/ TC74HC182AP/AF

LOOK AHEAD CARRY LOGIC

The TC74HC182A is a high speed CMOS FUNCTION
LOOK AHEAD CARRY GENERATOR fabricated with
silicon gate C* MOS technology.

It achieves the high speed operation similar to equivalent
LSTTL while maintaining the CMOS low power dissipation.

These circuits are capable of anticipating a carry across
four binary adders or group of adders.They are cascadable
to perform full look—ahead across n—bit adders. Carry,
generate—carry, and propagate—carry functions are provided
as shown in the pin designation table.

When used in conjunction with the HCI181A aritimetic
logic unit, these generators provide high—speed carry look
—ahead capability for any word length. Each HC182A
generates the look- ahead (anticipated carry)across a
group of four ALU’s and, in addition, other carry look-
ahead circuits may be employed to anticipate carry across
sections of four look-ahead packages up to n—bits. The
method of cascading circuits to perform multi-level look—
ahead is illustrated under typical application data.

Carry input and output of the ALU's are in their true
form, and the carry propagate(P) and carry generate(G)
are in negated form; therefore, the carry functions(inputs,
output, generate, and propagate) of the look—ahead
generators are implemented in the compatible forms for
direct connection to the ALU. Reinterpretation of carry
functions as explained on the HC181A data sheet are also
applicable to and compatible with the look-ahead generator.

All inputs are equipped with protection circuits against
static discharge or transient excess voltage.

FEATURES:

. High Speed .............................. tpd= 14ns(Typ.)at VCC =5V
= Low Power Dissipation === Icc=4 ¢t A(Max.)at Ta=25C
¢ High Noise Immunity «comrereeees Vi = VAL 28% Ve (Min.)
* Qutput Drive Capability *=<*+++=-+- 10 LSTTL Loads

*» Symmetrical Qutput Impedance *** | Igyy | =Ig, =4mA(Min.)

* Balanced Propagation Delays - oL = tpHL

« Wide Operating Voltage Range - V¢ (opr.)=2V~6V .
* Pin and Function Cotnpatible with 74L.S182

PIN ASSIGNMENT

G o 16 Vee
P 2] 15 P2
G0 3] 4 G2
B0 4[] 13 Cn
G3 5[] 12 Cn+x
P 6] 11 Cn+y
P 10 0 G
GND 8] 9 Cn+z
(TOP VIEW)
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Pin Designation

X:Don't care

| Active’L” | Active"H” | Pin No. Function
. 60.61,G2,G3 | G0.61.G2,G3 [3.1. 14,6/ Carry Genorate Inputs
PO.P1,P2,P3 P0,P1,P2,P3 |4,2, 16, 8] Carry Propagate Inputs
Cn —Cn 13 Carry input
anzr;E:+y Cn*.éxr;fzrﬂv 12, 11.9 | Carry Qutputs
& Y 10 Carry Generate Qutput
B P 1 X 7 Carry Propagate Qutput
Ve 16 Supply Voltage
GND 8 Ground
TRUTH TABLE
FOR G OUTPUT FOR P OUTPUT
~ T
INPUTS OUTPUT INPUTS OUTPUT
G 61|61 a0 | s |pe|P1| © P3| pz | P11 P0| P
Lox bx ] x b x x| x L LLjege L
X L i X ' X L | x| x L All other combinations | H
X X ‘ L X L L X L
X 'x i x i L L L
SR I S
All other combinations | H
FOR Cn+z OUTPUT FOR Cn+x OUTPUT
INPUTS QUTPUT INPUTS OUTPUT
G2 . G l G0 I P2 | P1 | Po | cn Cn+z GO PO Cn Cn+x
. : . ; :
Ll xxoox i X | x| x H L | x | X H
x jrix ' x{xgx H X L H H
| | '
X @ X L ] L L X X H All other combinations L
X X X 1 L 'l L i L H H
All other cembinations L
FOR Cn+y OUTPUT Cn+x=G0+P0Cn
Cn+y=G1+P1G0+P1P0Cn
INPUTS ll OUTPUT Cn+z=G2+P2G1+P2P1G0+P2P1POCn
Gl | Go: PI{ PO | cCnl| cCo+y G=G3+P3G2+P3P2G1+P3PZPIGO
Ll x x x| x " P=P3P2P1P0
X L i L X X H or
| ! , —
X x| Lt H H Cn+x=Y0(X0+Cn)
All othor comhinations L Cn+y=Y1[(X1+Y0(X0+Cn)]

Cn+2=Y2(X2+ Y 1[X1+Y0(X0+Cn}])
Y=Y3(X3+Y2)(X3I+X2+Y1)(X3+X2+X1+Y0)
X=X3+X2+X1+X0
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IEC LOGIC SYMBOL

Ci1 CO0——Cn+x

Go (3) cgo COl——Cn+y

co2

2 Pledepr cpPs

P co~—3C

Cn—“s)

po {4 o]
Goi}in-
P14l
§1_J;>
P2l
[JiR2P
P3 (6)

5

G3 —

21

G2/210
Z3

G4
Z5

G6
7

G8
29

CPG
2f 37 o2
1241
3412V | 00
54
1.2.4,61 »1
3,461
§5.61
7..
7
10,4,6,8>-(—)
4,681+ »1
35681 > Lo
7.8
9.

