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National Not Intended For New Designs
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621001

100179
Carry Lookahead Generator

General Description

The 100179 is a high-speed Carry Lookahead Generator
intended for use with the 100180 6-bit fast Adder and the
100181 4-bit ALU. All inputs have 50 k) pulldown resistors.

Ordering Code: sce section 6
Logic Symbol

PeeeIITIvITENEY! -

Pin Names | - "> Description
Pg Go Py Gy P2 G P3 G3 P4y Gy Ps Gs Pg Gg P; G — OOy ot
T i Tn “ | Carty Input (Active LOW)
— Cn Po-P5 * Gatry Propogate Inputs (Active LOW)
Cor Cora Cove Cova 90—57 B Carry Generate Inputs (Active LOW)
Cn + 2, Cn+4
T T T T Cn+6Cnrg Carry Outputs
TL/F/9871-3 ' ;
Connection Diagrams
24-Pin DIP i ; 24-Pin Quad Cerpak
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Vec =16 18f=-C, Pr=1¢ 15—5;4
Ve 7 18 Ve i P
= = P, —6 135,
Cres—18 17=Pg
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I 4 1665 : T T T T T

[ L 15|—Fg Cw2 Voo Cras
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§ Logic Diagram
e
Co Pr Ps Ps Pa P2 P2 Py [55 % Gs Gs Gs G
Y9y YYYYYY
6L Ll.LLI- - ]- LLL u. |- i .L -
Cn+6 b cn+2
TL/F/9871-5
Truth Tables
Cn + 2 Output e Ch + 4 Output
Inputs Output T Inputs Output
Cn [ Po Gy Py Cnia Tn|Go Po|G P1|G2 Pa|Gy Pa|Cn+a
X X X L X AR X x| x x!x x|x xio X L
X L X X L L X X X X X L X X L L
L X L X L oL 3 X X X L X X L X L L
All other combinations S XL X|x LfX Ljx L L
— —— - Llx L|x t]x Lix L L
Crhs2=G1e B +G)eF1+Fo+Tp —
All other combinations H !
H = HIGH Voltage Level
‘)-(Z ;?,m‘g::ge tevel S Tnea=Bae(Po + G o Py + Py + Gy o (Pa + P2 + Fy + Go)
: e(Pa+ P+ P+ Py + T
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Truth Tables (Continued) §
Cn+6 Output ©

Inputs Output

Ca Gy Po Gy By Gy Gz G P3 Gy Py Cn+s

X X X X X X X X X X X

X X X X X X X X X L X

X X X X X X X L X X L

X X X X X L X X L X L

X X X L X X L X L X L

X L X X L X L X L X L

L X L X L X L X L I =

All other combinations

Cave =G5 (Ps + Ga) * (P5 + Py + Gy o (P + Py + Fy + g
-(T?s+ﬁ4+ﬁa+ﬁz+c1)-(ﬁ5+§4+§3+ﬁ2+F1+Go)
*P5+ Py + Py +By+ Py + Py +Cp)

Cp .+ 5 Output F

Inputs & oot Output

Cn |G Py |G Py |G P |G P | Gy Byl Gs “Ps} G Ps | Gy Pr | Cois
Xpx x b x xfx x| x x|x x|x x|x x|t x L
Xpx oxx o oxtx x| x x|x x|x x|c¢ x|x L L
XX XX x| X x| x x| % x Ly X | x L | x L L
X X X X X X X X X Lowoax | L X L X L L
X1 x x| x x| x x Loox | x t | L x ] x v L
X[x x| x x| L x| x Lr]x L7 x L{XxX L{x L L
Xpx XL x| x L] x> Ld4x L x Ll x L] x L L
XPLoxPxooL | xooL| x| xo oL x L]l x G L
L X L] x L x L% L{x L{x vLv|lx rlx v L
AIIQ!ilm,combin(a!&m H

Chig = Gra(Pr + Go) o (Fr + Pg + o) o (Py + P + P + Gy *
*(P7 + Pg + Ps + Py + Gg) » (P FRePs + Py + Py + G
sCr+ P+ Ps+ P+ P+ B BpyY
*(P7+Pg+ Ps+ Py +Fy + (RIS - P
*(P7+Pg+Ps+ Py + Py + P Pk By + Gl

