












































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































KS54HCTLS
KS74HCTLS

651/652

Octal 3-State Bus Transceivers
with Registers

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

T,=25°C

KS74HCTLS
Ta=—40°C to +85°C

KS54HCTLS
Te=-55°C to +125°C

Characteristic 'SVmboI Conditions' Vee=5.0V Vee=5.0V£10% Vec=5.0V 10% Unit
Typ Guaranteed Limits
Maximum Clock Frequency fmax |CL=50pF 40 | 30 25 20 MHZ|
. . C_L=50pF 14 | 19 24 29
Maximum Propagation teLH CL=150pF 17 | 22 29 35
Delay, A or B Input to ns
B or A Ouput tpry, | CL=50PF 14 | 19 21 20
CL=150pF 17 | 22 26 26
. . CL=50pF 22 | 30 37 45
Maximum Propagation trLH =
Delay, CBA or CAB Input to CL=150pF 25 | 33 42 51 ns
A or B Output torL CL=50pF 22 | 30 37 45
CL=150pF 25 | 33 42 51
Maximum Propagation toun CL=50pF 26 | 35 44 58
Delay, SBA or SAB Input to CL=150pF 29 | 38 49 59 ns
A or B Output N CL=50pF 26 | 35 44 53
(with A or B High) PHL |CL=150pF 29 | 38 49 59
Maximum Propagation toLn CL=50pF 26 | 35 44 53
Delay, SBA or SAB Input to CL=150pF 29 | 38 49 59 ns
A or B Output 4 CL=50pF 26 | 35 44 53
(with A or B Low) PHL1CL=150pF 29 | 38 49 59
Maximum Output Enable tez C"i S0pF |33 | 45 56 er
. = C_.=150pF| 39 | 48 61 73
Time, GBA to A or RL=1kQ ns
GABto B 4 CL=50pF |33 | 45 56 67
PzH CL=150pF| 39 | 48 61 73
Maximum Output Disable tpHz |RL=1kQ 26 | 35 44 53
Time, GBA to A or GAB to . ns
B tez |CL=50pF 26 | 35 44 53
Minimum Pulse Width .
Clocks High or Low tw 10113 7 20 ns
Minimum Setup Time, A before
CABH or B before CBA! tou 10|13 17 20 ns
Minimum Hold Time, A after _
CAB! or B after CBAt t 31 9 0 0 ns
Maximum Input Capacitance | Ci 5 pF
|Maximum Output Capacitance| Cour |Output Disabled 10 pF
Power Dissipation ’
Capacitance* Cro pPF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
=§§ SAMSUNG SEMICONDUCTOR 719




ks7ancris 658/659

Octal Bus Transceivers
with Parity

Preliminary Specifications.

FEATURES , .

¢ Bus Transceivers with Inverting Outputs(’658) 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

(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

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 plastic ‘‘small outline’’

o o e ©o o o

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

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
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 APl and

"~ BPL

The bidirectional I/O ports feature active circuits on the input
stage that, when the output shared by that pin is disabled,
will maintain the input in the last state taken by the output.
This state will be maintained until changed by activity on
the bus. The advantage of this arrangement is that when
all outputs on the bus are disabled, the inputs will be
prevented from floating, resulting in minimum power dissipa-
tion and minimum susceptiblity to noise. This eliminates
any need for external pull-up or pull-down resistors. The
parity inputs AP! and BPI 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 Vcc 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 z L
0,2,4,6,8 X H z .
H H A Data to B Bus A Data to B Bus
1,856,7,9 X L z
H L X X z V4 Isolation Isolation
X 0,2,4,6,8 H
L H X 1,8,5,7,9 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

=g SAMSUNG SEMICONDUCTOR
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KSrierss 658/659

Octal Bus Transceivers
with Parity

- LOGIC DIAGRAM

Gea—123) N 1 D
ref—mm e ————— - r=1
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! |
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Ay —12) | ! 659 (22) 81
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@ 659 L L -1 @n_ g,
a3 —4) j‘ L 20 .
Aq —15) H 7 INVERTING (NONIVERTING FOR °659) i 9) g4
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as—{7) 1 ABOVE ' - 07 e
ar—18 ] 6) g,
A8 —19) 1 " (15)
[ :] _____________ -
l——* TG
a2 —>o (13 _apo
)]
|
) - 1)
BPO <} 10) gy

Absolute Maximum Ratings*

Supply Voltage Range Ve, . ... .. —0.5V to +7V
DC Input Diode Current, Iik ) '
(Mi < =0.5V or V| > Vgec +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 ) '
VccorGND 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
Ceramic Package (J): —12mwW/°C from 100°C to 125°C

'Recommended Operating Conditions

Supply Voltage, Vec . .. ..o 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, tr . ... ... .. Max 500 ns

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

=g SAMSUNG SEMICONDUCTOR
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. ‘ KSS4HCTLS n 4 Octal Bus Transceivers
KS74HCTLS 658/ 659 | with Parity )

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

‘ T, =25°C KS74HCTLS : KS54HCTLS A
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 Vi . 0.8 0.8 0.8 v
- i ViN=Vi or Vi
m‘;‘:’; (;'t'gge"e"e' 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 oL lo=12mA 0.26 0.33 0.4 \
lo=24mA 0.39 0.5
Maximum Input
Comant ¥ N |[Vin=Vcc or GND +0.1 *1.0 : *1.0 A
] g ' Output Enable
["::,l’:;:’ciﬁgf loz | =Vm +05 +5.0 +10.0 A
' Vout=Vcc or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current Jdee M0 A 8.0 80.0 160.0 uA
per input pin
Additional Worst Vi=2.4V
Case Supply Algc | other Inputs: 2.7 29 3.0 mA
Current at Vcc or GND
lour=0uA

=§§ SAMSleG SEMICONDUCTOR v ‘ 722



KS54HCTLS
KS74HCTLS

658/659

Octal Bus Transceivers
with Parity

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

T, =25°C KS74HCTLS KS54HCTLS
. -
Te= —40°C to +85°C|T,=-55°C to +125°C
Characteristic Symbol Conditions! VecmSOV | ov210% VeomSoVi0%  |UM
Typ Guaranteed Limits
tpy |CL=50PF 20 25 30 39
Maximum Propagation LH C_.=150pF 23 28 35 45
Delay, Aor BtoBor A o CL=50pF 20 25 30 39 ns
HL |cL=150pF 23 | 28 35 45
\ CL=50pF 24 32| 40 48
Maximum Propagation PLH | =150pF 27 35 45 54 s
Delay. AorBtoBorA | |c =50pF 24 | 32 40 48
PHL | CL=150pF 27 35 45 54
torys |CL=50PF 20 | .25 30 39
Maximum Propagation PLH |CL=150pF 23 | 28 35 45 n
|Pelay A or B to for |CL=500F 20 | 25 3 39
APO or BPO PHL | CL=150pF 23 | 28 s 45
o CL=50pF |20 25 30 39
Maximum Enable Time, ZH CL=150pF|23 | 28 35 45
GAB or GBA t RL=1k0 ns
or o 4 CL=50pF |20 25 30 39
APO or BPO PzL C.=150pF|23 | 28 35 45
g:’;"::% ;';\s*:g'e Time, | ., |R.=1ka 20 | 25 30 39 ns
CL=50pF 20 25 30 39 ns
APO or BPO torz |CL=S0P
Maximum Input Capacitance| Cin 5 pF
Maximum Output
Capacitance Cour pF
Power Dissipation
Capacitance* Ceo pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vec.
T For AC switching test circuits and timing waveforms see section 2.
@ SAMSUNG SEMICONDUCTOR 723




Sramcris 664/665

Octal Bus Transceivers
with Parity ’

Preliminary Specifications

FEATURES

* Bus Transceivers with Inverting Outputs ('664) or True
Outputs (’665)
Generates.a Parity Bit for A Bus and B Bus
Easily Cascadable
Internal Active Pull-Ups and Pull-Downs
Function, pin-out, speed and drive compatibility with
54/74LS logic family ‘
Low power consumption characteristic of CMOS
e 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 plastic ‘‘small outline’’

e O o o

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

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,
APO 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 pull-down
resistors. The parity inputs AP! 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. )
All 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 INPUTS ON
G DIR A BUS AND API 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 1,8,5,7,9 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
{g SAMSUNG SEMICONDUCTOR 724




(STHiCTLs 6641665

Octal Bus Transceivers
with Parity

LOGIC DIAGRAM
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Absolute Maximum Ratings*

Supply Voltage Range Vce, ... . . .. -0.5V to +7V
DC Input Diode Current, li

(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, Io

(—0.5V< Vo< Vgc +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, 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.

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

Recommended Operating Conditions

" Supply Voltage, Vec .. ... ... ... ... 4.5V to 5.5V

DC Input & Output Voltages*, Vin, Vour .. OV to Vecc
Operating Temperature

Range KS74HCTLS: —40°C to +85°C

j 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) :

=g SAMSUNG SEMICONDUCTOR
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KS54HCTLS 1/ , | Octal Bus Transceiveré
KS74HCTLS 664/ 665 with Parity o

DC ELECTRICAL CHARACTERISTICS (vcc=5V+10% Uniess 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 v
Maximum Low-Level .
Input Voltage ViL 0.8 0.8 0.8 \
- - ViN=Vimor Vi '
g:‘r;:‘:::n\}o?ag:e'-eve' Vou lo=-—20uA Vce|Vee —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 Input -
Corront P N |ViN=Vcc or GND +0.1 +1.0 +1.0 AN

Output Enable .
loz =V *+0.5 *5.0 +10.0 uA
Voutr=Vcc or GND '

Vin=Vcc or GND

Maximum 3-State
Leakage Current

Maximum Quiescent

Supply Current lec |\, Ur=UuA 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

@ SAMSUNG SEMICONDUCTOR | | 796



KSTens 664/665 gauarorne

55

AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS664/6
T, =25°C KS74HCTLS KS54HCTLS
. =
T,= —40°C to +85°C|T,= —55°C to +125°C
Characteristic Symbol Conditions! Vee=5.0V Veem5.0V£10% Vec=5.0V2 10% Unit
Typ Guaranteed Limits
tp CL=50pF 20 25 30 39
Maximum Propagation LH CL=150pF 23 28 35 45
ns
Delay, AorBtoBorA | |C =50pF 20 | 25 30 38
PHL 1CL=150pF 23 | 28 35 36
: tp CL=50pF 24 32" 40 48
Maximum Propagation W |CL=150pF 27 | 35 45 54 s
Delay, A or B to o CL=50pF 24 32 40 48
APO or BPO L |cL=150pF 27 | 35 45 54
ton CL=50pF 20 25 30 39
Maximum Propagation CL=150pF 23 28 35 45 ns
Delay, API or BPI to o, |CL=50PF 20 | 25 30 39
APO or BPO L |cL=150pF 23 | 28 35 45
N CL=50pF |24 32 40 48
Maximum Output Enable PZH Ru=1kQ C.=150pF| 27 35 45 54
GtoAorB AL ns
Time, G to ) CL=50pF |24 32 40 48
PzL C.=150pF| 27 | 35 " 45 54
Maximum Output Delay tenz [RL=1kQ 24 32 40 48 ns
Time, G to A or B tpz |CL=50pF 24 | 22 40 50
4 CL=50pF | 24 32 40 48
Maximum Output Enable | ™" |- _ o |Ci=150pF| 27 | 35 45 54
Time DIR to Aor B L CL=50pF |24 32 40 48 ns
tezn CL=150pF| 27 | 35 45 54
Maximum Output Disable tPHz |RL=1kQ 20 32 40 48 ns
Time, DIR to A or B tuz |CL=50pF 24 32 40 48
Maximum Input Capacitance| Cin | 5 pF
Maximum O !
cﬁpacm“"'pm Cour |Output Disabled 10 pF
Power Dissipation
Capacitance* Cro PFE
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vce.
t For AC switching test circuits and timing waveforms see section 2.
~
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'KS54HCTLS
KS74HCTLS 67 0

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

FEATURES

e Separaté Read/Write
Addressing Permits Simultaneous Reading and
Writing
e Expandable to 512 Words of N-bits
e 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:
lo. =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 plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

p2[]1 16 jVoc
p3[]2 15[]01
L7 K] 14 wa
Ra []4 130 Ws
R []5 12[JGw
as]e 1] Gx
e} o[jor
Gno [Je el
FUNCTION TABLES S
/;‘ / ‘
WRITE MODE SELECT TABLE
OPERATING | INPUTS INTERNAL
MODE Gw D, | LATCHES(@)
. L. L L
Write Data L H H
Data
Latched H X no change

NOTE:

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

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 Wg) 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 (ﬁA
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 gy current available. Design
of the read enable signals for the stacked devices must
ensure that there is no overlap in the LOW levels which
would cause more than one output to be active at the same
time. Parallel expansion to generate n-bit words is ac-
eomplished by driving the Enable and Address inputs of
each device in parallel.

