L4C383

JEVICE S MU RLIES T

L4C232
16-bit Cascadable ALU (Extended Set)

Q High-Speed (15ns), Low Power
16-hit Cascadable ALU

O Extended Function Set
(32 Advanced ALU Functions)

0 AllRegisters Have a Bypass Fath
for Complete Flexibility

QO Replaces TDT7383

O Available 100% Screened to
MIL-STD-883, Class B

0 Package Styles Available:
* 68-pin Plastic LCC, ]-Lead
* 68-pin Ceramic LCC
* 68-pin Ceramic FGA

The L4C383 is a flexible, high speed,
cascadable 16-bit Arithmetic and Logic
Unit. The L4C383 is capable of
performing up to 32 different
arithmetic or logic funciions.

The L4C383 can be cascaded to perform
32-bitor greater operations. See
“Cascading the L4C383" on the next

page.
ARCHITECTURE

The L4C383 operates on two 16-hit
operands (A and B) and producesa 16-
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bit result (F). Five select lines control
the ALU and provide 19 arithmetic and
13 Ingical functions. Registersare
provided on both the ALU inputs and
the output, but these may be bypassed
under user control. An internal feed-
back path allows the registered ALU
output to be routed to one or both of
the ALU inputs, accommodating chain
operations and accumulation.

ALUOPERATIONS

The 54-50 lines specify the operation to
be performed. The ALU functions and
their select codes are shown in Table 1.

ALUSTATUS

The ALU provides Overflow and Zem
status bits. A Carry output isalso
provided for cascading multiple
devices, however it is only defined for
the 19 arithmetic functions. The ALTJ
sets the Zero output when all 16 output
bits are zero. The N, C16 and OVF flags
for the arithmetic operations are
defined in Table 2.

OPERAND REGISTERS

The 1.4C383 has two 16-bit wide input
registers for operands A and B. These
registers are rising edge triggered by a
common clock. The A register is
enabled forinput by setting the ENA
control LOW, and the B registeris
enabled for input by setting the ENB
control LOW. When either the ENA
control or ENB control is HIGH, the
data in the corresponding input register
will not change.

This architecture allows the L4C383 to
accept arguments froma single 16-bit
data bus. For those applications thatdo
not require registered inputs, both the
Aand Boperand registers can be
bypassed with the FTAB contro] line.
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L4C383

DEVICES INCORPORATED

S4-S0 FUNCTION
00000 A+B+Co
00001 | AORB
00010 | A+B+Co
00011 | A+B+Co
00100 | A+Co
00101 | AORF
00110 A-1+Co
00111 | A+Co
01000 | A+F+Co
01001 | AORF
01010 | A+F+Cao
01011 A+F+Ca
01100 F+B+Co
01101 | AORB
01110 F+B+Ca
01111 | F+B+Co
10000 | AXORB
10001 | AANDB
10010 | AANDB
10011 | AXNCRB
10100 | AXORF
10101 | AANDF
10110 | AANDF
10111 ALL1's+Co
11000 | B+Co
11001 AANDB
11010 | B+Co
11011 | B-1+Co
11100 | F+Co
11101 | AQRB
11110 | F-1+Co
11111 F+Co

When the FTAB control is asserted
(FTAB = HIGH), data is routed
around the A and B input registers;
however, they continue to function
normally via the ENA and ENB
controls. The contents of the input
registers will again be available to the
ALL if the FTAB control is released.

16-bhit Casca

Bit Carry Generate = gi = ABi
Bit Carry Propagate = pi = Al +

Po
Pi

= p()
pi (Pi-1)

and

Go =
Gi =

go
gi + pi {Gi-1)
Gi-1 + Pi-1 (Co)

O
I

Q
[+)]
L}

G15 + P1sCo
C15 XORC1s

o
&2
o T
o

Sign Bit of ALU Operation

All Qutput Bits Equal Zero

dable ALU (Extended Set)
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OUTPUT REGISTER

The output of the ALU drives the input of
a 16-bit register. This risingedge-
triggered registeris clocked by the same
clock as the input registers. When the
ENF control is LOW, data from the ALU
will be clocked into the putput register.
By disabling the output register, interrne-
diate results can be held while loading
new inputoperands. Three-state drivers
controlled by the OE inputallow the
L.4C383 to be configured ina single
bidirectional bus systern.

