CD40182B Types

CMOS Look-Ahead
Carry Generator
High-Voltage Types (20-Volt Rating)

The RCA-CD40182B is a high-speed took-
ahead carry generator capable of anticipating
a carry across four binary adders or groups
of adders. The CD40182Bis cascadable to
perform full look-ahead across n-bit adders.
Carry, propagate-carry, and generate-carry
functions are provided as enumerated in the
terminal designation below.

The CD40182B, when used in conjunction
with the CD40181B  arithmetic logic unit
(ALU), provides full high-speed look-ahead
carry capability for up to n:bit words. Each
CD401828 generates the look-ahead {antici-
pated carry) across a group of four ALU’s,
In addition, other CD401828B"s may be em-
ployed to anticipate the carry across sections
of four look-ahead blocks up to n-bits. Carry
inputs and outputs of the CD401818 are
active-high logic, and carry-generate (G) and
carry-propagate (P} outputs are active-low.
Therefore the inputs and outputs of the

Features:

= Generates high-speed carry across four adders
or adder groups

& High-speed operations:
tPHL “tPLH = 100 ns (typ.) @ VDD =10V

u Cascadable for fast carries over N bits

® Designed for use with CD40181B ALU

= 100% tested for quiescent current at 20 V

2 5-V, 10-V, and 15-V parametric ratings

® Standardized, symmetrical output
characteristics

® Maximum input current of 1 uA at 18 V
over full package-temperature range; 100
nAat 18V and 25°C

& Noise margin (full package-temperature
range) = 1VatVpp=5V

2Vat VDD =10V
25Vat VDD =15V

® Meets ail requirements of JEDEC Ten-
tative Standard No. 13A, ’Standard
Specifications for Description of ‘B’
Series CMOS Devices”

Applications:

® High-speed parallel arithmetic units

® Multi-level look-ahead carry generation for
long word lengths

CD401828B are compatible.
The CD40182B types are supplied in 16- —
lead hermetic dual-in-line ceramic pack-
ages (D and F suffixes), 16-lead dual-in-line —
plastic packages (E suffix), 16-lead ceramic %P3 . k
flat packages (K suffix), and in chip form (H ° 6':3 [ ]
suffix). 16— >—
The CD40182B is similar to industry type 4
MC14582.
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Fig. 1 — CD401828 Iogic diagram.

CD40182B Logic Equations:

Cn+z =G2+P2-G1+P2-P1-GO+P2-P1-PO-C,

P =PI PIPT PO

G =G3+P3-G2+P3-P2-G1+P3-P2 P1-GO
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RECOMMENDED OPERATING CONDITIONS
For maximum reliability, nominal operating conditions should be selected so that
aperation is always within the following ranges:

LIMITS
HAR Rl NIT
C ACTERISTIC MIN. MAX. UNITS
R F = Full
Supply Voltage Range (For T 5 u 3 18 v
Package-Temperature Range)
MAXIMUM RATINGS, Absolute-Maximum Values:
DC SUPPLY-VOLTAGE RANGE, (Vpp)

(Voltages referenced to Vgg Terminal) .......... ..ot -0.5to +20 V
INPUT VOLTAGE RANGE, ALL INPUTS .. ... i ees -05t Vpp 05V
DC INPUT CURRENT, ANY ONE INPUT . ... i e et +10 mA
POWER DISSIPATION PER PACKAGE (Pp):

For T, =-40to +60°C (PACKAGE TYPEE) ... oo ittt cieanes 500 mW

ForT, =+60to +85°C (PACKAGETYPEE) .........covvinnn Derate Linearly at 12 mW/°C to 200 mW

................................ 500 mW

For T = -55 to +100°C (PACKAGE TYPES D, F. K) ..