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

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

READ MODE SELECT TABLE

INPUTS

OPERATING OUTPUT

MODE & INTERNAL Q.

R | LATCHES®
L L L
Read L H H
Disabled H H @
NOTE:

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

éj SAMSUNG SEMICONDUCTOR
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KS54HCTLS
KS74HCTLS 670

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

LOGIC DIAGRAM

D1 ——I“s’ >0

D2 ﬂ)—D:,

DATA

INPUT |

os(—z’Dc

T
9

04—|(3’ >o -

A’_b_

]

Le

- Q4

2

(12) {(13) [(14)
Gw W W,

~—.

e e———
WRITE INPUT

Absoiute Maximum Ratings*

Supply Voltage Range Vce, ... .. .. —0.5V to +7V
DC Input Diode Current, li
(i< =0.5VorV,>Vee +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<Vcc +0.5V) .. ....... +70 mA
Continuous Current Through

VccorGND pins .. .............. +250 mA
Storage Temperature Range, Tgtg . . . —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.

@ e

Re  Gr Ra
———
READ INPUT

t Power Dissipation (emperature derating:
Plastic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
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: —55°C to +125°C
Input Rise & Fall Times, t,, tt . ... ... .. Max 500 ns

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

-'gg SAMSUNG SEMICONDUCTOR
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KS54HCTLS
KS74HCTLS

670

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

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 4
Input Voltage Vin 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \
. - VIN=ViH or ViL
mm‘:’co""t'agge'“e"e' Vot | lo=—20pA  |Voo|Voc —0.1 Ve 0.1 Yo ~0.1 v
lo=—-6mA 4.2/ 3.98 3.84 3.7
ViIN=ViH or Vi )
Maximum Low-Level v lo=20upA 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
Curront s I |Vin=Vcc or GND +0.1 *1.0 *1.0 A
. N Output Enable
I“_"::':':;:Cirsr;ff loz | =Vm +05 £5.0 +£10.0 WA
) . Vour=Vcc 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: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
{E SAMSUNG SEMICONDUCTOR ! 730




KS54HCTLS 670 4-By-4 Register Files with

KS74HCTLS with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS670
' T.e2s0c|  KSTHCTLS KSS4HCTLS ‘
=
To=—40°C to +85°C|T,=~55°C to +125°C
Characteristic Symbol | Conditions' Ve =5.0V Vec=5.0VE10% Vecm5.0V 10% Unit
Typ Guaranteed Limits
o CL=50pF 20|32 40 48
Maximurh Propagation Delay, CL=150pF 23|35 45 54 ns
Ra or Rp to Output ' CL=50pF 20 | 32 40 48
PHL | CL=150pF 23|35 45 54
toyyy |CL=50PF 27|38 45 59
Maximum Propagation Delay, CL=150pF 3039 50 65 ns
Gw to Output ton CL=50pF 27 (36 45 59
L |CL=150pF 30|39 © 80 65
. toun CL=50pF 27|36 45 59
Maximum Propagation Delay, CL=150pF 3039 50 65 ns
Data to Output tora, | CL=50PF 27|36 45 54
L |CL=150pF 30|39 50 60
oz CL=50pF | 24|32 40 48
Maximum Output Enable R.=1kq [CL=150pF| 2735 45 54 ns
Time, Gr to Output o C.=50pF | 24|32 40 48
2L CL=150pF| 27|35 45 54
Maximum Output Disable tpHz |RL=1kQ 24|32 40 48 ns
Time, Gr to Output tpz |CL=150pF 2432 40 48
Maximum Input Capacitance | Ciy 5 pF
Maximum Output Capacitance| Cout |Output disabled 10 pF
Power Dissipation
Capacitance* Ceo : pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
1 For AC switching test circuits and timing waveforms see section 2.
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KSSIHCTLS 679/680

>12-Bit.Addfess Compa‘ra'tors‘:”

Preliminary Specifications

FEATURES

e. ’679: 12-bit to 4-bit comparator with enable
e ’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:
(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 plastic “‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

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

These devices provide speeds and drive capability
equivalent to their 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.
PIN CONFIGURATIONS
‘679 ‘680
A [ ~ 20[7 Vec a1 ~ 20[7 Veo
a2 []2 190G a2z 1wdc
A ] Y a3[s 18]y
Yan 17[Jrs as] s 17[]P3
as s 16[JP2 as(s 16[] P2
a6 e 15[ P1 a6 15[ P1
ar[dr 14 Po a7 14[JPo
as (s 13[] A2 as[]8 13[J Aa12
A e 12[] At Ao 12[] An
ano 1o 11[Jat0 GNp (] 10 110 a0
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Eggﬁ:g;tg 6 7 9/ 68 0 ‘ 12-Bit Address Comparators

LOGIC DIAGRAMS

679 680
2w [ D—— ,
Al w - [
’-:EDD—‘JD—-— ’":D‘—;;D—
A2 (2 @ @
g § _D)J—ID’;D_%
[T —
A3 o a A3 ] 45
o . - 10
T3 —
g —t
5)
AS L) AS {5)
g -
- >—— ok
A8 10 A6 6)
M -t
=
7)
a0 A ]
8)
o O | Yo
v, .
. h (18)
9 an P11 - Y
A9 (L] 2 9 o
11 . '
A10 an at0 AR}
1
Al n2 At 12)
A2 a3 a2 (13)
\ .
o 14 o
P1 1s) Pt (15)
P2 (16) o (16
pa 7 s LD
6 9 P> ¢ 19

v
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KS54HCTLS
KS74HCTLS

679/680

12-Bit Address Comparators

FUNCTION TABLE

'679 ’680 INPUTS COMMON TO ’679 AND ’680 OUTPUT
G (o] P3 P2 P1 PO A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A11 A12 Y
L H L L ‘'L L H H H H H H H H H H H H L
L H L L L H L H H H H H H H H H H H L
L H [ L L H L L L H H H H H H H H H ‘H L
L H L L H H L L L H H H H H H H H H L
L H L H L L L L L L H H H H H H H H L
L H L H L H L L L L L H H H H H H H L
L H L H H L L L L L L H 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 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

* 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>210 to P=10/11/14/15, and P>211 to P=11/15.

Absolute Maximum Ratings*

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

(Vi< —=0.8VorV,>\Vcc +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, Tsyg. . . —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 tonditions may affect device reliability.

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

Recommended Operating Conditions
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 & Fall Times, tr, t Max 500 ns
* Unused inputs must always be tied to an appropriate logic
voltage level (either Vcc or GND)

=g SAMSUNG SEMICONDUCTOR
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&g?g:gitg 67 9/ 680 : 12-Bit Address Comparators

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

KS74HCTLS KS54HCTLS
Characteristic |Symbol| Test Conditions Ta=—40°C to +85°C|T,=~55°C to +125°C|Unit

. Typ Guaranteed Limits

Ta=25°C

Minimum High-Level

Input Voltage Vi 2.0 2.0 2.0 v
Maximum Low-Level b \
Input Voltage ViL 0.8 0.8 0.8 v
ini ; VIN=Viy or V)i
M High-
OLr:mﬁTloltlggeLeve' Vo lo=-20uA  |Vcc|Veec —0.1 Vee —0.1 Vee —0.1 y
lo=—-6mA 4.2 3.98 3.84 3.7
ViN =V|H 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 \"
’ lo=24mA 0.39 0.5
Maximum Input :
Current ° N |ViN=Vcc or GND +0.1 +1.0 +1.0 A
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 Algc | other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA

AC ELECTRICAL CHARACTERISTICS (input t, t<6 ns), HCTLS679

T, =25°C KS74HCTLS KS54HCTLS
a= .
R . _ Ta=—40°C {0 +85°C | T, = —~55°C to +125°C
Characteristic Symbol | Conditions! | Vec=5.0V Vee=5.0V£10% Voc=5.0V+ 10% Unit
Typ ' Guaranteed Limits

toLn CL=50pF 24 |32 40 48
‘Maximum Propagation Delay, CL=150pF | 27|35 45 54 ns
Any P to Y o CL=50pF 27|32 40 48

ML | cL=150pF | 30| 35. 45 54 N

toLH CL=50pF 2128 35 42
Maximum Propagation Delay, CL=150pF | 2431 40 48 - ns
Any Ato Y ' CL=50pF | 21|28 35 42

PHL | CL=150pF | 24|31 40 48

toLn CL=50pF 18|24 30 36
Maximum Propagation Delay, CL=150pF | 21|27 35 42 ns
GtoY 4 ' CL=50pF 18|24 30 © 36

PHL | CL=150pF | 21|27 35 42
Maximum Input Capacitance CiN 5 ) pF
Power Dissipation Capacitance* Cep . pF

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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xsrancris 679/680

12-Bit Address Compafators

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

T, =25°C KS74HCTLS KS54HCTLS
2=
_ Ta=—40°C to +85°C | T,=-55°C to +125°C
Characteristic Symbol | Conditionst | Ve =5.0V Vec=5.0V£10% Vee=5.0Vs 10% Unit
Typ Guaranteed Limits
toun CL=50pF 27 | 36 45 54
Maximum Propagation Delay, CL=150pF | 30|39 50 60 ns
Any P to Y ¢ CL=50pF | 27|32 40 48
PHL | CL=150pF | 30|35 45 64
- CL=50pF 24|32 40 48
Maximum Propagation Delay, CL=150pF | 27|35 45 64 ns
Any Ato Y ¢ CL=50pF | 24|32 40 48
PHL | CL=150pF | 27|35 45 64
toLH CL=50pF 19|26 32 38
Maximum Propagation Delay, CL=150pF | 22|29 37 44 ns
CtoY ‘ CL=50pF | 19|26 32 38
PHL | CL=150pF | 22|29 37 44
Maximum Input Capacitance CiN 5 pF
Power Dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vcc
T For AC switching test circuits and timing waveforms see section 2.
:g SAMSUNG SEMICONDUCTOR 736



KS54HCTLS
KS74HCTLS

682/684/686

8-Bit Magnitude
Comparators

FEATURES

e Compares Two 8-Bit Words
e 682 has 20k pull-up Resistors on the Q Inputs
Function, pin-out, speed and drive compatibility with
54/74LS logic family
* Low power consumption characteristic of CMOS
High drive current outputs:
(loL =24 mA @ VoL =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 plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATIONS

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-kQ 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

