HD100181

4-bit Binary/BCD ALU

The HD100181 performs eight logic operations
and eight arithmetic operations on a pair of 4-bit
words. The operating mode is determined by
signals applied to the Select (Sn) inputs, as shown
in the Function Select table, In addition to
performing binary arithmetic, the circuit contains
the necessary correction Iogic' to perform BCD
addition and subtraction. Output latches are pro-
vided to reduce overall package count and increase
system operating speed. When the latches are not
required, leaving the Enable (€) input open makes
the latches transparent.
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The circuit uses internal lookahead carry to
minimize delay to the F outputs and to the ripple
Carry Output, Cn+a. Group carry lookahead Pro-
pagate (P} and Generate (G) outputs are also
provided, which are independent of the carry In
Co. The P output goes low when a plus operation
produces fifteen (nine for BCD) or when a minus
operation produces zero. Similarly, G goes low
when the sum of A and B is greater than fifteen
{(nine for BCD) in plus mode, or when their
difference is greater than zero in a minus mode.

MFUNCTION SELECT TABLE

S S: ) Se Function

I. L L L A plus B BCD

L L L H A minus B BCD
L L H L B minus A BCD
L L H H 0 minus B BCD
L H L L A plus B Binary
I H L H A minus B Binary
L H H L B minus A Binary
I. H H H 0 minus B Binary
H L L L Fn=AnBn+ AnBn
H L L H Fn—AnBn-+ AnBn
H L. L Fn=An+Bn

H L H H Fn=An

H H L Fn=Bn

H H L H Fn=Bn

H H H L Fn=AnBn

H H H H Fn=Low

@ HITACHI 187



HD100181, HD100181F —

MLOGIC DIAGRAM

S

-

b
11

N

Pl

b2

V)i
Y

WIDC CHARACTERISTICS (Vir=—4.2to —4.8V, Vec= Veca=GND, Taz=0to +85C)

Item

Symbol Test Condition min typ max Unit
Supply Current Iee All input open 135 195 270 mA
S., E input — — 350 uA

Input Current lin Viv=Vi# mas -
Other inputs — 250 uA

Note!  As for other items, refer to the "Common DC Characteristics™
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HD100181, HD100181F

BAC CHARACTERISTICS (Vir=—2.2to —2.8V, Vec= Veca=2.0V)
® HD100181
Item Symbol Test Condition - o - B - Bse Unit
min max min typ max min max
S 7 T C-F 1.50 | 5.00 | 1.60 | 3.00 | 5.20 | 1.60 | 5.40
CoCont 1.10 | 2.80 | 1.30 | 1.80 | 3.00 | 1.30 | 3.00
| AWBP.C | 1.30 | 3.80 | 1.40 | 2.50 | 3.90 | 1.40 | 3.90
_ | sP.G | 1.80 | 4.90 | 2.00 | 3.50 | 5.10 | 2.00 | 5.40
gg;’fg;:;’: teintenn | See test circuit A, Bacv_w, 2.00 | 5.00 | 2.00 | 3.50 | 5.10 | 2.10 | 5.30 | ns
and waveform SrevCa s 2.70 | 6.50 | 2.80 | 4.00 | 6.75 | 2.80 | 6.90
A Bi—F. 2.10 | 6.20 | 2.10 | 4.00 | 6.20 | 2.20 | 6.40
: Sa—F, 1.30 | 6.20 ; 1.50 | 4.00 | 6.50 | 1.50 | 6.90
T E=F 0.90 { 2.50 | 1.00 | 1.50 | 2.50 | 1.00 | 2.50
Transition Time | frue. frin 0.45 | 3.60 | 0.45 | 1.00 | 3.50 | 0.45 | 3.60 | ns
An. B.—E 5.20 5.50 - 1 6.00| —
Setup Time tse S.—E 6.00 6.00 | -- 6.50 ns
C.—E 4.30 4.50 4.80 | —
A, B.—E 0.10 | — |0.10| — — ] o0.10
Hold Time th $.—E 0.60 0.60 0.60 | - ns
C.—E 0.60 0.60 | — 0.60 | —
Pulse Width fweLn E 2.00 2.00 2.00 | — ns
@ HD100181F
Item Symbol Test Condition - oc - 2L - $5c Unit
min | max min typ max min | max
C.—F, 1.50 | 4.80 | 1.60 | 3.00 | 5.00 | 1.80 | 5.50
Co—Cars 1.25 | 2.50 | 1.35 | 1.80 | 2.80 | 1.35 | 2.90
As, Bi—P, G 1.30 | 3.40 | 1.40 | 2.20 | 3.70 | 1.60 | 3.90
_ ) o $:—P, G 1.90 | 4.80 | 2.00 | 2.80 | 5.00 | 2.20 | 5.80
El‘ffjg%‘,',?: toin. toni ::Z fztv;‘;i“m" An BTors 2.00 | 5.20 | 2.00 | 3.60 | 5.70 | 2.40 | 6.00 | ns
Su—Ca-s 2.70 | 6.40 | 2.80 | 4.50 | 6.75 | 3.00 | 7.40
As. B.—Fa 2.00 | 6.00 | 2.10 | 4.50 | 6.30 | 2.30 | 6.80
So—Fa 1.30 | 7.00 | 1.50 | 5.00 | 7.20 | 1.70 | 7.80
E-F, 0.85 | 2.50 | 0.90 | 1.50 | 2.80 | 0.90 | 2.80
Transition Time true, trin 0.45 | 3.50 | 0.45 | 1.50 | 3.50 | 0.45 | 3.50 ns
A, B.—E 7.00 7.40 | - - 8.20 | --
Setup Time tst S.—E 8.00 8.00 — - 8.30 ns
C.—E 500 | — |52 | — — | 6.20
An, BooE 0.00 0.00 | — — | 6.00 -
Hold Time t S.—E 0.50 0.50 0.30 | — ns
C.—E 0.50 0.50 0.20 | —
Pulse Width s E 2.00 2.00 — l20 | — ns
Note) The circuit in a test socket or mounted on a printed circuit board and transverse air flow greater than 2.5m s (500 linear fpm} is maintained.
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