Signetics

FAST Products

FEATURES
+ Performs four BCD functions

» P and G outputs for high speed
expansion

+ Add/Subtract delay 28ns max
Look ahead delay 22.5ns max

« Supply current 85mA max

+ 24 pin 300 mil Slim Dip package

DESCRIPTION

The 74F582 Binary Coded Decimal
(BCD) Arithmetic Logic Unit (ALU)is a 24
pin expandable unit that performs addi-
tion, subtraction, comparison of two
numbers and binary to BCD conversion.

The 'F582 input and output logic includes
a Carry/Borrow which is generated inter-
nally in the look-ahead mode, allowing
BCD to computed directly. For more than
one BCD decade, the Carry/Borrow term
may ripple between 'F582s.

When A/S is Low, BCD addition is per-
formed (A+B+C/B=F). { an input is
greater than 9 binary to BCD conversion
results at the output.

When A/S is High, subtraction is per-
formed. If the C/B is Low, then the sub-
traction is accomplished by internally
computing the nine’s complement addi-
tion of the two BCD numbers(A-B-1=F).
When C/B is High, the difference of the
two numbers is figured as A-F=F. If Ais
greater than or equalto B, the BCD differ-
ence appears at the output F in its true
form. if Ais lessthan B and C/B is Law, the
9s complement of the true form appears
atthe output F. As long as A is less than
B, an active Low borrow is also gener-
ated. The 'F582 also performs binary to

FAST 74F582

4-Bit BCD Arithmetic Logic Unit

Product Specification

TYPE TYPICAL PROPAGATION TYPICAL SUPPLY CURRENT

. DELAY gortay

74F582 120 ns 55mA

ORDERING INFORMATION
COMMERCIAL RANGE
PACKAGES Vg = 5V£10%; T, =0°C 1o +70°C
" 24-Pin Plastic Slim DIP (300 mil) o 77 N7aFss2N ]
24-Pin Plastic SOL N74F582D

INPUT AND OUTPUT LOADING AND FAN-OUT TABLE

7aF(UL) | LOADVALUE
PINS DESCRIPTION HIGHLOW | HIGH/LOW
AgA;s | A operand inputs | 1oe0 20uA/1 2mA
B, B operand input 1.0/1.0 20uA/0.6mA
B1 B operand input 1.0/4.0 20pA/2.4mA
B2 B operand input 1.0/3.0 20puA/1.8mA
33 B operand input 1.0/2.0 20pA/13ran N
S Add/Subtract input 1,9/3.0 20pA/1.8mA
I c/B Carry/Borrow input 1.01.0 20pA/0.6mA
Clﬁnm Carry/Borrow output a 7 50/33 17.(;mA/20m-Aﬂ b
F Carry Propagate output 50/33 1.0mA/20mA
G Carry Generator output B '“50/33 1.0mA/20mA R
o A=B Comparator output T 60/33 o OC/20mA
FO'FS Outputs 50/33 1.0mA/20mA

NOTE: One (1.0) FAST Unit Load is defined as: 20pA in the High state and 0.6mA in the Low state.

OC=0pen Collector

BCD conversion. Forinputstrom 10to 15,
binary to BCD conversion occurs by
grounding one set of inputs, A_ or B, and

applying the binary number to the other
set of inputs. This will generate a carry
term to the next decade.

PIN CONFIGURATION LOGIC SYMBOL LOGIC SYMBOL(IEEE/IEC)
ALY
2 (8co) .
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LU o ph—t-
‘l 'I AI .! Al Bl lI .I ﬂ e .
i (] a:,: ::o ® Po 17
s —JcA e p—s pL Ld
P p—T 0
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o
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j BE—
e
TOP VIEW VCC = Pin 24
GND = Pin 12
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LOGIC DIAGRAM
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BCD Arithmetic Logic Unit FAST 74F582
FUNCTION TABLE
INPUTS OUTPUTS
OPERATING MODE |—— — 5
Ars A B, ] F cB ., A=B |
L |BCD Augend |BCD Addend | H=Carry IF C/B=H F<9 X
Add F=A+B+1 c/Bn =t
L=Nocary |IF ¢/B-L F>9
B F=A+B cB, M
H |BCD Minuend | BCD L=Borrow IF C/B=L A>B X
Subtrahend F=A-B-1 A CBIE a=H
Subtract <
CB =L
H=No Borrow | I[F C/B=H A<B
F=-AB C/B, =L
AzB_NM+4
) ) Bt -
H | BCD Word A |BCD Word B H A-B A<B§ IF A<B
Compare Ay Pnaa™t Sompare=H
B C/B,  =H Compare=L
= A<9 X
BinaytoBCD | L | OSAS'S iB-0 X BCD CB_ L
Conversion A>Q N+4
C/B,,=H
+4