'682 and '684
\ INPUTS
a] T 20 Vee S OUTPUTS

po[] 2 N DATA %NABLE

o[]3 18[Jar P, Q G1__G2 | P=Q P>Q
ri[]s wije7 P=Q L X L H

aids 16[Jas P>Q X L H L

r2[] 6 15[ Pe P<Q X X H H

a7 14Jos P=Q H X H H

rp3[]s 13[]ps P>Q X H H H

a3y e 12 [1as X H H| H H

6No [ 10 11 []rs
NOTES: 1. The last 3 lines of the function table apply only to the device
having enable inputs, i.e., '686.
2. The P<Q function can be g d by the P=Q and
P>Q outputs to a 2-input NAND gate.
'686
NC—No internal connection
:SESAMSUNG SEMICONDUCTOR 737
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8-Bit Magnitude
Comparators

;gggg:g;tg 682/684/686

LOGIC DIAGRAMS

'682 or '684

PO 2)

U

Qo (3)

4
P1 )

a1 8

I

P2 (6)

(7

P3 8)

as &

P4 ikl

Tﬁ

i

Q4 a2

ps 13

i

Qs (14)

(15)

P6

D1

06“6)

i

P7 un

=
3

Q7

=§§ SAMSUNG SEMICONDUCTOR

738



ggz:gtgG 82/684/686 8-Bit Magnitude

Comparators

LOGIC DIAGRAMS (continued)

o 686
a, _(23)
G2 >
@2 5%
po 2
ao & 1
5
pr 15 —
a1 @
P2 8
az -2
p3 11O
qa (Y
P4 13
]
Qs 114 . C .
(15) p—»o
P5
—1
as 19 1
P6 an l
a6 118 |
P7 {20) .
—
or 21 D___
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KesaHcTLS 682/684/686

8-Bit Magnitude
Comparators

Absolute Maximum Ratings>*

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

(Vi< —=0.5V or V| > 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, Ip

(—=0.5V< Vo< Vgc +0.5V) . ..... ... +35 mA
Continuous Current Through ]

VeccorGND pins .. .............. +125 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
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions

Supply Voltage, Ve . . ... ... ... ... 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, tt ... ...... 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 (Vcc=5V*x10% Unless Otherwise Specified)

s

T, =25°C KS74AHCT 54AHCT
Parameter Symbol Test Conditions A= Ta=—40°C to +85°C | Ta=—55°C to +125°C | Unit
R o Typ Guaranteed Limit
‘Minimum High-Level
input Votage | ™ o 20 20 20 Y
|Maximum Low-Level
|
| Input Voltage B Vi 0.8 0.8 0.8 v
I Minimum High-Level VIN=Vin or Vi
[Output Voltage VoH lo=—20uA Ve |Vee —0.1 Vee —0.1 Vee —0.1 v
ggjpjem~pole Outpt{t_s_) lo=—6mA 4.2 3.93 3.84 3.7 :
'Maximum Low-Level Vin=ViH or Vi
Output Voltage v © lo=20uA o] 0.1 0.1 0.1 v
(All Outputs) ot lo=12mA 0.26 0.33 0.4
e lo=24mA | 0.39 0.5
Maximum Input Vec=Max .
Current, ViN=2.7V -0.2 -0.2 -0.2. mA
(682 Q Inputs) | ViNn=0.4V -0.4 -0.4 -0.4
Maximum Input :
Current N Vin=Vcc or GND +0.1 +1.0 +1.0 uA
|(All other Inputs) |
. Output Enable
Maximum 3-State
loz =V +0.5 +5.0 +10.0 uA
Leakage Current \@ ur=Vec or GND
For '682:
Vin=GND (Q0-Q7)
Maximum . VIN‘_‘VCC or GND 3.5 3.5 3.5 .mA
Quiescent Icc (all other inputs)
Supply Current For '684 and '688
ViN=Vcc or GND 8.0 80.0 160.0 uA
o lour=0uA : .
’ 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
N lour=0pA
=S=‘ SAMSUNG SEMICONDUCTOR 740
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Comparators

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

1. =25°C KS74HCTLS KS54HCTLS
2= = —40° ° = -55°C to +125°C
Characteristic Symbol | Conditions' | Vec=5.0v | ™* vccios.ﬁ\;: ;f: ¢|m Voo v rone | Uit
Typ Guaranteed Limits
o CL.=50pF | 18|25 31 38
Maximum Propagation Delay, CL=150pF | 2128 36 44 ns
PorQto P=% \ C.=50pF | 18|25 - 31 28
PHL | C,=150pF | 21|28 36 44
toun C_.=50pF | 22|32 38 45
Maximum Propagation Delay, CL=150pF | 25|35 43 51 ns
PorQto 5>8 ¢ CL=50pF | 22|30 38 45
PHL | c =150pF | 25|33 43 51
toun CL=50pF | 15|20 25 - 30
Maximum Propagation Delay, CL=150pF | 18|23 30 36 ns
G1 to P=0Q ('686 Only) \ C.=50pF | 15|20 © 25 30
PHL | C_=150pF | 18|23 30 36
o C=50pF 18|25 31 38
Maximum_Propagation Delay, CL=150pF | 21|28 36 44 ns
G2 to P<Q ('686 Only) ; CL=50pF | 1825 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? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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ksrancrLs 686/689

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:

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

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 plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

s+ ~7 20 Veo
po[]2 19 F=a
e ] 18[Jar
P1[]4 17 %Fﬂ
a1[ds 16 [ Jas
p2[Qe 15 e
27 14 [Jas
r3[]8 13[]Ps
a3[]e 12[] 4
anp 10 11[JPa

Inputs and outputs interface directly with TTL, NMOS .

DESCRIPTION

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

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

- CMOS power levels. The input and output voltage levels

allow direct interface with TTL, NMOS and CMOS devices
without any external components.

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

LOGIC DIAGRAM (Positive Logic)

pr 17 .
0713:”)0_—‘
pe 150

ps 19
a5 14!

P4 Lk

Q4 t2)

9 5-5
I ))_p=o

P3 &)
Qa_&bo_r

7

1

P2 ©
T (7)
FUNCTION TABLE e
Q1 5)
2)
INPUTS OUTPUT P (3)
DATA ENABLE | 5—o ao
PQ G P= s>
P=Q L L
P>Q L H
P<Q L H
X H H
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KS54HCTLS
KS74HCTLS

688/689

8-Bit Identity Comparators

Absolute Maximum Ratings*

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

(Vi< =0.5VorV,>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 < Vcgc +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, 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
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc . . . 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour . . OV to Vce
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C
Input Rise & Fall Times, 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 (Vce=5V*10% Unless Otherwise Specified)

T, =25°¢ 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
Minimum High-Level " IViN=ViH or ViU
Output Voltage VoH lo=—20uA  |Vcc|Voc —0.1 Voc —0.1 Vee —0.1 v
('688 only) lo=~6mA 4.2] 3.98 - 384 3.7

ViN=Viy or Vi
Maximum Low-Level Y 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 v [Vin=Vcc or GND +0.1 *+1.0 +1.0 uA
Maximum 3-State Vin=Vi or V.
Leakage Current oz | N HOTVL £0.5 £5.0 +£10.0 WA
('689 only) . Voutr=Vcc
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 Alec |other Inputs: 2.7 2.9 3.0 mA
Current - |at Vcc or GND

louTr=0uA

o3 ;~
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KS54HCTLS

688/689

8-Bit Identity Comparators

AC ELECTRICAL CHARACTERISTICS (nput t,, t<6 ns), HCTLS688
T.=25°C KS74HCTLS KS54HCTLS
=
_ T,=—40°C to +85°C | T, = —55°C to +125°C i
Characteristic Symbol | Londitions! | Vec=5.0V Veo=5.0V+10% Vee=5.0V+ 10% Unit
’ Typ Guaranteed Limits
toun CL=50pF 16|22 28 33
Maximum Propagation Delay, CL=150pF | 19|25 33 39 ns
P to P=Q 4 CL=50pF 16 | 22 28 33
PHL | CL=150pF | 19|25 33 39
toun 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 -
toyy | CL=50PF | 1520 25 30
Maximum Propagation Delay. C.=150pF | 1823 30 36 ns
Gto P=Q ' C.=50pF | 15|20 25 30
PHL | C =150pF | 18|23 30 36
Maximum Input Capacitance CiN 5 pF
Power Dissipation Capacitance® | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
AC ELECTRICAL CHARACTERISTICS (input t,, ti<6 ns), HCTLS689
[N
: T, =25°C KS74HCTLS KS54HCTLS
a=
- Ta=—40°C to +85°C | T, = —55°C to +125°C
Characteristic Symbol | Conditions! | Vec=5.0V Vee=5.0V+10% Vee=5.0V 10% Unit
Typ Guaranteed Limits -
toun CL=50pF 24 | 31 37 43
Maximum Propagation Delay, CL=150pF | 2734 - 42 49 ns
P to P=Q ' CL=50pF | 19|26 32 38
PHL | CL=150pF | 22|29 37 44
toLn CL=50pF 24 | 31 37 43
Maximum Propagation Delay, CL=150pF | 27|34 42 49 ns
Qto P=Q ' CL=50pF | 19|26 32 38
PHL | =150pF | 22|29 37 44
toL C_=50pF 23|29 35 41
Maximum_Propagation Delay, CL=150pF | 27|32 40 47 ns
G to P=Q N CL=50pF | 18|24 30 36
PHL | C =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 Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
= ) .
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'KS54HCTLS

kevanctLs 793/794

8-Bit Latch/Register

Preliminary Specifications

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
(loL =24 mA @ Vo. =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 plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

o o o o 3

PIN CONFIGURATIONS

with Readback

DESCRIPTION

These are 8-bit latches/registers that allow temporary
storage and retrieval of data on a bus. This operation is
important in control algorithms which make decisions bas-
ed on the previous status of output controls. Rather than
storing a redundant copy of the output data in memory,
simply reading the register as an I/O port allows the data
to be retrieved from where it has been stored in a ‘793
or '794, for verification and/or updating.

The data is loaded in the registers on the positive-edge
of the clock (CLK) for the '794. The data is passed through
the '793 when C is high, and it is latched when C 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 Vcc and
ground.

’793 .

sd <~ »h. FUNCTION TABLES

pol] 2 19 a0

o[]3 18 Ja ,

p2(] 4 17{JQ2 793

psl]s 16{Ja3 T c oc Q D

6 15[ Jaa

[D):E 7 14 %05 L L Qo** Output, Q
os]® 13 [Jos L H Qo** Input

G E 12 Fo7 Ht L D* IOutput, Q*
anol] 10 e H H D - Input

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

. Ny

ser] 20 Vee duce hazards.

po[]2 19{J o

p1[]s 18] a1 )

p2(]4 17{Ja2 794

p3[]s 16[]a3 —

pa]e 15 Faa CLK ocC Q D
os[}7 14 Jas LorHort L Qo Output, Q
e[} 8 13[Jas LorHor ¥ H Qo Input
o7[]e ~ 120o7 t L Qo Output, Q*
ano ] 10 11 :]cu< 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.

o
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KS54HCTLS ‘ 8-Bif Latch/Register
KS74HCTLS 7 93/ 794 with Readback

LOGIC DIAGRAMS

) 793 794
oc o (1)

j
j

2) (19 19)

:

(3) (18)
Q1 D1 (3)

D1

%
B

118) Qt

(4) a7

%

D2 Q2 p2—4 b a (L4 P
g =

o3& D o—l—bﬂm 0318 > o (8

E b—tc . L Lo
1

a2 - ) o‘—L—D(—ﬁ’m P ] o Q | D 08) o,
: M1C 1 C

o517 l 0 o_l__Dmos ) o o I D (14)_oq
l_g‘ —1C . L bc

s —8 b o—l—Dﬁ’—os g8 5 o I D 03 oq
! p—4C ' E G

or—— 0. @ t2-a7 o7—2 b a L
-1C >

g LI
N ¢ g L P
N
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KS54HCTLS
KS74HCTLS

793/794

8-Bit Latch/Register
with Readback

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

(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 +0.5V) .. ... .. .. +70 mA