For T, = +100 to +125°C (PACKAGE TYPES D, F, K) ..
DEVICE DISSIPATION PER OUTPUT TRANSISTOR:

For T = FULL PACKAGE-TEMPERATURE RANGE (All Package Types)
OPERATING-TEMPERATURE RANGE (Ta):

PACKAGE TYPES D, F,K,H -55to0 +125°C
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Fig. 2 — Typical output low fsink)
current characteristics.

AMBIENT TEMPERATURE

Ta1e28°C

~

OUTPUT LOW (SINK) CURRENT (15} —m4

PACKAGE TYPEE .......ccocuninenn.. . -4010 +85°C 7 He H T
STORAGE TEMPERATURE RANGE (Tgtg) +.. -+ rovvenerneecnnreernnncninnne, .... 6510 +150°C H
LEAD TEMPERATURE (DURING SOLDERING): HHERHE T
At distance 1/16 + 1/32 inch (1.59 £ 0.79 mm) from case for 10Ssmax. ............cevuueivvnnns +265°C 2 v
t
H
a 5 o
DRAIN-TO-SOURCE VOLTAGE (VDs)—V_
STATIC ELECTRICAL CHARACTERISTICS Fig. 3 — Minimum output low (sink)
h jstics.
LIMITS AT INDICATED TEMPERATURES (°C) eurrent characteristics
CONDITIONS Values at -55 +25, +125 Apply to D, F, K, H Packages
CHARACTER- Values at —40, +25, +85 Apply to E Package DRAIN- TO-SOURCE VOLTAGE (Vpg}—V
ISTIC UNITS BERT TERERETIRE e e BT
vo Ivinlvpp +25 ey e (a2 T
W) | ) | ov) | =55 | 40 | +85 | +125 [ Min. | Typ. | Max. T foare YOLSE Ui s ¥
Quiescent Device - 05| 5| 5 5 150 | 50| - | oo0a | 5 EFFEE 38 3 oF
Current, - gn0( 10 [ 10 [ 10 [ 300 | 300 - 004 [ 10 A = 2
fDD Max. — Jo45| 15| 20 | 20 | 600 | 600 | - | ooa | 20 | ¥ i H
- 0,20 20 | 100 | 100 | 3000 | 3000 | — 0.08 | 100 T g
Output Low 04 |o5| 5 [064 061 | 042 | 036 [051 1 - B Ze =8
(S:nk) fﬂwent 05 [o10]10] 16 |15 | 11 09 | 1.3 2.6 Bt J': H i
oL Min- 1.5 |015] 15 | 42 | a 28 | 24 |34 | 68 | - e % H g
Output High 46 |05 | 5 | -064-061|-042|-036]-081] -1 [ - | mA R 8
(Source) 25 o5 5 | -2 [-18s 13 |-11s[-16 | 32 | -
Current, . . X
: Min 95 010]| 10 |-16 |-15 | -1.1 -09 |-1.3 -26 - Fig. 4 — Typical output high (source)
o - 135 1015] 156 |42 | -4 | -28 | 24 |-34 | 68 | - current characteristics.
Qutput Voltage: - 05 5 0.05 - 0 0.05
Low-Level - ORAIN-TO-SOURCE VOLTAGE (Vpgl—V
: - 0,10 10 0.05 - 0 |005 13 -0 -
VoL Max. [AMBENT TEWPERATURE (T3 25+C HHETTIEHY
— 0,15 15 0.05 - 0 |005 o Hi+H T ‘
v ATE - TO-SOURCE VOLTAGE (Vgg)* -5 V. H]
Output Voltage: - 05 5 495 4.95 5 - HH —'s
‘;'gh";\:}/e" - Joa0] 10 9.95 995 | 10 | - HEo
OH Min. ~ Toas| 15 14.95 495 15 | _ g
Input Low 05,45 — 5 1.5 — - 1.5 il :
Voltage, 19 _ 10 3 - __ 3 H ¢
Vit Max. . H
1L Ma 15135 — | 15 4 — | = 4 Y g
input High 0545 - | s 35 35 | — - v it H §
Voltage, 1,9 — 10 7 7 — _ f §
ViH M. Tyg935 | 15 1 n | = | = HhH 3
tnput Current B 018 s | +0 N . . w105 |+ s2cs-20020m2
1IN Max. A 1 £0.1] 01 & = - e 011 wA Fig. 5 — Minimum output high (source)
current characteristics.