= High voltage level
= Low voltage level
= Don'tcare

xrr I

ABSOLUTE MAXIMUM RATINGS (Operation beyond the limits set lorth in this table may impair the usetul lite of the device.
Unless otherwise noted these limits are over the operating free-air temperature range.)

SYMBOL PARAMETER RATING | UNIT
Ve | Sueplyvohage 0510470 v
Vin Input voltage - J’ ) 0510 +7.0 v
' Input current mA
h QOUT 1 m\-l'éltage applied to outpuitwi'r; ng!{ output sta v
| oy | Curmentapplied to outputin Low output state ]  mA
T, | Operating free-air temperature range o o 010 470 ¢ |
i MTST(; Storage temperature ST o T " 6514150 | ¢ |
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BCD Arithmetic Logic Unit FAST 74F582
RECOMMENDED OPERATING CONDITIONS
LIMITS
SYMBOL PARAMETER e - - UNIT
Min Nom Max
VCC 7 Supply voltage o 45 B ;5677 I 565 a \
Vi High-level input voltage 2.0 |
e ST . U R SR [ S N
Vi Low-lavel input voltage 0.8
ﬁl:i V jr;put clamp cﬁl;ren? o 7 i 7 7 B -18 ) mAﬁ
Vou High-level output voltage B i ,A=B only i o 4.5 7 i \Y
lon High-level output current | Except A=B i -1 mA
loL Low-level output current 20 mA
Tu | Operating free-air temperature range | o ] T T T e

DC ELECTRICAL CHARACTERISTICS  (Over recommended operating free-air temperature range unless otherwise noted.)

LiMITs
SYMBOL PARAMETER TEST CONDITIONS' T 2 UNIT
i Min | Typ® | Max
o _| Mshloveloutputeurtont | A-Bonly | Voo = MIN. Vy = MAX. Vy, - MIN, Vo, =MAX Rl Rl
Ve = MIN, { 0%V 25 v
VOH High-level output voltage Except A=B VIL = MAX, IOH=MAX o . uv B -
VIH - MIN +5% cc 2.7 34 \
Ve = MIN, 0%V 0.30 | 0.50 | mA
VoL Low-level output voltage vIL = MAX, lo =MAX |- L -
Vi, =MIN 5%V 030 | 0.50 | mA
Vi |luiclampvotage | Veo=MNi=le I I Bt I
h - Input current at maximuminput voltage Ve = MAX, V) =7.0V 100 | HA
7 I}H - High-l?v?lﬁinplit currenlm Vee = MA*, V= 24?V 7 , B 20 HA
B,.C/B 06 | maA
A, By 1.2 | mA
I Low-level input current P m o Ve = MAX, V, = 0.5V T e S
B, A'S -1.8 | mA
B, 24 | mA
log | Shortcircuit output current® Except A=B Voo = MAX -60 -150 | mA
. - - . T - [ N P
'CC | Supply current (total) VCC = MAX 55 85 mA
NOTES:

- For conditions shown as MIN or MAX, use the appropriate value specitied under recommended operating conditions for the applicable type

. Al typical values are at Vc =5V, T, =25°C.

