flip-FIops

KS74HCTLS with 3-State Outputs '
AC ELECTRICAL CHARACTERISTICS (nput t,, 1<6 ns), HCTLS823, HCTLS824
’ ‘ svmbotlConditions J*"":;‘; Tam ff;::fllf 8s°C|Ta= -Ksis“::ﬂgisus'c Vit
Characteristic ymbol| Conditions ce=S8.0V) =y =5.0V210% Vec=5.0V: 10% | 0"
Typ Guaranteed Limits
Maximum Operating Frequency| fmax |CL=50pF 40|35 30 25 MHz
toun CL=50pF 1520 25 30 )
Maximum Propagation Delay, C.=150pF 18123 30 36 ns
CLK to any Q CL=50pF 15|20 25 30
1PHL | = 150pF 18|23 30 36
Maximum Propagation Delay, t CL=50pF 17|22 28 34 ns
CLR to Any Q M |CL=150pF 20|25 33 40
2L C.=50pF | 18 (24 30 . 36
Maximum Output Enable RL=1kQ C.=180pF| 2127 35 42 i ns
Time, OC to any Q . C.=50pF | 18|24 30 36
2L C.=150pF| 21|27 35 42
Maximum Output Disable tPHZ R =1kQ 18)24 30 36 ns
Time, OC to any Q tprz |CL=50pF 18|24 30 36
Minimum  |CLR Low t 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
or Low 12(16 20 24
Minimum Hold Time, ’
CUKEN or data after CLK! th 00 0 0 ns
Maximum Input Capacitance Cin 5 pF
Maximum OQutput Capacitance | Couyr |Output Disabled 10 pF
Power Dissipation C OC=Vcc 5 F
Capacitance* (per stage) PO 10C=GND 30 P

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Voc? fin.
t For AC switching test circuits and timing waveforms see section 2.
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KSSaHCTLS 825/826

8-Bit Bus Interface Flip-Flops
with 3-State Outputs

FEATURES

o Functionally Equivalent to AMD’s Am29825 and

Am29826

Improved lon Specifications

Muitiple Qutput Enables Allow Multiuser Control of

the Interface

Power-Up High-lmpedance State

Function, pin-out, speed and drive

54/74LS logic family

* Low power consumption characteristic of CMOS

* 3-State outputs with high drive current

(lo. =24 mA @ 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.

patibility with

PIN CONFIGURATIONS

'825

&c1 Vee
GC2 oc3
D 1Q
20 20
3D 3Q
4D 4Q
5D 50
6D 6Q
70 7Q
8D 8Q
ClrROM CLKEN

GND (12 CLK

'826

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, /O 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 D 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, 022, 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 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 Vgc and
ground. .
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KS54HCTLS
KS74HCTLS

825/826

8-Bit Bus Interface Flip-FIops |
with 3-State Outputs

FUNCTION TABLES

* 0C=H if any of OC1, OC2, or OC3 are high.
OC =L of OC1, OC2, and OC3 are low.

LOGIC DIAGRAMS

'825 '826
Inputs Output Inputs Output
OC* CIR CLKEN CLK D Q 0oc* CIR CIKEN CLK D Q
L L X X X L L L X X X L
L H L t H H L H 1 t H L
L H L t L L L H L t L H
L H H X X Qo L H H X X Qo
H X X X X z 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.

’'825 '826
o2 2 562 12
63 22 . (29)
6C3
== (12) by
R m)—-—————cpo-——-—— cr 12 o
CLKEN ciken 112
(13) ¢d R ! (13) -
CLK CLK
@ TS (22) @) J»——o N (22)
D D 1Q 10 —q o <" 10
»—a R P R
- ol ! c
20 (4) D (21) 20 25 (4) Jd5 (21) 20
- ) R L
r—'—c c 20 - c "
. ) B 0 ® ®) fD o
Lc R _ $—q R L
11— C C
19 _
4p {6) D 119 4 45 © dq0o o—g—lg’— 4Q
R | R
»-t:bc r—-y—&>c ’
_ 8)
) il 0 AL 5D i —qo 19 ca
—d R | j R
—pC B —1—PC 17
60 ® D L_;ﬂ.’_ 6Q 60 @ do | 07 6q
R | o R
»J—q>c bC
_ 9
0 © 5 18 o 5 ©) 5 08 Lo
da R L“’ R
10 ~ 15) _ —ag>C ; :
8D (10} b LB 8D (10) o 08 q
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KS54HCTLS

8-Bit Bus Interface Flip-Flops
with 3-State Outputs

kszaHoTLs 829/826
Absolute Maximum Ratings*
Supply Voltage Range Vece, ... .. .. —0.5V to +7V
DC Input Diode Current, lik

(Vi< —=0.8Vor V; > Vgc +0.5V) ... .. +20 mA
DC OQutput Diode Current, lok

(Vo < —0.8V or Vg > Vge +0.5V) . ... £20 mA
Continuous Output Current Per Pin, lo

(=0.5V<Vg<Vgc +0.5V) ... ... ... +70 MA
Continuous Current Through

Vccor GND pins . . ............ .. +250 mA
Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pgt . . .. .. 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/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Vce 4.5V to 5.5V
DC Input & Output Voltages*, ViN, Vour . . OV to Ve
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, t, & Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERIST'CS {(Vec=5V*10% Unless Otherwise Specified)

T, =25°C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions 8= Ta=~40°C to +85°C|Ta = -55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage ViK 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 08 v
- — ViN=ViH or ViL
g:l;".ff"&ﬂfge"eve' Von lo=—20uA  |Vcc|Vee 0.1 Vee —0.1 Voe —0.1 v
lo=-6mA 4.2| 3.98 3.84 3.7
Vin=Viy or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage ot lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input -
Current P N - IVIN=Vcc or GND +0.1 +1.0 +1.0 uA
. Output Enable
Maximum 3-State
Leakage Current loz =V . +0.5 +5.0 +10.0 uA
Vout=Vcc or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lec louT=0pA 8.0 80.0 160.0 KA
per input pin |
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vgc or GND
lour=0uA
W
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(SPHeTs 625/826

8:Bit Bus Interface. FI:p-FIops
wrfh 3-State Outputé 13

———

AC ELECTRICAL CHARACTERISTICS (input t. <6 ns), HCTLS825, HCTLS826

Electronics

T, =25°C KS74HCTLS KS54HCTLS
. - To= ~40°C to +85°C|T,= ~55°C to +125°C
. t - a .
Characteristic Symbol Conditions Vec=5.0V Vee=5.0V210% Vec=5.0Vs 10% Unit
Typ Guaranteed Limits
Maximum Operating Frequency| fmax |CL=50pF 40|35 30 25 MHz
, oy |CL=50PF 15|20 25 30
Maximum Propagation Delay, CL=150pF 18|23 30 36 ns
ClK toany Q ' CL=50pF 15|20 25 30
PHL |CL=150pF 18|23 30 36
Maximum Propagation Delay, 4 CL=50pF 17|22 28 34
CIR to Any Q PLH o =150pF 20|25 33 40 ns
1 ‘CL=50pF | 18|24 30 36
PZL =
Maximum Output Enable Ru=1kq |CL=150pF| 2127 35 42 ns
Time, OC to any Q \ CL=50pF | 18|24 30 36
PzL CL=150pF| 21|27 35 42
Maximum Output Disable ez |R =1kQ 18]24 30 36 ns
Time, OC to any Q tpz |CL=50pF 18(24 30 36
Minimum. |CLR Low t 1216 20 24 s
Pulse Width |CLK high or Low 12116 20 24
Minimum  |CLR Inactive 12|16 20 24
Setup Time |Data tsu 1216 20 24 ns
Before CLKNATKEN hi |
WCLKEN high 12|16 20 24
or Low
Minimum Hold Time,
CLKEN or data after CLKt th 0 ‘ 0 0 0 | ns
Maximum Input Capacitance CiN 5 ‘ pF “
Maximum Output Capacitance | Cout 10 . pF
Power Dissipation c 5 j‘ F
Capacitance* (per stage) PD 30 | P
“ Cep determines the no-load dynamic power dissipation: Po=Cpp Vcc? fin.
t For AC switching test circuits and timing waveforms see section 2.
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ksrancris 841/842.

