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100180
High-Speed 6-Bit Adder

General Description

The 100180 is a high-speed 6-bit adder capable of perform-
ing a full 6-bit addition of two operands. Inputs for the adder
are active-LOW Carry, Operand A, and Operand B; outputs
are Function, active-LOW Carry Generate, and ac-

Not Intended For New Designs
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tive-LOW Carry Propagate.
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Ordering Code: see Section 6
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Description

nd A Inputs
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Carry Input (Active LOW)
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Logic Equations
P=A©B5;
G = AB
i=0,1,223,4,5
Fo=PoeCy
F1 =Py ® (Gp + P Cp)
F2 = P32 ® (Gy + P1Gg + P+PoCh)
Fa=Pzo® (G2 + PoGq + PoP1Gg + P2P1PoCn) ¥
Fs = P4 ® (G3 + P3Gy + PaPoGy + P3P2P1G% 3P3P2P1F' &g:«}
Fs = P5 © (G4 + P4Gg + P4P3Gp + P4P3PyGy & ] 4
P = PoP{P2P3P4P5

G =G5 + P5Ga T PsP4Gs  PaPsGaGz + P5P4P3 2 5F4P3F’2P1Go

3-71

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NATIONAL SEMICOND (LOGIC) bLE D NN k501122 0075987 291 WENSCL
8
S| Absolute Maximum Ratings
2 Above which the useful life may be impaired. (Note 1)
If Military/Aerospace specified devices are required, Case Temperature under Bias (Tc) 0°Cto +85°C
please contact the National Semiconductor Sales Vge Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for availability and spe::lﬂcatlons. Input Voltage (DC) VEg to +0.5V
Storage Temperature —65'Go +150°C Output Current (DC Output HIGH) —50mA
Maximum Junction Temperature (T ;) +150°C Operating Range (Note 2) 2V
DC Electrical Characteristics
VEg = —4.5V, Voo = Veoa = GND, Tc = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voitage —1025 —955 —880 mv = V|H (Max) Loading with
VoL Output LOW Voltage “1810 | —1705 | -1620 500 to —2.0V
VoHC Output HIGH Voltage —1035 mv ViN = Loading with
Voie Output LOW Voltage 1610 or ViL (Max) 500 to —2.0V
ViH Input HIGH Voltage _ _ Guaranteed HIGH Signal
1165 &80 v for All inputs
ViL input LOW Voltage _ _ nteed LOW Signal
1810 1475 All Inputs
h Input LOW Current 0.50 IN = VIL (Min)
DC Electrical Characteristics
Vgg = —4.2V, Voo = Vooa = GND, Tg = 0°C to +85°C ( 3)
Symbol Parameter Min Typ Conditions (Note 4)
VoH Output HIGH Voitage —1020 - mv VIN = VIH (Max) Loading with
_ _ or VL (Min) 500 to —2.0V
Vo Output LOW Voltage 1810 1605
VOHC Output HIGH Voltage —1030 mv VIN = VIH (Min) Loading with
VoLc Output LOW Voltage 1595 or ViL (Max) 500 to —2.0V
VIH Input HIGH Voltage _ Guaranteed HIGH Signal
1150 870 mv for All Inputs
Vi Input LOW Voitage 1810 — 1475 mv Guaranteed LOW Signal
for All Inputs
he input LOW Current .5 pA VIN = ViL (Min)
DC Electrical Charac S
Vgg = —4.8V,Vec = Vcoa = GND;*¢ = 0} +85°C (Note 3)
Symbol Parameter Typ Max Units Conditions (Note 4)
VoH Output H gg —1035 —880 mv VIN = VIH (Max) Loading with
VoL Outpu v —1830 —1620 or ViL (Min) 500 to —2.0V
VoHe Outy tage —1045 mv ViIN = VIH (Min) Loading with
VoLc Output L —1610 or ViL (Max) 50Q to —2.0V
VIH Input HIGH Vi 1165 —880 mv Guaranteed HIGH Signal
T for All Inputs
ViL & W Voltage _ _ Guaranteed LOW Signal
5 f ! 1830 1490 mv for All Inputs
I Input W Current 0.50 rA ViN = VIL (Min)
Note 1: AL tings are those values beyond which the device may be damaged or have its usetul Iife impaired. Functional operation under these
conditions ¢ -
Note 2: Parametnic values specified at —4.2V to —4.8V.
Note 3: The specified limits represent the “worst case” value for the parameter. Since these “worst case” values nommally occur at the temperature extremes,
addibonal noise iImmunity and guard ing can be d by g the ble system operating ranges.
Note 4: Conditions for testing shown in the tables are chosen to guarantee operation under “worst case"” conditions.
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DC Electrical Characteristics
VEe = —4.2V to —4.8V unless otherwise specified, Vee = Vooa = GND, Tg = 0°C to +85°C

Symbol Parameter Min Typ Max Units Conditions

Input HIGH Current
All Inputs

I 220 pA

lee Power Supply Current

Ceramic Dual-In-Line Package AC Electrical Characterlstlcs
VEE = —4.2Vto —4.8V, Vg¢ = Vcca = GND

Tc = 0°C Tc = +25°C
Min Max Min Max

Conditions

Symbol Parameter

tPLH Propagation Delay

1.1 4.7 . i
tPHL An. Bnto Fpy 0 0 460

tPLH Propagation Delay
tPHL An. Bp to P

teLH Propagation Delay
tPHL An. Bhto G

tpLH Propagation Delay
tpHL ChtoFy

3.00 J 3.00

3.90 . ) Figures 1 and 2

1.10 4.00

trLH Transition Time

trHL 20% t0 B0%, 80% t020% | O3 240

Cerpak AC Electrical Characteristics
VEE = —4.2V 1o —4.8V, Voo = Veoa = GND

Symbol Parameter >k 4 i Conditions

tPLH Propagation Delay
tpHL An, Bn to Fyy

teLH Propagation Delay
teHL An, BrtoP
tPLH Propagation Delay
tPHL AnBhtoG

Figures 1 and 2

tpLH Propagation Delay
PHL CntoFp

trLH Transition Time
tTHL 20% to 80%,
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FIGURE 1. AC Test Circuit "+
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FIGURE 2. Propagation Delay and Transition Times
Notes: S
Voo Voca = +2V, Vee = —28V¢
L1 and L2 = equal length so‘fximpadgflcg&l;.pes
Ry = 509 terminator intetial to scops N &
Decoupling 0.1 pF from GHE to Vier#ind Veg' |
All unused outputs are Ioadsdmémfﬁon to %]9
Gy = Fidure and stray capacitaricg-%. 8 pE
Pin numbers shown are for flatpak; for [P see logic symbol
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