The output register can be bypassed by
asserting the FTF control signal (FTF =
HIGH). When the FTF control is asserted,
output data is routed around the output
register, however, it contimues to function
rormally via the ENF control. The
contenis of the output register willagain
be available on the output pins if FTF is
released.

CASCADING THE L4C383

Cascading the [4C383 to 32 bits is
accomplished simply by connecting the
C1s output of the least significant slice to
the Coinput of the most sig-nificant slice.
The S4-So, ENA, ENB, and ENF lines are

common to both devices. The Zem output
flags should be Iogically ANDed to
produce the Zero flag for the 32-bit result.
The OVF and C16 outputs of the most
significant slice are valid for the 32-bit
result

Propagation delay calculations for this
configuration require two steps: First
determine the propagationdelay from the
input of inferest to the C16 output of the
lowerslice. Add thisnumber to the delay
from the Co input of the upperslice to the
output of interest (of the Co setup tire, if
the F register is used). The sum gives the
overall input-to-output delay (or setup
time) for the 32-bit confipuration. This
method gives a conservative result, since
the C16 outputisvery lightly loaded.
Forrmulas for caleulation of all critical
delays for a 32-bit system are shownin
Figures 4A through4D.

Cascading to greater than 32 bits can be
accomplished by simply connecting the
Ci16 output of each slice to the Co input of
the next more significant slice.
Propagation delays are calculated as
for the 32-bit case, except that the Co
to C16 delays for all intermediate slices
must be added to the overall delay for
each path.
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L4C383

DEVICES INCORPORATED

16-hit Cascadable ALU (Extended Set)

From To Calculated Specification Limit
Clock -+ F = Same as 16-bit case
Clock — Other = (Clock = C16) + (Co— Qut)
Co — Other = (Co—Cie) + (Co— Qut)
5480 — Other = (S54-50— C16) + (Co— Qut)
A B Setup time = Same as 16-bit case
Co Setup time = (Co—Cig)+ (CoSetup time)
8450 Setup time = {54-80— C18) + (Co Setup time)
ENA, ENB, ENF Setup ime = Same as 16-bit case
Minimum cycle ime = (Clock = C16) + (Co Setup time)
——————————————————————— 1 e |
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From To Calculated Specification Limit
Clock -+ F = (Clock = Ci6) + (Co— F)
Clock — Qther = (Clock — C16) + (Co— Qut)
Co - F = (Co—Cig+(Co—F)
Co —  (Other = (Co—Cie) +{Co— Qut)
S4-So - F = (S5450—-Cie)+({Co—F)
S54-So —  (Other = (5480— Cie) + (Co— Qut)
AB Setup time = Same as 16-bit case
Co Setup time = (Co—Cie) + (CoSetup ime})
S480__ Setup time = (S450— Ci6) + (Co Setup ime}
ENA, ENB, ENF Setup ime = Same as 16-bit case
Minimum cycle ime = (Clock =+ C16) + (Co Setup time)

o

Az1-Ale Ba1-B1e A1s-Aa B15-Ba
D D D D
a7 a9 a1 “q g crock
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L4C383

DEVICES INCORPORATED

16-bit Cascadable ALU (Extended Set)

From To

Clock - F

A B =  (ther
Co = (ther
Sa-S0 —  Other
A B Setup time
Co Setup time
S48 Setup time
ENA, ENB, ENF Setup time

Minimum cycle time
(F register accumulate loop)

Calculated Specification Limit
Same as 16-bit case

(A, B— C1g) + {(Co— Qut)
(Co— C1e) + (Co— Qut)

(S4-50 = C18) + (Co — Cut)

(A, B = C1e} + (Co Setup timea)
(Co—C1e) + (Co Setup ime)
(S4-S0 —+C16) + (Co Setup ime)
Same as 16-bit case

(Clock — C16) + (Co Setup ime)

