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Semiconductor

100182
9-Bit Wallace Tree Adder

General Description

The 100182 is a 9-bit Wallace tree adder. 1t 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 levels of delay re-
gardiess of input string length. In conjunction with the

Not Intended For New Designs

100183 Recode Multiptier, the 100179 Carry Leokahead
and the 100180 High-spead | Adder, the 100182 assists in
performing parallel multlm% ion of two signed numbers to
produce a signed twos: mgnt product. See 100183
data sheet for additioriaf mformaﬁm AII |nputs have 50 k)
puli-down resistors. g s

Ordering Code: ses sections
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Pin Names Description
Dp-Dg Data Inputs
: C|1—C|a,%~2 Carry Inputs
004 -603, COn+ 2 Carry Outputs
P8 Partial Sum Output
PC Partial Carry Output

24-Pin Quad Cerpak
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100182

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

Case Temperature under Bias (T¢)
VEg Pin Potential to Ground Pin
Input Voltage (DC)

Output Current (DC Output HIGH)
Operating Range (Note 2)

0°Cto +85°C
—7.0Vto +0.5V
Vegg to +0.5V

- 50 mA

VEg = —4.5V, Vg = Voca = GND, Tg = 0°C to +85°C (Note 3)

Conditions (Note 4)

Symbol Parameter Min Typ Max Units
Vou Output HIGH Voltage —-1025 —955 —880 \}m =VIH (Max) Loading with
mVoE oy 500 1o - 2.0V
VoL Output LOW Voltage —1810 —1705 —1620 i O Vil i) 0 ~<
Vorc Output HIGH Voltage | 1035 o VIN = ViHgdig | Loading with
VoLc Output LOW Voltage ~1610 Or VIL Max) 500 t0 —2.0V
ViH tnput HIGH Voltage 1185 —880 mV Guaranteed HIGH Signal
.k for All Inputs
i s "
ViL Input LOW Volitage ~ 1810 1475 = @qyanteed LOW Signal
for All Inputs
L Input LOW Current 0.50 ;J’f VIN = VL (Min)
DC Electrical Characteristics
Vgg = —4.2V, Vo = Vgoa = GND, Tg = 0°C to +85°C (Ngge 3)
Symbol Parameter Min Typ “Max Usiits Conditions (Note 4)
VoH Output HIGH Voltage —1020 —870:: . VIN = VIH (Max) Loading with
mv ViL i 500 to —2.0V
VoL Output LOW Voltage -1810 —1605 OF VIL (Min) 0 —2.
VoHe Output HIGH Voltage —1030 P VIN = VIH (Min) Loading with
' + mv v 500 to — 2.0V
VoLc Output LOW Voltage 0~ 1595 OF VIL (Max) 0~
ViH input HIGH Voltage — 1150 870 mv Guaranteed HIGH Signal
i for All Inputs
ViL Input LOW Voltage — 1810 1475 mv Guaranteed LOW Signal
for Alt Inputs
I8 Input LOW Current 0.50 nA VIN = VIL (Min)
DC Electrical Characteristics
VEg = —4.8V, Voo = Voca = GND, T = 0°G 1o +85°C (Note 3)
Symbol Parameter Min Typ Max Units Conditions (Note 4)
VoH Output HIGH Voltage —1035 —880 VIN = ViH (Max) Loading with
mv ViL i 5002 to —2.0V
VoL Output LOW Voltage —1830 —1620 OF ViL (Min) 0 e
VoHe Output HIGH Voitage —1045 VIN = VIH (Min) Loading with
mv v 500 to — 2.0V
VoL Output LOW Voltage —1610 Or VIL (Max) 0 ~e
ViH Input HIGH Volage 1165 —880 mv Guaranteed HIGH Signal
for All inputs
Vi input LOW Voltage 1830 1490 mv Guaranteed LOW Signal
for All Inputs
T8 Input LOW Current 0.50 nA VinN = V)L {Min)

Note 1: Abgolste maximum ratings are those values beyond which the device may be damaged or have its useful life impaired. Functional operation under thase

conditions is not 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 allowable 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, Voo = Vgoa = GND, Tg = 0°C to +85°C