Cn+x

Cn+y

LOGIC DIAGRAM
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ol

Cn+z
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Cn+x
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ABSOLUTE MAXIMUM RATINGS

.' PARAMETER i SYMBOL VALUE UNIT
' gLJ,)}Jls V()ll tagre I{:mﬁ’:(‘ ! Vee ’ -0.5~7 A% «500mW in the range of Ta=
' ; ! _ N G -40°C~ 65°C. From Ta=065C
I V_IX : 0.5 ~Vec+0.5 v ——1  t085°C aderating lactor of
; o _’ . -0.5 ~\,@'( 05 Vo | -1omwse shall be appi.ed
l| ;\\1 L)]ode C‘unun DLk *20 mA until 300m W
Outpur Diode Current ! ™ 20 i mA
‘DC Onlpm Current Ior +25 mA
DC \(L ‘Ground (Jlf'rent Iee +50 mA
Power Dissipation P, 500(DIP)*/180¢S0OIC) mW
Storage Temperature . Tsg —65 ~150 C
Lead Temperature 10sec © T, | 300 °c
RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL VALUE UNIT
I'Supply \'oltagn Vee 2~6 \Y
In put A ol'a[re Vin 0~ Vg . \Y%
O\J_I_BU Vollage Vour 0~ Ve ' \Y
Operatiny I(mp*mtmr Topr —40 ~ 85 C
0 ~ 1000(Vc=2.0V) !
Input Rise and Fall Time 1 tp, tf ; 0~ 500(Vee=4.5V) ns
| 0~ 400(Vc=6.0V)
DC ELECTRICAL CHARACTERISTICS
N BTER  SYMEO! | ; r T Ta=25C Ta=-40 ~85%C |,
PARAMETER :§\ MBOL! TEST CONDITION Vec | MIN. | TYP. IMAX. | MIN. [MAX. UNIT
igh-Level v ig 111 ?5 _ _ é ?5 R
: "oltage A [ . . - - . -
E'I_nput Voltage | 6.0 40 - _ 4.2 -
i 2.0 - - 0.5 - 0.5
Low~ Level I . :
Vi 4.5 - - 1.35 - .35 | V
. 7 . iL . .
Input Voltage 6.0 _ _ L8 _ L8 .
2.0 1.9 2.0 - 1.9 -
High-Level , Vi = Iy ==20uA| 4.5 | 44 | 45 - 4.4 -
Output Voltage Vo ViorV 6.0 5.9 : 6.0 — 5.9 - v
! 14 IL 110” =-4 mA] 4.5 4,18 . 4.31 - 4,13 _
o ; Ho =—5.2mA| 6.0 5. 68 5.80 = 5. 63 -
| 2,0 - 0.0 0.1 - 0.1
| Low - Level - Vi = ToL =20 A 4.5 : 0.0 0.1 : 0.1 .
Output Voltage Ol | VyorV, 6.0 0.0 0.1 0.t | ¥
s PYREEEIL TN =4 mA | 4.5 - 0.17 | 0.26 - 0.3d
| ' Ig, =5.2mA [ 6.0 | - 0.18 ' 0.26 | - 0.33
lnm.t I ema e (‘nrrp'ﬁ— In Vi =Vee or GND 6.0 - - *0.1 - =1.0 A
Ldei oot Sl.,l)]» CuralTer v VN = Vee or GND 6.0 - - 4.0 - 100 1 *°
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AC ELECTRICAL CHARACTERISTICS(CL =16pF,Vcc=56V,Ta=26°C)

PARAMETER SYMBOL ; TEST CONDITION MIN. TYP. MAX. ‘UNIT
Output Transition Time tTL” l = 4 8
THL )
Propagation Delay Time ¢ i
(GO,GLGZ B Cn+x.Cn+y) (OH - 14 24
PO.PLPZ ~ Cn+z pHl.
Propagation Delay Time
( G0,1,G2.03_+ ) bpLH - 16 27 ns
ﬁ,ﬁ,ﬁ piiL
Propagation Delay Time | tyy _ 14 924
(P0,P1,P2,P3-F) tp |
Propagation Delay Time,K tpyy _ 1 24 ;
(Cn-Cn+x,Cn+y,Cn+z) tpHL | i
I
AC ELECTRICAL CHARACTERISTICS(C_ =50pF,Input t.=t;=6ns)
| Ta=25%C Ta=—40 ~85°C |\
PARAMETER SYMBOL: TEST CONDITION Ve [ MIN. T TYP. [MAX. | MIN. [MAX. UNIT
¢ 2.0 - 30 75 - 95
Output Transition Time tTL” 4,5 - 8 15 - 19
THL 6.0 | - 1 13 - 16
Propagation Delay Time ¢ 2.0 - 1 62 135 - 170
(g),g.gz_ Cn+x.Cn+y) Mok 4.5 - 17 27 - 34
PO,P1,P2 Cn+z pHL 6.0 | - 13 23 - 29
Propagation Delay Time ¢ 2.0 = 72 150 - 190
(@.Gl.GZ.G3 _ a) tpL” 4,5 - 19 30 - 38 ns
P1,P2,P3 PHL 6.0 - 14 26 - 33
Propagation Delay Time | t, 3 (5) " flig 12? - lgg
(PO,PLP2P3-P) | tan | 6.0 | - 13 23 | - 29
Propagation Delay Time | tyy ' 2.0 -, 62 135 B 170
At 4.5 - 17 27 - 34
(Cn-Cn+x,Cn+y,Cn+z) | tpn 6.0 - 13 93 - 99
Input Capacitance Cix - 5 10 - 10 F
Power Dissipation Capacitance | Cpp (1) | - | 6l - - - P

Note(l) Cprb is defined as the value of the internal equivalent

operating current consumption without load.
Average operating current can be obtained by the equation:
Iccao=C Pp* Ve fIN+T @@

capacitance which is calculated from the
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TYPICAL APPLICATION
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BA-BIT ALY, FULL-CARRY LOOK~ AREAD IN THREE LEVELS
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