D
Q <— CLOCK
MOST 16
SIGNIFICANT i
SLICE Fa1-F1s

D 4 cLock

Q
16 LEAST

i SIGNIFICANT
F1s-Fo SLICE

B

MOST
SIGNIFICANT
SLICE

From To Calculated Specification Limit
A B -+ F = (A/B—Cig)+(Co—F)
AB —  Other = (A, B—C1e)+ (Co— Qui)
Co - F = (Co—Cig+{Co—F)
Co —  Other = (Co—Cig) +(Co— Qut)
S54-S0 - F = (54850 Cie)+({Co—F)
S4-S0 —  Other = (8480— Cie) + (Co— Qut)
A B Setup time = (A, B—Cis)+ (CoSetup ime)
Co Setup time = (Co—C18) + (CoSetup time})
8480 Setup time = (8480—C16)+ (CoSetup time)
ENA, ENB, ENF Setup time = Same as 16-hit case
Minimum cydle time = (Clock — C18) + (Co Setup time)
{F register accumulate loop)
A31-A1e Ba1-B1e A1s-Ao B1s-Bo
¢ ¢ i l -—— CO,S4—SD
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L4C3

83

DEVICES INCORPORATED

16-hit Cascadable ALU (Extended Set)

Storage temperature
Operating ambient temperature
VGG supply voltage with respect to ground
Input signal with respect to ground

—65°C to +180°C
-55°C to +125°C

......... -05Vto+7.0V

-3.0Vto+70V

Active Operation, Military

Signal applied to high impedance oUIPUL ... e -30Vio+7.0V
Qutput current INTO TOW QUIDULS ...ttt et e e 25 mA
= o1 1 o3 ot ] =T 4 | O > 400 mA
Mode Temperature Range (Ambient) Supply Voltage
Active Operation, Commercial 0°C to +70°C 475V <Voc <525V
-55°C to +125°C 450V <Voo <550V

Symbol Parameter Test Condition Min | Typ | Max | Unit
VOH Qutput High Voltage VGe = Min., IoH = -2.0 mA 24 Vv
VoL Output Low Veltage VGG = Min., loL = 8.0 mA 05| V
ViH Input High Voltage 2.0 Voo | V
ViL Input Low Voltage {Note 3) 0.0 08| Vv
lix Input Current Ground < VIN < VGG {Note 12) 20 | pA
loz Output Leakage Current | Ground < VouT < VGG (Note 12) +20 | pA
[ Ve Current, Dynamic {Notes 5, 6) 15 30 | mA
Iccz VGG Current, Quiescent (Note 7) 1.5 | mA
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L4C383

DEVICES INCORPORATED

16-bit Cascadable ALU (Extended Set)

To Output L4C383-55 L4C383-40 L4C383-26
From Input Fis-Fo N OVF,Z Cie(FisFo N OVF,Z Cie|FisFo N OVF,Z Ci1e
FTAB=0,FTF=0
Clock 32 38 53 36 26 30 44 32| 22 22 26 22
Co — — 34 22 — — 28 20| — — 18 18
S54-S0 — 42 42 42 — 32 34 35| — 22 22 22
FTAB=0,FTF =1
Clock 56 38 53 36 46 30 44 32| 28 22 26 22
Co 37 — 34 22| 30 — 28 20| 22 — 18 18
54-50 55 42 42 42 | 40 32 34 35| 26 22 22 22
FTAB=1,FTF=0
A1s-Ao, B15-Bo — 36 46 37 — 30 40 32| — 22 22 22
Clock 32 — — — 26 — — — | 22 — — —
Co — — 34 22 — — 28 20| — — 18 18
S4-80 — 42 42 42 — 32 34 35| — 22 22 22
FTAB=1,FTF =1
A15-Ag, B15-Bo 55 36 46 37 | 40 30 40 32| 26 22 22 22
Clock 56 38 53 36 46 30 44 32| 28 22 26 22
Co 37 — 34 22| 30 — 28 20| 22 — 18 18
S54-S0 55 42 42 42 40 32 34 35| 26 22 22 22
L4AC383-55 L4C383-40 L4C383-26
FTAB=0 FTAB=1 FTAB=0 FTAB =1 FTAB=0 FTAB =1
Input Setup Hold | Setup Hold | Setup Hold | Setup Hold | Setup Hold | Setup Hold
A15-Ag, B15-Bo 8 2 35 2 8 2 28 2 8 2 16 2
Co 21 0 21 0 16 0 16 0 8 0 8 0
S4-So 44 0 44 0 32 0 32 0 18 0 18 0
ENA, ENB, ENF 10 2 10 2 10 2 10 2 8 2 8 2