281001

Symbol Parameter Min Typ Max Units Conditions
Input HIGH Current
Cly=Clg, Clp~2 300 PR
[ D1, D3, D4, D5, Dg, Dg pA B VINE VIH (Max)
Dg, Do, D7 250 PPN :
leg Power Supply Current —260 —-180 ~125 mA ;r & lnguts Open
Ceramic Dual-In-Line Package AC Electrical Characteristics
VEE = —4.2Vio —4.8V, Voo = Vgeoa = GND :
= ° — J s 0 4
Symbol Parameter Te = 0°C Te = +25°C Te 8sc “Hnits Conditions
Min Max Min Max Min Max |-
teLn Propagation Delay 1.40 450 | 140 450 | 150 470 ns
tPHL D to COp+2 1
tPLH Propagation Delay 130 480 | t30  476°] 18  s00 ns
tpHL Dy, to COy ) ' ) ) + . §
tPLH Propagation Delay 220 620 | 220 610 | 235 640 ns | Figures 7and 2
tpHL Dp to CO2
teLH Propagation Delay 130 470 | 140 470 | 150 500 ns
tpHL Dp to CO3 ’ ' . ) ’ ' ’
tpLH Propagation Delay - i
tora, Dy to PS, PC 2.50 7.20 256 7.20 270 7.40 ns
tpLH Propagation Delay
. R .0 .40 1.10 3.70
hig Gl 5. Gl 10 0O, 1.00 3.50 1.00 3 ns
tpLH Propagation Delay il )
1. 4.50 =3 4.4 1.60 4.60 Fi
torL Cly— 5, Chy to PS, PG 50 1.50 5 ns igures 1and 2
tpLH Propagation Delay
0.80 k =B .20 0.90 3.60
tpHL Cla. Cla to PS, PC 8 3% |80 3 ns
trLH Transition Time )
. . K . K 1.
tThL 20% to B0%, 80% 1o 20% 0.45 1.60 0.45 1.60 0.45 60 ns Figures 1and 2
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Cerpak AC Electrical Characteristics
VEg = —4.2Vio —4.8V, Voo = Voca = GND

= = 4 o, — 0

Symbol Parameter Tc = 0°C Tc 25'c Tc = +85°C Units Conditions

Min Max Min Max Min Max
tpLH Propagation Delay

1.40 4.30 1.40 4.30 1.50 4.50
tPHL DhtoCOp+2
tPLH Propagation Delay

1.30 4.60 1.30 4.50 1.50 4.80
tPHL Dnto CO;4
teLH Propagation Delay : g
N Dy t0 GO, 2.20 6.00 2.20 5.90 2.30 e,ge ns Figures 1 and 2
teLH Propagation Delay 130 450 | 140 450 | 150 480 ns
tpHL Dp to CO3 |
teLH Propagation Delay 250 700 | 250 700 | 270 7.20 As
tPHL Dy to PS, PC ’ ' ’ : ’ :
tPLH Propagation Delay :

1.00 3. . 3.20 .11 K
PHL Cln—2, Cly to COy 0 30 1.00 ( Q.. 3.50 ns
tpLH Propagation Delay it : )

. .30 1.5 4. f R = . &4

Yot Cln_», Cly 1o PS, PC 1.50 4 0 25 1.60 = 440 ns Figures 1 and 2
teLH Propagation Delay 080 310 | 080 00 | 0s6" a40 ns
tpHL Clg, Clo to PS, PC : ’ ' : ’ :
RGL Transition Time 045 150 150 [ 045 150 ns | Figures 1and 2
tTHL 20% to 80%, 80% t0 20% - | ’ o ) 9
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Notes:
Veo, Voca = +2V, VEg = ~2.5V

Cy = Fixture and stray capa

Pin numbers shown are for flal
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L1 and L2 = equal length 501} impedance lines
Ry = 500 terminator internal to scope _
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Application
Typical Horizontal Interconnection of 9-Bit Wallace Tree Adders F100182
MSB
Dn-o Dn-10 Dn-20
Dn-1 S Dn-11 Dn_21
Dn-2 Dy 12 On-23
Dn-3 - Dn-13 Dn-gs.
Dn-4a Dn-14 Dycp4 =
Dn-s On-1s Dn-24 %
Dn-6¢ Dn-16 Dn-28
Dn-7 Dn-17 On-27
[~On-s [~Dn-18 Dn-28
Dg Dy Dz D3D4 D3 Dy D7 Dg Do D1D;03D4D5 D5 D705 Do D1 D2D3D4 D505 D705
CO, Cly €O, Ch cOy Clyp——tgt—
NOT «—{CO2 Clz [+ 073 Clz cO, i Glg b
USED €04 F100182 ol €03 F100182 Cls co, F100182 Cis i
+—{COn+2 Clp-2 <—1COn 42 Cln_2 COny 2 Cln -3
PS NOT PC PS PC PS
USED
e
PSn PSn_1 [
PCn PCn-1 PCh_p——————— PCn_3 -
LS8
D1o Dog
B Doy
L3 Doz
r By Doa
Dy Do
D1s Dos
D1 Dos
Dy Do
! Die [ Dos
Do D1D2D3D4D5Dg D7 Dg ' D4D2D3 04 Ds ByD7 Ds Do D402 D3 Do DsDg D7 D
-+—COy Ch e Cty COq Chf =
L. «—{CO; Clz 2 . Clz CO2 Cla =
co, Fiootez cl cO3 ’f'wnm chy co, F1O0182 i~
«—COn+2 Cln-2| COn+2 Cln-2 COny2 Cly-2b=
PS |- PC [ ~\ PC PS
5 !
PS2 P8y PSp
PCz PCy PCo
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Application (continued)

16-Bit Vertical Expansion of Wallace Tree Adders

MsB LsB
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Dg D1 Dz Oy Dy Ds Dg Dy Dg Dg Dy D2 D3 Dg Ds Dg D7 Dp . 05 Oy'Bs B3 Da D5 Dg Dy Dy
~—— CO4 ch COq Cly €Oy Ch f——
-——JCO; F100182 Clz [+ 7 F100182 Cly C0y Fro0182 Clp |—=—
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—
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