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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 muttiplication. 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
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Pin Names ) Description
o Do-Ds Data Inputs
k Cly-ClgiCls 2 Carry Inputs
X i COn+2 Carry Outputs
. Partial Sum Output
PC Partial Carry Output
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Logic Diagram Adder Logic Diagram 2
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S| Absolute Maximum Ratings
e Above which the useful life may be impaired. (Note 1)
If Military/Aerospace specified devices are required, Case Temperature under Bias (Tg) 0°Cto +85°C
please contact the National Semiconductor Sales Vg Pin Potential to Ground Pin —7.0Vio +0.5V
Office/Distributors for availability and spe::lﬂcatlons. Input Voitage (DC) ﬁ%gé%’? VEg to +0.5v
Storage Temperature ~85°C10 +150C gy Gument (OC Output HIGH) A1 ., —50mA
Maximum Junction Temperature (T,j) +150°C Operating Range (Note 2) ;\ggg V1o ~a.2V
DC Electrical Characteristics
VEg = —4.5V, Voo = Voca = GND, Tg = 0°Cto + 85°C (Note 3)
Symbol Parameter Min Typ Max Units 44" Conditions (Note 4)
VoH Output HIGH Voltage —1025 —955 —880 Viti:= VIH (Max) Loading with
™Vl orv i 5002 to —2.0V
Vor Qutput LOW Voltage —1810 —1705 —1620 407 Y i
VOHC Output HIGH Voltage —1035 mv ViN = Vikiasisy Loading with
Voo Output LOW Voltage —1610 orViL (Max) - 500 to —2.0V
ViH Input HIGH Voltage 1165 _880 N Guaranteed HIGH Signai
for All Inputs
ViL Input LOW Voltage B e a jaranteed LOW Signal
1810 1475 . All Inputs
IR Input LOW Current 0.50 WA VN = VI (in)
DC Electrical Characteristics
VEg = —4.2V, Voo = Vooa = GND, Tg = 0°C o +85°C (Note,3) 5
Symbol Parameter Min Typ | iMib, | Jdits Conditions (Note 4)
VOoH Qutput HIGH Voltage —1020 — v ViN = ViH (Max) Loading with
VoL Output LOW Voltage —1810 i —1605 or ViL (Min) 500 to —2.0V
VoHe Output HIGH Voltage —1030 40 i, mv VIN = VIH (Min) Loading with
VoLc Output LOW Voltage F A 5§§?~r 1595 or VIL (Max) g0 to —2.0V
i i i
Vi Input HIGH Voltage —1150%it, o 54870 mv Guaranteed HIGH Signal
Ao, ey for All Inputs
il i;y@ Sk "
ViL Input LOW Voitage _1810 i _ 1475 mv Guaranteed LOW Signal
‘ for All Inputs
IR Input LOW Current ﬁgig‘ *x‘i*i%usp* HA VIN = VIL (Min)
o g*a“é%
DC Electrical Charact >
Vgg = —4.8V, Vco = Voca = GN +85°C (Note 3)
Symbol Parameter Typ Max Units Conditions (Note 4)
Vo Output HigHVgltage | —1035 —880 . ViN = Vinguay | Loading with
Vou OutputiLOk 6 | —1830 —1620 or Vi (Min) 500 to —2.0¥
VoHC Outpul ; —1045 mv VIN = VIH (Min) Loading with
Voic Output LOW! ol —1610 or VI (Max) 500 to —2.0V
Vi Input HIGH Vi _ _ Guaranteed HIGH Signal
1. 1165 880 ™| forAllInputs
% M&OW Voltage 1830 —1450 mv Guaranteed LOW Signat
Tean for All Inputs :
|npm$§,0unem 0.50 pA Vin = ViL (Min)
j ﬁtmgs are those values beyond which the device may be darnaged or have its useful ife iImpaired. Functional operation under these
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,
additional noise )mmunity and guard banding can be achieved by decreasing the allowable system operating ranges.
Note 4: Condittons for testing shown In the tables are chosen to guarantee operation under “worst case” conditions.
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DC Electrical Characteristics 2
VEE = —4.2V to ~4.8V unless otherwise specified, Voc = Veca = GND, Tg = 0°C to +85°C s
Symbol Parameter Min Typ Max Units Conditions
Input HIGH Current G
Ciy-Clg, Cln—2 ee*"ig%
300 s 5
i D1, D3, Dy, D5, Dg, Dg A iy V@?“V'H (Max)
Do, Dz, Dy 250
Ieg Power Supply Current —260 —180 —-125 mA