10-Bit Bus Interface D-Type
Latches with 3-State Outputs

FEATURES '

¢ Bus-Structured Pinout
¢ Provides Extra Bus Driving Laiches
Necessary for Wider Address/Data Paths or Busrs
with Parity
* Power-Up High-lmpedance State
Function, pin-out, speed and drive compatibility with
54/T4LS lagic family
* Low power consumption characteristic of CMOS
3-State outputs with high drive current
(loL =24 mA @ Voo =0.5V) for direct bus interface
Inputs and outputs interface directly with TTL, NMOS
and CMOS devices
* Wide operating voitage 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 ‘‘smail outline’’ packages
(Available Tape & Reel), standard DIPs.

PIN CONFIGURATIONS

841
o¢ O Voo
10 1Q
2D 2Q
3D 3Q
4D 4Q
5D 5Q
6D 6Q
70 7Q
8D 8Q
9D 9Q
10D 10Q
GND E

’842

DESCRIPTION

These 10-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, and working registers.

The ten latches are transparent D-type. The ‘841 has
noninverting data (D) inputs and the '842 has inverting (D)
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 contral 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 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 Vcc and
ground.

FUNCTION TABLES

841
INPUTS OUTPUT,
oC E D Q
L H H H
L H L L
L L X Qo
H X X z
842
INPUTS OUTPUT
oc E D Q
L H H L
L H L H
L L X Qo
H X X z
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KS54HCTLS 1 O-Bit Bus Interface D-Type.
KS74HCTLS 84 1/ 842 Latches with 3-State Outputs

LOGIC DIAGRAMS

841 '842

. — @
55 ;D_‘ 55 'l;
£ 0 D, £ 013 D°
L—ﬂ c ﬂ (23) c (23}
(2) p——— 1Q ~ 2 m_&___ 1Q
10 [»} i ~———0 p .
—of — o C [ ’
(22) (22)
== 2q _ b—cl :—— 20
n —2 ) L—& PR N S Y
——o C . —qg C
(4) D—&—‘z_‘l_ aa ) b—‘g‘ 21 .4
o B —— 1 _dp
c 20) p—o C
(s) D—&"—L 4Q ~(s) L 20)_ 40
4D D 40 —————a p
c ﬁ (19) —=q C ! § (19)
——— 85Q = — 5Q
o & D s & | 4 o
c (18) c D—‘E (18)
f———— 6Q N | 6Q
o0 —2 o [ ‘§ 65 {7 b
St e L by
SLLLL Sy 7.1 _ AL
0 (8) o 75 (8) o 7Q
c c
{16) (16)
9 —— 8Q N 9 b—&——— 8Q
a0 —2 ) o —2 | dp
c 151 ‘ —q C
19 "&——( L %0 = (19 | 18) gq
9 D 90 ———"—o
c (14) —qc 14
Q1) ""I% oa = an 449 100
wo ——Jp 100 N o
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K

KS54HCTLS
KS74HCTLS

841/842

10-Bit Bus Interface D-Type
Latches with 3-State Outputs

Absolute Maximum Ratings*
Supply Voltage Range Vcc, ~0.5V to +7V
DC Input Diode Current, hk

(Vi< —=058VorV >Vee +0.5v) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.8V or Vo > Vcc +0.5V) . ... £20 mA |
Continuous Output Cursent Per Pin, lo

{—0.5V<Vo<Vgc +0.5V) . ........ +70 mA
Continuous Current Through

Veccor GNDpins . ............... +250 mA

Storage Temperature Range, Tstg. . . —65°C to +150°C
Power Dissipation Per Package, Pqf 500 mwW
* Absolute Maximum Ratings are those values beyond
which permanent damage to the device may occur.
These are stress ratings only and functional operation
of the device at or beyond them is not implied. Long ex-
posure to these conditions may affect device reliability.

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

Recommended Operating Conditions
Supply Voitage, Vce 4.5V to 6.5V
DC Input & Output Voltages*, Viy, Vout . . OV to Vcc
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: ~55°C to +125°C
input Rise & Fall Times, t, t Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vec=5V+10% Unless Otherwise Specified)

T, =25°C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta= —40°C to +85°C|T, =-55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vin 2.0 2.0 2.0 v
Maximum Low-Level )
Input Voltage Vie 0.8 0.8 0.8 v
- L ViN=Vij or Vi .
gLr:ml:TlnggeLevel VoH lo=—20uA Vee|Vee —0.1 Vee —0.1 Vec —0.1 v
lo=—-6mA 4.2] 3.98 3.84 3.7
ViN=ViH or ViL ]
Maximum Low-Level Y lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Current N ViIN=Vcc or GND *+0.1 +1.0 *1.0 uA
. N Output Enable
r::;’:g”:;u::’:f loz | =Vm +05 £50 £10.0 uA
) Vour=Vgcc or GND
Maximum Quiescent ViN=Vcc or GND
Supply Current Icc lour=0pA 8.0 80.0 160.0 ,uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0uA
& SAMSUNG
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KS54HCTLS 10-Bit Bus Interface_D-Type
KS74HCTLS 84 1/ 842 Latches w:th 3-Staw30utputs

AC ELECTRICAL CHARACTERISTICS .(nput t;, <6 ns), HCTLS841, HCTLS842

T =25°C KS74HCTLS KS54HCTLS
. To=-—40°C to +85°C|T,= ~55°C to +125°C
Characteristic Symbol Conditions? Vee=5.0V Vec=5.0V£10% - | Vec=5.0Vs 10% Unit
Typ Guaranteed Limits
: tum C.= 50pF 15|20 25 30
Maximum Propagation Delay, CL=150pF 18123 30 i 36 ns
Data to Q t CL=50pF 15|20 25 30
PHL | C = 150pF! 18|23 30 36
toin C_=50pF 21|28 35 42
Maximum Propagation Delay, C.=150pF 24| 3 40 i 48 ns
E to any Q N "~ |CL=50pF 21|28 35 42
PHL | cL=150pF 24 | 31 40 48
tPiH CL=50pF | 18|24 30 36
Maximum Output Enable RL=1kQ CL=150pF| 21|27 35 42 ns
Time, OC to any Q 4 CL=50pF | 18|24 30 36
PaL CL=150pF| 21|27 35 42
Maximum Output Disable trz |R =1k 1824 30 - 36 ns
Time, OC to any Q tpz |CL=50pF 18|24 30 ' 36
Minimum Pulse Width,
|E High tw 15|20 25 30 ns
Minimum Setup Time, ;
Data before El su 12116 20 24 ns
Minimum Hold Time,
Data after EV th 6| 8 10 12 ns
Maximum Input Capacitance CiN 5 pF
Maximum Output Capacitance| Cout | - 10 . pF
Power Dissipation c OE=V<;C 5 F
Capacitance* (per stage) PD |5C=GND 30 P

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vce? fin.
t For AC switching test circuits and timing waveforms see section 2.
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ksrancris 843/844

9-Bit Bus Interface D-Type
Latches with 3-State Outputs

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 tamily

* Low power consumption chatacteristic of CMOS

o 3-State outputs with high drive current
(loL =24 mA @ 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

'843

Vee
1Q
2Q
3Q
4Q
5Q
6Q
7Q
8Q
9Q ~'-
PRE

'844

cc

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, 1/O ports, bidirectional
bus drivers, parity bus interfacing and working registers.

The nine latches are transparent D-type. The '843 has
noninverting data (D) inputs and the ‘844 has inverting D
inputs.

