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MC2902

HIGH-SPEED LOOK-AHEAD CARRY GENERATOR

The MC2902 is a high-speed, look-ahead carry generator which
accepts up to four pairs of carry propagate and carry generate signals
and a carry input and provides anticipated carries across four groups
of binary ALUs. The device also has carry propagate and carry
generate outputs which may be used for further leveis of look-
ahead.

The MC2902 is generally used with the bipolar microprocessor
unit to provide look-ahead over word lengths of more than four bits.
The look-ahead carry generator can be used with binary ALUs in an
active LOW or active HIGH input operand mode by reinterpreting
the carry functions. The connections to and from the ALU to the
look-ahead carry generator are identical in both cases.

The logic equations provided at the outputs are:

Cpax = Go + PoCh

an =Gy +PyGg+PyPoC,

Cniz = G + PoGy + PoP1Gg + PoPPoCpy
G =G3+P3Gy+P3PyGq + P3PoP Gy
P =PaPyPiPq

FEATURES

® Provides look-ahead carries across a group of four MC2901
microprocessor ALUs.

® Capability of multi-level look-ahead for high-speed arithmetic
operation over large word lengths.

® Typical carry propagation delay of 6.0 ns.
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ORDERING INFORMATION

Package Temperature Order
Type Range Number
Molded DIP 0°C to +70°C | MC2902PC
Hermetic DIP 0°c 10 +70°C | Mc2902LC

-55°C 10 +125°C | MC23021LM
-55°C to +125°C | MC2902FM

Hermetic DIP
Hermetic Flat Pack
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MC2902

MAXIMUM RATINGS (Above which the useful life may be impaired)

Storage Temperature

—65°C to +150°C

Temperature (Ambient) Under Bias

-55°C to +125°C

Supply Voltage to Ground Potential —0.5V 10 +7.0V
DC Voltage Applied to Qutputs for HIGH Output State —0.5V to +Vgg max.
DC Input Voltage —~0.5V to +6.5V
DC Output Current, into Outputs 30 mA

DC Input Current

—-30mA to +5.0 mA

ELECTRICAL CHARACTERISTICS OVER OPERATING TEMPERATURE RANGE (Uniess Otherwise Noted)

MC2902XC Ta =0°Cto+70°C
MC2902XM Ta = -55°Cto +125°C

Vee = 5.0V $5% (COM'L)
Vee = 5.0V £10% (MIL)

MIN. = 476V
MIN, = 450V

MAX, =525V
MAX, = 550V

Typ.
Paramaters Description Test Conditions (Note 1) Min. (Note 2] Max. Units
Vee = MIN, 1oy = —0.8mA
Vi Qutput HIGH Volt; 24 3.0 Volts
oH o VIN=VHOor Vi
Ve = MIN., lgg = 16mA
V Output LOW Voltape 0.2 0.4 Volts
oL VIN = ViHor VL
Guaranteed input logical HIGH
1 Vi Input HIGH Level voltage for all inputs 20 Volts
L Guaranteed input logical LOW
ViL input LOW Level Voltage for all inputs 0.8 Volts
vy Input Clamp Volitage Vee = MIN, |y = —12mA ! -15 Volts
Cn -32
2 —a8
. 2 [ -6
L Input LOW Current Vee = MAX,, Vi = 0.4V = mA
{Note 3) Po.F1,Ga -8.0
Go. G2 ~14.4
| [ -6 !
! Cn* 80
Py 120
™ i Py 160 |
= = = = A
Note 3) Input HIGH Current i Vee = MAX., VN = 2.4V "~ Fo.71.53 200 | u
— = —
[ Go. G2 360
‘ Gy { 400
i _
Iy ! Input HIGH Current L 1.0 mA
Output Short Circunt |
Isc (Note 4) —-40 ! -100 mA
B vee - MAX T oM 62 99 A
m.
All Outputs LOW } com'L 58 94
Icc Power Supply Current {
. Voo = MAX. [ mi 37 l o
| A1 Ouputs HIGH com'L B
Notes For conditions shown as MIN. or MAX  use the appropriate value specified under Electrical Characteristics for the applicabie device type.

1

2. Typical limits are at Ve = 5.0V, 25°C ambient and maximum Joading.

3. Actual input currents = Unit Losd Current X Input Load Factor {see Loading Rules)
4. Not more than ane outout should be shorted at s time

SWITCHING CHARACTERISTICS vcc = 5.0V, Ta = 25°C,

Cy = 15pF, Ry_ = 40092

Ouration of the short circuit test shoutd not #xcead one second

Parameter From (Input) To (Outpul) Test Figure Test Conditions Min Typ Max Units
tPLH ! j
PHL G i Cne 2 "o
- — -
tPLH s ' .
2 C, 3
L ; ‘; ey ns
PLH = T T
G, i Crey 3 ns
PHL |
tPLH 5 ; =5 ’ |
P | GorP 2 ns
PHL
[ - =
LM G, GorP 2 ns
tPHL i




