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9-Bit Wallace Tree Adder

General Description
The 100182 is a 9-hit Wallace tree adder. It is designed to
assist in performing high-speed hardware multiplication. The
device is designed to add 9 bits of data 1-bit-slice wide and
handle the carry-ins from the previous slices. The 100182 is
easily expanded and still maintains four ievels of delay re-
gardless of input string length. in conjunction with the

pull-down resistors.

Not Intended For New Designs
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Ordering Code: see Section 6
Logic Symbol
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Logic Diagram
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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
Office/Distributors for availability and specifications.

Storage Temperature —65°Cto +150°C
Maximum Junction Temperature (T ) +150°C

DC Electrical Characteristics

Vgg = —4.5V, Voo = Veca = GND, T = 0°C to +85°C (Note 3)

Gase Temperature under Bias (T¢) 0°Cto +85°C
Vge Pin Potential to Ground Pin —7.0Vto +0.5V
Input Voltage (DC) &,gg*% VEg to +0.5V
Output Gurrent (DC Output HIGH) Y §§; 5. —BOMA
Operating Range (Note 2) :

" Conditions (Note 4)

Symbol Parameter Min Typ Max Units
VoH Output HIGH Voltage —1025 —955 —880 mv v § = Vi (Max) Loading with
VoL Output LOW Voitage 1810 | —1705 | —1620 ] L1 504 to —2.0V
VOHC Output HIGH Voltage —1035 Vin = Vidaey Loading with
Voie Output LOW Voltage —1610 orViL (Mex) 500 to —2.0V
ViH Input HIGH Voltage 1165 —880 N Guaranteed HIGH Signal
4 for All Inputs
ViL Input LOW Voltage _ i g granteed LOW Signal
1810 1475 ¢ All Inputs
i Input LOW Current 0.50 l 4 SViIN = ViL (Min)
DC Electrical Characteristics
Vee = —4.2V, Voo = Voca = GND, Tg = 0°C to +85°C (Neta 3) .
Symbol Parameter Min Typ i, | JUnits Conditions (Note 4)
VoH Output HIGH Voltage —1020 —4 i VIN = ViH (Max) Loading with
VoL Output LOW Voltage —1810 : or Vi (Min) 500 to —2.0V
VOHC Output HIGH Voltage —1030 mv VIN = VIH Min) Loading with
VoLc Output LOW Voitage or ViL (Max) 509 to —2.0V
Vi Input HIGH Voltage _ & Guaranteed HIGH Signal
1150 - mv for All inputs
ViL Input LOW Voltage ki _1475 mv Guaranteed LOW Signal
for All Inputs
I Input LOW Current pA Vin = VIL (Min)
. 5
DC Electrical Charac
Veg = —4.8V, Voo = Vooa = GNOPFE +85°C (Note 3)
Symbol Parameter Typ Max Units Conditions (Note 4)
VoH Output HiGH Voliage | —1035 —880 . VIN = Vinvag | Loading with
VoL P 1830 — 1620 or VIL (Min) 500 to —2.0V
Vonc —1045 mv VIN = VIH (Min) Loading with
Voic 1610 or Vi (Max) 500 to —2.0V
_ _ Guaranteed HIGH Signal
1165 880 mv for All Inputs
_ _ Guaranteed LOW Signal
1830 1490 mv for All Inputs
Input %’ Current 0.50 pA VIN = ViL (Min)
m@ﬂ?;ﬁ‘;nngs are those values beyond which the device may be damaged or have its useful ife impaired. Functional op under these

Note 2: Parame;nc 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,
additonal noise immunity and guard banding can be achieved by decreasing the allowable system operating ranges.