Continuous Current Through
VccorGND 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
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 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 Vicc or GND)

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

T.=259¢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 Vi 2.0 2.0 2.0 \"
Maximum Low-Level
Input Voltage ViL 0.8 0.8 0.8 \")
- " ViN=Viyor Vi
High-Level .
g,','}:,':,‘;"\',o,tfge eve Vou lo=—20uA Vee|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=20unA 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 N ViN=Vcc or GND +0.1 *1.0 *1.0 uA
. Output Enable
Maximum 3-State
loz =V . +0.5 +5.0 +10.0 uA
Leakage Current Vour=Vcc or GND
Maximum Quiescent Vin=Vcc or GND
Supply Current lcc lour=0pA 8.0 80.0 160.0 uA
Do per input pin
Additional Worst Vi=2.4V
Case Supply Algc |other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND
lour=0pA
=§== SAMSUNG SEMICONDUCTOR 747




KSS4HCTLS 793 /794 g 8-Bit Latch/Register

KS74HCTLS with Readback
AC ELECTRICAL CHARACTERISTICS (input t., t<6 ns), HCTLS793, 794
T.=25°C KS74HCTLS KS54HCTLS
- Ta=—40°C to +85°C|T,=—55°C to +125°C
Characteristic Symbol Conditionst Vee =5.0V Vee=5.0V=10% Vec=5.0V+ 10% Unit|
Typ Guaranteed Limits

Maximum Clock Frequency _

('794 only) tmax [CL=50pF 50|40 35 30 MHz
) tou CL=50pF 14|18 23 27

Maximum Propagation Delay, C=150pF _ 17]21 28 33 ns

D to Any Q ('793 only) ¢ CL=50pF 1418 23 27

PHL |CL=150pF 17|21 28 a3

toLn ICL=50pF 15|20 25 30
Maximum Propagation Delay, CL=150pF 1823 30 : 36 ns
CLK/C to Any Q tor [CL=50PF 15|20 25 30

PHL |CL=150pF 18|23 30 36

tozn | CL=50pF | 15(20 25 30
Maximum Enable Time, RL=1kq |CL=150pF| 18|23 30 : 36 ns
OCtoD : 4 (C=Low |CL=50pF | 15|20 25 30

PZL lfor '793)|c . =150pF| 18|23 30 36

Maximum Disable Time, tpHz |R =1kQ, C_=50pF | 15[20 25 30 ns

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

Minimum Pulse Width, .

CLK/C High or low tw 1015 18 20 ns
Minimum D before G4 (793) | 8|10 13 15 s
Setup Time | D before
| CLK1('794) 10(15 18 20
Minimum D after CY (793) | 8|10 13 15 ns
Hold Time | D after CLK*

('794) -3( 0 0 3]

Maximum Input Capacitance CiN 5 pF
Maximum Output Capacitance Cout 10 pF
Power Dissipation Capacitance* | Cpp | ns
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vec.
t For AC switching test circuits and timing waveforms see section 2.

P
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ksrarcis 821/822

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

Preliminary Specifications

FEATURES

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
3-State outputs with high drive current

(lo. =24 mA @ VoL =0.5V) for direct bus intarface
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 plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATIONS

821

10Q
CLK

. 822

Vee
1Q
2Q
3Q
4Q
5Q
6Q
7Q
8Q
2Q
10Q
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, /O 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. Oid 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
CMQOS 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-Fiop)

821
Inputs

CLK

Output
Q

H
L
Qo
Qo
z

X I r—-» -
XX XrIT|O

.Il_r"l"'r‘ 8|

822

Inputs
CLK

Output
Q

L
H
Qo
Qo
Z

]
Ir'r'r'r—ol
X X X~ I|ol

X I r-—-> -
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KS54HCTLS ‘. 10-Bit Bus Interface Flip-Flops
KS74HCTLS 82 1/ 82 2 with 3-State Outputs

LOGIC DIAGRAMS

821 ’822 N
gc 550 °>~
CLKﬁ_Do_ oK %_ ‘
p—a-C (23) —or C (23
@ —=— 10 . @ | 23 4
1D D 1D — D
(22) —>C (22)
=~ 20 | (22)
20 (3) o (3)

. (21) S (21)
ap 4 o — 3 — @ =0

(20) ‘ : F C (20)

5 4Q
40 (5) o - (5)

TRy

4Q -

DLT

p——op>C (19) ——OF>C 19)°
(6) 9—4 :——— 5Q - @ (LLTRN
5D D 5D D
4 > C —a>C
(18) (18)
1) m—&_———— 6Q _ ) m&__ 6Q
6D D 6D —O D
- C —O=C [
a7 (17)
8 — 7Q . - — 7
70 © D 70 -——@)——-———o D Q
$——or>C *—a=C
16
© p—al ;——‘ L s e 5 $ 18 gq
8D o] 8D — D
——a>C ——=>C
. (15 é 15
(10) D*—g*‘—) 2Q _ (10) | (18) 49
9D D 9D ——T 9o
—>C (14) L

' (14)
an 10Q 10Q

o
S
8

v
° 5

10D an '
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- KS54HCTLS
KS74HCTLS

821/822

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

Absolute Maximum Ratings*

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

Vi< —0.5VorV,>Vge +0.5V) .. . +£20 mA
DC Output Diode Current, lok '

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

(=0.5V < Vo < Vee +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, Pyt 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 86°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
4.5V to 5.5V
.. OV to Vcc

Supply Voltage, Vcc

DC Input & Output Voltages*, ViN, Vout
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 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 ViH 2.0 2.0 2.0 \
Maximum Low-Level
Input Voltage Vi 08 0.8 0.8 v
L ‘L : ViN=ViH4 or VL
ZLTL'%T"QQ'EQJWE' Vor | lo=—20pA  |Vce|Vec ~0.1 Ve —0.1 Ve —0.1 v
X 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 \'
lo=24mA 0.39 0.5
Maximum Input '
Current Iin Vin=Vcc or GND +0.1 +1.0 +1.0 uA
i Output Enable
LMe?IL:;;"Ci:S:f loz | =Vm +05 +5.0 +£10.0 WA
Voutr=Vcc 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 ‘I mA
Current at Vcc or GND
lour=0uA
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KS54HCTLS | ’ " 10-Bit Bus Interface Flip-Flops
KS74HCTLS 82 1/ 82 2 with 3-State Outputs

AC ELECTRICAL CHARACTERISTICS (nput t, 1<6 ns), HCTLS821, HOTLS822

’ T.ogs0c|  KSTAHCTLS KSS4HCTLS
Characteristic Symbol Conditionst Vec=5.0\ Ta \=Ic:;-4—-05 gvtg :3/05 ¢ Tlc_cs:sgv“l :;3: ¢ Unit
R ' Typ Guaranteed Limits
Maximum Operating Frequency| fmax |CL=50pF 40|35 30 25 MHz
toLH C_=50pF 15(20 25 30
Maximum Propagation Delay, CL=150pF 18,23 30 . 36 ns
CLK to any Q ton |CL=50PF 15|20 25 30
PHL |cL=150pF 18|23 30 36 |
tozL C_=50pF | 18(24 -30 36
Maximum Output Enable RL=1kq [ C=1 S0pF| 21 27 35 42 ns
Time, OC to any Q b CL=50pF | 18|24 30 36
pzL CL=150pF| 21|27 35 42
Maximum Output Disable tPHZ |R =1kQ 18124 30 36 ns
Time, OC to any Q “tprz |CL=50pF ' 18|24 30 36
Minimum Pulse Width, :
CLK High or Low tw 12)16 20 24 nf_
Minimum Setup Time, . .
Data before CLK? tsu 12,16 20 24 ns
Minimum Hold Time, .
Data after CLK? th . -3| 0 0 0 ns
Maximum Input Capacitance Cin 5 pF
Maximum Output Capacitance| Cout |OC=Vce 10 pF
Power Dissipation c OC=Vcc 5 F
Capacitance* (per stage) P |BoC=GND 0 P

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms see section 2.
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ks7arctis 823/824

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

Preliminary Specifications

FEATURES

o Functionally Equivalent to AMD’s Am29823 and
Am29824

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

e 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

e Characterized for operation over industrial and
military temperature ranges:
KS74HCTLS: —40°C to +85°C
KS54HCTLS: —55°C to +125°C

e Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil 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, I/O ports, bidirectional
bus drivers, parity bus interfacing and working registers.

With the clock enable (CLKEN) low, the D-type edge-
triggered flip-flops enter data on the low-to-high transitions
of the clock. Taking CLKEN high will disable the clock buf-
fer, thus latching the outputs. The '823 has 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 control does
not affect the internal operation of the flip-flops. Old data
can be retained or new data can be entered while the out-
puts are in the high-impedance state.

These devices provide speeds and drive capability
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 S H H
1824 L H L 4 L L
L H H X X Qo
H X X X X z
'824
INPUTS OUTPUT
OC CLR CLKEN ‘CLK D Q
L - L X X X L
L H L t H L
L H L i L H
L H H X X Qo
H X X X X z
w
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SSneTis 823/824

9-Bit Bus \Ihtérface Flip-Flops

LOGIC DIAGRAMS
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KS54HCTLS
KS74HCTLS

823/824

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

Absolute Maximum Ratings*

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

(Vi < =0.5Vor 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

Vccor GND pins . .. ............. +250 mA
Storage Temperature Range, Tstg. . . —65°C to +160°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.

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

Recommended Operating Conditions
Supply Voltage, Vce ... 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 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 Vin 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage Vi 0.8 0.8 0.8 v
- " ViN=ViH or ViL
Minimum High-Level
O:n|puttm\]/olt§ge ) Vo lo=—20pA  |Vcc|Vee —0.1 Vee —0.1 Ve —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
Coront P N |Vin=Vcc or GND +0.1 £1.0 +1.0 WA
. Output Enable
Maximum 3-Stat
Loakage Currear:te loz | =Vm +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 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
! lout=0uA
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K854HCTLS 823 /82 4 " 9-Bit Bus Interface Flip-Flops

KS74HCTLS with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t, t<6 ns), HCTLS823, HCTLS824
’ KS74HCTLS KS54HCTLS
stic Symbol |Conditions’ J""‘:;s Ta=-40°C to +85°C|Ta=-55°C to +125°C| | "
Characterist ym| onditions cc= 5. Vec=5.0V£10% Vee=5.0V2 10% n
Typ Guaranteed Limits
Maximum Operating Frequency| fmax |CL=50pF 40|35 30 ‘ 25 ~ |MHz
tousy |CL=500F 1520 25 30 '
Maximum Propagation Delay, CL=150pF 18|23 30 : 36 ns
|CLK to any Q CL=50pF 15|20 25 30
tPHL | =150pF 18|23 30 36
Maximum Propagation Delay, to C_=50pF 17122 28 34 ns
CLR to Any Q M \CL=150pF 20|25 33 40
oz |CL=50pF | 1824 30 36
Maximum Output Enable Ru=1kq |CL=150pF) 21}27 35 42 ns
Time, OC to any Q N CL=50pF | 18|24 | = 30 36
2 CL=150pF| 21|27 35 42
Maximum Output Disable tPHz R =1kQ 18]24 30 36 ns
Time, OC to any Q tpz |CL=50pF 18124 30 36
Minimum LR Low " 12]16 20 24 ns
Pulse Width |CLK high or Low 12]16 20 24
Minimum  |CLR Inactive ' 12(16 20 24
Setup Time |Bata tsu 12116 © 20 . : 24 ns
Before CLKH CLKEN hi
s gh .
or Low 12|16 ’20 24
Minimum Hold Time,
CLKEN or data after CLK? th -3 0 o 0 ns
Maximum Input Capacitance CiN 5 : pF
Maximum Output Capacitance | Coyr |Output Disabled 10 pF
Power Dissipation c OC=Vcc 5 F
Capacitance* (per stage) PO loc=GND 30 P