HIGH Voltage Level e

LOW Voltage Leve! ty

Don't Care

fope

H=
L=
X =
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5| Absolute Maximum Ratings
,°_ Above which the useful life may be impaired. (Note 1)
It Military/Aerospace specifled devices are required, Case Temperature under Bias (Tc) 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::lﬂcatlons.o Input Voltage (DC) Y Vggto +0.5V
Stor.age Temperature —85°C to +150°C Output Current (DG Output HIGH)
Maximum Junction Temperature (T 5) +150°C Operating Range (Note 2)
DC Electrical Characteristics
VEg = —4.5V, Vo = Voca = GND, Tg = 0°C to +85°C (Note 3)
Symbot Parameter Min Typ Max Units 122 conditions (Note 4)
VoH Qutput HIGH Voltage —1025 —-955 —880 Loading with
mv 500 to —2.0V
VoL Qutput LOW Voitage —-1810 —1705 —1620 ! .
VoHe Output HIGH Voltage —1035 Vin = Vil fuding Loading with
LA Y g 5061 to — 2.0V
VoLc Output LOW Voltage —1610 . L (Max) g
ViH Input HIGH Voitage —1165 —880 H Guaranteed HIGH Signal
for All Inputs
ViL Input LOW Voltage —1810 Guiéiranteed LOW Signal
) y All Inputs
i Input LOW Current 0.50 “VIN = VIL Min)
DC Electrical Characteristics
Vgg = —4.2V, Vgc = Veoa = GND, Tg = 0°C to +85°C (Neie 3) )
Symbol Parameter Min Typ - M ! | Conditions (Note 4)
VoH Output HIGH Voltage —1020 -7 kT Vin = ViH Max) Loading with
VoL Output LOW Voltage —1810 ( —1605 1 or ViL (Min) 500 to —2.0V
VoHC Qutput HIGH Voltage —1030 - i mv VIN = VIH (Min) Loading with
Voo Output LOW Voltage 34 or VIL (Max) 800 to —2.0V
ViH Input HIGH Voltage Guaranteed HIGH Signal
mvV
for All Inputs
ViL Input LOW Voltage 1810 [ mv Guaranteed LOW Signal
for All Inputs
lie Input LOW Current pA VIN = ViL (Min)
DC Electrical Characteristics . :
Veg = —4.8V, Voo = Vooa = GNDyTe = 0°@it5 +85°C (Note 3)
Symbol Parameter Wiy Typ Max Units Conditions (Note 4)
VoH Output Hlégfﬁggagf —1035 —880 o Vin = ViH (Max) Loading with
VoL Output LOW Voltage | —1830 —1620 or Vi (Mn) 500 to —20V |
VoHe Outpit HIGH Voltage T —1045 v Vin = ViH (Min) Loadingwith |
Voic Output LOW Voltage™ " -1610 or ViL (vax) 50010 20V
Vin Input HIGH Vo‘i%- _1165 —880 mv Guaranteed HIGH Signal
- for All Inputs
i L} “Inpit LOW Voltage —1830 —1400 mv Guaranteed LOW Signa!
e . for All Inputs
W Input LTI Current 0.50 pA VIN = ViL (Min)
Note 1: Bbso maxupg[}iéi‘atmgs are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under these
conditions m’mgwy
Note 2: Parametric vilues specified at —4 2V to —4.8V.
Note 3: The specified mits represent the “worst case” value for the parameter. Since these ““worst case” values narmally 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 aperation under “worst case” conditions.
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DC Electrical Characteristics
Vee = —4.2V to —4.8V unless otherwise specified, Voo = Vgca = GND, Te = 0°C to +85°C
Symbol Parameter Min Typ Max Units Conditions
[ I_nput_ HIGH Current ;
e o | e
133 Power Supply Gurrent ~220 —150 —100 mA ; g 1

Ceramic Dual-In-Line Packa

ge AC Electrical Characteristi%;s

VEE = —4.2Vio —4.8V, V¢ = Veeca = GND -

Symbol Parameter Tc = 0C Te = +25° Te= *@m .. Units Conditions
Min Max Min Max 5

tpLH Propagation Delay 110 290 | 110 290 | 110  3.00

tPHL Cn. Go-Gr, Po-P7t0 T4 i Figures 1 and 2

tTLH Transition Time o

Ny 20% 10 80%, 80% 10 20% 045 180 | 045 1.80 | 045 1.80 ns

Cerpak AC Electrical Characteristics &

VEE = —4.2Vto —4.8V, Voo = Voea = GND -

= 0° = 4 2§° = o

Symbol Parameter Te=0c Tc % Te = +85°¢C Units Conditions
Min Max | Min Max Min Max

tPLH Propagation Delay 110 270 | 190 270 ¥ 110 280 ns

tPHL Cr, Gp~G7,Po—P7 10 Cp 1« S Figures 1and 2

tTLH Transition Time -

Nl 20% 10 80%, B0% to 20% 0.45 ;1730 0.45 045  1.70 ns
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Vee
? 0.1 4F

PULSE /A
GENERATOR \I:
L1

SCOPE A
CHAN A (W)
RTl

Notes:

Voo, VoA = +2V, Veg = —256V

L1 and L2 = equal length 500 impedanca lines
Rt = 500 terminator internal to scope
Decoupiing 0.1 pF from GND to Voc and VEe
All unused outputs are loaded with 500 to GNO
C_ = Fixture and stray capacitance < 3pF

Pin numbers shown are for flatpak; for DIP see logic symbol

0.7£01 ns—bl

INPUT

b
ﬁ%@g ropagation Delay and Transition Times
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Applications 2
. ~
. - «©
‘ Fast Adder and Carry Lookahead
MSB
T i A
_ A B A B A B_
Cnsa E Cnj* F Chn| . Cal
. A1 %
"Chaa P3 G Pz Gz Cns2 P G - P
. F100179
| S—
v P Gs
—
TL/F/9871-8
msB Ls8
RIXT LI
A B A B
Cour F100180 C, F100180 C, #tﬁ%bo Cnl F100180 Cpn G,
F P G F . 8. F P G F P G
U 4 4 U
L H L H L H
Cnesa Pz Gy Pg GgCnss P3 Ga P2 G2Cnsz Py G Py Go
Cn
TL/F/9871-9
':;‘;‘?’?
s,,;w*m,
%3:
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