A buffered output control (O_C) 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 (O_C_) 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 V¢c 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 HH H
H H L L X Qo
X X H X X z

'844

INPUTS OUTPUT
PRE CLIR OC E D Q
L X L X X H
H L L X X L
HO H L H L H
H H L H H L
H H L L X Qo
X X H X X z
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KS54HCTLS
KS74HCTLS

843/844

9-Bit Bus Interface D-Type

LOGIC DIAGRAMS

PRE
c—l“l D c
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4 s
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30 12 e
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a &
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4D (i) D
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. a: B
*+t+—C

(5}

5D & D
-a R
- S
@ 11 C
6D 3]
R
~d S
¢
7 8) D
R
[ o B
——c
8p -9 o
o R
s
10 ¢
90 (10) o
R

'843

Latches with 3-State Outputs

'844
ol 4>
FRE 19 4
FLH-_QDO.“”
£ (13)D
+d s |
¢ !
1D 2 q p @’10
R
4% S
—— C y
26 £ D 22) 0
R
a b .
¢ "
a5 & D b_q;j'z—’lso
R
+ds
*— C 4
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R
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R
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—jc f
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R
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S
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op 10 ok é (15) 5
R

$ SAMSUNG

Electronics

784



KS54HCTLS
KS74HCTLS

843/844

9-Bit Bus Interface D-Type
Latches with 3-State Outputs

Absolute Maximum Ratings*

Supply Voltage Range Vce, .. .. ~0.5V to +7V
DC Input Diode Current, Ik

(Vi< ~=0.5VorV, >Vce +0.5v) ... .. +20 mA
DC Output Diode Current, lok

(Vo < —0.8V or Vo > Vgc +0.5V) . ... +20 mA
Continuous-Qutput Current Per Pin, lo

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

Vecor GND pins . ...... ... .. ... +250 mA

Storage Temperature Range, Tstg . . . —65°C to +1560°C
Power Dissipation Per Package, Pqt 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/°C from 65°C to 85°C

Recommended Operating Conditions
Supply Voltage, Vce 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour .. OV to Ve
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, t, t Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (vcc=5v:1o% Unless Otherwise Specified)

T. =259C KS74HCTLS KS54HCTLS
Characteristic (Symbol| Test Conditions a= Ta= —40°C to +85°C|T,= -55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level
Input Voitage ViL 0.8 0.8 0.8 v
- _— ViN=ViH or Vi
g::;;r::n\};‘t‘aggel.evel VoH lo=—20uA Vee|Vee —0.1 Vee —0.1 Vce —0.1 Vv
lo=—-6mA 4.2 3.98 3.84 3.7
VIN=Vin or ViL
Maximum Low-Level V. lo=20uA o] 0.1 0.1 0.1
Output Voltage oo lo=12mA 0.26 0.33 0.4 v
lo=24mA 0.39 0.5
Maximum Input
Carant T N [ViN=Vcc or GND +0.1 £1.0 1.0 A
; Qutput Enable
'L"::::;;"cirfg:f loz | =Vm +0.5 +5.0 £10.0 uA
. Voutr=Vcc or GND
Maximum Quiescent ViN=Vcc or GND .
Supply Current lee oUT=OpA 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcg |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
louT=0pA
¢ SAMISUNG
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KSSAHCTLS 843/844 9-Bit Bus Interface D-Type

KS74HCTLS Latches with 3-State Outputs
- AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS843, HCTLS844
1, =250 KS74HCTLS KS54HCTLS
; .=
- T,= —40°C to +85°C|T,= —55°C to +125°C
Characteristic Symbol | Conditions? Vec=5.0V Veo=5.0V10% . Veo=5.0V= 10% Unit
Typ Guaranteed Limits
toun CL= 50pF 18|24 30 36
*‘|Maximum Propagation Delay, CL=150pF 2127 35 42 ns
to 4 CL=50pF 1824 30 36
PHL 1c =150pF 21|27 35 42
tpry |CL=50PF 2128 35 42
Maximum Propagation Delay, CL=160pF 24| 31 40 48 ns
E to any Q 1 C.=50pF 121128 35 42
PHL 1CL=150pF 24| 31 40 48
Maximum Propagation Delay, | CL=50pF 2330 38 46 s
PRE to Q PLH | CL=150pF 26 |33 43 - 52
M_aximum Propagation Delay, 4 CL=50pF 23|30 38 46 ns
ClRto Q PHL |cL=150pF 26 | 33 43 52
tozn C_=50pF | 18|24 30 36 - .
Maximum Output Enable R.=1kQ |CL=150pF| 21 27 35 42 ns
Time, OC to any Q 4 C.=50pF | 18|24 30 36
P2L CL=150pF| 21|27 35 42
Maximum Output Disable teHz [RL=1kQ 18124 30 36 ns
Time, OC to any Q tpiz |CL=50pF 18 |24 30 36
Minimum Pulse Width,
E High tw 15120 25 30 ns
Minimum Setup Time,
Data after E tf" 12|16 20 ) 24 ns
Minimum Hold Time,
Data befote E{ t 6 8 10 12 ns
Maximum Input Capacitance Cin 5 " i pF
Maximum Qutput Capacitance| Cout 10 pF
Power Dissipation Cop |OC=Vce 5 F
Capacitance (per stage) P0 | B5C=GND 30 P

* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? fin.
t For AC switching test circuits and timing waveforms see section 2.
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KSSIHCTLS 845/846

8-Bit Bus Interface D-Type
Latches with 3-State Outputs

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 (loL =24mA
@ VoL=0.5V) for direct bus interface

Direct interface capability with TTL, NMOS and
CGMOS 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

2
3
4
5
6
7
8
9
10

’846

oci1d D Ve
oc2gd2 D oC3
i00Q3 D10
254 h 20
3]s all)
4D(}s D 4Q
s0Q7 [ sa
eb(]s N 6Q
70 1603 7Q
8D 153 8Q
R 14 PRE
GND 130 E

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)
can 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 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 Vcc and
ground.
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ksrancris 845/846

8-Bit Bus Interface D-Type
Latches with 3-State Outputs

FUNCTION TABLE
'845

'846
INPUTS OUTPUT INPUTS OUTPUT
PRE CLR OC1 0OC2 OC3 E D Q PRE CLR OC1 OC2 OC3 E D Q
L H L L L X X H L H L L L X X H
H L L L L X X L H L L L L X X L
L L L L L X X H L L L L L X X H
H H L L L H L L H H L L L H L H
H H L L L H H H H H L~ L L H H L
H H L L L L X Qo H H L L L L X Qo
X X X X H X X A X X X X H X X 4
X X X H X X X Z X X X H X X X z
X X H X X X X 4 X X H X X X X Z
LOGIC DIAGRAMS
o 848 o 48
o3 2) Qﬂ 2)
e (23) oc2 23)
Gc3 P
sre 14 D PRe (14) D
Elis)b : ¢ (13)c
=B F d s
—Hc W Py p
10 —2 ) p—&z,@m L o o—g‘-@m
R A
:13 ] | s
¢ c L $c ;
202 ) F“QH 20 51 ] D D—QQ@ 2q
R R
J—c s s
— C r ’__4 C 'Y
an (K] D P_.g@ 3Q 3b !5) D 9—4;@ 3Q
R R
= B 2 B
¢ I ——{c C
4D (€1 D @40 40 8 -ﬁ o) E'?) 4Q
, L. R
s b s
—c 1 ¢ 4
so—2L D MC“—G’ 5Q sp 2 4 o ;,_;ﬂf_’ 5Q
R R
J—c s o s
¢ f —c ;
60— D H;QJ—' 6Q 02 0 L—QC-W—’ 6Q
R A
oS a B
——C f b+4C ’
702 u ) 9_4;(16) 7Q 7512 b L&:‘_“Z’ 7Q
o R . R
s Lds
—cC a— [of
. (10} o t! (15) ea o0 (10) o d (15) 8a
C_Lﬁ (11) ———aAR o1 an R
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KS54HCTLS
KS74HCTLS

845/846

8-Bit Bus Interface D-Type
Latches with 3-State Outputs

Absolute Maximum Ratings*

Supply Voltage Range Ve, - ... . .. -0.5V to +7V
DC Input Diode Current, lik

(Vi< =0.5Vor Vi >Vgc +0.5V) ... .. +20 mA
DC OQutput Diode Current, lok

(Vo < =0.8V or Vg > Ve +0.5V) . ... 20 mA
Continuous Output Current Per Pin, lo

(-0.5V< Vo< Vcc +0.8V) ......... +35 mA
Continuous Current Through

VeccorGND pins . ... ............ +125 mA

Storage Temperature Range, Tstg . . . —65°C to +160°C
Power Dissipation Per Package, P4t 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/°C 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 Vee
Operating Temperature
Range KS74HCLTS: —40°C to +85°C
KS54HCLTS: —55°C to +125°C
Input Rise & Fall Times, tr, t; Max 500 ns
Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