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vce.
t For AC switching test circuits and timing waveforms see section 2.
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ks7anictLs 825/826

8-Bit Bus Interface FIip-FIops
‘with 3-State Outputs

Preliminary Specifications

FEATURES

e Functionally Equivalent to AMD’s Am29825 and

Am29826
e Improved lon Specifications
e Multiple Output Enables Allow Multiuser Control of

the Interface
¢ Power-Up High-impedance State
* Function, pin-out, speed and drive compatibility with

54/74LS logic family
¢ Low power consumption characteristic of CMOS
e 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
o Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATIONS

825
oc1 Vee
0c2 oc3
10 1Q
20 2Q
3D 3Q
4D 4Q
5D 5Q
6D 6Q
70 7Q
8D 8Q
ClR CLKEN
GND (] 12 CLK

826
oC1 d 1 Ve
6c2 g2 6C3
10DQd3 1Q
204 2Q
3]s 3Q
abde aQ’
so]7 5Q
edD 8 6Q
7 d 7Q
80 O} 8Q
cir g CLKEN
GND O CLK

DESCRIPTION

These 8-bit bus interface flip-flops leature three-state out-
puts designed specifically for driving highly-capacitive or
relatively low-impedance loads. They are suitable for im-
plementing multiuser buffer registers, 1/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 Vcc and
ground.
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KS54HCTLS
KS74HCTLS

825/826

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

FUNCTION TABLES

. 825
Inputs Output
OC* CIR CLKEN CLK D Q
L L . X X X L
L H L 1 H H
L H L t L L
L H H X X Qo
H X X X X z

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

LOGIC DIAGRAMS

825
oc1 1)
0c2
563 29
) 12) c
CLKEN {14)
(13) —a R
cx @ —1—ap C
10 D
—a R
»—{—abC
20 14 o
—a R
—1—Cp C
(5)
30 D
—d R
+—2C
© [
40 D
—of R
—pC
(7)
5D D
—q R
—+—bC
6D 8) D
—a R
70 (9) o
q R
10 T°
8D (10) b

Hahhtht O

(18)

(15)

(22)

(21)

(20)

(19)

(17)

(16)

'826

. Inputs Output
OC* CIR CIKEN CLK D Q

L L X X X L

L H L t H L

L H L t L H

L H H XX Q

H X X X X z

OC1
oc2

0oc3

CLR
CLKEN

CLK

2Q

3Q

4Q

5Q

6Q

7Q

8Q

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

Q)]

'826

@)
(23) 1;%3"
12 :
o —4>o
(13) —d R |
- y——ob
10 © 9 g - _ﬂ,,o
‘ o R |
2D @) hﬁ::f D_g_@l_ 26
P"Q&R >
b ®) H’: s é o
)= B
SR <o ) B P
y—Oof R b
sD n o >DC L 5Q
R
66 ) ’-:? L7 eq
o R
70 © T >§ ﬂ,m
L—G‘ R .
65 110 ~—°>DC é a8 o

LY
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KS54HCTLS
KS74HCTLS

825/826

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

Absolute Maximum Ratings*

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

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

(Vo < —0.5V or Vo > Vg +0.5Y) +20 mA
Continuous Qutput Current Per Pin, Ip

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

Vcc or GND pins . ... . . 250 mA
Storage Temperature Range, Tstg . . . —65°C to +150°C
Power Dissipation Per Package, 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
Ceramic Package (J): —12mW/°C from 100°C to 125°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
voltage level (either Vcc or GND)

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

T, 22500 KS74HCTLS KS54HCTLS
Characteristic |Symboi| Test Conditions ___";_ 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-Leve!
\
‘Input Voltage Vi 0.8 08 0.8 v
ini iah-Le Vin=Vin or Vi
g:;':;‘t"?/ OTt'gge"“e' Vou lo=—20uA  |Vec|Vee ~0.1 Vee —0.1 Vee —0.1 v
) lo=—6mA 42| 3.88 3.84 3.7
Vin=Vjy or V|_
Maximum Low-Level y lo=20uA 0 01 "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
Comront put N |ViN=Vcc or GND +0.1 +1.0 +1.0 uA
. . Qutput Enable
[Aea:'g;(;"cirsr;tf oz | =Vm - +0.5 +5.0 +10.0 WA
Vout=Vcc 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 Alge | other Inputs: 2.7 2.9 3.0 mA
Current at Vcc or GND i
lour=0uA |

w
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KS54HCTLS 825/826 8-Bit Bus Interface Flip-Flops

KS74HCTLS with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS825, HCTLS826
1. =25%C KS74HCTLS KS54HCTLS
o= T.=—40°C to +85°C|T,= —55°C to +125°C
" : + _ a N .
Qhafacterlstic Symbol Conditions Vee=5.0V Voc=5.0V=10% Vec=5.0V= 10% Unit ,
Typ ' Guaranteed Limits :
Maximum Operating Frequency| fmax |CL=50pF 40|35 30 ' 25 ) MHz
t CL=50pF 15120 25 30
PLH =
Maximum Propagation Delay, CL=150pF 1823 30 36 ns
CLK to any Q ‘ CL=50pF 15|20 25 30
PHL 1 C =150pF 18|23 30 . 36
M_a)_(imum Propagation Delay, 4 C_L=50pF 1722 28 34 n
CLR to Any Q P lcL=150pF 20|25 33 40 S
. tpy ‘CL=50pF 18|24 30 . 36
L =
Maximum Output Enable RL=1kQ CL=150pF| 21|27 35 42 ns
Time, OC to any Q ¢ CL=50pF | 18|24 30 36
PzL CL=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 |CCR Low b 12116 20 . 24 ns
Pulse Width [CLK high or Low 12|16 20 24
Minimum  |CLR Inactive 12/16 | = 20 24
Setup Time |Data tsu 12,16 20 24 ns
Before CLKYGTREN hi
CLKEN high 12|16 20 24
or Low
Minimum Hold Time,
CLKEN or data after CLK? th -3 0 0 0 ns
Maximum Input Capacitance CiN 5 ) . pF
Maximum Output Capacitance | Cour 10 5 pF
Power Dissipation c 5 E
Capacitance* (per stage) PD 30 P

* Cpp determines the no-load dynamic power dissipation: Ppb=Cpp Vcc? f + lcc Vee.
t For AC switching test circuits and timing waveforms see section 2.
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ks7arictis 841/842

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

Preliminary Specifications
FEATURES

® Bus-Structured Pinout
Provides Extra Bus Driving Latches
Necessary for Wider Address/Data Paths or Busr:s
with Parity
Power-Up High-impedance State
Function, pin-out, speed and drive compatibility with
54/74LS logic family
* Low power consumption characteristic of CMOS
e 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

PIN CONFIGURATIONS

841
oc Veo
1D 1Q
2D 2Q
30 3Q
4D 4Q
5D 5Q
6D 6Q
7D 7Q
8D 8Q
9D 9Q
10D 10Q
GND c

’842

Package options include plastic ‘‘small outline”’
packages, standard plastic and ceramic 300-mil DIPs

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. 1/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 control does not affect the internal operation
of the latches. Old data can be retained or new data can
be entered while the outputs are off.

These devices provide speeds and drive capability
equivalent to their 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 ¢ D Q
L H H H.
L H L L
L L X Qo
H X X z

'842

INPUTS OUTPUT
o¢c ¢ D Q
L H H L
L H L H
L L X Qo
H X X - .z
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KS54HCTLS 10-Bit Bus Interface D-Type
KS74HCTLS 84 1/ 842 «, Latches with 3-State Outputs

LOGIC DIAGRAMS

841 ) '842
G (1) :D oc (1) D
c 13 D : c (13)\D ‘
. . c B - "
(2) ¢ D—&—ﬂ— 1Q _ (2) . D—&_ﬁ. 10
10 ] i0 —————0p -
C ——0 C
(22) (22)
—2Q - 9—4 ;-—— 20
20 -2 D b_‘g 2 -8 — D .
——q [of
(4) ¢ t"&—'@)—‘ 3Q R D—‘E_‘ﬂ_ 3a
3D : 3D — [+
—d c —d C
8 °—‘{; #2040 S o_&_&‘”_. "y
4D D D —— o p
——a C (19) —0q C (19)
D—Ql ;—— 5Q -~ (8 9—4 :———- sQ
so D S I " Y
—q ¢ :5 (18) —q C (18)
ALY, _ ——— 6Q
oo 7 D b 0 o 0—4 >—:
—d c —d C
(an } a7
H ;—— 7Q _ (8 °_°| ;——-— 7
7 & ) , . m B b Q
—dq ¢ ﬁ —d C [
. (16) {16)
112 8a _ (9 ‘ ——>'_ 8Q
8o —2 D . 8 —2 D i
c 151 ‘ —qc¢ 15)
(10) ——— °Q ~ (10 . ——'— 9Q
90 D 90 ——t0 [

i

c ’ 04 _ 00 —qc 5 049 _ 400
w0 MM 1o . w06 U0 o
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KS54HCTLS

841/842

10-Bit Bus Interface D-Type

KS74HCTLS

Absolute Maximum Ratings*

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

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

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

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

Vccor GND pins . .. ............. +250 mA
Storage Temperature Range, Tstg . . . -65°Cto +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.

Latches with 3-State Outputs

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

Recommended Operating Conditions
Supply Voltage, Vcc 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 (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 ViK 2.0 2.0 2.0 v
Maximum Low-Level
Input Voltage ViL 0.8. 0.8 0.8 v
- - Vin=Vix or Vi
g:]r;;;?:tm\}:;agge'_evel VoH lo=—20uA Vee|Vec —0.1 Vce —0.1 Vee —0.1 Vv
lo=—-6mA 4.2| 3.98 3.84 3.7
ViN=Vi or Vi
Maximum Low-Levei 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 In Vin=Vcc or GND +0.1 +1.0 +1.0 uA
. : Output Enable
Maximum 3-State
Leakage Current loz Vo::/:'Vcc or GND *05 £50 *10.0 A
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 Algc |other Inputs: 2.7 29 3.0 mA
Current at Vcc or GND
lour=0uA
= . .
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KS54HCTLS

841/842

10-Bit Bus Interface D-Type

KS74HCTLS Latches with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (nput t,, t<6 ns), HCTLS841, HCTLS842
T.=25°C KS74HCTLS KS54HCTLS
Y=
N Ta=—40°C to +85°C|T,=—55°C to +125°C
Characteristic Symbol Conditionst Vec=5.0V Vee=5.0V+10% Vee=5.0V+ 10% Unit
Typ Guaranteed Limits
thLH CL= 50pF 15120 25 39
Maximum Propagation Delay, CL=150pF 18|23 30 36 ns
Data to Q % C_=50pF 1520 25 30
PHL 1 C =150pF 18 |23 30 36
. tpLH CL=50pF 21|28 35 ., 42
Maximum Propagation Delay, CL=150pF 24 |31 40 48 ns
C toany Q 4 CL=50pF 21|28 35 42
ALl =150pF 24|31 40 48
tpzH 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 CL=150pF| 21|27 35 42
Maximum Output Disable tPHz |R =1kQ 1824 30 36 ns
Time, OC to any Q tprz |CL=50pF 18|24 30 36
Minimum Pulse Width,
C High tw 15|20 25 ?0 ns
Minimum Setup Time,
Data before Ci ‘ tsu 12116 20 24 ns
Minimum Hold Time,
Data after Ct th 6| 8 10 12 ns
Maximum Input Capacitance Cin 5 pF
Maximum Output Capacitance| Cout 10 pF
Power Dissipation c OC=Vcc 5 bF
Capacitance* (per stage) PD |BC=GND 30
* Cpp determines the no-load dynamic power dissipation: Ppo=Cpp Vcc? f + Icc Vee.
t For AC switching test circuits and timing waveforms see section 2.
=g SAMSUNG SEMICONDUCTOR 764




K
K

S54HCTLS
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843/844

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

Preliminary Specifications

F

EATURES

Bus-Structured Pinout

¢ Provide Extra Bus Driving Latches

Necessary for Wider Address/Data Paths or Buses
with Parity

Power-Up High Impedance

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

* Low power consumption characteristic of CMOS

3-State outputs with high drive current

(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

P

Characterized for operation over industrial and
military temperature ranges:

KS74HCTLS: —40°C to +85°C

KS54HCTLS: —-55°C to +125°C

Package options include plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

IN CONFIGURATIONS

’843

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 (OT) 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 Vcc and :
ground.

