L4C381

16-bit Cascadable ALU

FEATURES - | | DESCRIPTION |
Q High-Speed (15ns), Low Power The L4C381 is a flexible, high speed, the end of this data sheet for more
16-bit Cascadable ALU cascadable 16-bit Arithmetic and information.
Q Implements Add, Subtract, Accu- Logic Unit. It combines four 381-type
mulate, Two’s Complement, Pass, 4-bit ALUs, a look-ahead carry ARCHITECTURE
and Logic Operations generator, and miscellaneous interface i
D All Registers Have a Bypass Path logic — allin a single 68-pin package. The L4C381 operates on two 16-bit
for Complete Flexibility While containing new features to oper.ands (A and B) and prodlfces a
O DECC SMD No. 5962-89959 support high speed pipelined architec- 16't;1t Il‘et;ul;\(lfj)U Thdree selg;t 13mes
b tures and single 16-bit bus configura- ~ €ONrol the and provide 3
- &‘Ii{lg"l;g.;gg,%c?:;:?ed o tions, the L4C381 retains full perform- ~ arithmetic, 3 logical, and 2 initializa-

ance and functional compatibility with tion functions. Full ALU status is

Q Package Styles Available: . . ided t t di
¢ ] the bipolar 381 desiors. provided to support cascading to
* 68-pin Plastic .LCC' J-Lead P & longer word lengths. Registers are
¢ 68-pin Ceramic LCC The L4C381 can be cascaded to provided on both the ALU inputs and

* 68-pin Ceramic PGA perform 32-bit or greater operations.  the output, but these may be bypassed

See “Cascading the L4C381” toward  under user control. An internal
feedback path allows the registered

1.4C381 Brock Disgram ALU output to be routed to one of the
ALU inputs, accommodating chain
Ats-Ap B1s-Ba operations and accumulation. Fur-
16 18 thermore, the A or B input can be

forced to Zero allowing unary func-

y . -
_ o tions on either operand.
ENA A REGISTER B AEGISTER ENB

ALU OPERATIONS

A Z \ Z FrAB The 52-50 lines specify the operation
to be performed. The ALU functions

and their select codes are shown in
Table 1.

74— OSA ) )
osB The two functions, B minus A and

A minus B, can be achieved by setting

0
¥
V the carry input of the least significant
P.G, Cs %U_Fﬁ‘t; S2-S0. Co slice and selecting codes 001 and 010
OVF, Z

respectively.

Tasre 1. ALu FuncTions
|> RESULT ‘REGISTEH |<7— ENF S2-So FUNCTION

\ 000 | CLEAR (F =00 <+« 00)
001 NOT(A) + B

FTF 010 | A+NOT(B)
'8 o011 - A+B

o 100 | AXORB
16 101 | AORE

CLK —» TO ALL REGISTERS F1s-Fo 110 AANDB

111 | PRESET (F=11+++11)
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558555 L4C381
DEVICES INCORPORATED 16-bit Cascadable ALU
ALUSTATUS
The ALU provides Overflow and Zero g ABi ; 0' 15
status bits. Carry, Propagate, and ) =9 =Ab or!=
Generate outputs are also provided Bit Carry Propagate = pi = Ai + Bi fori=0...15
for cascading. These outputs are Po = po
defined for the three arithmetic cT p. _ .
functions only. The ALU sets the Zero Pi = pi(Pi1) fori=1...15
output when all 16 output bits are and
zero. The Generate, Propagate, Cle,
and OVF flags for the A + B operation Go = go
are defined in Table 2. The status e (S C_
flags produced for NOT(A) + B and gl _ g:pu (F(’;’”_”C Ior! =115
A + NOT(B) can be found by comple- P = Gt Pt (Co) ori=1..15
menting Ai and Bi respectively in th
Table 2. en
G = NOT(Gis)
OPERAND REGISTERS P = NOT(P15)
Cie = Gis5+P15Co

The L4C381 has two 16-bit wide in-
put registers for operands A and B.
These registers are rising edge trig-
gered by a common clock. The A
register is enabled for input by setting
the ENA control LOW, and the B
register is 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 L4C381 to
accept arguments from a single 16-bit
data bus. For those applications that
do not require registered inputs, both
the A and B operand registers can be
bypassed with the FTAB control line.
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
ALU if the FTAB control is released.

OUTPUT REGISTER

The output of the ALU drives the
input of a 16-bit register. This rising-
edge-triggered register is clocked by
the same clock as the input registers.
When the ENF control is LOW, data
from the ALU will be clocked into the

OVF = Ci5 XORC16

output register. By disabling the
output register, intermediate results
can be held while loading new input
operands. Three-state drivers con-
trolled by the OE input allow the
L4C381 to be configured in a single
bidirectional bus system.

