@ MOTOROLA

DESCRIPTION — The SN54LS/74LS682 thru SN54L.S/74LS689 are
8-bit magnitude comparators. These device types are designed to

SN54LS/74LS682
thru
SN54LS/74L.S689

perform comparisons between two eight-bit binary or BCD words. All

device types provide P= Qoutputs and the L5682 thru LS687 have P>
@ outputs also.

The LS682, LS684, LS686 and LS688 are totem pole devices. The
LS683, LS685, LS687 and LS6BI are open-collector devices.

The LS682 and LS683 have a 20 k€1 pullup resistor on the Q inputs for

analog or switch data.

8-BIT MAGNITUDE
COMPARATORS

LOW POWER SCHOTTKY

FUNCTION TABLE
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INPUTS OUTPUTS
Tvee | F=a |P>a |QUTRUT ouTPUT PULLUP oA = EMBLES— 5= | 5=a
ENABLE | CONFIGURATION P.Q G, G1 G2 P=Q P>
LS682 yes yes no totem-pole yes P=Q L L L H
L.S683 ves yes no open-collector yes ': Z g t t : ;
LS684 yes yes no totem-pole no X H H H H
LS685 yes yes nc open-collector no
LS686 yes yes yes totem-pole no H = high level, L = low level, X = irrelevant
LS687 yes yes yes open-collector no
LS688 yes no yes totem-pole no
1LS689 yes no yes open-collector no
CONNECTION DIAGRAMS
{TOP VIEW}
SN5415/74L5682 SN54{5/74LS686 SN54LS/74L5688
THRU SN54LS/74LS687 SN541LS/74LS689
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NC = na connection

J Suffix — Case 732-03 (Ceramic)
N Suffix — Case 738-01 (Plastic)

J Suffix — Case 758-01 {Ceramic)
N Suffix — Case 724-02 (Plastic)

-

J Suffix — Case 732-03 {Ceramic)
N Suffix — Case 738-01 {Plastic}
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SN5415/74LS682 ¢ SN54LS/74L5684
SN54LS/74LS686 * SN54LS/74L.S688

GUARANTEED OPERATING RANGES

SYMBOL PARAMETER MIN TYP MAX UNIT

Vee Supply Voltage 54 4.5 50 55 A
74 475 5.0 5.25

Ta Operating Ambient Temperature Range 54 —b5 25 125 °C
74 o 25 70

IOH Qutput Current — High 54,74 —0.4 mA

oL Output Current — Low b4 12 mA
74 24

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

SYMBOL PARAMETER N LIT’\:/I;-S I MAX UNITS TEST CONDITIONS
ViH Input HIGH Voltage 20 ‘ v gh‘?:‘z:‘t‘fd input HIGH Voltage for
54 0.7 Guaranteed Input LOW Voltage for
ViL Input LOW Voltage 72 I \ All Inputs
VIK Input Clamp Diode Voltage -065 {—15 v Vee= MIN, |y= —18 mA
54 25 35 v Vee = MIN, Ioy = MAX, VIN = VIH
VOoH Qutput HIGH Voltage 74 27 35 v or V|| per Truth Table
54,74 026 | 04 % IoL =12 mA |Vee = Vee MIN,
VoL Output LOW Voltage 72 0.35 05 v oL = 24 mA |VIN=VILor V|y
per Truth Table
20 HA Voo = MAX, ViN= 2.7V
IH Input HIGH Current LISn6p8u2t;Q 01 mA Vee = MAX VIN = 6.5V
Others 0.1 mA Vee = MAX, ViIN=T7.0V
LS682-Q _04 mA
m Input LOW Current Inputs Vee = MAX, Vi = 0.4V
Others —0.2 mA
Ios Short Circuit Current —30 —130 mA Vee = MAX
LS682 70 mA
Icc Power Supply Current LS684 65 mA Veeo = MAX
LS686 75 mA
LS688 65 mA
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SN54LS/74LS683 @ SN54LS/74LS685
SN541LS/74LS687 @ SN54LS/74LS689

BLOCK DIAGRAMS
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SN54LS/74LS683 ® SN54LS/74LS685
SN54LS/74LS687 @ SN54LS/74LS689

BLOCK DIAGRAM

19

SN54LS/7415688, LS689
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SN54LS/74LS683 » SN54LS /7415685
SN54LS/74LS687 » SN54LS/74LS689

GUARANTEED OPERATING RANGES

SYmMBOL PARAMETER MIN TYP MAX UNIT

Veeo Supply Voltage 54 4.5 5.0 55 A
74 475 5.0 5.25

Ta Operating Ambient Temperature Range 54 —55 25 125 °C
74 0 25 70

VOH Output Voltage — High 54,74 55 \Y

loL Output Current — Low 54 12 mA
74 24

DC CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (unless otherwise specified)

LIMITS
YM PARAMETER
SYMBOL ME N P MAX UNITS TEST CONDITIONS
Guaranteed Input HIGH Voltage for
ViH Input HIGH Voltage 20 A\ All Inputs
54 0.7 Guaranteed Input LOW Voltage for
Vi Input LOW Voltage 72 08 A% All Inputs
ViK Input Clamp Diode Voltage —065 |—15 v Ve = MIN, iy = —18 mA
54 250 HA
Vee = MIN, Vo = MAX
IoH Qutput HIGH Current 74 100 LA
54,74 025 | 04 \ oL =12 mA | Vee = Ve MIN,
VoL QOutput LOW Voltage 72 035 05 v loL= 24 mA VIN = V) or ViH
per Truth Table
20 uA Voo =MAX, VIN=2T7V
LS683-Q 0.1 mA Vee = MAX, VIN=55V
IIH Input HIGH Current
Inputs
Qthers 0.1 mA Ve =MAX, VIN=T7.0V
LS683-Q —04 mA
" input LOW Current Inputs Voo = MAX, Viy =04V
QOthers —-02 mA
LS683 70 mA
Icc Power Supply Current L5685 65 mA Voo = MAX
LS687 75 mA
LS689 65 mA
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SN54LS/74LS682 THRU SN54LS/74LS685

AC CHARACTERISTICS: Tp = 26°C

SN54L5/74L5682
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH B foyr 13 25
tPHL Propagation Delay, Pto P = Q 15 25 ns
IPLH Propagation Delay, Qto P=Q 14 25 ns Vec=50V
tPHL 15 25
¢ 20 | 30 CL= A5 pF
PLH i P>0Q =
tPHL Propagation Delay, Pto P> Q 15 30 ns RL=6670Q
tPLH . e 21 30
tPHL Propagation Delay, Qto P >Q 19 30 ns
SN54LS/74L5683
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
i MIN TYP MAX
tPLH . oy 30 45
PHL Propagation Delay, Pto P=0Q ‘ 20 30 ns
PLH Propagation Delay, Qto P=Q : 24 35 ns Vec=50V
tPHL : 23 35
4 ’ 31 45 CL=45pF
PLH i P>0 : =
tPHL Propagation Delay, Pto P> Q 17 30 ns RL= 667 Q
tPLH . e 30 45
tPHL Propagation Delay, Qto P> Q 21 30 ns
SN54LS/74L5684
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tpLH . 574 15 25
tPHL Propagation Delay, Pto P = Q 17 25 ns
tPLH Propagation Delay, Qto P = Q 16 25 ns Ve =50V
tPHL 15 25
1 2 | % CL= a5 pf
PLH i P>Q =
PHL Propagation Delay, Pto P > Q 17 30 ns RL=6670Q
tpLH . ST~ 24 30
tPHL Propagation Delay, Qto P> Q 20 30 ns
SN54LS/741L5685
SYMBOL PARAMETER LIMITS UNITS TEST CONDITIONS
MIN TYP MAX
tPLH g 30 45
tPHL Propagatian Delay, Pto P=Q 19 35 ns
PLH Propagation Delay, Qto P= Q 24 45 ns Vee =50V
tPHL 23 35
2 e CL=45pF
tPLH i v P>a =
tPHL Propagatian Deley. Pto P> Q 16 35 ns RL=667Q
tPLH . == 30 45
tPHL Propagatian Delay, Qte P> Q 20 35 ns
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SN54LS/74LS686 » SN541.S/74LS687
SN54LS/74LS688 » SN54LS/74LS689

AC CHARACTERISTICS: Tp = 25°C

SN541LS/74L5686
IMIT!
SYMBOL PARAMETER MIN LTYPS MIAX UNITS TEST CONDITIONS
tPLH oy 13 25
tprL Propagation Delay, Pto P=Q 20 30 ns
tPLH . 54 13 25
tprL Propagation Delay, Qto P= Q 21 30 ns
'PLH Propagation Delay, G, G1to P= Q " 20 ns Vec=50V
1PHL 19 0 L = 45 pF
tPLH . 5= 19 30 _
tPAIL Propagation Delay, Pto P > Q 15 30 ns RL=6670Q
tPLH . ST A 18 30
tPAL Propagation Delay, Qto P> Q 19 30 ns
tPLH . o 21 30
tpRL Propagation Delay, G2to P> Q 16 25 ns
SN54L5/741.5687
LIMITS
SYMBOL PARAMETER MIN ~F MAX UNITS TEST CONDITIONS
tPLH . 5—h 24 356
tPrL Propagation Delay, Pto P=Q 20 30 ns
tPLH . 5o 24 35
tPHL Propagation Delay, Qto P=Q 20 30 ns
'PLH Propagation Delay, G, G1 to P=Q 21 35 ns Vec =50V
tPHL 18 30 CL= 45 pF
tPLH . e 24 35 —
AL Propagation Delay, Pto P> Q 16 20 ns RL=6670Q
tPLH . s—= 24 35
tPHL Propagation Delay, Qto P> Q 16 30 ns
tPLH . 5. 5—~A 24 35
tPHL Propagation Delay, G2to P> Q 15 30 ns
SN54LS/74L5688
IMITS
SYMBOL PARAMETER VIN LTMYP MAX UNITS TEST CONDITIONS
tPLH . 55 12 18
tPHL Propagation Delay, Pto P= Q 17 23 ns
Vec=5.0V
tPLH Propagation Delay, Q1o P= Q 12 18 ns CL=45pF
{PHL i 28 RL= 6670
tPLH ) S EiwwP=h 12 18
tPHL Propagation Delay, G, G1to P=Q 13 20 ns
SNi54LS5/74L$689
LIMITS
SYMBOL PARAMETER N Thgp MAX UNITS TEST CONDITIONS
tPLH Propagation Delay, Pto P=Q g; 3(5) ns
tPHL
Vee =50V
PLH Propagation Delay, Qto P=Q g; gg ns CL=45pF
tPHL - - R = 6670
tPLH ; & GlioP=0
PHL Propagation Delay, G, G1toP=Q 19 30 ns
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