MC2902

DEFINITION OF FUNCTIONAL TERMS TRUTH TABLE

Cp Carry-in. The carry-in input to the look-ahead gen-
erator. Also the carry-in input to the nth MC2901
microprocessor ALU input.
Cn+j Carry-out. {j = x, v, 2). The carry-out output to
he used at the carry-in inputs of the n+1, n+2, and n+3
microprocessor ALU slices. Toputs Outputs
G; Pj Generate and propagate inputs, respectively {i = 0, ¢, 8 P G P G PG P €,.e€tyCris@ P
1, 2, 3). The carry generate and carry propagate inputs ’L( : ;1 IL-
from the n, n+1, n+2 and n+3 microprocessor ALU X L X H
. H X L H
slices. — S
X X X H H L
G, P Generate and propagate outputs, respectively. Y : HI L
The carry generate and carry propagate outputs that can ; ’L( ;‘( Ii f :
be used with the next higher level of carry look-ahead H X L X L H
if used. X X X X X H H L
X X X H H H X t
. X HHHXHX L
LOADING RULES (In Unit Loads) L H X HXHX e
X X X X X L X H
X X X L X X L H
Fan-out X L X X L X L H
Input Output  Output H X L X L X L H
lnputiompu( Pin No. Unit Load HIGH Low % X X X X H H H
& 1 8.0 - - X X X H H H X H
— X H HH X H X H
) 2 4.0 - - H H X H X H X H
= , = X X X X X L X L
So 3 72 X X X L X X L L
o a 20 - - X L X X L X L L
— L X L X L X L L
G3 5 40 - - " T x XTTTTTT TN
P3 6 24 - - X H X X H
+ 7 z X X H X H
4 18 8 X X X H H
GND 8 - - - L L L L L
[ 9 - 16 8
G 10 - 16 8
Chey 11 - 16 8
Cnix 12 - 6 8 H = HIGH Voltage Level
— — L = LOW Voltage Level
C_" b 6 X = Don't Care
G, 1 7.2 - -
2 15 32 - -
vee 16 - - -
A Schottky TTL Unit Losd 1s defined ss S0uA messured at 2.7V
HIGH and —2.0mA measured st 0.5V LOW.
APPLICATIONS
Carry-in jc, MCc2901 C, MC2901 ¢, MC2901 C,MC2901C, .4 }— Carry-out
G ¢ G P G P
Gg Po  Cnax Gy Py Couy Gy Py Cnsg
Cn MC2902
16-BIT CARRY LOOK-AHEAD CONNECTION.
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MC2902

APPLICATIONS {Cont'd.)

Carry-out

— MC2901
Carry-in —1 C'l _ c _ I _ | Cn _ € _ Cn Cnea
P G ? ; °
[ ]S PoCax G1 Py Caey G2 P2 Crer G3 P3 Gg Pg Cnex Gy Py Crsy G2 P2 Caer G3 P3
Cn MC2902 : Cn MC2902
Gy Py Crex
Cn MC2902

32-BIT ALU, THREE LEVEL CARRY LOOK-AHEAD.

PACKAGE DIMENSIONS

1 LEADSWITHIN O 13 mm (0005} RADIUS 3 DIM ‘A AND "B" (620 06}
OF TRUE POSITION AT SEATING PLANE DO NOT INCLUDE GLASS
AT MAXIMUM MATERIAL CONDITION AUN OUT

2 PACKAGE INDEX NOTCH IN LEAD .

NOTCH IN CERAMIC OR INK DOT DM L7 TO INSIDE OF
LEADS {MEASURED B 51 mm

19.020) BELOW BOOY!

LUIMETERS | INCHES
DiM| MIN | MAX MIN | MAX
A ]19305 | ¥ 0750 I 785
510 0240 0285
- 200
038 oms_[ 021
140 | 178 1 00551 0070}
5485C | 0.1008SC
11 04!
03 017
50871 0125] 0.200
889 0295 0350
P TS0 G T
05 [ 1.07 (0020 0040 CASE 620

~L e .H.n séh";: b

T

o]

OPTIONAL LEAD
CONFIG. {1,8.9.& 16}

.
el

G
NE

NOTES

7. LEADS WITHIN 0 13 mm
{D.005) RADIUS OF TAUE
POSITION AT SEATING
PLANE AT MAXIMUM
MATEAIAL CONDITION

2 LM T0

DIMENSICN “B" DOES NOT
INCLUDE MOLD FLASH

4. “F DIMENSION IS FOR FULL
LEADS. "HALF" LEADS ARE
OPTIONAL AT LEAD POSITIONS

5. DIMENSION “R" TO BE
AT THE TOP OF THE

LEADS (NOT AT THE TIPS}

WILLIMETERS]  INCHES
DM [ RIN [ MAX | MIN_| MAX
610
~ CENTER OF LEADS
0.38 WHEN FORMED
- PARALLEL
54 BSC 3
0 241
028 | 038
Z - 1
§785C ]
N 0° |5
08T ] - 1,8,9.20d 16)
B Y]
CASE 648

‘ 4
1
~ 1
T A n
"
e T,
o A
NOTES

! LEADNO 1IDENTIFIED 8Y TAB
ON LEAD OR DOT ON COVER

2 LEADS WITHIN 0 13 mm (0.005)
TOTAL OF TRUE POSITION AT
MAXIMUM MATERIAL CONDITION

INCHES
MIN | MAX

MILLIMET

EAS]
Ax

7!5‘
- 0020
038 Toms

CASE 650
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