Note 4: Conditons far testing shown in the tables are chosen to guarantee operaton under *“worst case” conditions.
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DC Electrical Characteristics 2
VEe = —4.2V to —4.8V unless otherwise specified, Vee = Veca = GND, Tg = 0°C to +85°C s
Symbol Parameter Min Typ Max Units Conditions
Input HIGH Current G
Cly=Cla, Cln—2 200 r >
£ )
I D4, D3, Dy, Ds, Dg, Dg BA - %@%?‘V'H (Max)
Do, D3, Dy 250 5 ;
lee Power Supply Current —260 —180 —-125 mA

Ceramic Dual-In-Line Package AC Electrical Characteris
VEg = —4.2V fo —4.8V, Voc = Vgoa = GND

Symbol Parameter Tc = 0C Te = +25°C ;] ﬁgs Conditions

Min Max Min Max i
tpLH Propagation Delay
N Dn to COna 2 1.40 4.50 1.40 ns
tPLH Propagation Delay

1. R 1.
PHL D to CO; 30 4.80 30 ns
tpLH Propagation Delay ,
tPHL Dp to CO, 2.20 6.20 2.20 ns Figures 1 and 2
tpLm Propagation Delay 130 470 | 140 470 | 150 500 ns
tPHL Dy, to COq
tPLH Propagation Delay )
toRL Dy to PS, PC 2.50 7.20 7.40 ns
tpLH Propagation Delay b

. 1. 3.70 S
teHL Clp—2,Cli to COz 8 10 "
tpLH Propagation Delay ,
tPHL Cln—2, Cls to PS, PG 4.45 1.60 4.60 ns Figures 1 and 2
tpLH Propagation Delay
X . 3.60

tepL Cla, Cla to PS, PG 820 | 0.90 ne
tTLH Transition Time } "
tTHL 20% to 80%. 80% 10 20° a% 3 1.60 0.45 1.60 ns Figures 1 and 2

3-85
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o~
(-4 - .
S| Cerpak AC Electrical Characteristics
j= Vg = —4.2V to —4.8V, Voo = Veca = GND
= Tec = +25°C Tec = +85°C
Symbol Parameter Tc=0C (> c Units Conditions
Min Max Min Max Min Max 5
tpLH Propagation Delay 1.40 4.30 1.40 4.30 1.50 4.50 s |
tPHL Dnt0COn+2 A
tPLH Propagation Delay 130 460 | 130 450 | 150 480
tPHL Dn to COy
tPLH Propagation Delay 220 600 | 220 580 res 1and 2
tPHL Dy, to CO2
tpLH Propagation Delay 180 450 | 1.40 450
tpHL Dn to COg
trLh Propagation Delay
2.50 7.00 2.50 7.00
tpHL Dnto PS, PC 0
tPLH Propagation Delay b
.0 3.30 1.00 3.20 F1.1G: 3.80 ns
tpHL Cln—2, Cli 10 CO3 1.00 y =
- Er
tPLH Propagation Delay . v .
1. 4.30 1.50 4.2! 40 ns Figures 1 and 2
tPHL Clp—2, Cl to PS, PC 50 o A7 9
tPLH Propagation Delay 0.80 3.00 08 b 3.40 ns
tpHL Clg, Clo to PS, PC 080 3.10 ) . : -
trLn Transition Time 1.50 ns Figures 1and 2
trHL 20% to 80%, 80% to20% | 45 180 : g
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vee Notes:

Voo Voca = +2V, Veg = —2.5V
L1 and L2 = equal length 501 impedance lines
Ry = 500 terminator internal to scope
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TL/F/9874-7

TL/F/9874-8
opagation Delay and Transition Times
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Application
Typical Horizontal Interconnection of 9-Bit Wallace Tree Adders F100182
MSB
Dn-o Dn-10 Dn-20
Dn-1 Dp-11 Dn-z4
Dp-2 Dn-12 D"-#:‘w
—————Dn-3 On-13 R g%
—————Dn-4 Dn-1a — ™
———Dn_s ——Da-1s On” gﬁ&
Dn-s Dn-18
Da-7 Dn-17 On-27
[~ DOn-s Dn-1s Dn_28
D102 D304 05D D7D
COy gli
NOT «—{CO2 )
usep - lco; F10182 gy
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Application (continued)

16-Bit Vertical Expansion of Wallace Tree Adders
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