DC ELECTRICAL CHARACTERISTICS (voc=5V+10% Unless Otherwise Specified)

T4=25°C KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions a= Ta=-40°C to +85°C|Ta=-55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage VW 20 2.0 2.0 v
Maximum Low-Level
Input Voltage Vie 0.8 0.8 0.8 v
- - ViN=ViH or Vi
Minimum High-Level
Output Voltagge Vo lo=—20pA  |Vco|Vec —0.1 Ve —0.1 Vee —0.1 v
lo=—4mA 4.2| 3.98 3.84 3.7
ViN=Vi1 or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage o lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
Current ° v [Vin=Vcc or GND 0.1 +1.0 +1.0 uA
Maximum Quiescent ViIN=Vcc or GND
Supply Current lec louT=0uA 8.0 80.0 160.0 HA
per input pin
Additional Worst Vi=2.4V
Case Supply Alcc  |other Inputs: 2.7 2.9 3.0 mA
Current at Vec or GND
lour=0uA
ESAMS
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KS54HCTLS
KS74HCTLS

845/846

8-Bit Bus Interface D-Type
Latches with 3-State Outputs

 AC ELECTRICAL CHARACTERISTICS (input t,, t:<6 ns), HCTLS845

< SAMSUNG

Elandvnmina

i T,=25°C KS74HCTLS KS54HCTLS
2=
s L T,=-40°C to +85°C | T,= —55°C to +125°C
1 = .
Characteristic Symbol | Conditions! | Vee=5.0V Vee=5.0V£10% Vec=5.0V+ 10% Unit
Typ Guaranteed Limits
[ Propagation Delay tPLH 23 | 30 38 46 ns
E to Q tPHL 23 | 30 38 46
Propagation Delay tpL 18 | 24 30 36 ns
Dto Q tPHL 18 | 24 30 36
Propagation Delay trLH 27 | 36 45 54 B
CLR to Q tPHL 27 | 36 45 54
Eopagation Delay toLm 27 | 36 45 54 s
PRE to O” tpHL 27 | 36 45 54
Output Enable Time tpzH 23 | 30 38 46 S
- »QC to Q tpzL 23 | 30 38 46
Output Disable Time tpHz 16 | 21 26 31 ns
|OC to Q trLz 16 | 21 26 31 _‘
Set up Time
Dn before E tsu 12 :6 20 24 ns
Hold Time
Dn after E th 0, 0 0 0 ns
Input Capacitance Cin 5 pF
Power Dissipation Capacitance* Cep pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS846
: =259 KS74HCTLS KS54HCTLS
‘ . - Ta=25 T,=~40°C to +85°C | T,= —55°C to +125°C |
- Characteristic Symbol | Conditions! ;vcc=5.ov Vee=5.0V=10% Vec=5.0V+ 10% Unit
Typ Guaranteed Limits
Propagation Delay teLn 25 | 34 42 " 65 ns
E toQ tPHL 25 | 34 42 65
Propagation Delay tpLH 20 | 27 34 40 ns
D to Q tpuL 20 | 27 34 40
Propagation Delay tpLH 26 | 35 44 53 s
CLR to Q teHL F26 35 44 53
Propagation Delay teLH 26 | 35 44 52 ns
LPRE to Q tPHL 26 | 35 44 52
' Output Enable Time tezn 19 | 26 32 38 ns
|OC to Q tpzL 19 | 26 32 38
Output Disable Time teHz 14 119 24 30 ns
. 6(—; to Q tpLz 14 19 24 30
| Set up Time
0 24 ns
Dn. before E o tsu 12|16 2
Hold Time
¢} ns
Dn after E th 0 0 0
Input Capacitance . - Cin 5 pF
Power Dissipation Capacitance* Cprp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
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(SSAETLs 4049/4050

Hex Logic Level
Down Converters

FEATURES

e Modified input structure allows voitages 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:
lo,=8mA @ VoL=0.5V

* Inputs and outputs interface directly with TTL, NMOS
and CMOS devices

e 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 & Rzel), standard DIPs.

PIN CONFIGURATION

\J/
Vee [] 1 18[Jne
w2 156y
1A[}3 14[JeA
av[]4 13[NC
2a[]s 12 sy
av[]e 1[5
3a[]7 0[] 4y
GNo[T)s o f4n
FUNCTION TABLE
JANPUT OUTPUT Y
A 4049 | ’4050
H L H
L H L

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 supply. The modified input protection has no diode
connected to Vg, 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
3) (2)

1A Y

3 4
28 —2 By

7
3A (7 (6) ay

(9) (10)
4A

A _(11) {12) 5y

i

(14) {15)
)

6A Y

*f

‘4050

8

@ 1Y

>

W,y

nN
>
N F

(6)

w
>

3y

(9) (

4A 10) 4y

5A ) 12 5Y

%

6A 14 {18 8Y

%
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KS54HCTLS
KS74HCTLS

4049/4050

Hex Logic Level
Down Converters

' Absolute Maximum Ratings*

Supply Voltage Range Vee, . ... ... -0.5V to +7V
DC Input Diode Current, I ]

Vi< -058VorVi> +155V) ... .. +20 mA
DC Output Diode Current, lok .

(Vo < —0.5Vor Vo > Vec +0.5V) . ... +20 mA

Continuous Output Current Per Pin, lo

(-0.5V<Vo<Vcc +0.5V) .. ... .. . . +35 mA
- Continuous Current Through- '

K ,‘Vcc or GND pins *125 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, Pgt
* 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.

[

500 mW-— ~

t Power Dissipation temperature derating:
Plastic Package (N): —12mW/°C 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 Voo
Operating Temperature )

Range KS74HCTLS: —~40°C to +85°C

KS54HCTLS: -55°C to +125°C

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

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

DC ELECTR'CAL CHARACTER'ST'CS (Vec=5V*10% Unless Otherwise Specified)

T, =25°C KS74HCTLS KS54HCTLS
Characteristic {Symbol, Test Conditions a=e Ta= —40°C to +85°C|T,= —55°C to +125°C|Unit
Typ Guaranteed Limits
Minimum High-Level
Input Voltage Viu 2.0 2.0 2.0 v
Maximum Low-Level
input Voltage Vi 0.8 0.8 0.8 Y
- _— Vin=Vjq or Vi,
“O"L';"Z‘t’"\'/or:t'ghe"eve' Vom lo=—20pA  (Voc|Veo —0.1 Vee —0.1 Vee —0.1 v
P 9 lo=—-4mA (4.2 3.98 3.84 3.7
VIN=Vn or Vi
Maximum Low-Level v lo=20uA 0 0.1 0.1 0.1
Output Voltage oL lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input | ViN=Vcc or GND +0.1 +1.0 *+1.0 A
Current N | vin=18V +10.0 +10.0 H
Maximum Quiescent ViN=Vcc or GND ' ;
. 20.0 40.0 A
Supply Current fec lout=0uA 2.0 s
~ | per input pin
Additional Worst Vi=2.4v
Case Supply Alce |other Inputs: 2.7 2.9 3.0 mA
Current at Voc or GND
lour=0pA - )
AC ELECTRICAL CHARACTERISTICS (input t,, <6 ns), HCTLS4049, HCTLS4050
T, =25°C KS74AHCTLS KS54HCTLS
=
_ To=—~40°C to +85°C | T,= ~55°G 1o +125°C
Charact?fistic Symbol | Conditions' | Vgc=5.0V Voe=5.0V£10% Vec=5.0Vz 10% Unit
Typ Guaranteed Limits
Maximum Probagation Delay teLn C=50pF 18 {17 21 26 - ns
tPHL 13 | 17 21 26
Maximum Input Capacitance Cin 5 pF
Power Dissipation Capacitance* | Cpp (per gate) pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? fin.
T For AC switching test circuits and timing waveforms see section 2.
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PACKAGE DIMENSIONS

1. PLASTIC PACKAGES

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

B L
° . ~10°
1985 o~10 1965 = 010
g3 LN :
ol a5
o o|o '\-h»/ o
TT T 7T T 1.7 e s A
_ 115 =L ARLRN
1.77 1.77
0.20
0.30

(G e

g s b o

2.54 0.51 .