L4C383-55 | L4C383-40 | LAC383-26 L4C383-55 | L4C383-40 | L4C383-26
tENA 20 18 16 Minimum Cycle Time 43 34 20
tois 20 18 16 Highgoing Pulse 15 10 10
Lowgaing Pulse 15 10 10
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L4C383
16-bit Cascadable ALU (Extended Set)

DEVICES INCORPORATED

To Quitput L4C383-20 L4C383-15
From Input FissFo N OVF,Z Ci6/Fis-Fo N OVF,Z Cis
FTAB=0,FTF =0
Clock 11 20 20 20 11 15 15 15
Co — — 14 14| — — 13 13
54-50 — 18 20 18| — 14 15 14
FTAB=0,FTF =1
Clock 20 20 20 20 15 15 15 15
Co 18 — 14 14 | 14 — 13 13
S54-So 20 18 20 18 15 14 15 14
FTAB=1,FTF =0
A15-Ao, B15-Bo — 16 20 17 — 14 15 14
Clock 11 — — — 11 — — —
Co — — 14 14| — — 13 13
S54-50 — 18 20 18| — 14 15 14
FTAB=1,FTF =1
A15-A0, B15-Bo 20 16 20 17 15 14 15 14
Clock 20 20 20 20 15 15 15 15
Co 18 — 14 14| 14 — 13 13
S4-So 20 18 20 18 15 14 15 14
L4C383-20 L4AC383-15
FTAB=0 FTAB =1 FTAB=0 FTAB =1
Input Setup Hold | Setup Hold | Setup Hold | Setup Hold
A15-Ag, B15-Bo 5 0 14 0 5 0 12 0
Co 12 12 10 0 10
S$4-So 15 0 15 0 12 0 12 0
ENA, ENB, ENF 5 0 5 0 5 0 5 0
L4C383-20 | LAC383-15 L4C383-20 | LAC383-15
tENA 8 B Minimum Cycle Time 18 14
tois 8 6 Highgoing Pulse 5 4
Lowgaing Pulse 5 4
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L4C383

DEVICES INCORPORATED

16-bit Cascadable ALU (Extended Set)

To Qutput L4C383-65 LAC383-45 L4C383-30
From Input FisFo N OVF,Z CieFis-Fo N OVF,Z Cig Fis5Fo N OVF,Z Cie
FTAB=0,FTF=0
Clock 37 44 63 45 | 28 34 50 34| 26 28 34 28
Co —_ —_ 42 25 — — 32 23 —_ — 22 22
S4-S0 — 48 48 48 | — 38 38 38| — 28 28 28
FTAB=0,FTF =1
Clock 68 44 63 45 | 56 34 50 4| 34 28 34 28
Co 42 —_ 42 25| 32 —_ 32 23 26 — 22 22
S4-80 66 48 48 48 | 46 38 38 3B | D 28 28 28
FTAB=1,FTF=0
A15-Ag, B15-Bo —_ 44 56 4 | — 32 46 36 — 28 28 28
Clock 37 — — — | 28 — — — | 28 — — —
Co — — 42 25 — — 32 23 — — 22 22
S4-80 — 48 48 448 | — 38 38 B| — 28 28 28
FTAB=1,FTF =1
A15-Ag, B15-Bo 65 44 56 44 | 45 32 45 36 30 28 28 28
Clock 68 44 63 45 | 56 34 50 34| 34 28 34 28
Co 42 — 42 25| 32 —_ 32 23 26 — 22 22
S4-S0 66 48 48 48 | 46 38 38 3B/ | 30 28 28 28
L4C383-65 L4C383-45 L4C383-30
FTAB=0 FTAB=1 FTAB=0 FTAB =1 FTAB=0 FTAB =1
Input Setup Hold | Setup Hold | Setup Hold | Setup Hold | Setup Hold | Setup Hold
A15-Ag, B15-Bo 10 3 43 3 8 3 33 3 8 3 20 3
Co 25 0 25 0 20 0 20 ] 12 ] 12 0
S4-So 50 0 50 ] 36 0 36 0 20 0 20 0
ENA, ENB, ENF 12 2 12 2 10 2 10 2 10 2 10 2
L4C383-65 | LAC383-45 | L4AC383-30 L4C383-65 | LAC38345 | LAC383-30
tENA 22 20 18 Minimum Cycle Time 52 a8 26
tois 22 20 18 Highgoing Pulse 20 15 12
Lowgaing Pulse 20 15 12
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L4C383