FUNCTION TABLES

843
INPUTS OUTPUT
PRE CLR OC C D Q
L X L X X H
H L L X X L
’844 H H L H L L
; H H L H H H
2 H H L L X Qo
3 X X H X X z
4
: '844
7 INPUTS OUTPUT
N PRE CLR OC C D Q
L X L X X H
H L L X X L
H. H L H L H
H H L H H L
H H L L X Qo
X X H X X z
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ks7arcTLs 949/644

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

LOGIC DIAGRAMS

’843

oc (1) ¢

&@ 1Q

225

12 5

RO t )
cus)D

. }_c S
)] e
10 D
- R
s,
o) He
20 D
o R
-1 S
—— ¢
30 (‘)> D
e
0—05
-—C
4D ) D
AR
as B
1 C

(5}
5D () D
dR
S
) 11 ¢
6D ]
o R
S
—C
D (8) ﬁ D
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9-Bit Bus Interface D-Type
Latches with 3-State Outputs

KSSIHCTLS 843/844
KS74HCTLS _
Absolute Maximum Ratings*
Supply Voltage Range Vcc, . —=0.5V to +7V
DC Input Diode Current, I

(Vi< —=0.5VorV,>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 < Vo< 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, 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
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Vour . . OV to Vec
Operating Temperature
Range KS74HCTLS: —40°C to +85°C
KS54HCTLS: —565°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) -

{‘é‘ SAMSUNG SEMICONDUCTOR

T. =250¢ 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
- — ViN=Vin or Vi
g:?t:t‘:r:‘/;‘tlaggel'evel Vo lo=-—-20uA Vee|Vee —0.1 Vee —0.1 Ve —0.1 v
lo=—-6mA 4.2| 3.98 3.84 3.7
ViN=Vin or ViL
Maximum Low-Level v lo=20uA [¢] 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
Curent p In +|ViN=Voc or GND +0.1 +1.0 1.0 WA
: } Output Enable
[‘;‘&;‘:’Cirsr‘::f loz | =V +0.5 +5.0 +10.0 WA
Vour=Vcc 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 i
Case Supply Alcc |other Inputs: 1 2.7 29 3.0 mA
Current at Vcc or GND 1
lour=0uA
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KS54HCTLS 8 4 3 /84 4 9-Bit Bus Interface D-Type

KS74HCTLS Latches with 3-State Outputs
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS843, HCTLS844
T, =250C KS74HCTLS KS54HCTLS
) .=
- Ta=—40°C to +85°C|T,= -55°C to +125°C
Characteristic Symbol |Conditions' Vee=5.0V Vee=5.0V£10% Vec=5.0V= 10% Unit
Typ Guaranteed Limits
toLn CL= 50pF 18|24 30 36
Maximum Propagation Delay, CL=150pF 2127 35 42 ns
to 4 CL=50pF 18|24 | . 30 36
PHL 1CL=150pF 21|27 35 42
1 tpun CL=50pF 21|28 35 42
Maximum Propagation Delay, CL=150pF 24|31 | 40 48 ns
C to any Q 4 CL=50pF -1 21|28 35 42
PHL 1CL=150pF 124131 40 48
Maximum Propagation Delay, 4 CL=50pF 23|30 38 46 ns
PRE to Q PLH lcL=150pF 26 | 33 43 52
Maximum Propagation Delay, 4 C_=50pF 23|30 . 38 a\tG ns
ClRtoQ PHL |G =150pF 26|33 43 . 52
. tozm CL=50pF | 18|24 30 | 36 )
Maximum Output Enable RL=1kQ CL=150pF| 21 27 35 i 42 ns
Time, OC to any Q 4 C_.=50pF | 18|24 30 36
PaL " |CL=150pF| 21|27 35 42
Maximum Output Disable tPHz |RL=1kQ 18124 30 36 ns
Time, OC to any Q tpz |CL=50pF 18|24 © 30 36
Minimum Pulse Width, '
C High tw 15120 25 30 ns
Minimum Setup Time,
Data after Ct tou 12116 20 24 ns
Minimum Hold Time, '
Data befote C th 6 8 10 12 L
Maximum Input Capacitance CiN 5 pF
Maximum Output Capacitance| Cout 10 pF
Power Dissipation ¢ OC=Vcc 5 F
Capacitance (per stage) P0 |6C=GND 30 P

* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vece.
T For AC switching test circuits and timing waveforms ‘'see section 2.
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kS7anctis 845/846

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

Preliminary Specifications
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
CMOS devices

e 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 opti include plastic ‘‘small outline’’
packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATIONS

’845

oc1 g D Ve
oc2Q:2 [ oC3
103 D 1Q
Fhls ) D 2Q
3]s h 3Q
a6 D 4Q
s0Q7 D sa
] K D sQ
70 0 7Q
8D N sQ
CiR D PRE
GND D c
846
oci1ds D V..
oc202 afoe
1003 b 1Q
ks £ 1 2Q
3bds D 3Q
40]s ) 4Q
sbg7 D sQ
60 s b ea
70 7Q
8D g 8Q
CR PRE
GND g c

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, /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 Vgc and
ground.

"
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Sracncs 845/846

8-Bit Bus Interface D-Type

FUNCTION TABLE
” '845

Latches with 3-State Outputs

, '846
INPUTS OUTPUT INPUTS OUTPUT
PRE CLR OC1 0C2 OC3 C D Q PRE CLR OC1 OC2 OC3 C 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 Zz X X X X H X X Z
X X X H X X X z X X X H X X X p4
X X H X X X X z X X H X X X X Z
LOGIC DIAGRAMS
S 845 = o ees
@ T
=< (23 oc2 (23)
0oCc3 oc3
e (14 > BEE 014 P !
c(vS)D ‘ ’ c (13)D ‘
¥ o ) —
H—c . am G f
10 & D L—ﬁ@m 152 4+ o—&j@m
— R ' R
a B | =B
[ WS yol ! ' ¢ ’
2D “ D (2_".20 25 ) D b_;(_?:_) 2Q
< R R
L-»q s o B
—C f —+—C P
ap—2 D r—-&zg 3q a5 dp ,.g@ 3a
R [
a: B o B
—c 4 v {c ’
L 0 o—;“—g' 4Q 59 D o—;(—@ 4Q
R | R
s =B
1 c f —C - f
5D 7 D D—ﬁ“e, 5Q 9 (] d b p—;m 5Q
H B :
S a Kl
+—4c 4 —— C 4
sp—2L D p&‘.‘ﬂ 6Q o5 8L D b&m sa
R ' dRr
o s =B
. M1 ¢ | 1 : ——c :
755 o 016) . 7519 D 116) 7
dR b R o
j s R Lc S
c C —c C
80 110? 1o (15) . &5 (10) o’ (15) 8Q
s ¢ R_ } s c +——dRr
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KS54HCTLS

845/846

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

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

(Vi< —-0.5VorV,>Vcec +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) . ........ +35 mA
Continuous Current Through

VccorGND pins .. .............. +125 mA

Storage Temperature Range, Tsyg . . . —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
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.'5V to 5.5V
DC Input & Output Voltages*, Vin, Vout . . OV to Vee
Operating Temperature
Range KS74HCLTS: —40°C to +85°C.
KS54HCLTS: —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)

To=25°C .KS74HCTLS KS54HCTLS
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 ViH 2.0 2.0 2.0 \
Maximum Low-Level .
Input Voltage ViL 0.8 0.8 0.8 ; v
- ] ViN=Vi or Vi
Minimum High-Level !
o:nput: Vo,,lgge v VoH lo=—20pA  [Vcc|Vce —0.1 Vce —0.1 Ve —0.1 v
lo=—4mA 4.2 3.98 3.84 3.7
. b ViN=ViH or ViL
Maximum Low-Level V. lo=20pA 0 0.1 0.1 0.1
Output Voltage vo lo=4mA 0.26 0.33 0.4 v
lo=8mA 0.39 0.5
Maximum Input
caront N |Vik=Voc or GND +0.1 +1.0 1.0 WA
Maximum Quiescent ViN=Vcc or GND
| supply Current lec lour=0pA 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=0uA
L) ~ h
£3% SAMSUNG SEMICONDUCTOR 771
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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

v

! T.=25°C KS74HCTLS KSS54HCTLS
" " e Ta=—40°C to +85°C | T,=-55°C to +125°C |
Characteristic Symbol | Conditions! | Vec=5.0V Vee=5.0V+10% Veo=5.0V 10% Unit
Typ Guaranteed Limits
Propagation Delay trLH 23 | 30 38 46 ns
Ck to Q teHL 23 | 30 38 46
Propagation Delay tPLH ‘ 18 | 24 30 36 ns
DtoQ tPHL 18 24 30 36
Propagation Delay teLH 27 | 36 45 54 ns
CLR to Q teHL 27 | 36 45 54
Propagation Delay tpLH 27 | 36 45 54 ns
PRE to Q ’ tPHL 27 | 36 45 54
Propagation Delay tezH 23 | 30 38 46 ns
OC to Q tpzL 23 | 30 38 46
Propagation Delay terz 16 | 21 26 3 ns
OC to Q triz 16 | 21 26 31
Input Capacitance Cin 5 pF
Power dissipation Capacitance* Cpp . pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2. ;
AC ELECTRICAL CHARACTERISTICS (input t,, t<6 ns), HCTLS846
—25°C KS74HCTLS KS54HCTLS
) | T 4= —40°C 1o +85°C | To= —55°C to +125°C
Characteristic Symbol | Conditions? | Vcc=5.0V Vee=5.0V+10% Vee=5.0V+ 10% Unit
. Typ Guaranteed Limits
Propagation Delay teH 25 | 34 42 65 ns
Clk to Q teHL 25 | 34 42 65
Propagation Delay teLH 20 | 27 34 40 ns
DtoQ tPHL 20 | 27 34 40
Propagation Delay teLn 26 | 35 44 53 ns
CLRto Q teHL 26 | 35 44 53
Propagation Delay te 26 | 35 44 52 ns
PRE to Q ' teHL 26 | 35 44 52
Propagation Delay tezn 19 | 26 32 38 ns
OCtoQ trzL 19 | 26 32 38 :
Propagation Delay tenz 14 | 19 24 30 ns
OCtoQ tpLz 14 | 19 24 30
Input Capacitance Cin 5 pF
Power dissipation Capacitance* | Cpp pF
* Cpp determines the no-load dynamic power dissipation: Po=Cpp Vcc? f + lcc Vee.
T For AC switching test circuits and timing waveforms see section 2.
772
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Karanctis 4049/4050

Hex Logic Level
Down Converters

FEATURES

Modified input structure allows voltages up to 15V

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

* Low power consumption characteristic of CMOS

* High drive current outputs:
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

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 plastic ‘‘small outline’’

packages, standard plastic and ceramic 300-mil DIPs

PIN CONFIGURATION

Ay
Ve [t 18 JNC
1v[]2 15[]6Y
1a[]3 14 ]eA
2v[]a 13 []NC
2a[]s 12[] sy
av[]e 17 5A
3a[]7 10[7] 4y
GND[]8 9] ]4n

