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Semiconductor

F100180

High-Speed 6-Bit Adder

General Description

The F100180 is a high-speed 6-bit adder capable of per-
forming 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-

tive-LOW Carry Propagate. When used with the F100179
Full Carry Lookahead as a second order lookahead block,
the F100180 provides high-speed addition of very long
words. All inputs have 50 k() pull-down resistors.

Ordering Code: see Section8
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Connection Diagrams

24.Pin DIP
S
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G 1418,
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Pin Names Description
Ag—As Operand A Inputs
Bp-Bs Operand B Inputs
Cn Carry Input (Active LOW)
G Carry Generate Output (Active LOW)
[ Carry Propagate Output (Active LOW)
Fo-Fs Function Outputs
24-Pin Quad Cerpak
Ay By C, Vg A5 By
Lt 1 4 1.1
24 23 22 21 20 19
8,—11 184,
A=z 17}=B,
Bo~{3 16— Ag
Ag—14 15|—Bs
Fo=15 4G
Fi—18 13=F
7 8 9 10 11 12
LI
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Logic Diagram

Cn By AoBy Ay By A B3 A3 By A4 Bs As

Po| Go| P4| Q4| P2| G2 P3| G Ps| G4 Ps| Gs
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Fo Fq F2 F3 Fa

Logic Equations

P, = A @ B

G = A B;
i=01,2234,5
Fg=Py® Cp

Fy =P @ (Go + PoCp)

Fa = P2 ® (Gy + P4Gp + P1PoCr)

F3 = P3 ® (G + P2Gy + PaP1Gg + P2P1PoCr)

F4 = P4 © (Gg + PaGa + PaP2Gy+ P3P2P1Go + P3P2PiFPoCr)

Fg = P5 ® (Gg + P4Gy + P4P3Ga + PaP3PaG{ + P4PaPaP1Gp + P4P3aP2P1PoCr)
P - FPFFPP

G= Gs + P5Gy4 + PsPqG3 + PsP4G3Go + PsP4PaPoGq + P5P4P3P2P1Go
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Absolute Maximum Ratings

Above which the useful life may be impaired. (Note 1)

if Military/Aerospace specified devices are required,
please contact the Mational Semiconductor Sales
Ottice/Distributors for availability and specifications.

Storage Temperature

Maximum Junction Temperature (T )

~856°Cto +150°C

DC Electrical Characteristics
Vee = —4.5V, Voo = Vgoa = GND, Tg = 0°C to +85°C (Note 3)

+150°C

Case Temperature under Bias (T¢)
Veg Pin Potential to Ground Pin

Input Voltage (DC)

Qutput Current (DC Cutput HIGH)
Opaerating Range (Note 2)

0°Cto +85°C
—7.0Vto +0.5V
VEg to +0.5V
—50 mA
—57Vto —4.2V

Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —~1025 —955 - 880 v VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1810 | —1705 | -1620 or VIL (Min) 5001 to —2.0V
Vouc Qutput HIGH Voltage —1035 mv Vin = VIH (Min) Loading with
Voic Output LOW Voltage —1610 or Vii_ (Max) 500110 —2.0V
ViH Input HIGH Voltage 1165 880 mv Guaranteed HIGH Signal
for All Inputs
ViL Input LOW Voltage 1810 —1475 mv Guaranteed LOW Signal
fer All Inputs

e Input LOW Current 0.50 Iy VIN = VIL (Min)
DC Electrical Characteristics
VeEg = —4.2V, Voo = Voca = GND, T = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
Vou Output HIGH Voltage —1020 ~ 870 my VIN = ViH (Max) Loading with
VoL Output LOW Voltage ~1810 - 1605 O VIL (Min) S04 to —2.0¥
VoHe Output HIGH Voltage —1030 mv Vin = ViH (Min) Loading with
VoLe Qutput LOW Voitage —1595 Or ViL (Max) 50¢1 to —2.0V
ViH Input HIGH Voltage 1150 —870 mv Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage 1810 1475 mv Guaranteed LOW Signal

