National
Semiconductor

F100179
Carry Lookahead Generator

621001

General Description

The F100179 is a high-speed Carry Lookahead Generator
intended for use with the F100180 6-bit fast Adder and the
F100181 4-bit ALU. All inputs have 50 k pulldown resis-
tors.

Ordering Code: see sections
Logic Symbol

i Pin Names Description
Po Go Py G1 Pz G2 P3 Gy Pa Ga Ps G5 Pg Gg P7 Gy -
Carry Input (Active LOW)

(9]
E]

— Cn Pg-P7 Carry Propogate Inputs (Active LOW)
Cn+z Cnes Cn+6 Cn+o Gop-G7 Carry Generate Inputs (Active LOW)
9" +2 9" +a Carry Outputs
T T T T Cn + 8, Cn + 8 v P
TL/F/9B71-3
Connection Diagrams
24-Pin DIP 24-Pin Quad Cerpak
_ N/ _ P; G C, Vg Pg Gg
P11 24—G, | I Y I
5,2 15, ) 24 23 22 21 20 19 i
Sz 4 21|-F, Fo 1?2 7%
Crea=]5 ] ol “7° i
Vee =16 T = Al & N i
Veea =17 18 |=Vge i K 14— Ps
E - 17 -F Pz—'s 13—63
e b 7 8 910 1112
Cnez—]* 16— T T T 111
63— 10 15 —ﬁs C,,,z Vcc cn‘,s
Py=t1 14 =G5 Coss Yeca Cres
Gy=112 13p—P, TL/F/9871-2

TL/F/9871-1
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Logic Diagram

Cn+s Tnes Cnss Cn+z
TL/F/9871-5
Truth Tables
Ch + 2 Output Cp + 4 Output
Inputs Cutput Inputs Output
[H Go Py Gy P4 Cn+2 Cn|Go Po{Gy Py |G P |Gz P3| Cn+as
X X X L X L X X X1 X X| X X L X L
X L X X L L X X X1 X X L X | X L L
L X L X L L X X X L X | X L | X L L
All other combinations H X L X X L X L X L L
———— L X L | X L X L | X L L
Ch+2=G1* (P +Go o Py + Pg + Cp) —
All other combinations H

H = HIGH Voltage Level
L = LOW Voltage Level
X = Don’t Care

Cnta=Gae(Pa+ Go)*o(Pa+ Po + Gy o Fa + P2 + Py + Gy

«(Py+ Pa+ PBy + Py + Gy
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Truth Tables continued)

Cn+¢g Output
Inputs Output
Cn Go Pg G Py G, G Gs3 Py G, Py [ Ps Cn+s
X X X X X X X X X X X L X L
X X X X X X X X X L X X L L
X X X X X X X L X X L X L L
X X X X X L X X L X L X L L
X X X L X X L X L X L X L L
X L X X L X L X L X L X L L
L X L X L X L X L X L X L L
All other combinations H
Chig=Gs*Ps+ Ga)e(F5 + Py + Go)» (Ps + Py + P3 + Gl
.(E5+-P_4 +ﬁ3+ﬁ2+G1)°(§5+§4+ﬁ3+pg+ﬁ1 +Go)
s Py +P +Py+ P+ Py + Py +Cp)
En +8 Outpul
Inputs Output
Co | Go Po |Gy Py |G Py |Gy Ps |Gy Pqg[Gs Ps | Gg Pg | Gz P7 | Cnis
X X X X X X X X X X X X X X X L X L
X X X X X X X X X X X X X L X X L L
X X X X X X X X X X X L X X L X L L
X X X X X X X X X L X X L X L X L L
X X X X X X X L X X L X L X L X L L
X X X X X L X X L X L X L X L X L L
X X X L X X L X L X L X L X L X L L
X L X X L X L X L X L X L X L X L L
L X L X L X L X L X L X L X L X L L
All other combinations H

Cnis =Gy (P7 + Gg) *{P7 + Ps + Gg) » Py + Pg + P5 + G
'(ﬁ7+|_36+|_35+ﬁ4+Gs)‘(ﬁ7+ﬁ5+ﬁ5+ﬁ4+ﬁ3+§g’
¢ (P; + Pg + Pg + Py + P3 + P2 + Gy)
'(l_:7+55+_|55+|_54+53+§2+E1+60)

s(P; +Pg+ P5+ Py + Py + P+ Py + P+ T

HIGH Voltage Level
LOW Voitaga Level

H
L
X = Don’t Care

"oy
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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 National Semiconductor Sales

Case Temperature under Bias (T¢)

0°Cto +85°C

ice/D Vee Pin Potential to Ground Pin —-7.0Vto +0.5V
Office/ ;stributors for availability and speoclflcatlons.o Input Voltage (DC) VEE 10 +0.5V
Ston.age empefature —65°Cto + 150€'C Output Current (DC Output HIGH) —50 mA
Maximum Junction Temperature (T ) +150°C Operating Range (Note 2) —BE7Vio —4.9V
DC Electrical Characteristics
Veg = —4.5V, Voe = Vooca = GND, T = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VOH OCutput HIGH Voltage —1025 —955 —880 mv VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1810 | —1705 | —1620 or ViL (Min) 002 to —2.0V
Vouc Output HIGH Voltage —1035 mv VIN = VIH (Min} Loading with
VoLc Output LOW Voltage ~1610 O VIL (Max) 500 to —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
for All Inputs