FUNCTION TABLE
INPUT 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 Ve, 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

2
1A (3) (2)

-

Y

4
2n (5) (4) oy

7
3A (M) (6) 3y

(9) (10)
4A 4y

A an a2 _ o

14 15
(14) ()6

6A Y

i

‘4050

3) @ .y

() @,y

@ (6)

3y

4A 9) 1o a4y

i

5A an (12) 5Y

%

6A (14) (15) &Y

%
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'KS54HCTLS

4049/4050

~ Hex Logic Level
‘Down Converters

KS74HCTLS
 Absolute Maximum Ratings*
Supply Voltage Range Vce, . ... . .. —-0.5V to +7V
DC Input Diode Current, Ik )
(Vi< —0.5V or V| > -!-_1_»5,_5V) ... 20 mA
DC Output Diode Current, Iox -
(Vo < —0.5V or Vo > Vec +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, Tetg . . . ~65°C to +150°C
Power Dissipation Per Package, Pyt
* 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:
Plégtic Package (N): —12mW/°C from 65°C to 85°C
Ceramic Package (J): —12mW/°C from 100°C to 125°C

Recommended Operating Conditions
Supply Voltage, Vcc 4.5V to 5.5V
DC Input & Output Voltages*, Vin, Voutr . . OV to Ve
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)

d0d

DC ELECTRICAL CHARACTERISTICS (Voc=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 Vi 2.0 2.0 2.0 v
Maximum Low-Level '
. \
Input Voltage Vie 0.8 0.8 0.8
N VIN=ViH or ViL
'gL’;‘T“t’"\‘/ o"l't'gheLe"e' Vou lo=—20uA  |Vcc|Vec —0.1 Ve =0.1 Ve —0.1 v
P 9 lo=—4mA . |4.2| 3.98 3.84 3.7
‘ ViN=Vi 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 I ViNn=Vcc or GND +0.1 +1.0 +1.0 A
Current N lvin=15V +10.0 +10.0 s
Maximum Quiescent Vin=Vc¢c or GND
2.0 20.0 40.0 A
Supply Current lec lout=0pA s
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 ~ ) ‘
AC ELECTRICAL CHARACTERISTICS (input t,, <6 ns), HCTLS4049, HCTLS4050
) =25°C KS74AHCTLS KS54HCTLS
. - e~ Ta=—40°C to +85°C | T,=-55°C to +125°C
Characteristic Symbol | Conditionst | Vec=5.0V | 2 Veo=5.0V10% a Vec=5.0V= 10% Unit
Typ Guaranteed Limits
Maximum Propagation Delay teLn CL=50pF 18 | 17 21 26 ns
tPHL 13 | 17 21 26
Maximum Input Capacitance Cin 5 N pF
< Power Dissipation Capacitance* | Cpp (per gate) pF
* Cpp determines the no-load dynamic power dissipation: Pp=Cpp Vcc? f + Icc Vee.
T For AC switching test circuits and timing waveforms seg section 2.
=§§ SAMSUNG SEMICONDUCTOR 774
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ENHANCEMENT PROGRAMS

SAMSUNG’s A + Program

The SST A+ Program has been designed to offer the
_customer an alternative to standard off-the-shelf plastic en-
capsulated CMOS circuits. The A+ Program will significant-
ly reduce incoming inspection requirements as well as early
device failures (infant mortality). These resuits are achiev-
ed by a tightened AQL inspection plan and a burn-in of each
unit for 160 +8, —0 hours at 125°C or equivalent condi-
tions established from a time/temperature regression curve.

The AQL Plan. Acceptable Quality Levels (AQL) are a
measure of the quality of outgoing CMOS circuits. These
levels are established by the manufacturer to show the pro-
cess percent defective being produced and to ensure that
the customer is receiving material that meets his re-
quirements. The SST A+ Program has tightened these
AQL levels to a point at which incoming inspection by the
customer is no longer a necessity. A+ product quality is
monitored significantly more closely than standard product;
those lots which fail the AQL level are 100% reworked
before resubmission to the AQL gate.

The Reliability Plan. Reliability is the statistical probabili-
ty that a product will give satisfactory performance for a
specified period of time when used under ‘specified con-
ditions. A typical rate curve is shown below:

INFANT
MORTALITY
1
'
1)
)
)
)
T .
'
w 1
o
]
& i
w ]
3 1
2
= ]
b ' RANDOM FAILURES AT A
| LOW CONSTANT FAILURE RATE
—
)
1
0 L
BURN IN |
PERIOD ! OPERATING LIFE ——>

Reliability theory assumes that devices fail according to the

above curve. When a group of devices is manufactured -

a small portion of the units will be inherently weaker than

the average. These weak units will probably fail during the
first few hours of operation—hence the term *‘infant mor-
tality.” If the units are burned-in however, thereby allow-
ing the weak units to fail, there is a much lower probability
that those finally put into system use will fail.

The SST A+ Flow. In order to achieve an extremely high
quality unit and reduce infant mortality failures the follow-
ing flow has been established:

Process Flow

DESCRIPTION

WAFER FABRICATION
CMOS PROCESS
CV PLOTS
OXIDE AND NITRIDE THICKNESS MEASUREMENTS
OPTICAL INSPECTIONS
SEM ANALYSIS

|

ENCAPSULATION
NITTO HC10 TYPE 2 EPOXY MOLDING COMPOUND
ULTRA PURE FOR CMOS APPLICATIONS

POST MOLD BAKE
6 HOURS AT 175 DEG. C.
CURES PLASTIC

1
1
STRESSES ALL WIRE BONDS AND DIE
1
]

0th FUNCTIONAL ELECTRICAL
100% TESTING
OPENS/SHORTS AND INTERMITTENTS REMOVE

HIGH TEMPERATURE BURN—IN
160 HOURS AT 126 DEG. C. OR EQUIVALENT
CONDITIONS ESTABLISHED FROM A TIME/
TEMPERATURE REGRESSION CURVE. 0.96 eV

FULL FUNCTIONAL AND PARAMETRIC
ELECTRICAL TESTING

: 100% ELECTRICAL TESTING AC, DC

88 DEG, C.

]

THERMAL SHOCK MONITOR
—65 DEG. C. TO + 125 DEG. C. LIQUID TO LIQUID
5 CYCLES- SAMPLES SELECTED AT RANDOM

TIGHT AQL SAMPLING PLAN
ELECTRICAL—0.05% AQL AT 88 DEG. C.
MECHANICAL-0.01% AQL CRITICAL & MAJOR

SHIP UNITS
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PACKAGE DIMENSIONS

1. PLASTIC PACKAGES

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

18.15 :gég
o o B85 o T oo oo o000 ’I 0~10°

TT T T T o

- 115 — RAENN \Z:

6.60
7.87
go
d
g
g
.0
0
g
g
6.09
.60
—
7.37
787

177 177 0.20
0.20 0.30
030
3.43
4.06
2.92
3.43

2.54 0.51
P 0.36 T02
056

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

26.36 3129
26.87 0~10 EAE oo
e e e ’ nnnnnnnnnnnn ,
(0] @) 88[ 85 D o | & [ S
©{© ~~ ©olo ~~
e Salioa=schao 1/ S
177 N 177 020 ;
0.20 030
030
419
3.43 4 |s07
2.06 3
2 92 254 036 .
1 3.43 P _‘u’ﬁ 951
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PACKAGE DIMENSIONS

'14-Pin SOP Unit: mm 16-Pin SOP Unit: mm
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PACKAGE DIMENSIONS

2. CERAMIC PACKAGES

..14‘__ g_.e

I
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L Jls
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‘ T ITIT

J__Jj{ UH 1

14-Pin Ceramic DIP Units: mm

16-Pin Ceramic DIP

L
T
To
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Units: mm

Miimeters
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20-Pin Ceramic DIP
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Units: mm

Milimeters
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24-Pin Ceramic DIP
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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 following
_example. '

©Ks 74 AHCT XX N+

) SAMSUNG IDENTIFIGATION PREFIX — ‘
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: Plastic DIP
- - J: Ceramic DIP
A+ Program Designation
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SALES OFFICES/MANUFACTURER’S REPRESENTATIVES

1. US.A

SALES OFFICES
CALIFORNIA

201 East Sandpoint
Suite 220 Santa Ana 92707
714-662-3406

2700 Augustine Drive
Suite 198 Santa Clara 95054
408-727-7433

MASSACHUSETTS

20 Burlington Mall Road
Suite 205 Burlington 01803
617-273-4888

ILLINOIS

901 Warrenville Rd.
Suite 120 Lisle, 60532-1359
312-852-2011

TEXAS

15851 Dallas Parkway
Suite 745

Dallas 75248-3307
214-239-0754

NORTH CAROLINA

3200 Nothline Ave

Suite 501G

Forum VI Greensboro, 27408
919-294-5141

ALABAMA

EMA

‘1200 Jordan Lane, Suite 4
Jordan Center

Huntsville 35805
205-536-3044

ARIZONA

HAAS & ASSOC,, INC.

7505 East Main
Suite 300
Scottsdale 85252
602-994-3813

CALIFORNIA

SYN PAC

3945 Freedom Circle Suite 650
Santa Clara 95054 )
408-988-6988

WESTAR REP COMPANY

1801 Parkcourt Place

Suite 103D Santa Ana 92701
714-835-4711
QUEST-REP, INC.

San Diego, CA.
619-546-1933

CANADA

' TERRIER ELECTRONICS

145 The West Mall
Etobicoke, Ontario M9C 1C2
416-622-7558

MANUFACTURER’S REPRESENTATIVES

COLORADO

ELECTRODYNE

2620 S. Parker Road
Suite 110 Aurora 80014
303-695-8903

CONNECTICUT

PHOENIX SALES

257 Main Street
Torrington, 06790
203-476-7709

GEORGIA

EMA :
6695 Peachtree Industrial Boulevard
Suite 101 Atlanta 30360
404-448-1215

FLORIDA
~ MICRO ELECTRONIC COMPONENTS

989 Woodgade Dr
Palm Harbor, 33563
813-784-8561

ILLINOIS

IRI

8430 Gross Pointe Road
Skokie 60076
312-967-8430

‘ : '
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SALES OFFICES/IMANUFACTURER’S REPRESENTATIVES

INDIANA

STB & ASSOCIATES

3003 E. 96th Street
Suite 102 Indianapolis 46240
317-844-9227

MICHIGAN

C.B. JENSEN & ASSOC.

2145 Crooks Road
Troy 48084
313-643-0506

MARYLAND

ADVANCED TECHNOLOGY SALES

809 Hammonds Ferry
Lithicum 21090
301-789-9360

MASSACHUSETTS

Contact local sales office

MINNESOTA
COMSTRAND INC
2852 Anthong Lane South .
Minneapolis, 55418
612-788-9234

NEW JERSEY
NECCO

2460 Lemoine Avenue
Ft. Lee 07024
201-4611-2789

NEW MEXICO
Contact local sales office

NORTH CAROLINA

Contact local sales office

OREGON

.EARL & BROWN

7719 S. W. Capitol Highway
Portland 97219 .
503-245-2283

NEW YORK

" NECCO

2460 Lemoine Avenue
* Ft. Lee 07024

201-4611-2789

OHIO

J.N. BAILEY & ASSOCIATES

13071 Old Dayton Road
New Lebanon 45345
513-687-1325

1667 Devonshire Drive
Brunswick 44212
216-273-3798

2679 Indianola Avenue

" Columbus 43202

614-262-7274

PENNSYLVANIA

RIVCO JANUARY, INC.

