DESCRIPTION

The 82582 binary coded (BCD) arithmetic
unit is a high speed Schottky MSI circuit with
lookahead carry/borrow that has been de-
signed for easy systems usage. Depending
on the state of the add/ subtract control line,
the unit produces the BCD sum or difference
of two decimal numbers presented to the
BCD inputs in the 8-4-2-1 weighted BCD for-
mat. A comparison output (A=B) is provided
as well. When in the subtract mode, this out-
put indicates if two BCD numbers are equal
and its open collector feature allows easy
comparison of several decades.

The 82582 BCD arithmetic unit has been
designed such that input and output logic
levels including the carry/borrow are in their
true logic form. Compared to multichip hard-
ware solutions previously at the designer’s
disposal, the 82582 arithmetic unit gener-
ates the BCD carry/borrow terms internally
in the look-ahead mode and does BCD
arithmetic directly. For more than one BCD
decade the carry/borrow term may ripple
between 82S82's. For ultra fast BCD
arithmetic operations the Signetics 74182
tast-carry extender may be used together
with the 82S82's. The 74182 suitably com-
bines the 82S82's active LOW carry gener-
ate (CgOUT) and carry propagate (CpOUT)
terms for complete look-ahead carry be-
tween decades.

When the ADD/SUBTRACT control input is
LOW, BCD addition is performed (A + B +

CIN = F). Input codes above 9 to either the
AN or By inputs are not defined to give valid
output sums except for the special case of
binary to BCD conversion. In the normal BCD
addition mode the F outputs show true BCD
results and an active HIGH carryout signal
results for sums greater than 9.

For subtraction the ADD/SUBTRACT con-
trol input be HIGH. Internally subtraction is
performed by 9's complement addition yield-
ing the difference (A — B — 1 = F) of two
BCD numbers when the CIN/BIN input is
LOW. If the CIN/BIN is HIGH during subtrac-
tion, the absence of a borrow in signal gives
A — F = F. For A=B the BCD difference is
available at the F outputs in its true form. If
A<B, the 10's complement of the correct
answer appears at the F outputs with
CIN/BIN HIGH or if CIN/BIN is LOW the 9's
complement results. As long as A<<B an ac-
tive LOW borrow is also generated.

The 82582 BCD arithmetric unit is also use-
ful for binary to BCD conversion. By summing
B = O with binary inputs 0=<A=< 15, where A
is the number being converted, a true BCD
output results. A carry is generated to the
next decade for A>9,

The function table for the 82882 summa-
rizes the device operation. In those applica-
tions where only BCD addition is required,
the Signetics 82582 BCD adder should be
considered.

ORDERING CODE (See Section 9 for further Package and Ordering Information)

COMMERCIAL RANGES

MILITARY RANGES

PACKAGES Vee=5V = 5%; TR=0°C to +75°C Voo=5Y £ 5%; Ta=~56°C to +125°C
Plastic DIP N82S82N
Ceramic DIP N82S82F
Flatpak
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PIN CONFIGURATION

8a [0
oD /5uB [2 |
Bs 3]

as [4]

CiIN/BIN E
cGourt [ |
cPout [7]
coyr/Bout 8}
ne [9]

comp. a=8 [10]
ne [0

GND |12

[24] vee
23] nc
22] B2
5 o
6]
[15] re
[14] Ne
73] Fa




FUNCTION TABLE

COMPARE
(A =B)

FUNCTION AsDutza/ A(Ag,Aq,A2,A1) |B(Bg,B4,B2,B1) Cin/Bin F(Fg,F4.F2,F1) Cout’/Bout
Add L BCD Augend BCD Addend H = Carry IF Cijn =H F=9
F=A+B+1 |Cour/Boutr =L X
L = No Carry IFCin =1L F>9

F=A+B Court/Bouyt =H

Subtract H BCD Minuend BCD Subtrahend L = Borrow IF Bjhb = L A>B X
F=A-B-1 |CouTt/BouT=H
A=B
Cout/Bout =1L

H = No Borrow IF Bin A<B
F=A-8B CouT/BouTr =1L
A=B
Cout/Boutr =H

[
T

If
Compare H BCD Word A BCD Word 8 H A—B A<B A=B
CouTt/Bout =L | Compare = H
I

A>B A+#B
CouTt/BouyT =H| Compare = L

Binary to L 0<A=<15 B=0 X BCD A=9 X

BCD Con- CouT =L
version A>9

Cout =H

LOGIC DIAGRAM

82882 BCD ARITHMETIC UNIT
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DC ELECTRICAL CHARACTERISTICS

82582
PARAMETER TEST CONDITIONS " UNIT
Min Max

VOH Qutput HIGH voltage Ve = 4.75V, loH = —1mA 2.6 v
VoL Output LOW voltage Vee = 4.75V, lgL = 16mA 0.5 v
loH Output HIGH current Voo = 4.75V, VouT = 5.5V 250 uA
IH input HIGH current Voo = 4.75V, VN = 4.75V

