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M National Not Intended For New Designs
Semiconductor

100180

100180
High-Speed 6-Bit Adder

General Description
The 100180 is a high-speed 6-bit adder capable of perform-  tive-LOW Carry Propagate.
ing a full 6-bit addition of two operands. Inputs for the adder  Carry Lookahead as a se
are active-LOW Carry, Operand A, and Operand B; outputs 100180 provides high-sp
are Function, active-LOW Carry Generate, and ac- inputs have 50 kS} pul

Ordering Code: sce section 6
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Logic Equations

P,=A ©B;

G = AB;
i=0,122345
Fo=PpeCp

F1=P1 @ (Gop + PpCy)

Fa = P2 ® (Gy + P1Gg + P1PoCp)

Fa = P3 @ (Gp + P3G + PoP1Gg + P2P1PoCp)
F4 = P4 ® (G3 + P3Gp + P3P2Gy + P3P2P1Go'#
F5 = P5 © (G4 + PsGg + P4P3Gp + P4P3PsGq 3
P = PoP1P2P3P4P5
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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 (T¢) 0°Cto +85°C
please contact the National Semiconductor Sales Ve Pin Potential to Ground Pin —7.0Vto +0.5V
Office/Distributors for avallability and spe::lflcatlons. Input Voltage (DC) 5 Vegto +0.5V
Stor.age Tempe.rature —65°Cto +150°C Qutput Current (DC Output HIGH) . —50 mA
Maximum Junction Temperature (T) +150°C Operating Range (Note 2) to =4.2V
DC Electrical Characteristics
VEg = —4.5VY, Voo = Veoca = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units
VoH Output HIGH Voltage —1025 —955 —880 Loading with
my 500 to —2.0V
VoL Output LOW Voltage —-1810 —1705 —1620 :
VoHe Output HIGH Voltage —1035 Loading with
Vi Output LOW Voltage —1610 or ViL (Max) 00 to —2.0V
ViH Input HIGH Voltage _ _ Guaranteed HIGH Signal
g6 o80 for All inputs
viL Input LOW Voltage . _ : anteed LOW Signal
1810 1475 Al Inputs
i Input LOW Current 0.50 VIL (Min)
DC Electrical Characteristics
VEg = —4.2V, Vg = Veoca = GND, Tg = 0°C to +85°C ( 3)
Symbol Parameter Min Typ Conditions (Note 4)
VoH Output HIGH Volitage —1020 = Y mv VIN = VIH (Max) Loading with
Vo Output LOW Voltage ~1810 —1605 or VIL (Min) 5011 to —2.0V
VoHc Output HIGH Voltage —1030 i mv VIN = VIH (Min) Loading with
or VL (Max) 800 to —2.0V
VoLc Output LOW Voltage : 1595
ViH Input HIGH Voltage _ ] Guaranteed HIGH Signal
1o 870 my for All Inputs
ViL Input LOW Voltage —1810 1475 mv Guaranteed LOW Signal
for All Inputs
he input LOW Current .5 pA ViN = VIL (Min)
DC Electrical Characterisiics
Veg = —4.8Y, Voo = Veca = GNDg = 02 +85°C (Note 3)
Symbol Parameter Typ Max Units Conditions (Note 4)
VoH Output H g? —1035 —880 mv VIN = ViH (Max) Loading with
VoL Outpu v 5 —1830 —1620 or ViL (Min) 509 to —2.0V
VoHe Outgit HiVitage —1045 mv VIN = VIH Min) Loading with
VoLc Output [ 1610 or VIL (Max) 500 to —2.0V
VIH Input HIGH Vi _ _ Guaranteed HIGH Signal
- 1166 560 my for Al Inputs
Vi W Voltage _ _ Guaranteed LOW Signal
4 it e i ™| for Allinputs
[T Input LGW Current 0.50 pA VIN = VIL (Min)
Note 1: Abo irginiratings are those values beyond which the device may be damaged or have its usetul Iife impasred. Fi peration under these
canditions 18 "
Note 2: Parametnc 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 normally occur at the temperature extremes,
addibonal 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 operation under “worst case" conditions.
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DC Electrical Characteristics 2
Veg = —4.2V to —4.8V unless otherwise specified, Vcc = Voca = GND, Tg = 0°C to +85°C 3
Symbol Parameter Min Typ Max Units Conditions
Input HIGH Current _
i Al Inputs 220 A £ VN = ViH (Max)
leg Power Supply Current —-290 -195 -135 mA 3

Ceramic Dual-in-Line Package AC Electrical Characteristics
VEg = —4.2V to —4.8V, Voo = Vgca = GND

Symbol Parameter Tc =0C Tg= +25C Conditions

Min Max Min Max
tpLH Propagation Delay

1.10 4.70 1.10
tPHL An, Bpto Fpy i
trLH Propagation Delay

1.00 .00 .
tPHL An. BntoP 0 30 100
teLH Propagation Delay ;

1.4 3.9 40 Fi 2
toHL Ay B, t0G 0 0 1.4 igures 1 and
tpLH Propagation Delay 1.10 4.00 1.10
tPHL CntoFn
trLH Transition Time

g 2 . .40
truL 20% t0 80%, 80% 0 20% | 00 240 48 24 ns

Cerpak AC Electrical Characteristics
VEE = —4.2Vto —4.8V, Voo = Vooa = GND

= +
Symbol Parameter Te Tc 85°C Units Conditions
Min Min Max
tPLH Propagation Delay
1.10 4.40 1.10 4.50 N
toi.__ | AnBntoFy "
teLh Propagation Delay

! .00 1
N Ay BotoP 2.80 1.0 3.10 ns
tPLH Propagation Delay .

.60 1.40 3.70 Fi 1 2
tPHL Ay BotoG 3.6 ns igures 1 and
tpLH Propagation Delay 3.70 110 3.80 fis
tPHL ChtoFp ’ : )
trLH Transition Time 220 0.45 2.30 ne
tTHL )
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