461



CD40182B Types

DYNAMIC ELECTRICAL CHARACTERISTICS AMOIEWT TEWPERATURE (T,
At T =25°C; Input t,, ty= 20 ns, C; = 50 pF, Ry = 200 kS .
v LIMITS L
CHARACTERISTIC DD UNITS £
[\ Typ. | Max. 2
Propagation Delay Time: 5 200 400 i
tPHL. tPLH 10 100 200 ns s
P, G In to P, G Out and Carry QOuts 15 75 150 »s;
2
5 |[2a0 | 480 H
C,, to Carry Outs 10 120 240 ns
15 a0 180
- . 5 100 200 LOAD CAPACITANCE (Cy }—pF 20324322
Transition Time: tyy. tTLH 10 50 100 ns Fig. 6 — Typical transition time as a function of
156 40 80 load capacitance.
Input Capacitance Cyy (Any Input) - 5 75 pF
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I! :ﬁ‘E AMBIENT TEMPERATURE (Ta)=28°C /
; x 2 Voo
% 08
: e TMaE JeAk:Ticd é E s00uFs= (0 O uf
[l g ) l
E 0ty :4‘-" W e Var WP
! 2 Py 2
[Geasacs a S PULSE 13 1414
s [ 4 4 GEN 4 Bl
; £ o, < i O
o Vg u o {
il su L Li : /;:/'/ / gt.lsbo::_-_ _@z [&ﬁ
° Lm:oc»:conmesg 1CL)—oF 10? 4 / J I H | = =
$2C3-29289 f z 0 q o 46 !‘os 2 "ot 92C5-2926)

INPUT FREQUENCY (F 1)— kHz s208-29260

Fig. 7 — Typical propagation delay time as a function
of load capacitance (P, G In to P, G Out
and Carry-Outs).

Fig. 8 — Typical power dissipation as a function of
input frequency.

Fig. 9 — Power dissipation test circuit.

Voo
t P
V| v,
INPUTS T oo
INPUTS QUTPUTS
ves = INPUTS
Vin .
o | b hJ Voo NOTE
ve 7 %@-— MEASURE INPUTS
I8 - - L ° SEQUENTIALLY,
-] b = Vss TO BOTH Vpp AND Vgg
CONNECT ALL UNUSED
Norss.s” INPUTS TO EITHER
v T NY COMBINATION Vpo OR Vgg-
@ s OF INPUTS N oo ™ ss
53
92CS$-27441R)
Ve 92C5-27402

92C5- 27401R)

Fig. 10 — Quiescent device current test circuit. Fig. 11 — Input voltage test circuit. Fig. 12 — Input current test circuit.

Applications
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Fig. 13 — 16-8it two-level look-ahead ALU.
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CD40182B Types
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Fig. 15 — Combined two-level look-ahead and ripple<arry ALU.

DIMENSIONS AND PAD LAYOUT FOR CD40182BH

60 70 80 86
| | |

63-7
(1.600~1.803)
4-10
(0.t02-0.254)
83-91
r~ (2.108-2.311) i
92CM- 33362
Dii i in p. h are in milli and The photographs and dimensions of sach CMOS chip
are derived from the basic inch dii i as P a chip when it is part of the wafer. When the

wafer is separated into individual chips, the angle of
cleavage may vary with respect 10 the chip face for
different chips. The actual dimensions of the isolated
chip, therefore, may differ slightly from the nominal
dimensions shown. The user should consider a tolerance
of —~3 mils to +16 mils applicable to the nominal
dimensions shown.

indicated. Grid graduations are in mils { 10—3 inch).
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