TP ‘.“_ﬁ 1.02
0.56

20-Pin DIP Units: mm 24-Pin DIP Units: mm

26.36 31.29
26.87 \’0~10° 31.79

e W e W e B o B e Bl e Bl e W o PN W = W~ O — W~ W~ W~ W=

0~10°

O
6.09
6.60
37
7.87
J
o)
6.09
6.60

== = = g = g m gy e gy ¢

e AeR=R=n= = 1
— ‘%1;_5 7 _JLTJT ﬁ

0.20 0.30
.30 .
4.19
s i |s.07
4.
317
4.06 3.93
{292 2,54 0.36
3.43 TP B 0.56 0.51
0

2.54 :Ebfﬂ 1.02
TYP 0.36 1.02
0.56
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PACKAGE DIMENSIONS

14-Pin SOP Unit: mm 16-Pin SOP Unit: mm
B E AR AR :ﬁ H A ARAA[AHHA N
° ole t—éigg o ’ ols @"%
00 B80 g8 e HEBHB A L
—t—3— e
8.55
8.75.
M 1.35
. H 1.75
i
20-Pin SOP Unit: mm 24-Pin SOP Unit: mm
3 E
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e 1] e %P O = || ]o:®?
o) 03 o 5
HoHagHHE ) ' HHEEEHHHEEEH
- Hosr s —%
) | 15.2 N
—— —  —1
=i is=iai=i=i=i=l B
— R
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PACKAGE DIMENSIONS

2. CERAMIC PACKAGES

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

1

]

L
o
To

0 [+]
- Willmeters Willmeters
T O e | wax ! O e ] e
A T OO Td A | - | 508 A Y A | — [so08
-#_—H H U H U—(Q B | 038] 0.58 -{— =T B | 038] 0s8
L B, 140 1.78 L i 8. 140] 1.78
P TS | R ¢ C | 020 0.38 R C | o20] 038
F ‘”.E D 18.18 | 19.56 LF_ -JLB 2] 19.05 | 19.94
E | 610] 748 E | 610] 749
E. | 7.62]10.03 E,_| 7.62]1003
F 254 F 254
L [ 3.18] 418 L | 3a18] 419
© [ 051] 102 Q [ o0s1] 102
S 1.9 2.29 S 0.5 114

20-Pin Ceramic DIP Units: mm
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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 74 ﬂ'lﬂ XXX N
SAMSUNG IDENTIFICATION PREFIX —————l_

OPERATING TEMPERATURE RANGE DESIGNATION
COMMERCIAL: 74 (—40 to +85°C)
MILITARY: 54 (—55 to +125°C)

PRODUCT FAMILY DESIGNATION

GENERIC PART NUMBER

PACKAGE DESIGNATOR
N: DIP
D: SOP
DT: SOP(Tape & Reel)

Pin Quantity/Reel
SO-14 3000
SO-16 3000
S0-20 1000
S0-24 1000
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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
77441 East Butherus Drive TEL: (602) 998-7195 257 Main Street
Suite 300 FAX: (602) 998-7869 Torrington, CT 06790
Scottsdale, AZ 85260

TEL: (203) 496-7709
FAX: (203) 496-0912

FLORIDA

CALIFORNIA MEC
QUEST REP INC. 700 W. Hillsboro Blvd.

9444 Farnham St. Bldg. 4, Suite 204

TEL: (305) 426-8944

TEL: (619) 565-8797 FAX: (305) 426-8799

Suite 107 FAX: (619) 565-8990 Deerfield Beach, FL 33441
iego, CA 9212

San Diego, 123 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 32037 FAX: (407) 830-5436
Santa Clara, CA 95054

anta ara, MEC
WESTAR REP COMPANY 830 North Atlantic Bivd. 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
ustin MEC

1001 45th, N.E.
St. Petersburg, FL 33703

TEL: (813) 522-3433

WESTAR REP COMPANY
FAX: (813) 522-3993

25202 Crenshaw Bivd. TEL: (213) 539-2156

Suite 217 FAX: (213) 539-2564
Torrance, CA 90505 ILLINOIS
IRI
CANADA 8430 Gross Point Road TEL: (312) 967-8430

Skokie, IL 60076 FAX: (312) 967-5903

TERRIER ELEC.
145 The West Mall TEL: (416) 622-7558 -
Etobicoke, Ontario, Canada FAX: (416) 626-1035 INDIANA

M8C 1C2 STB & ASSOC. INC.

TERRIER ELEC. g?}??eEwgﬁth St.

3700 Gilmore Way, 106A TEL: (604) 433-0159 . .
Burnaby, B.C. Canada FAX: (604) 430-0144 Indianapolis, IN 46240
V5G 4M1 ‘

TEL: (317) 844-9227
FAX: (317) 844-1904

MARYLAND
ADVANCED TECH SALES

TERRIER ELEC.

6600 Transcanadienne TEL: (514) 695-4421

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
HIR 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
Lakewood, CO 80226

FAX: (303) 935-7310

Suite 102
Burlington, MA 01803

FAX: (617) 229-1614
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

MICHIGAN

JENSEN C.B.

2145 Crooks Rd.

Troy, MI 48084
MINNESOTA

IRI

1120 East 80th Street

Bloomington, MN 55420
NEW JERSEY

NECCO

2460 Lemoine Avenue

Ft. Lee, NJ 07024
NEW MEXICO

S.W. SALES, INC.

7137 Settlement Way, N.W.

Albuguerque, NM 87120

NEW YORK
T-SQUARE
6443 Ridings Road
Syracuse, NY 13206

T-SQUARE

7353 Victor-Pittsford Road

Victor, NY 14564

NORTH CAROLINA

GODWIN & ASSOC.
1100 Logger Ct.
Suite B.102
Raleigh, NC 27609

GODWIN & ASSOCIATES

2812 Oak Leigh Drive
Charlotte, NC 28213

OHIO

BAILEY, J.N. & ASSOC.
129 W. Main Street
New Lebanon, OH 45345

BAILEY, J.N. & ASSOC.
2679 Indianola Avenue
Columbus, OH 43202

BAILEY, J.N. & ASSOC.
1667 Devonshire Drive
Brunswick, OH 44212

TEL: (313) 643-0506
FAX: (313) 643-4735

TEL: (612) 854-1120
FAX: (612) 854-8312

TEL: (201) 461-2789
FAX: (201) 461-3857

TEL: (505) 899-9005

TEL: (315) 463-8592
FAX: (315) 463-0355

TEL: (716) 924-9101
FAX: (716) 924-4946

TEL: (919) 878-8000
FAX: (919) 878-3923

TEL: (704) 549-8500
FAX: (704) 549-9792

TEL: (513) 687-1325
FAX: (513) 687-2930

TEL: (614) 2627274

FAX: (614) 262-0384

TEL: (216) 273-3798
FAX: (216) 225-1461

- OREGON

EARL & BROWN CO.
9735 S.W. Sunshihe Ct.
Suite 500 -

Beaverton, OR 97005

PENNSYLVANIA

RIVCO JANUARY INC.
RJ! Building

78 South Trooper Road
Norristown, PA 19403

PUERTO RICO

DIGIT-TECH

P.O. Box 1945

Calle.Cruz #2

Bajos, San German 00753

TEXAS

S.W. SALES INC.
2267 Trawood, Bldg. E3
El Paso, TX 79935

VIELOCK ASSOC.
720 E. Park Blvd.
Suite 102

Plano, TX 75074

VIELOCK ASSOC.
9600 Great Hills Trail
Suite 150-W

Austin, TX 78759

UTAH
ANDERSON & ASSOC.