Ceramic Dual-In-Line Package AC Electrical Characteris
VEE = —4.2V 10 —4.8V, Voo = Veea = GND

Ly
= = 4 25° .
Symbol Parameter Tec=0C Te 25°C T = v,_. Conditions
Min Max Min Max Min R
tPLH Propagation Delay
1.40 4.50 1.40 4.50 ns
tPHL DntoCOp4 2
tPLH Propagation Delay 130 480 | 130 478 ns
tPHL Dn to CO4 L i
tPLH Propagation Delay 220 620 | 220 610 | ns | Figures1and2
tPHL Dp to CO»
teLH Propagation Delay 130 470 | 140 470 | 150 500 | ns
tPHL Dp to COg 2,
hiix o e
tpLH Propagation Delay C: ?jgix s
vl Dy to PS, PO 250  7.20 2*3*@;;W 72000 270 7.40 ns
) T
tPLH Propagation Delay i
.00 1.10 3.70 ns
tPHL Clp-2, Gli 1o COy , !
tpLH Propagation Delay )
4.45 1.60 4.60 ns Figures 1 and 2
tpHL Cin—2, Cly to PS, PC 4 gures
tpLH Propagation Delay
. 0.90 3.60
torL Cla, Cla to PS, PC 3.20 ns
:TLH Transition Time 160 | 045 160 | ns | Figures7and2
THL
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S| Cerpak AC Electrical Characteristics
© | Vgg= —42Vto —48V, Voo = Veca = GND
Symbol Parameter Tc=0C Te = +25°C Tc = +85°C Units Conditions
Min Max Min Max Min Max 4
tpLH Propagation Delay S !
1.40 4.30 1.40 4.30 1.50 4.50 s
tPHL Dp10COn+2 i
tpLH Propagation Delay :
R X . : . 4.
tPHL Dp 10 CO 1.30 4.60 1.30 4.50 1.50 80
tPLH Propagation Delay 220 600 | 220 5980 | 230 res 1and 2
tPHL Dy, to CO2
tPLH Propagation Delay
1. X 1. X 1.50 ¢
toHL Dy 10 COg 30 4.50 40 4,50 50 ;
tpLH Propagation Delay
tPHL D, to PS, PC 2.50 7.00 2.50 7.00 2.70
tPLH Propagation Delay a7
tPHL Cln_2, Cl 10 CO2 1.00 3.30 1.00 3.2?‘“ 1.1@@ 3.50 ns
. F 1
tpLH Propagation Delay e ; 4 .
tPrL Cly_z, Cly 10 PS, PC 1.50 4.30 1.50 4.2 0 4 40 ns Figures 1and 2
tPLH Propagation Delay h
tPHL Cls, Clp to PS, PC 0.80 3.10 0.80 3.00 0.9 3.40 ns
trin Transition Time ,
L 20% to 80%, 80% to 20% 0.45 1.50 1.50 ns Figures 1and 2
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Notes:
Voo, Voca = +2V, Vgg = —2.5V

L1 and L2 = equal length 5012 impedance lines
0.1 ,4F Ry = 500 terminator internal to scope
Decoupling 0.1 kF from GND to Vg,
All unused outputs are loaded with,

281001

PULSE y Cp = Fixture and stray capaciig
GENERATOR ! 02022212 19 Pin numbers shown are for flat
1 symbol
— 17
u —
SCOPE ol
CHAN A \ )
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pagation Delay and Transition Times
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§ Application
A Typical Horizontal Interconnection of 9-Bit Wallace Tree Adders F100182
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Application (continued)

281001

16-Bit Vertical Expansion of Wallace Tree Adders
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