AN.B1,Ba.CiN/BIN 10 uA

B2,B4,Add/Sub 20 uA
iL Input LOW current Voo = 56.25V, Vi = 0.5V

AN.B1,Bg.CIN/BIN —400 uA

B2,B4.,Add/Sub —800 nA
\/os) Input clamp voltage Vge = 4.75V, |y = —18mA -1.2 v
los Output short circuit current Voo = 5.25V, VoyTt = OV =20 -100 mA
lcc Supply current Ve = 5.25V 122 mA

AC CHARACTERISTICS: Tp = 25°C (See Section 4 for Waveforms and Conditions)
82882
CL = 15pF
PARAMETER TEST CONDITIONS RL = 280Q UNIT
Min Max
tPLH Propagation delay . 35 ns
tPHL Any AN,BN,CIN/BIN to FN Figures 1 & 2 35 ns
tPLH Propagation delay . 40 ns
tPHL Any AN to CoyT/Bout Figures 1 & 2 35 ns
tPLH Propagation delay . 45 ns
tPHL Any BN to CouT/Bout Figures 1 & 2 35 ns
tPLH Propagation delay R 25 ns
tpHL  CIN/BIN te CouT/BouTt Figure 2 15 ns
tPLH Propagation delay . 35 ns
tPHL Add/Sub to Fy Figures 18 2 35 ns
tPLH Propagation delay ) 25 ns
1&2
tPHL AN.BN to CPoUT Figures 25 ns
tPLH Propagation delay R 25 ns
F
tPHL AN,BN to CGouT igures 18 2 32 ns
tPLH Propagation delay . 80 ns
F

tPHL AN.BN to (A=B)oyut igures 1 & 2 50 ns
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AC WAVEFORMS

WAVEFORM FOR INVERTING OUTPUTS WAVEFORM FOR NON-INVERTING OUTPUTS
L-!PHL—l <-!Pm—| L—'PHL‘I L!PLH—I
Vg = 1.5V. Vg = 1.5V.
Figure 1 Figure 2
SIGN AND MAGNITUDE GENERATION FOR (A—B)
2 DECADES 2 DECADES
8CD SUBTRAHEND BCD MINUEND
1 1
f l l I 1
Vee
ADD/suB |
Ay Ay Ay Ag By By B, Bg Ay Ay Ag Ag By By By Bg
8CD SUBTRACTER . Co'Bg - Co/Bg
Cin/Bin Clom— CinByn Colo—
82582 82582 A> B SIGN POSITIVE
ADD/SUB c ADD/SUS ¢ A< B SIGN NEGATIVE
p Jo— pjo—
comp Sy Sz Sp S, I—- comp Sy Sz Sq S,
Ay Az Ag Ag By By By By Ay Az Aq Ag By By By Bg
¢q Bp __I__ CoBo—
Cin/Bin 82582 C6 fo— Cin/Bin Clo—
ADD/SUB Cp jo— ADD/SUB Cp o
comp 51 52 Sa Sg comp $1_S2 54 Sg = NEGATIVE
CONDITIONAL l I = POSITIVE
10's COMPLEMENT
L J
T
2 DECADES BCD DIFFERENCE

TRUTH TABLE FOR BINARY TO BCD CONVERSION

(10 < AN < 15,BN = 0) BINARY TO BCD CONVERSION
Add/Sub | CIN/BiN | As A4 A2 A4 | Sg Sa S2  $1 |Cour/Bout

L L H L H L |H L L L H o<y <8

L L H L H H|H L L H H I—W_T—l

L L H H L L |H L H L H I | | | =

L L H H L H|H L H H H A1 Ry Pa By B1 By B4 B

L L H H H L {H H L L H B oo

L L H H H H|H H L H H NI o

L H H L H L{H L L H H [—cow S, Sp Sy S Pl

L H H L H H|H L H L H = | [T

L H H H L L H L H H H BCD OUTPUT BCD

L H H H L H H H L L H CARRYOUT

L H H H H L |H H L H H

L H H H H H{|H H H 1 H

Sifnetics 589