270 South Main, #108
Bountiful, UT 84010

VIRGINIA

TEL: (503) 643-5500
FAX: (503) 644-9230

TEL: (215) 631-1414
FAX: (215) 631-1640

TEL: (809) 892-4260
FAX: (809) 892:3366

TEL: (915) 594-8259
FAX: (915) 592-0288

TEL: (214) 881-1940
FAX: (214) 423-8556

TEL: (512) 345-8498
FAX: (512) 346-4037

TEL: (801) 292-8991
FAX: (801) 298-1503

ADVANCED TECHNOLOGY SALES, INC.

406 Grinel! Drive
Bichmond, VA 23236

WASHINGTON

EARL & BROWN CO:
2447 A 152nd Ave. N.E.
Redmond, WA 98052

WISCONSIN

IRI
631 Mayfair
Milwaukee, W1 53226

TEL: (804) 320-8756
FAX: (804) 320-8761

TEL: (206) 8855064
FAX: (206) 885-2262

TEL: (414) 259-0965
FAX: (414) 259-0326
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SAMSUNG SEMICONDUCTOR SALES OFFICES-EUROPE

SAMSUNG .
SEMICONDUCTOR
EUROPE GmbH
Mergenthaler Allee 38-40
D6236 Eschborn

(West Germany)

Tel: 06196/9009-0

Fax: 0196/9009-89

PARIS i

Centre d'Affaires La
Boursidiere RN 186, Bat.
Bourgogne, BP 202

F-92357 Le Plessis-Robinson
(France)

Tel: 0033-1-40 94 07 00
Fax: 0033-1-40 94 02 16

MILANO

Viale G. Matteotti, 26
1-20095 Cusano Milanino
(Italy)

Tel: 0039-2-6 13 28 88
Fax: 0039-2-6192279

MUNCHEN
Carl-Zeiss-Ring 9
D-8045 Ismaning
(West Germany) ~
Tel: (49) 0-89 96 48.38
Fax: (49) 0-89 96 48 73

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

EUROPE

AUSTRIA

SATRON HANDELSGES. MBH
Hoffmeistergasse B-10/1/5 TEL: 0043-222-87 30 20

A-1120 Wien

BELGIUM

C&S ELECTRONICS NV
Heembeekstraat 111
B-1120 Brussels

DENMARK

EXATEC ALS
Dortheavj 1-3
DK-2400 Kopenhagen

FINLAND .

INSTRU COMPONENTS
P.O. Box 64, Vitikka 1
SF-02631-ESPOO
Helsinki

FRANCE

FAX: 0043-222-85 95 93
TLX: 047-753 11 85 1

TEL: 0032-2-2 44 29 74
FAX: 0032-2-2 42 89 30
TLX: 046-2 58 20

TEL: 00453-1-19 10 22
FAX: 00453-1 19 31 20
TLX: 27253

TEL: 00358-0-5 28 43 25
FAX: 00358-0-5 28 43 33
TLX: 057-12 44 26

ASIA MOS (OMNITECH ELCCTRONIQUE)

Batiment Evolic 1 165,
Boulevard De Valmy
F-92705 Colombes

SONEL-ROHE (SCAIB)
6, Rue Le Corbusier
Silic 424

F-94583 Rungis, Cedex

TEL: 0033-1-47 60 12 47
FAX: 0033-1-47 60 15 82
TLX: 042-61 38 90

TEL: 0033-1-46 86 81 70
FAX: 0033-1-45 60 55 49
TLX: 042-20 69 52

GERMANY (WEST) -

SILCOM ELECTRONICS VERTRIEBS GmbH

Neusser Str. 336-338
D-4050 Ménchengladbach

TERMOTROL GmbH
Pilotystr 4.
D-8000 Minchen 22

TEL: (49)-0-2161-6 07 52
FAX: (49)-0-2161-6516-38
TLX: 85 2189

TEL: (49)-0-89-2303 52 52
FAX: (49)-0-89-2303 52 80
TLX: 17 89 84 53

ING. THEO HENSKES GmbH

Laatzener Str. 19
Postfach 72 12 26
D-3000 Hannover 72

ASTRONIC GmbH
Grunwalder Weg 30
D-8024 Deisenhofen

TEL: (49)-0-511-86 50 75
FAX: {49)-0-7249 79 93
TLX: 92 3509

TEL: (49)-0-89-61 30 303
FAX: (49)-0-8061 31 668
TLX: 521 61 87

MSC VERKAUFSBURO MITTE

Wormser Str. 34
Postfach 37
D-6710 Frankenthal

MICRONETICS GmbH
Wail Dur Stadter Str. 45
D-7253 Renningen

ITALY

DIS. EL. SPA
Via Orbetelio 98
1-10148 Torino

MOXEL S.R.L.
Via C. Frova, 34
1-20092 Ciniselio Balsamo

TEL: (49)-0-62-332 66 43
FAX: (49)-0-332 02 98
TLX: 46 52 30

TEL: (49)-0-7159-60 19
FAX: (49)-0-715 951 19
TLX: 72 47 08

TEL: 0039-1-12 20 15 22
FAX: 0039-1-12 16 59 15
TLX: 04321 5118

TEL: 0039-261 29 05 21
FAX: 003926 17 25 82
TLX: 043-35 20 45
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THE NETHERLANDS

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

MALCHUS BV HANDEIMIJ.

Fokkerstraat 511-513
Postbus 48

NL-31256 BD Schiedam

NORWAY

EXATEC ALS
Solheimveien 50
Postbox 314
N-1473 Skarer

SPAIN

SEMICONDUCTORES S.A.

Ronda General Mitre
240 Bjs -
E-08006 Barcelona

SWEDEN

MIKO KOMPONENT AB

TEL: 0031-10-4 27 77 77
FAX: 0031-10-4 15 48 67
TLX: 044-2 15 98

TEL: 0047-2-97 29 50
FAX: 0047-2-97 29 53

TEL: 0034-3-2 17 23 40
FAX: 0034-3-2 17 65 98
TLX: 052-9 77 87

UNITED KINGDOM

KORD DISTRIBUTION LTD.
P.O. Box 294, Camberley, TEL: 0276 685741
Surry GU 1534J FAX: 0276 691334
) TLX: 859919 KORDIS G

BYYECH LTD.

3 The Western Centre,

Western Road, Account/Admin

Bracknell Berkshire 0344 424222

RG121RW FAX: 0344 420400
TLX: 848215

TEL: Sales 0344 482211

ITT MULTI COMPONENTS
346 Edinburgh Avenue
Slough SL1 4TU

TEL: 0763 824212
FAX: 0753 824160
TLX: 849804

NELTRONIC LIMITED
John F. Kennedy Road, TEL: (01) 503560
Naas Road, Qublin 12, FAX: (01) 552789

Segers by Vagen 3 TEL: 0046-753-89 08 0 Iretand TLX: 93556 NELT El
P.O. Box 2001 FAX: 0046-753:75 34 0
S$-14502 Norsborg TLX: 0529 77 87

SWITZERLAND
PANATEL AG
Grundstr. 20 TEL: 0041-42 64 30 30
CH-6343 Rotkreuz FAX: 0041-42 64 30 35

TLX: 045-86 87 63
¥ SAMSUNG
] abs
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

ASIA : SANT SONG CORP.
Room A, 8F No. 180, Sec-d,  TEL: (02) 775-2506
Chung Hsiao E. Rd., Taipei, FAX: (02) 771-8413

HONG KONG Taiwan, R.0.C.
AV, CONCEPT LTD.
ROOM 804, Tower A, 8/Fl,  TEL: 3629325 JAPAN

Hunghom Commercial Centre, FAX: 7643108

37-39 MA Tau Wai Road, TLX: 52362 ADVCC HX
Hunghom, Kowloon,

Hong Kong

PROTECH COMPONENTS LTD.

Fiat 3, 10/Fl,, 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., TEL: 7566331
Proficient Ind. Centre, FAX: 7998985

Block A, 6 Wang Kwun Road, TLX: 52896 OSPCL HX
Kowloon Bay, Kowloon,

Hong Kong

SOLARBRITE ENTERPRISE CO.

