HARRIS

SEMICONDUCTOR

CD40182BMS

December 1992 CMOS Look-Ahead Carry Generator

Features
* High Voitage Type (20V Rating)

* Generates High-Speed Carry Across Four Adders or
Adder Groups

* High-Speed Operation
= tPHL, tPLH =100 ns (typ) at VDD = 10V

* Cascadable for Fast Carries Over N Bits

* Designed for Use with CD40181BMS ALU

* 100% Tested for Quiescent Current at 20V

* 5V, 10V and 15V Parametric Ratings

« Standardized Symmetrical Output Characteristics

* Maximum Input Current of 1A at 18V Over Full Pack-
age Temperature Range; 100nA at 18V and +25°C

¢ Noise Margin (Over Full Package/Temperature Range)
- 1VatvDD =5V
- 2VatVvDD = 10V
- 2.5VatvDD = 15V

* Meets All Requirements of JEDEC Tentative Standard
No. 13B, “Standard Specifications for Description of
‘B’ Sarles CMOS Devices”

Applications

* High-Speed Parallel Arithmetric Units

* Multl-Lovel Look-Ahead Carry Generation for Long
Word Lengths

Description

The CD40182BMS is a high-speed look-ahead carry gener-
ator capable of anticipating a carry across four binary adders
or groups of adders. The CD40182BMS is cascadable to
perform full look-ahead across n-bit adders. Carry, propa-
gate-carry, and generate-carry functions are provided as
enumerated in the terminal designation below.

The CD40182BMS, when used in conjuction with the
CD40181BMS arithmetic logic unit (ALU), provides full high-
speed look-ahead carry capability for up to n-bit words. Each
CD40182BMS generates the look-ahead (anticipated carry)
across a group of four ALU's. In addition, other
CD40182BMS's may be employed to anticipate the carry
across sections of four look-ahead blocks up to n-bits. Carry
inputs and outputs of the CD40181BMS are active-high
logic, and carry-generate (G) and carry-propagate (P) out-
puts are active-low. Therefore the inputs and outputs of the
CD40182BMS are compatible.

The CD40182BMS is supplied in these 16-lead outline
packages:

Braze Seal DIP H4V
Frit Seal DIP H1E
Ceramic Flatpack  H6P

The CD40182BMS is similar to industry type MC14582.

Pinout
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Specifications CD40182BMS

Absolute Maximum Ratings

DC Supply Voitage Range, (VDD) ............... 0.5V to +20V
{Voitage Referenced to VSS Terminals)

Input Voltage Range, Allinputs ............. -0.5V to VDD +0.5V

OC Input Current, Any One Input. ... ........cvvvieinnenn, +10mA

Operating Temperature Range. ............... -55°C to +125°C
Package Types D, F, K, H

Storage Temperature Range (TSTG)........... -65°C to +150°C

Lead Temperature (During Soldering) ................. +265°C

At Distance 1/16 £ 1/32 Inch (1.59mm £ 0.79mm) from case for

Reliabllity Information
Thermal Reslstance g 6
Ceramic DIP and FRIT Package ..... 80°CW 20°C/W
Flatpack Package ................ 70°CW 20°CW
Maximum Package Power Dissipation (PD) at +125°C
For T, = -65°C to +100°C (Package Type D, R K)....... 500mW
For T, = +100°C to +125°C (Package Type D,F, K) ...... Derate
Linearity at 12mW/°C to 200mwW
Device Dissipation per Output Transistor ............... 100mwW

For T, = Full Package Temperature Range (All Package Types)