78 South Trooper Road
Norristown 19403
215-631-1414

SOUTH CAROLINA

EMA

210 W. Stone Avenue
Greenville, 29609
803-233-4637

TEXAS

VIELOCK ASSOCIATES

720 E. Park Boulevard
Suite 102 Plano 75074
214-881-1940

UTAH

ELECTRODYNE

2480 South Main Street
Suite 109 Salt Lake City 84115
801-486-3801

WISCONSIN

631 Maytair
Milwaukee 53226.
414-259-0965

WASHINGTON

EARL & BROWN

2447-A 152nd-Avenue, N.E.
Redmond 98052
206-885-5064

n
uras
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SALES OFFICES/IMANUFACTURER’S REPRESENTATIVES

2. EUROPE

WI/GERMANY
SILCOM ELEKTRONICS
Neusser Str. 336-:338
D-4050 Muchengladbach
Tel: (02161) 60752

Tix: 852189

MICRONETICS VERTRIEBS-
GESELLSCHAFT ELEKTRONISCHER
BAUELEMENTE and SYSTEME GmbH
Weil der Stadter StraBe 45

7253 Renningen 1

Tel: (07159) 6019

Tix: 724708

ING. THEO HENSKES GmbH
Laatzener Str. 19

_Postfach 721226

30000 Hannover 72

Tel: (0511) 865075

Tix: 923509

Fax: 876004

ASTRONIC GmbH
Winzerer Str. 47d
8000 Miinchen 40
Tel: (089) 309031
Tix: 521687

Fax: (089) 3006001

FRANCE
ASIAMOS

Batiment EVOLIC 1

155, Boulevard de Valmy
92705 Colombes, France
Tel: (1) 47601255

Tix: 613890F

Fax: (1) 47601582

UNITED KINGDOM
KORD DISTRIBUTION LTD.
Watchmoor Road, Camberley
Surrey GU153AQ

Tel: 0276 685741

Tix' 869919 KORDIS G.

BYTECH LTD

2 The Western centre,

Western Road.

Bracknell Berkshire RG12 1RW.

Tel: Sales 0344 482211,
Accounts/Admin, 0344 424222

Tix: 848215

RAPID SILICON

Rapid House Denmrak Street
High Wycombe Buckinghamshire HP 11 2 ER
Tel: 0494 26271;
Sales hot line; 0494 442266
Tix: 837931
Fax: 0494 21860

STEATITE ELECTRONICS LTD.
ZEPHYR HOUSE WARING STREET.
WEST NORWOOD LONDON SE279 LH
Tel: (01) 670-8663

Tix: 892425

HAGLEY HOUSE HAGLEY ROAD
EDGBASTON BIRMINGHAM B168QW
Tel: (021) 454-2655

Tix: 337046

SWEDEN
NORDISK ELEKTRONIK AB

Huvudstagatan 1 Box 1409
5-17127 Solna

Tel: (08) 7349770

Tix: 10547

Fax: (08) 272204

SWITZERLAND
PANATEL AG
HardstraBe72

CH-5430 Wettingen Zurich
Tel: (066) 275275

Tix: 58068

Fax: (056) 271924

FINLAND

INSTRUMENTARIUM ELEKTRONIIKKA
P O Box 64, Vitikka

SF-02631 Espoo, Helsinki

Finland

Tel: (358) 05284320

Tix: 124426

Fax: (358) 0524986

||
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SALES OFFICESIMANUFACTURER’S REPRESENTATIVES

AUSTRIA
ABRAHAMCZIK + DEMEL
GesmbH & CO. KG
EichenstraBe 58-64/1

A-1120 Vienna

Tel: (0222). 857661

Tix: 134273

Fax: 833583

BELGIUM

NEWTEC INTERNATIONAL
Chaussée de Louvain 186

1940 Woluwe-St-Etienne
Leuvensesteenweg 186
1940-Sint-Stevens-Woluwe

Tel: (02) 7250900

Tix: 26820

Fax: (02) 7250813

. NETHERI ANDS
BV HANDELMIJ. MALCHUS
Fokkerstraat 511-513
Postbus 48
NL-3100 AA Schiedam
Tel: (010) 373777
Tix: 21598

ITALY

MOXEL S.P.A.

20092 Cinisello Balsamo (MI)
Via C. Frova. 34

Tel: (02) 61290521

Tix: 352045

Fax: (02) 6172582

DIS. EL S.R.L.

10148 Torino

Via Ala di Stura 71/18

© Tel: (220) 1522345

Tix: 215118

SPAIN
SEMICONDUCTORES S.A.

Ronda General Mitre, 240
Barcelona-6

Tel: (93) 2172340

Tix: 97787 SMCD E

Fax: 2175698

SANTOS DEL VALLE, S.A.
Galileo, 54, 56

28016 Madrid

Tel: (91) 4468141/44

Tix: 42615 LUSA E.

L) )
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SALES OFFICES/IMANUFACTURER’S REPRESENTATIVES

3. ASIA

Hunghom Commercial Centre,
Room 708, Tower A 7/F

37-39, Ma Tau Wai Road
Hunghom, Kowloon, Hong Kong
Tel: 3-629325~6, 3-347722~3
Tix: 52362 ADVCC HX

Fax: 852-3-7234718

PROTECH COMPONENT
FLAT 3 10/F WING SHING IND. BLDG.
26 NG FONG ST, SANPOKONG
KOWLOON, Hong Kong

Tel: 3-255106

Tix: 38396 PTLD HX

Fax: 852-3-7988459

TRIATOMIC ENTERPRISES |

Room 2001A Nan Fung Center
264-298, Castle Peak Road
Tusen Wan, New Territories.
Tel: 0-4121332

Fax: 0-4120199

MATSUDA ELECTRONICS

6/F CHUNG PAK Commercial BLDG.

2 Cno Yuen St. Yau Tong Bay .
Kowloon, Hong Kong

Tel: 3-7276383

Tix: 42349 MAZDA HX
" Fax: 852-3-7989661

JERS ELECTRONICS COMPANY

14/F, Houtex Industrial BLDG.

16 Hung To Road, Kwan Tong Kowloon
Hong Kong

Tel: 3-418311-8

Tix: 55450 JERSE HX

Fax: 852-3-438712

TAIWAN

YOSUN INDUSTRIAL CORP.

MIN SHENG Commercial BLDG.

10F., No. 481, MIN-SHENG EAST RD.,
TAIPEI, TAIWAN, R.O.C.

Tel: 501-0700 (10 LINES)

Tix: 26777 YOSUNIND

Fax: (02) 503-1278

KENTOP ELECTRONICS CO., LTD.
5F-3, 21st CENTURY BLDG.,

NO. 207, TUN-HWA N. RD., TAIPEI

Tel: (02) 716-1754, 716-1757

Fax. (02) 717-3014

HONG KONG JAPAN
AV. CONCEPT ADO ELECTRONIC INDUSTRIAL CO., LTD.

7th FL., SASAGE BLDG. 4-6 SOTOKANDA
2-CHOME CHIYODA-KU, TOKYO 101, JAPAN
Tel: 03-257-1618

Fax: 03-267-1579

INTERCOMPO INC.

IHI BLDG, 1-6-7, SHIBUYA, SHIBUYA-KU
TOKYO 150 JAPAN

Tel: 03-406-5612

Fax: 04-409-4834

CHEMI-CON INTERNATIONAL CORP.
MITSUYA TORANOMON BLDG. ‘
22-14, TORANOMON 1 CHOME

MINATO-KU TOKYO 105, JAPAN

Tel: 03-508-2841

Fax: 03-504-0566

TOMEN ELECTRONICS CORP.
1-1, USCHISAIWAI-CHO 2 CHOME
CHIYODA-KU TOKYO, 100

Tel: 03-506-3473

Fax: 03-506-3497

DIA SEMICON SYSTEMS INC.
WACORE 64 1-37-8 SANGENJAYA
SETAGAYA-KU TOKYO 154 JAPAN

Tel: 03-487-0386

Fax: 03-487-8088

RIKEI CORP.

NICHIMEN BLDG. 2-2-2 NAKANOSHIMA
KITA-KU OSAKA 530 JAPAN

Tel: 06-201-2081

Fax: 06-222-1185

SINGAPORE

GEMINI ELECTRONICS PTE LTD.
100, UPF-R CROSS STREET

#09-08 OG BLDG. SINGAPORE 0105

Tel: 65-5351777

Tix: RS 42819

Fax: 65-5350348

INDIA

MURUGAPPA ELECTRONICS LTD.

PARRRY HOUSE 3rd floor 43 Moore Street
MADRAS 600 001 India

Tel: 21019/31003

Tix: 041-8797 HIL IN.

[ 4}
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SALES OFFICESIMANUFACTURER’S REPRESENTATIVES

4. KOREA

" NAEWAE ELECTRIC CO., LTD.

Room 403, 22Dong Sumin Bldg,
#16-1, Hangangro-2ka, Yongsanku,
Seoul Korea.

Tel: 701-7341~5

Fax: 717-7246

SAMSUNG '

LIGHT-ELECTRONICS CO., LTD.

149-Jang Sa Dong
Jongroku, Seoul Korea

" Tel: 744-2110, 269-6187/8
Fax: 744-4803

SEGYUNG ELECTRONICS

182-2 Jang Sa Dong
Jongroku, Seoul Korea
Tel: 272-6811~6
Fax: 273-6597

NEW CASTLE
SEMICONDUCTOR CO., LTD.
123-1, Joo Kyo Dong

Joongku, Seoul Korea

Tel: 274-3220, 3458

HANKOOK SEMICONDUCTOR

1131-9 Kurodong, Kuroku,
Seoul Korea

Tel: 868-0277~9

Fax: 868-4604
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SAMSUNG

Semiconductor & Telecommunications

HEAD OFFICE:

9/10FL. SAMSUNG MAIN BLDG.
250, 2-KA, TAEPYUNG-RO,
CHUNG-KU, SEOUL, KOREA
C.P.O0. BOX 8233

BUCHEON PLANT:

82-3, DODANG-DONG,
BUCHEON, KYUNGKI-DO, KOREA
C.P.0. 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:
13FL. BANK OF AMERICA TOWER
12 HARCOURT ROAD, HONG KONG

TAIWAN OFFICE:
RM 1102, I.T. BLDG, NO. 385
TUN-HWA S, RD, TAIPEI, TAIWAN

SAMSUNG JAPAN CO.:

RM 3108, KASUMIGASEKI BLDG.
2-5, 3-CHOME KASUMIGASEKI
CHIYODA-KU, TOKYO, 100 JAPAN

TELEX: KORSST K27970
TEL: (SEOUL) 751-2114
FAX: 753-0967

TELEX: KORSEM K28390
TEL: (SEOUL) 741-0066, 662-0066
FAX: 741-4273

TELEX: KORSST K23813
TEL: (SEOUL) 741-0620/7
FAX: 741-0628

TELEX: SSTGUMI K54371
TEL: (GUMI) 2-2570
FAX: (GUMI) 52-7942

TEL: (408) 434-5400
TELEX: 339544
FAX: (408) 434-5650

TEL: (5) 21-0307/9, 21-0300, 23-7764
TELEX: 80308 SSTC HX
FAX: (5) 84-50787

TEL: (2) 777-1044/5
FAX: (2) 777-3629

TEL: (03) 581-1816/7585
TELEX: J24244
FAX: (03) 581-7088

SAMSUNG SEMICONDUCTOR EUROPE GMBH:

MERGENTHATER ALLEE 38-40
6236 ESCHBORN, W/G.

SAMSUNG (U.K.) LTD.:
6 FL. VICTORIA HOUSE SOUTHAMPTON
ROW W.C. 1 LONDON. ENGLAND

TEL : 0-6196-90090
FAX: 0-6196-900989
TLX : 4072678 SSED

TELEX:» 297987 STARS LG
TEL: 831-6951/5
FAX: (01) 430-0096
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