(CALCULATOR & WATCH)

Room 903, The Kwangtung TEL: 7701010
Provincial Bank Bidg., FAX: 7700559
589-5691 Nathan Road, TLX: 562543 SECL HX
Kowloon, Hong Kong

SOLARI COMPUTER ENGINEERING LTD.

(4 BITI8 BIT ONE CHIP SOFTWARE HOUSE)
Unit 703-4, 7/Fl., Jordan House, TEL: 7213318
6-8 Jordan Road, Kowioon, 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, 5/FL., 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. TEL: 02-700-4686—9
Rd., Taipei, Taiwan, R.O.C. FAX: 02-704-2482

ADO ELECTRONIC INDUSTRIAL CO., LTD.

7th Fl., Sasage Bldg., 46 TEL: 03-257-1618
Sotokanda 2-Chome Chiyoda- FAX: 03-257-1579
ku, Tokyo 101, Japan

INTERCOMPO 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

RIKE| CORP.
Nichimen Bldg., 2-2-2,
Nakanoshima, Kita-ku,
QOsaka 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 Liat 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 Kadikdy Istanbul, FAX: 336-8814
Turkey TLX: 29569 elts ir

THAILAND

VUTIPONG TRADING LTD., PART.

51-53 Pahurat Rd. (Banmoh)  TEL: 221-9699-3641

Bangkok 10200 THAILAND 223-4608
FAX: 224-0861

TLX: 20402 KINREX TLX: 87470 Vutipong TH
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SAMSUNG SEMICONDUCTOR REPRESENTATIVES

KOREA
NAEWAE SEMICONDUCTOR CO., LTD. SEG YUNG INTERISE CORP.
Room 503, 22-dong, Sunin  TEL: 717-4065—7 21-301, Sunin Bldg., 16-1, TEL: 701-6811—8,
Bldg., 16-1, Hankangro-2ka, 702-4407—9 Hankangro-2ka, Yongsan-ku, 701-6781—4
Yongsan-ku, Seoul, Korea FAX: 702-3924 Seoul, Korea FAX: 701-6785
Cable: ELECONAEWAE TLX: NELCO K27419 .
SEOUL :

C.P.O. BOX 1409 ‘ SEGYUNG ELECTRONICS !

182-2, Jangsa-dong, TEL: 273-6781—3 .
SAMSUNG LIGHT-ELECTRONICS CO., LTD. Jongro-ku, Seoul, Korea FAX: (02) 2736597
4th Fl. Room 2-3, TEL: 7180045, TLX: K24950
Electronics Main Bldg., 169, 718-9531—5 " SUKSEMT
Hankangro-3ka, Yongsan-ku, FAX: 718-9536 ’
Seoul, Korea
NEW CASTLE SEMICONDUCTOR CO., LTD. SAMTEK :
4th F1. Room 10-11, TEL: 718-8531—4 Room 704, Euylim Bidg., TEL: 703-9656—8
Electronics Main Bldg., 16-9, FAX: 718-8535 16-96, Hankangro-3ka, FAX: 703-9659
Hankangro-3ka, Yongsan-ku, Yongsan-ku, Seoul, Korea : .
Seoul, Korea
HANKOOK SEMICONDUCTOR &
TELECOMMUNICATIONS CO., LTD. SUNIN INDUSTRIES CO., LTD.
402 Suite, Sowon Bidg., TEL: 338-2015—8 Sunin Bldg., 7F., 16-1, TEL: 718-7113—6
354-22, Seokyo-dong, FAX: 338-2983 Hankangro-2ka, Yongsan-ku, 702-1257—9
Mapo-ku, Seoul, Korea Seoul, Korea FAX: 715-1031
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

ALABAMA

HAMMOND
4411-B Evangel Circle, N.W.
Huntsville, AL 35816

ARIZONA

ADDED VALUE

7741 East Gray Road
Suite #9

Scottsdate, AZ 85260

CYPRESS/RPS

2164 E. Broadway Road #310-8

Tempe, AZ 85282
CALIFORNIA

ADDED VALUE

3320 East Mineral King
Unit D

Visalia, CA 93291

ADDED VALUE
1582 Parkway Loop
Unit G

Tustin, CA 92680

ADDED VALUE
6397 Nancy Ridge Road
San Diego, CA 92121

ADDED VALUE
31194 La Baya Drive, #100
Westlake Village, CA 91362

ALL AMERICAN
369 Van Ness Way #701
To‘rrance, CA 90501

BELL MICRO PRODUCTS
18350 Mt. Langley
Fountain Valley, CA 92708

BELL MICRO PRODUCTS
550 Sycamore Drive
Milpitas, CA 95035

CYPRESS/RPS
6230 Descanso Avenue
Buena Park, CA 90620

CYPRESS/RPS

10054 Mesa Ridge Ct
Suite 118

San Diego, CA 92121

CYPRESS/RPS
2175 Martin Avenue
Santa Clara, CA 95050

CYPRESS/RPS
21550 Oxnard, #420
Woadland Hills, CA 91367

(205) 830-4764

(602) 951-9788

(602) 966-2256

(209) 734-8861
(714) 259-8258

(619) 556-8890
(818) 889-2861
(800) 669-8300
(714) 963-0667
(408) 434-1150
(714) 521-5230

(618) 535-0011

(408) 980-8400

(818) 710-7780

JACO
2260 Townsgate Road
Westlake Village, CA 91361

JACO

2880 Zanker Road
Suite 202

San Jose, CA 95134

JACO
23-441 South Pointe Drive
Laguna Hills, CA 92653

MICRO GENESIS
2880 Lakeside Drive
Santa Clara, CA 95054

CANADA

ELECTRONIC WHOLESALERS
1935 Avenue De L’Eglise
Montreal, Quebec, Canada
H4E 1H2

PETERSON, CM.