DEVICES INCORPORATED

16-hit Cascadable ALU (Extended Set)

To Qutput LAC383-25 LAC383-20
From Input FissFo N OVF,Z Cig/Fis-sFo N OVF,Z Cis
FTAB=0,FTF=0
Clock 14 24 24 24 | 14 20 20 20
Co — — 18 18| — — 16 16
S4-80 — 22 24 2| — 18 20 18
FTAB=0,FTF =1
Clock 25 24 24 24| 20 20 20 20
Co 21 — 18 18 | 17 — 16 16
S4-So 25 22 24 22| 20 18 20 18
FTAB=1,FTF =0
A15-Ag, B15-Bo — 20 25 22 — 17 20 17
Clock 14 — —_ — 14 —_ — —
Co — — 18 18| — — 16 16
S4-So — 22 24 2| — 18 20 18
FTAB=1,FTF =1
A15-Ag, B15-Bo 25 20 25 22 20 17 20 17
Clock 25 24 24 24 | 20 20 20 20
Co 21 — 18 18 | 17 — 16 16
S4-80 25 22 24 22 | 20 18 20 18
L4C383-25 L4C383-20
FTAB=0 FTAB=1 FTAB=0 FTAB =1
Input Setup Hold | Setup Hold | Setup Hold | Setup Hold
A15-Ag, B15-Bo 7 2 14 2 6 2 12 2
Co 14 14 12 0 12
S4-So 19 0 19 ] 16 0 16 0
ENA, ENB, ENF 7 0 7 0 B 0 6 0

H

L4C383-25 | L4C383-20 L4C383-25 | L4C383-20
tENA 14 10 Minimum Cycle Time 20 18
tDis 14 10 Highgoing Pulse B8 6
Lowgoing Pulse 8 6
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L4C383

DEVICES INCORPORATED

16-bit Cascadable ALU (Extended Set)

1. Maxirmum Ratings indicate stress
specifications only. Functional oper-
ationofthese productsat values beyond
those indicated in the Operating Condi-
tions table is not implied. Exposure to
maximum rating conditions for ex-
tended periods may affect reliability.

2. The products described by this spec-
ification include internal circuitry de-
signed to protect the chip from damag-
ing substrate injection currents and ac-
cumulations of static charge. Neverthe-
less, conventional precautions should
be observed during storage, handling,
and use of these circuits in order to
avoid exposure to excessive electrical
stress values.

3. Thisdevice provides hard clampingof
transient undershoot and overshoot. In-
put levels below ground or above VcC
will be clamped beginningat -0.6 V and
Voo + 0.6 V. The device can withstand
indefinite operation with inputs in the
range of -0.5 Vto +7.0 V. Device opera-
tion will not be adversely affected, how-
ever, input current levels will be well in
excess of 100 mA.

4. Actual testconditionsmay vary from
those designated but operation is guar-
anteed as specified.

5. Supply current for a given applica-
tioncan be accuratelyapproximated by:

NCV2ZF
where 4

N = total number of device outputs
C = capacitive load per output

V = supply voltage

F = clock frequency

6. Tested withall outputschanging ev-
ery cycle and no load, at a 3 MHz clock
rate.

7. Tested withallinputs within0.1 Vof
Ve or Ground, no load.

8. These parameters are guaranteed
but not 100% tested.

9. AC specifications are tested with
input transition times less than 3 ns,
output reference levels of 1.5 V {except
tDIS test), and input levels of nominally
0to 3.0 V. Output loading may be a
resistive divider which provides for
specified IoH and IOL at an output
voltage of VOH min and VOL max
respectively. Alternatively, a diode
bridge with upper and lower current
sources of IoH and IOL respectively,
and a balancing voltage of 1.5 Vmay be
used. Parasitic capacitance is 30 pF
minimum, and may be distributed.