10s Maximum JUNCHON TOMPBIAILNe .. ... ..o vveniiiannnn s +175°C
TABLE 1. DC ELECTRICAL PERFORMANCE CHARACTERISTICS
GROUP A LIMITS
PARAMETER |SYMBOL|  CONDITIONS (NOTE1)  |SUBGROUPS| TEMPERATURE | MIN | MAX |UNITS
Supply Current IDD | VDD = 20V, VIN = VDD or GND 1 125°C - | 10| uA
2 +125°C - 1000 pa
VDD = 18V, VIN = VDD or GND 3 55°C - 10 | pa
Input Leakage Current | IL_ |VIN=VDD or GND _|VDD = 20V 1 +25°C q0 | - | nA
2 +125°C q000] - | nA
VDD = 18V 3 55°C q00 | - | mA
Input Leakage Current | HH  |VIN<=VDD or GND _|VDD = 20V 1 126°C ~ | 100 | na
2 +125°C - | 1000 | na
VDD = 18V 3 56°C - | 100 | nA
Output Vottage VOL15 |VDD = 15V, No Load 1,23 |+25°C, +125°C, 56°C| - | 50 | mv
Output Vohage VOH15 |VDD = 15V, No Load (Note 3) 1,2,3  |+25°C, +125°C, -55°C| 1495 | - | V
Output Current (Sink) IOL5 VDD = 5V, VOUT = 0.4V 1 +25°C 0.53 - mA
Output Current (Sink) | 1OL10 |VDD = 10V, VOUT = 0.5V 1 +25°C 14 | - | mA
Output Current (Sink) | 1OL15 |VDD = 15V, VOUT = 1.6V 1 +25°C 35| - | ma
Output Current (Source)| IOHSA |VOD = 5v, VOUT = 4.6V 1 +25°C - o5 [ ma
Output Current (Source)] IOH5B |VDD = 5V, VOUT = 2.6V 1 +25°C - |18 | ma
Output Current (Source)| 1OH10 |VDD = 10V, VOUT = 9.6V 1 +25°C - |14 | mA
Output Current (Source)] IOH15 |VDD = 15V, VOUT = 13.5v 1 125°C . 35 | m
N Thieshold Voltage | VNTH |VDD = 10V, 1SS = -104A 1 +25°C 28 | 07 | v
P Thveshold Voltage | VPTH |VSS = OV, IDD = 104A 1 +25°C 07 | 28 | v
Functional F  |vDD=2.8V, VIN= VDD or GND 7 125°C VOH>|VvoL<| Vv
VDD = 20V, VIN = VDD or GND 7 125°C vboi2 | vDor2
VDD = 18V, VIN = VDD o GND 8A +125°C
VDD = 3V, VIN = VDD or GND 88 .55°C
Input Voltage Low ViL |VDD=5V,vOH>45v,voL<05V] 1,23 |+25°C, +125°C, 55°C| - | 15 | v
(Note 2)
Input Voltage High VIH |VDD=5V,VOH>45V,VOL<05V| 1,2,3 |+25°C, +125°C, 55°C| 35 | - | v
{Note 2)
Inpat Voltage Low VIL  |VDD = 15V, VOH > 13.5v, 1,2,3 |+25°C, +125°C, 55°%C] - | 4 | Vv
(Note 2) VOL < 1.5V
Input Voltage High VIH  |VOD = 15V, VOH > 135V, 1,23 |+25°C,+125°C, 56°%C] 11 | - | v
(Note 2) VOL < 1.5V

NOTES: 1. All voltages referenced to device GND, 100% testing being 3.

implemented.
2. Go/No Go test with kmits applied to inputs.

For accuracy, voltage is measured differentially to VDD, Limit
is 0.050V max.
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Specifications CD40182BMS

TABLE 2. AC ELECTRICAL PERFORMANCE CHARACTERISTICS

GROUP A LIMITS
PARAMETER SYMBOL | CONDITIONS (NOTES 1,2) | SUBGROUPS | TEMPERATURE | MIN MAX | UNITS
Propagation Delay TPHL1 | VDD =5V, VIN = VDD or GND 9 +25°C - 400 ns
g;gy"ém" GOutand | TPLH1 10, 11 +125°C, -55°C | - 540 | ns
Propagation Delay TPHL2 | VDD =5V, VIN = VDD or GND 9 +25°C - 480 ns
Cn to Carry Outs TPLH2 10,11 | +125°%C, 65°C | - 648 | ns
Transition Time TTHL | VDD =5V, VIN = VDD or GND 9 +25°C - 200 ns
TTLH 10,11 | +125°%C, 55°C | - 270 | ns
NOTES:
1. CL = 50pF, RL = 200K, Input TR, TF < 20ns.
2. -55°C and +125°C limits guarantead, 100% testing being implemented.
TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS
LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| WMIN MAX UNITS
Supply Current DD VDD = 5V, VIN = VDD or GND 1,2 -55°C, +25°C - 5 WA
+125°C - 150 pA
VDD = 10V, VIN = VDD or GND 1,2 -55°C, +25°C - 10 HA
+125°C - 300 UA
VDD = 15V, VIN = VDD or GND 1,2 -65°C, +25°C - 10 HA
+125°C . 600 HA
Output Voitage vOL VDD = 5V, No Load 1,2 +25°C, +125°C, - 50 mv
-55°C
Output Voltage vOL VDD = 10V, No Load 1,2 +25°C, +125°C, - 50 mv
-55°C
Output Voitage VOH VDD = 5V, No Load 1,2 +25°C, +125°C, | 4.95 - v
-55°C
Output Voitage VOH VDD = 10V, No Load 1,2 +25°C, +125°C, 9.95 - v
-55°C
Output Current (Sink) 10LS VDD = 5V, VOUT = 0.4V 1,2 +125°C 0.36 - mA
-55°C 0.64 - mA
Output Current (Sink) 10L10 | VDD = 10V, VOUT = 0.5V 1,2 +125°C 0.9 - mA
-55°C 1.6 . mA
Output Current (Sink) IOL15 | VDD = 15V, VOUT = 1.5V 1,2 +125°C 24 - mA
-55°C 4.2 - mA
Qutput Current (Source) IOH5A | VDD =5V, VOUT = 4.6V 1,2 +125°C - -0.36 mA
-55°C - -0.64 mA
Output Current (Source) IOH58 | VDD = 5V, VOUT = 2.5V 1,2 +125°C - -1.15 mA
-55°C . 2.0 mA
Qutput Current (Source) IOH10 | VDD = 10V, VOUT = 9.5V 1,2 +125°C - -0.9 mA
-55°C - -1.6 mA
Output Current (Source) IOH15 | VDD =15V, VOUT = 13.5V 1,2 +125°C - 2.4 mA
-55°C - 4.2 mA
Input Voltage Low ViL VDD = 10V, VOH > 8V, VOL < 1V 1,2 +25°C, +125°C, - 3 "
-55°C
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Specifications CD40182BMS