220 Adelaide Street North
London, Ontario, Canada
N6B 3H4

SAYNOR VARAH

99 Scarsdale Road

Don Mills, Ontario, Canada
M3B 2R4

SAYNOR VARAH
1-13511 Crestwood Place
Richmond, B.C., Canada
VeV 2G5

WESTBURNE IND. ENT,, LTD.
300 Steeprock Drive
Downsview, Ontario, Canada
M3J 2W9

COLORADO

ADDED VALUE
4090 Youngfield
Wheat Ridge, CO 80033

CYPRESS/RPS
12503 E. Euclid Drive
Englewood, CO 80111

CONNECTICUT

ALMO ELECTRONICS
31 Village Lane
Wallingford, CT 06492

JACO .
384 Pratt Street
Meriden, CT 06450

Jv
690 Main Street
East Haven, CT 06512

(805) 495-9998

(408) 4329290

(714) 837-8966

(408) 727-5050

(514) 769-8861

(519) 434-3204
(416) 445-2340

(604) 273-2911

(416) 635-2950

(303) 422-1701

(303) 792-5829

(203) 288-6556
(203) 235-1422

(203) 469-2321
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

FLORIDA

ALL AMERICAN
16251 N.W. 54th. Avenue
Miami, FL 33014

HAMMOND
6600 N.W. 21st. Avenue
Fort Lauderdale, FL 33309

HAMMOND
1230 W. Central Bivd
Orlando, FL 32802

MICRO GENESIS
2170 W. State Road 434 #324
Longwood, FL 32779

GEORGIA

HAMMOND

5680 Oakbrook Parkway
#160

Norcross, GA 30093

QUALITY COMPONENTS
6145 Northbelt Parkway
Suite B

Norcross, GA 30071

ILLINOIS

GOOLD
101 Leland Court
Bensenville, IL 60106

QPs
101 Commerce Dr, #A
Schaumburg, IL 60173

INDIANA

ALTEX
12744 N. Meridian
Carmel, IN 46032

CHELSEA INDUSTRIES
8465 Keystone Crossing, #115
Indianapolis, IN 46240

MARYLAND

ALL AMERICAN
1136 Taft Street
Rockville, MD 20853

ALMO ELECTRONICS
8309B Sherwick Court
Jessup, MD 20794

GENERAL RADIO SUPPLY
6935L Oakland Mills Road
Columbia, MD 21045

(305) 621-8282
(407) 973-7103
(407) 849-6060

(407) 869.9989

(404) 449-1996

(404) 449.9508

(312) 860-7171

(312) 884-6620

(317) 848-1323

(317) 253-9065

(301) 251-1205

" (301) 953-2566

(301) 995-6744

JACO

Rivers Center

10270 OId Columbia Road
Columbia, MD 21046

MASSACHUSETS

ALMO ELECTRONICS
60 Shawmut Avenue
Canton, MA 02021

GERBER
128 Carnegie Row
Norwood, MA 02062

JACO
222 Andover Street
Wilmington, MA 01887

MICHIGAN

CALDER
4245 Brockton Drive
Grand Rapids, M| 49508

CHELSEA INDUSTRIES
34443 Schoolcraft
Livonia, Mi 48150

MINNESOTA

ALL AMERICAN
11409 Valley View Road
Eden Prairie, MN 55344

CYPRESS/RPS
7650 Executive Drive
Eden Prairie, MN 55344

VOYAGER
5201 East River Road
Fridiey, MN 55421

MISSOURI

CHELSEA INDUSTRIES
2555 Metro Blvd.
Maryland Heights, MO 63043

NEW JERSEY

ALMO ELECTRONICS
12 Connerty Court
East Brunswick, NJ 08816

GENERAL RAD!O SUPPLY
600 Penn St. @ Bridge Plaza
Camden, NJ 08102

JACO

Ottilio Office Complex
555 Preakness Avenue
Totowa, NJ 07512

(301) 995-6620

(617) 821-1450

(617) 329-2400

617) 273-1860

(616) 698-7400,

(313) 525-1155

(612) 944-2151

(612) 934-2104

(612) 571-7766

(314) 997-7709

(201) 613-0200

(609) 964-8560

(201) 942-4000

@smmsm\le
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SAMSUNG SEMICONDUCTOR DISTRIBUTORS

NEW YORK

ALL AMERICAN
33 Commack Loop
Ronkonkoma, NY 11778

CAM/RPC
2975 Brighton Henrietta TL Road
Rochester, NY 14623

JACO
145 Oser Avenue
Hauppauge, NY 11788

MICRO GENESIS
90-10 Colin Drive
Holbook, NY 11741

NORTH CAROLINA

QUALITY COMPONENTS
3029-105 Stonybrook Drive
Raleigh, NC 27604

DIXIE
2220 South Tryon Street
Charlotte, NC 28234

HAMMOND
2923 Pacific Avenue
Greensboro, NC 27420

RESCO/RALEIGH
Hwy. 70 West & Resco Court
Raleigh, NC 27612

OHIO

CAM/RPC
749 Miner Road
Cleveland; OH 44143

CAM/RPC
15 Bishop Drive #104
Westerville, OH 43081

CAM/RPC
7973-B Washington Woods Drive
Centerville, OH 45459

CHELSEA INDUSTRIES

10979 Reed Hartman, Highway
#133

Cincinnati, OH 45242

CHELSEA INDUSTRIES
1360 Tomahawk
Maumee, OH 43537

SCHUSTER
11320 Grooms Road
Cincinnati, OH 45242

SCHUSTER
20570 East Aurora Road
Twinsburg, OH 44087

(516) 981-3935
(716) 427-9999
(516) 273-5500

(516) 472-6000

(919) 467-4897
(704) 377-5413
(919) 275-6391

(919) 781-5700

(216) 461-4700
(614) 888-7777
(513) 433-5551

(513) 891-3905

(216) 893-0721
(513) 489-1400

(216) 425-8134

OKLAHOMA

QUALITY COMPONENTS
3158 S. 108th East Avenue
Suite 274

Tulsa, OK 74146

OREGON

CYPRESS/RPS

15075 S. Koll Parkway
Suite D

Beaverton, OR 97006

PENNSYLVANIA

ALMO ELECTRONICS
9815 Roosevelt Blvd.
Philadelphia, PA 19114

CAM/RPC
620 Alpha Drive
Pittsburgh, PA 15238

ALMO ELECTRONICS
220 Executive Drive
Mars, PA 16046

SOUTH CAROLINA

DIXIE
4909 Pelham Road
Greenville, SC 29606

DIXIE
1900 Barnwell Street
Columbia, SC 29201

HAMMOND
1035 Lowndes Hill Rd.
Greenville, SC 29607

TEXAS

ADDED VALUE
4470 Spring Valley Road
Dallas, TX 75244 .

ADDED VALUE

6448 Highway 290 East
#A103

Austin, TX 78723

ALL AMERICAN
1819 Firman Drive, #127
Richardson, TX 75081

CYPRESS/RPS
2156 W. Northwest Highway
Dallas, TX 75220

JACO
1209 Glenville Drive
Richardson, TX 75080

(918) 664-8812

(503) 641-2233

(215) .698-4003

(412) 782-3770

(412) 7769090

(803) 297-1435

(803) 779-6332

(803) 233-4121

(214) 404-1144

(512) 454-8845

(214) 231-5300

(214) 869-1435

(214) 2359575

SAMSUNG

Electronics

)

809




THE NETHERLANDS

SAMSUNG SEMICONDUCTOR REPRESENTATIVES

MALCHUS BV HANDEIMIJ.

Fokkerstraat 511-513
Postbus 48
NL-3125 BD Schiedam

NORWAY
EXATEC ALS
Solheimveien 50
Postbox 314
N-1473 Skarer

SPAIN

TEL: 0031-10-4 27 77 77
FAX: 0031-10-4 15 48 67
TLX: 044-2 15 98

TEL: 0047-2-97 29 50
FAX: 0047-2-97 29 53

SEMICONDUCTORES S.A.

Ronda General Mitre
240 Bjs
E-08006 Barcelona

SWEDEN

MIKO KOMPONENT AB

TEL: 0034-3-2 17 23 40
FAX: 0034-3-2 17 65 98
TLX: 052:9 77 87

UNITED KINGDOM

STC ELECTRONIC DISTRIBUTION
Edinburgh Way Harlow TEL: (0279) 441144
Essex CM20 2DF FAX: (0279) 441787

BYTECH LTD.
3 The Western Centre, TEL: Sales 0344 482211
Western Road, Account/Admin

Bracknell Berkshire 0344 424222
RG121RW FAX: 0344 420400
TLX: 848215

ITT MULTI COMPONENTS

346 Edinburgh Avenue TEL: 0753 824212

Slough SL1 4TU FAX: 0753 824160
TLX: 849804

NELTRONIC LIMITED
John F. Kennedy Road, TEL: (01) 503560
Naas Road, Qublin 12, FAX: (01) 552789

Segers by Vagen 3 TEL: 0046-753-89 08 0 Ireland TLX: 93556 NELT El
P.0. Box 2001 FAX: 0046-753-75 34 0
S$-14502 Norsborg } TLX: 052-9 77 87
SWITZERLAND
PANATEL AG
Grundstr. 20 TEL: 0041-42 64 30 30
CH-6343 Rotkreuz FAX: 0041-42 64 30 35
TLX: 04586 87 63
=§§§AMSUNG 610
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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

SAMSUNG ELECTRONICS JAPAN CO.,

9F. SUDACHO VERDE BLDG.
2-3, KANDA-SUDACHO
CHIYODA-KU, TOKYO 101, JAPAN

TELEX: KORSST K27970
TEL: (SEOUL) 751-2114
FAX: 753-0957

TELEX: KORSEM K28330
TEL: (SEOUL) 741-0066, 664-0066
FAX: 741-4273

TELEX: KORSST K23813
TEL: (SEOQUL) 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) 706-6025/7
FAX: (2) 784-0847

LTD.

TELEX: 2225206 SECJPN J
TEL: (03) 258-9501

FAX: (03) 258-9696

SAMSUNG SEMICONDUCTOR EUROPE GMBH:

MERGENTHALER ALLEE 38-40
D-6236 ESCHBORN, W/G

SAMSUNG (U.K) LTD.:

SAMSUNG HOUSE 3 RIVERBANK WAY
GREAT WEST ROAD BRENTFORD
MIDDLESEX TW8 9RE

SINGAPORE OFFICE:
10 COLLYER QUAY #14-07
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

PRINTED IN KOREA
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