This device has high-speed outputs ca-
pable of large instantaneous current
pulses and fast turn-on/turn-off times.
Asa result, care must be exercisedinthe
testing of this device. The following
measures are recommended:

a. A0.1pF ceramic capacitor should be
installed between Vcc and Ground
leads as close to the Device Under Test
(DUT) as possible. Similar capacitors
should be installed betweendevice VCC
and the tester common, and device
ground and tester common.

b. Ground and Vcc supply planes
must be brought directly to the DUT
socket or contactor fingers.

c. Input voltages should be adjusted to
compensate forinductive ground and Vcc
noise to maintain required DUT input
levels relative to the DUT ground pin.

10. Each parameteris shownasa min-
imum or maximum value. Input re-
quirements are specified from the point
of view of the external system driving
the chip. Setup time, for example, is
specified asa minimum since the exter-
nal systemn must supply at least that
much time to meet the worst-case re-
quirementsofall parts. Responses from
the internal circuitry are specified from
the point of view of the device. Output
delay, for example, is specified as a
maximumsince worst-case operationof
any devicealways provides data within
that time.

11. For the tENA test, the transition is
measured to the 1.5 V crossing point
with datasheet loads. For the tDIS test,
the transition is measured to the
£200mV level from the measured
steady-state output voliage with
+£10mA loads. The balancing volt-
age, VTH, is set at 3.5 V for Z-to-0
and 0-to-Z tests, and setat0 Vfor Z-
to-1 and 1-to-Z tests.

12. These parameters are only tested at
the high temperature extreme, which is
the worst case for leakage current.

3.8¥ vih

Yol Measured VoL with [oH= —10mA and 1oL = 10mA.
Vor* Measured Vor wilh lod = =10mA and oL = 10mA
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L4C383

16-bit Cascadable ALU (Extended Set)

Ag
Al0
At1
A1z
A13
A4
A1s

CLK
Voo
GND
C16
GND

ZERO
OVF
ENF

FTF

9 8 7 6 5§ 4 3 2 1) 68 67 66 65 64 63 62 61
1 [ Lild]

B7
Be
Bs
Ba
B3
Bz
B4
Bo

58
58
57
56
55
54
53
52

54
Sa
S2
S1
So

ENA
ENB
FTAB

68-pin
1 2 3 4 5 [ 7 8 <} 10 1
A A 4 C 1 C ] C 1 C ] C 1 C ] C 1 C ] C 1
As A7 As As A Bis Bia Bii Bse
B O DO SO0 0 D 0D
Alc As As A4 Az Ao Bi4 Biz Bio Bs Br
G C ' C 1 C 1 C }
Atz AN Bs Be
PR P
Dy O o
A4 A1z Ba B4
Y Pt Pt -~
E | <y 1 Teo Vi UL
CLK Als op View Bt Bs
E oS Through Package S
GND Voo {i.e., Component Sde Pinout) ENA Ba
g | O SIS
GND Cis FTAR ENB
Fiad o Y ™~
H | S
ZEROQ N S B4
o~ ~ ~ ~
J o) i1t
ENF OVF 5 52
~~ F ~~ o ~~ o ~~ o "~ P "~
K L U T R U B O U R O D A R 0 S A Y
FTF OE Fi4 Fi2 Fio Fs Fe& F4 F2 Co 5o
L Lol L ™ L o L o L
L LV N Y VP N Y VP S 0 O VO B O B
Fis Fia F1 Fg Fr Fs Fa F1 Fa

Speed

Plastic J-Lead Chip Carrier

(J2)

Ceramic Leadless
Chip Carrier {(K3)

Ceramic Pin Grid Array
G1)

55 ns
40 ns
26 ns
20 ns
15 ns

L4C383JC55
L4C383JC40
L4C383JC26
L4C383JC20
L4C383JC15

L4C383GC55
L4C383GC40
L4C383GC26
L4C383GC20
L4C383GC15

65 ns
45 ns
30 ns
25ns
20 ns

L4C383GM65
LAC383GM45
L4C383GM30
LAC383GM25
L4C383GM20

65 ns
45 ns
30 ns
25 ns
20 ns

L4C383KMB6ES
L4C383KMB45
L4C383KMB30
L4C383KMB25
L4C383KMB20

LAC383GMB6&5
LAC383GMB45
LAC383GMB30
LAC383GMB25
L4AC383GMB20
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