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 continues to function normally via
the ENF control. The contents of the
output register will again be available
on the output pins if FTF is released.
With both FTAB and FTF true (HIGH)
the L4381 is functionally identical to
four cascaded 545381-type devices.

OPERAND SELECTION

The two operand select lines, OSA and
OSB, control multiplexers that precede
the ALU inputs. These multiplexers
provide an operand force-to-zero
function as well as F register feedback
to the B input. Table 3 shows the
inputs to the ALU as a function of the
operand select inputs. Either the A or
B operands may be forced to zero.

Tasis 3. Openito SeLecmion

0SB | 0SA | OPERAND B | OPERAND A
0ol o F A
0o 1 o0 A
1] 0. B 0
1] 1, B A

When both operand select lines are
low, the L4C381 is configured as a
chain caiculation ALU. The registered
ALU output is passed back to the B
input to the ALU. This allows accu-
mulation operations to be performed
by providing new operands via the A
input port. The accumulator can be
preloaded from the A input by setting
OSA true. By forcing the function
select lines to the CLEAR state (000),
the accumulator may be cleared. Note
that this feedback operation is not
affected by the state of the FTF
control. That is, the F outputs of the
L4C381 may be driven directly by the
ALU. The output register continues to
function, however, and provides the
ALU B operand source.

Arithmetic Logic Units
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EOET L4C381
DEVICES INCORPORATED 1 6'bit Cascadable ALU

Maxmaum RaTiNGS Above which useful life may be impaired (Notes 1, 2, 3, 8)

StOrage tBMPETALUIE .........oiiiiieii et et es e et e san e e seeerrens —65°C to +150°C
Operating ambient tEMPErature ... e ~-55°C to +125°C
VCG supply voltage with respect to ground ...........ccoo it -05Vtio+7.0V
Input signal with respect to ground ... -3.0Vto+7.0V
Signal applied to high impedance output ............ccccoccciriinin e -3.0Vto+7.0V
Qutput current Nt IOW OUTPULS ........coviiiiii ettt 25 mA
LatCRUD CUITENT .ottt e ta e b e e e s e e raee st eanes > 400 mA
Oreraning CONDITIONS To mest specified electrical and switching characteristics
Mode Temperature Range (Ambient) Supply Voltage

Active Operation, Commercial 0°C to +70°C 475V <Vcc<525V

Active Operation, Military -55°C to +125°C 450V<Vecc<550V

ELecTRICAL CHARACTERISTICS Over Operating Conditions (Note 4)

Symbol Parameter Test Condition Min Typ | Max | Unit
VOH Output High Voltage Vce =Min,, IoH=-2.0 mA 24 A
Voi Output Low Voltage vce = Min., loL=8.0 mA 05| V
ViH Input High Voltage 2.0 vce \
VIL Input Low Voltage (Note 3) 0.0 08 | V
Iix input Current ‘ Ground < VIN < VcC (Note 12) +20 | pA
loz Output Leakage Current Ground < VouT < VcC {Note 12) 20 | pA
Icct Vce Current, Dynamic (Notes 5, 6) 15 30 | mA
Icc2 Vcce Current, Quiescent (Note 7) 1.5 | mA

|
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L4C381

DEVICES INCORPORATED 16-bit Cascadablie ALU

To Output L4C381-55 L4C381-40 L4C381-26
From Input Fis-Fo P,G OVF,2 C16 |Fi1s-Fo P,G OVF,Z Ci6|Fis-Fo P,G OVF,Z Cis
FTAB=0,FTF=0
Clock 32 38 53 36 26 30 44 32 22 22 26 22
Co — — 34 22 — —_ 28 20 — — 18 18
S2-So, OSA, 0SB — 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
S2-S0, OSA, 0SB 55 42 42 42 40 32 34 35 26 22 22 22
FTAB=1,FTF=0
A15-A0, B15-Bo — 36 46 37 — 30 40 32 — 22 22 22
Clock 32 — —_ — 26 — — — 22 — — —
Co — — 34 22 —_ — 28 20 — — 18 18
S2-So, OSA, 0SB — 42 42 42 — 32 34 35 — 22 22 22
FTAB=1,FTF=1
A15-Ao, B15-Bo 55 36 46 37 40 30 40 32 26 22 22 22
Clock (OSA, OSB =0) 56 38 53 36 46 30 44 32 28 22 26 22
Co 37 — 34 22 30 — 28 20 22 —_— 18 18
S2-So, OSA, OSB 55 42 42 42 40 32 34 35 26 22 22 22
Bemue e Hout Tukes Wrrk Reseect To Ciock Biswa Eboe Notes 9, 10.ng). -
L4C381-55 L4C381-40 L4C381-26
FTAB=0 | FTAB=1 | FTAB=0 | FTAB=1 | FTAB=0 | FTAB=1
input Setup Hold | Setup Hold | