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F100166
9-Bit Comparator

General Description

The F100166 is a 9-bit magnitude comparator which com-
pares the arithmetic value of two 9-bit words and indicates
whether one word is greater than, or equal to, the other.

Other functions can be generated by the wire-OR of the
outputs. Alt inputs have 50 k(¥ pulldown resistors.

Ordering Code: sce sections

Logic Symbol

RSN

Bo Ag By Ay By Az By A3 By Ay Bs Ag Bg Ag By Ay Bg Ag

B>A A=B A>B
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Connection Diagrams

24-Pin DIP
S
8, —f1 2483
8, —2 2318,
Bo~—q3 22 |=Bg
B>A—]4 2 j=Bg
A=B=—15 20 8,
Voo =16 19|83
Voea =37 18 = Vg
A>B—8 17|Ag
ho—§9 16 = Ay
Ay =—F10 15—Ag
Ay —fii 14]=ag
Ay=—{12 134,

TL/F/9867-1

Pin Names Description
Ap-Ag A Data Inputs
Bgp-Bg B Data Inputs
A>B A Greater than B Output
B>A B Greater than A Qutput
A=B Complement A Equal to B Output
(Active LOW)
24-Pin Quad Cerpak
By By By Ver Ag 47
I A I |
24 23 22 21 20 19
B, —1 18— Ag
B, —12 17— A
By —3 16 = Ay
8, —4 15— Az
B —6 13 = A
7 & 9 10 11 12
L
B>A A=B Voo Voo AVB Ay
TL/F/9867-2
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Logic Diagram

Byo Ag By Ay By Az By As Aq Bs Bg
] n ] e uir&
=B A>B

TL/F/9867-5

Truth Table

Inputs Outputs

AgBg A7B; AgBg AsBs AsBy AgBa >B(B>A =
H L H L H
L H L H H
Ag = Bg H L H L H
Ag = Bg L H L H H
Ag=Bg | A; =By H L H L H
Ag = Bg | A7 = By L H L H H
Ag =Bg | Ay =By | Ag = Bg H L H L H
Ag =Bg | A7 =By | Ag = Bg L H L H H
Ag=Bg | A7=B7 | Ag=Bg | As = Bs H L H L H
Ag=Bg | A7=B7 | Ag=Bg | As =Bg L H L H H
Ag=Bg | A7=B7 | Ag =8¢ | As =Bg | Ay = By H L H
Ag=Bg | A7=B7 | Ag=Bg | As =Bg | Ay =By L H H
Ag=Bg | A7=B7 | As=Bg | As=Bs | Ay = By H L H L H
Ag=Bg | A7=B7 | Ag=Bg | As =Bs | Ay = B4 L H L H H
Ag=Bg | A7=B7 | As=Bs | As=Bs | Ay =By As = Bj H L H
Ag=Bg | A7=B7 | A =Bg | As =Bs | Ay = By Ax =By L H H
Ag=Bg | A7=8B7 | As=Bg | As=Bs | A4 =By A =8Bo H L H
Ag=Bg | A7=B7 | Ag=Bg | A5 =Bs | Ay =By Az = Bo L H H
Ag=Bg | A7=B7 | Ag=Bg | As=Bs | Ay = By Az = = L L L

H = HiGH Voltage Level
L = LOW Voltage Level
Blank = Don't Care
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Absolute Maximum Ratings

Above which the useful life may be impaired. (Note 1)
If Military/Aerospace specified devices are required,

Case Temperature under Bias (Tg)

0°Cto +85°C

please contact the National Semiconductor Sales VEE Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for availability and spe::nfu:atn.:ms.o Input Voltage (DC) Ve to +0.5V
Storage Temperature —65°Cto + 15°°C Output Current (DC Output HIGH) —50mA
Maximum Junction Temperature (T ;) +150°C Operating Range (Note 2) 5.0Vt —4.2V
DC Electrical Characteristics
VEE = —4.5V, Voo = Voca = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —-1025 —855 —880 VIN = VIH (Max) Loading with
my ViL i 500 to —2.0V
VoL Output LOW Voltage -1810 —-1705 ~1620 OF VIL (Min) 0 ~e
VoHe Output HIGH Voltage —1035 VIN = ViH (Min) Loading with
my v 5002 to —2.0V
Voic Output LOW Voltage —1610 OF ViL (Max) .
ViH Input HIGH Voltage 1165 —BBO mv Guaranteed HIGH Signal
for All Inputs
VL Input LOW Voltage 1810 1475 mv Guaranteed LOW Signal
for All Inputs
e Input LOW Current 0.50 pA VIN = VIL (Min)
DC Electrical Characteristics
Veg = —4.2V, Voo = Veca = GND, Tg = 0°C to +85°C {Note 3)
Symbol Parameter Min Typ Max Units Conditions {Note 4)
Vou Cutput HIGH Voltage —1020 —870 VIN = VIH (Max) Loading with
mv VIL (i 500 to —2.0V
VoL Output LOW Voltage ~1810 ~1605 OF VIL (Min) :
VOHC Output HIGH Voltage —1030 VIN = ViH (Min) Loading with
mV v 509 to ~2.0V
VoLc Output LOW Voltage —1595 Or VIL (Max) 0 ==
VIH Input HIGH Voltage —14150 —870 my Guaranteed HIGH Signal
for All Inputs
ViL Input LOW Voltage 1810 — 1475 mv Guaranteed LOW Signal
for All Inputs
he Input LOW Current 0.50 HA ViN = ViL (Min)
DC Electrical Characteristics
VEg = —4.8V, Voo = Vepa = GND, Tg = 0°C to +B5°C (Nate 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
Vou Qutput HIGH Voltage —1035 —880 VIN = ViH (Max) Loading with
my ViL i 500 to —2.0V
VoL Output LOW Voltage —1830 1620 OF VAL (Min) 0 —e
VoHC Qutput HIGH Voltage —1045 VIN = ViH (Min) Loading with
mv v 5002 to — 2.0V
VoLe Output LOW Voltage —1610 Or Vil (Max) :
m Input HIGH Voltage —1165 —880 mv Guaranteed HIGH Signal
for Ali Inputs
ViL Input LOW Voltage 1830 1490 mv Guaranteed LOW Signal
for Al Inputs
i Input LOW Current 0.50 pA ViN = VL (Min)

Note 1: Absolute maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under thase
conditions is not implied.

Note 2: Parametric values specified at —4.2V to —4.8V.

Note 3: The specified limits reprasent the “worst case’ value for the parameter. Since these “worst case” values normally occur at the temperature extremes,
additional noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

Note 4: Conditions for testing shown in the tables are chosen to guarantee operalion under “warst case' conditions.

3-168




DC Electrical Characteristics
Ve = —4.2V to —4.8V unless otherwise specified, Voo = Veca = GND, T¢ = 0°C to +85°C

Symbol Parameter Min Typ Max Units Conditions
hH input HIGH Current _
All Inputs 250 wA VIN = ViH (Max)
Ieg Power Supply Current —238 -170 —-119 mA Inputs Open
Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2V 1o —4.8V, Voo = Voca = GND
= A° — 0 = + o
Symbol Parameter Tc = 0°C Te = +25€C Tc 85°C Units Conditions
Min Max Min Max Min Max
teLH Propagation Delay 140 350 | 140 350 | 1.40 390 ns
tPHL Data to Output Figures 1and 2
tTLH Transition Time
THL 20% to 80%, 80% to 20% 0.45 1.55 0.45 1.50 0.45 1.50 ns
Cerpak AC Electrical Characteristics
Veg = —4.2Vto —4.8V, Voo = Veca = GND
= 0y° = 4+ ] p— o,
Symbol Parameter Te = 0°C Te 26°C Tc = +85°C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay 140 330 | 1.40 3.30 140 370 ns
tPHL Data to QOutput Figures 1and 2
tTLM Transition Time
ot 20% {0 80%, B0% to 20% | 045 145 | 045 1.40 0.45 1.40 ns
VEE
0.1 uF
- A PULSE
\ll GENERATOR
24 2322 21 20 19 =
—i —
b i L1
— 16— i SCOPE
1. 15— 1 7 CHAN A
Ju '3 14 = l Rr
e 1np— =
T 8 9 10 11 12 1
50 1) L ! L2 -
‘ A SCOPE
AN _I_ W CHAN B
1., 0T L 2
25 pFI I 0.1 uF I — T
Vee
TL/F/9867-6
FIGURE 1. AC Test Circuit
Notes:

Voo Yooa = 2V, Vgg = —25Y

L1 and L2 = equal length 5051 impedance lines
Ry = 500 terminator internal to scopa
Decoupling 0.1 uF from GND to Vee and Veg
All unused outputs are loaded with 500 to GND
GL = Fixture and stray capacitanca < 3 pF

Pin numbers shown are for flatpak; for DIP see logic symbol
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0.7+01 ns——l [‘ 0.7=0.1 ns

80%
INPUT 50%
20%

| +031V
tpHL tPLH

+1.05V

QUTPUT

hJL 2

FIGURE 2. Propagation Delay and Transition Times

TL/F/9887-7
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