. Not more than one output s%ould be shorted at a time. For testing IOS' the use of high-speed test apparatus and/or sample-and-hald techniques are prelerable in
order to minimize interna! heating and more accurately reflect operational values. Otherwise, proionged shorling of a High output may raise the chip temperature
well above normal and thereby cause invalid readings in other parameter tests. In any sequence of parameter tests, IOS tests should be performed last.

w N
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BCD Arithmetic Logic Unit FAST 74F582
AC ELECTRICAL CHARACTERISTICS
LIMITS
T, = +25°C | Ty=0Co+70°C
VC =5V VCC =5V +10%
SYMBOL PARAMETER TEST CONDITION C, = 50pF C, = S0pF UNIT
RL = 5000 RL =500Q
Min Typ Max Min Max
to, | Propagation delay e 175 | 230 | 50 | 250 |
vy A orB toF Waveform 1.2 40 14.0 190 | a0 200 ns
ke n R S b .
t Propagation delay 7.0 16.0 20.0 6.0 225
PLH = Wavetorm 1,2 ns
VW'PHL An or B" to C/Bmd B i 4.0 10.07 J 14.9 49'7 60 | o
t Propagation delay 35 55 8.0 3.0 8.5
i | C/B 10 Waveform 1,2 25 s0 | 70 | 25 75 ns
o PHL n n+4 o o L S R - i
t Propagation delay 8.0 18.0 240 8.0 270
H
o A orB 10 A-B Wavelorm 1,2 6.0 14.0 180 | 55 215 ns
B L R o Y A R B - I
t Propagation _dela 4.0 1.0 14.0 4.0 16.6
! T A orB toGor Waveform 1.2 4.0 1.0 140 | 40 165 ns
LA IR S E N P R R R A S
t Propagation delay 8.0 15.0 20.0 70 25.0
PLH - Waveform 1,2 | ns
e | ASWR, 80 | Mo w0 7o WS T
t Propagation delay 100 18.0 24.0 10.0 28.0
oo &S 1o A-B Wavelorm 1,2 40 6.0 9.0 35 100 ns
”7{ o] ﬁr;;aga;|;n§égy T N o 6.0 11‘6 145 6.07 16.0 B
tm RSt0GorP Waveform 1,2 6.0 1.0 145 | 60 16.0 ns
T Propagation delay 8.0 140 19.0 8.0 205
o &S0 C/B Waveform 1,2 7.0 12,0 150 | 70 165 ns
_PHC | DR S S . o
1 Propagation delay 40 13.0 17.5 40 18.5
o cB_1oF Waveform 1,2 3.0 9.0 130 | 30 14.0 ns
e o h N e I R SV S RV
t Prapagation delay }V 8.0 15.0 20.0 8.0 225
e C/B, to A-B Waveform 1.2 4.0 8.0 120 | 35 130 ns
AC WAVEFORMS

Waveform 1. Propagation Delay For
Non-Inverting Output

Waveform 2. Propagation Delay For
Inverting Output

NOTE: For all waveforms, V, = 1.5V
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BCD Arithmetic Logic Unit

FAST 74F582

TYPICAL PROPAGATION DELAYS VERSUS LOAD FOR OPEN COLLECTOR OUTPUTS
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Load resistor ()
NOTE:
When using open-collector parts, the value of the pull-up resistor greatly affects the value of the t
resistor value from 500 Q to 100 will improve the t,, ,, up to 50% with only slight increase in the t,,, . However, if the pull-up resistor is
changed, the user must make certain that the total |, current through the resistor and the total s of the receivers do not exceed the
|, maximum specification.

puw- For example, changing the puil-up

TEST CIRCUIT AND WAVEFORMS

Yee

PULSE
QENERATOR

Totem-Pole Oulputs
SWITCH POSITION

TEST | SWITCH

Open Collactor | closed
All other open

DEFINITIONS

n

pulse generators.

Test Circuit for Open Collector Output and

L= Load resistor; see AC CHARACTERISTICS for value.

C, = Load capacitance includes jig and probe capacitance;
see AC CHARACTERISTICS for value.
Ry = Termination resistance should be equal to Z, ;y of

Py prelll (L0
10% 10% ov
Ty 1) 4 L_'un &)
e -1 o ep
"% "% AMP (V)
POSITIVE
PULSE Vu Vu
10% 10%
L tw | ov
V=15V
input Puise Definition
INPUT PULSE REQUIREMENTS
FAMILY —

Ampliude | Rep.Rate 1 t

w | e |

74F

3.0v 1MHz

500ns | 2.5ns | 2.5ns
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