I Input LOW Current 0.50 A VIN = VIL (Min)
DC Electrical Characteristics
Vee = —4.2V, Voo = Vooa = GND, Tg = 0°C 1o +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1020 —870 mv VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1810 — 1605 or VIL (Min) 500 to —2.0V
Vouc Gutput HIGH Voltage -1030 mv VIN = ViH (Min) Loading with
VoLc Output LOW Voltage —15085 or ViL (Max) 500 to —2.0V
Vig 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
he Input LOW Current 0.50 pA VIN = VIL (Min)
DC Electrical Characteristics
VEg = —4.8V, Voo = Voea = GND, Tg = 0°C to +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voitage —1035 —880 mv VIN = VIH (Max) Loading with
VoL Output LOW Voltage —1830 —1620 Or VIL (Min) S0Qto —2.0v
VoHc Output HIGH Voltage —1045 v VIN = ViH (Min) Loading with
VoLc Output LOW Voltage —1610 OrVIL (Max) 50010 —2.0V
VIH Input HIGH Voltage 1165 880 mv Guaranteed HIGH Signal

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

for All Inputs
i Input LOW Current 0.50 HA VIN = VIL (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 net implied.

Note 2: Parametric 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,
additional noise immunity and guard banding can be achieved by decreasing the allowabie 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
Veg = —4.2V to —4.8V unless otherwise specified, Vgc = Vgga = GND, Tg = 0°C to +85°C

Symbol Parameter Min Typ Max Units Conditions
hH Input HIGH Current
Cn, Go-G7 250 _
Po-Ps 340 nA VIN = VIH (Max)

leg Power Supply Current —220 —150 —100 mA Inputs Open
Ceramic Dual-In-Line Package AC Electrical Characteristics
VEg = —4.2Vto —4.8V, Voo = Vgga = GND

= - 0 = + 0
Symbol Parameter Tc = 0C Te= +25 Tc 85°C Units Conditions
Min Max Min Max Min Max
teLH Propagation Delay 110 290 | 110 280 | 110 300 | ns
tPHL Cn, Go-G7, Po-P710 G + Figures 1 and 2
tTLH Transition Time
e 20% 0 80%. 80% to 20% | 045 180 | 045  1BO | 045 180 ns
Cerpak AC Electrical Characteristics
VEg = —4.2Vto —4.8V, Voo = Veca = GND
-y Te = +25° = +
Symbol Parameter Tc = 0°C c 25 Te 8sc Units Conditions
Min Max Min Max Min Max

tPLH Propagation Delay 110 270 | 110 270 | 110 280 | ns
tpHL Crw Gg-G7, Po-P7to G4 Figures 1and 2
trLH Transition Time
e 20% 10 80%, B0% 10 20% 045 170 | 045 170 | 045  1.70 ns

621001
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[ 1 | 1

24320 2019
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PULSE Ol +Hosvy, -
GENERATOR ]
— 2 17 =
_T_ +1.08V
= il PY 16 b—
-5 14 =
SCOPE —s 13 p—
CHAN A 78 910110 VY

&

3

-
s e’

500 |
5001
V‘V‘v

SCOPE
CHAN B

‘ T
= o.|1: ] CL-.I_- Ay
gl =
Vee l I
FIGURE 1. AC Test Circuit

Notes:

Voo, Yooa = +2V, Veg = —2.5V

L1 and L2 = equal length 500 impedance lines

At = 500 terminator internal to scope

Decoupling 0.1 uF from GND to Vog and Vee

AR unused outputs are loaded with 5011 to GND

C_ = Fixture and siray capacitance < 3 pF

Pin numbers shown ara for flatpak: for DIP see logic symbol

0.7x0.1 m-—-] lc- 0.7=0.t ns

+105V
80%
INPUT 50%
| 20%
+0Nnv
TPHL J lq— ~>l l-—tnn

80%

L

FIGURE 2. Propagation Delay and Transition Times

OUTPUT

TL/F/8871-6

TL/F/9871-8
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Applications

Fast Adder and Carry Lookahead

MSB LS8
6 6
= A B_ A B_ A 8_ A B_ 3
Cn+a F Ch| F Cn F Cnl™ F Cn n
e e e e tenrt
Ch+a P3 Gz P2 G2 Cnsz P1 Gt Po Gop
F100179 Cn
—
——— ] e = e
Pa Gg Cn+aP3 G3 P2 Gz Cns+2 Py G Po Gg_ .
F100179 Cn
lr
24-Bit Adder Using One Carry Lookahead
MSB LS8
S V|G VN 1IN 1
A B A B A B A 8
Cour = F10018D0 Cp F100180 Cp F100180 C, F100180 Cn
F P G F P G F P G F P G
2l T T Y
1 I L H L H L H
Cnsee P7 G Pg GgCnsg Ps Gs Pqg GaCpses P3 Gz Pz G2Cpy2 P1 Gt Po Go

F100179

n

TL/F/9871-8B

TL/F/9871-8
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