TABLE 3. ELECTRICAL PERFORMANCE CHARACTERISTICS (Continued)

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES |TEMPERATURE| MIN | MAX | UNITS
Input Voltage High VIH | VDD =10V, VOH > 8V, VOL < 1V 1,2 +25°C, +125°C, | 7 - v
-65°C

Propagation Delay TPHL1 |VDD = 10V 1,2,3 +25°C N 200 | ns
gfw"’o‘::' GOutand | TPLHY [ynp ey 1,2,3 +25°C - 150 | ns
Propagation Delay TPHLZ | VDD = 10V 1,2,3 +25°C - 240 | ns
Cn to Carry Outs TPLH2 Tynp - 15v 1,2,3 125°C - 180 | ns
Transition Time TTHL | VDD = 10V 1,2,3 +25°C . 100 | ns

TTH VoD = 15v 1,2,3 425°C - 80 ns
Input Capacitance CIN Any Input 1,2 +25°C - 7.5 pF

NOTES:

1. Al voltages referenced to device GND.

2. The parameters listed on Table 3 are controlied via design or process and are not directly tested. These parameters are characterized on
initial design release and upon design changes which would affect these characteristics.

3. CL = 50pF, RL = 200K, Input TR, TF < 20ns.

TABLE 4. POST IRRADIATION ELECTRICAL PERFORMANCE CHARACTERISTKCS

LIMITS
PARAMETER SYMBOL CONDITIONS NOTES TEMPERATURE| MIN MAX | UNITS
Supply Current DD VDD = 20V, VIN = VOD or GND 1,4 +25°C - 25 HA
N Threshold Voltage VNTH | VDD =10V, ISS = -10pA 1,4 +25°C -2.8 0.2 v
N Threshold Voltage AVIN | VDD = 10V, ISS = -10pA 1,4 +25°C - +1 v
Delta
P Threshold Voitage VTP | VSS=0V,IDD = 10pA 1,4 +25°C 0.2 28 v
P Threshold Voitage AVTP | VSS=0V,IDD = 10pA 1,4 +25°C - 11 v O
Delta G
Functional F VDD = 18V, VIN = VDD or GND 1 +25°C VOH> | VOL< v 9
VDD =3V, VIN = VDD or GND VDo | VDo
Propagation Delay Time TPHL |VDD =5V 1,2,3,4 +25°C - 1.35x ns
TPLH +25°C E—
Limnit
NOTES: 1. Ali voltages referenced to device GND. 3. See Table 2 for +25°C limit.
2. CL = 50pF, RL = 200K, Input TR, TF < 20ns. 4. Read and Record

TABLE 5. BURN-IN AND LIFE TEST DELTA PARAMETERS +25°C

PARAMETER SYMBOL DELTA LIMIT
Supply Current - MSI-2 DD t 1.0pA
Output Current (Sink) IOL5 1 20% x Pre-Test Reading
Output Current (Source) IOH5A + 20% x Pre-Test Reading
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Specifications CD40182BMS