for All Inputs
i Input LOW Current 0.50 A ViN = VIL (Min)
DC Electrical Characteristics
Veg = —4.8V, Voo = Veca = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoK Output HIGH Voltage —-1035 —-880 iy ViN = VIH (Max) Loading with
VoL Output LOW Voltage —1830 ~1620 or VIL (Min) 500 to —2.0V
VoHC Cutput HIGH Voltage —1045 mv ViN = ViH (Min) Loading with
VoLe Output LOW Voltage —1610 or Vi (Max) 500 to —2.0V
ViH Input HIGH Voltage 1185 880 my Guaranteed HIGH Signal

for All Inputs
ViL Input LOW Voltage — 1830 1490 mv Guaranteed LOW Signal

for All Inputs
I Input LOW Current (.50 HA VIN = VIL (Min)

Note 1: Absotute maximum ratings are those values beyond which the device may be damaged or have its useful iife impaired. Functicnal operation under these
conditions is not implied.

Note 2: Parametric values specified at —4.2V to -~ 4.8V,

Note 2: The specified limits represent the “worst case” value for the parametar. 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 d: Conditions for testing shawn in the tables are chosen to guarantee operation under “worst case' condilions.
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DC Electrical Characteristics
VEg = —4.2V to — 4.8V unless otherwise specified, Voc = Voca = GND, To = 0°C to +85°C

Symbol Parameter Min Typ Max Units Conditions
input HIGH Current _
hH All Inputs 220 pA VIN = ViH (Max)
133 Power Supply Current —280 —195 —135 mA Inputs Open
Ceramic Dual-In-Line Package AC Electrical Characteristics
Veg = —4.2Vto —4.BV, Voc = Veca = GND
Symbol Parameter Tc = 0°C Tc = +25°C Tg = +85C Units Conditions
Min Max Min Max Min Max
tPLH Propagation Delay 110 470 | 110 460 | 110 470 ns
lPHL An, Bn tO Fn
teLH Propagation Delay 100 300 | 100 300 | 100 330 ns
teHL Ap, BrtoP ’ ) ) ) ’ '
tpLH Propagation Delay 140 390 | 140 380 | 140 390 ns | Figures 1and 2
tPHL An, Bn tO G
tPLH Propagation Delay 110 400 | 110 380 | 110 . 400 ns
tPHL CntoFn ) ' ' '
trLH Transition Time
o 20% to BO%, 80% 10 20% 0.45 2.40 0.45 2,30 0.45 2.40 ns
Cerpak AC Electrical Characteristics
Vgg = —4.2Vto —4.8V, Voo = Vgoa = GND
= =4 o = + o
Symbol Parameter Tc = 0°C Te 25°C Tc 85°c Units Conditions
Min Max Min Max Min Max
teLH Propagation Delay 1100 450 | 110 440 | 110 450 ns
tpHL Ap, BhtoFy : ’ ’ ’ ’ ’
tpLH Propagation Delay
= . : 00 80 ) )
tory. An, B 10P 1.00 2.80 1 2.8 1.00 3.10 ns
tLH Propagation Delay 140 370 | 140 360 | 140  3.70 ns | Figures 7and2
tPHL An Boto G
tPLH Propagation Delay 110 380 | 110 370 | 110  3.80 ns
tpHL ChtoFp ’ ’ ) ' ’ '
tTLH Transition Time
vk 20% to 80%, 0% 16 20% 0.45 2.30 0.45 2.20 0.45 2.30 ns
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FIGURE 1. AC Test Circuit
07201 ns —>| - | —— 0.7 =0.1.018
+1.05 W
?‘sa%
INPUT 50%
Ceakin +0.31V
tPHL— -t — — | -t—tpLH
NON-INVERTING
50%
OUTPUT tpLp — . —>I — tpHL
80%
50%
INVERTING 20%
lrLu—b\ l‘*hm.
FIGURE 2. Propagation Delay and Transition Times
Notes:
Veo, Voca = +2V, Vgg = — 25V

L1 and L2 = equal length 50€} impedance lnes
Rt = 500 terminator internal to scope

Decoupling 0.1 pF from GND to Vi and Vig
All unused outputs are loaded with 501 to GND
CL = Fixture and stray capacitance < 3 pF
Pin numbers shown are for flatpak; for DIP see logic symbol
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