TABLE 6. APPLICABLE SUBGROUPS

MIL-STD-883
CONFORMANCE GROUP METHOD GROUP A SUBGROUPS READ AND RECORD
Initial Test (Pre Bum-in) 100% 5004 1,7,9 IDD, 10L5, IOH5A
interim Test 1 (Post Burn-In) 100% 5004 1,7.9 IDD, IOL5, IOH5A
Interim Test 2 (Post Burn-in) 100% 5004 1,7,.9 DD, IOL5, IOHS5A
PDA (Note 1) 100% 5004 1,7, 9, Deltas
Interim Test 3 (Post Burn-In) 100% 5004 1,79 DD, IOL5, IOH5A
PDA (Note 1) 100% 5004 1,7, 9, Deitas
Final Test 100% 5004 2,3,84,88, 10, 11
Group A Sample 5005 1,2,3,7,8A,88,9, 10, 11
Group B Subgroup B-5 Sample 5005 1,2,3,7,8A, 88, 9, 10, 11, Deltas Subgroups 1, 2,3, 9, 10, 11
Subgroup B-6 Sample 5005 1,7,8
Group D Sample 5005 1,2,3,8A,88,9 Subgroups 1,23
NOTE: 1. 5% Parameteric, 3% Functional; Cumulative for Static 1 and 2.
TABLE 7. TOTAL DOSE IRRADIATION
MIL-STD-883 TEST READ AND RECORD
CONFORMANCE GROUPS METHOD PRE-RRAD POST-IRRAD PRE-IRRAD POST-IRRAD
Group E Subgroup 2 5005 1,79 Table 4 1,9 Table 4
TABLE 8. BURN-IN AND IRRADIATION TEST CONNECTIONS
OSCILLATOR
FUNCTION OPEN GROUND VDD 9V £-0.5V 50kHz 25kHz
Static Burn-in 1 7,9-12 1-6,8,13-15 16
(Note 1)
Static Burn-In 2 7,9-12 8 1-6,13-16
(Note 1)
Dynamic Bum- - 8 16 7.9-12 1-6, 14,15 13
In (Note 1)
Irradiation 7,9-12 8 1-6,13-16
(Note 2)
NOTES:

1. Each pin except VDD and GND will have a series resistor of 10K 5%, VDD = 18V 1 0.5V

2. Each pin except VDD and GND will have a series resistor of 47K 1 5%; Group E, Subgroup 2, sample size is 4 dice/wafer, 0 failures,
VDD = 10V + 0.5V

TABLE 9. TERMINAL DESIGNATIONS

DESIGNATION TERM. FUNCTION
G0,GT,G2,63 3,1,14,5 |Active-Low
Carry-Generate
Inputs
PO, P1,P2,P3 4,2,15,6 | Active-Low
Carry-Propagate
Inputs
Cn 13 Active-High
Carry Input
Cn+x,Cn+y,Cn+z 12, 11,9 Active-High
Carry Outputs
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Specifications CD40182BMS

TABLE 9. TERMINAL DESIGNATIONS (Continued)
DESIGNATION TERM. FUNCTION

G 10 Active-Low
Group
Carry-Generate
Output

Active-Low
Group
Carry-Propagate
Output

ol
~

Logic Diagram

Cne+y

P
* @_‘D 1 o vDD
G [
’ “
Po
L]
Eo' Cn+x vsS
* *ALL INPUTS ARE
PROTECTED BY COS/MOS
PROTECTION NETWORK

FIGURE 1. CD40182BMS LOGIC DIAGRAM

CD40182BMS LOGIC EQUATIONS
Cn+x = GO+P0sCn

Cn+y = G1+P1¢G0+P1eP0sCn

Cn+z = G24+P2eG1+P2eP1eG0O+P2ePieP0eCn
G = G3+P3+G2+P3+P2eG1+P3eP2eP1eG0
P = P3eP2eP1eP0
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CD40182BMS

Typical Performance Characteristics
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CD40182BMS

Typical Performance Characteristics (Continued)
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(16) CD40131BMS
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FIGURE 10. 64-BIT FULL CARRY LOOK-AHEAD ALU IN 3 LEVELS
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FIGURE 11. COMBINED TWO-LEVEL LOOK-AHEAD AND RIPPLE-CARRY ALV

Chip Dimensions and Pad Layout

0 7 s %y
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The ph
itis part of the water. When the wafer is seperated into individual chips, the an-
gle of cleavage may vary with respact o the chip face for different chips. The

graphs and d of sach CMOS chip represent a chip when

actual dim of the isolated chip, th , may differ sightly from the
nominal dimensions shown. The user should consider a tolerance of -3 mils to
+16 miis applicable to the nominal dimensions shown.

Dimension in parenthesis are in milimeters and are derived from the basic inch
dimensions as indicated. Grid gradi are in mils (10 inch).

METALLIZATION: Thickness: 11kA - 14kA, AL.
PASSIVATION: 10.4kA - 15.6kA, Silane

BOND PADS: 0.004 inches X 0.004 inches MIN
DIE THICKNESS: 0.0198 inches - 0.0218 inches
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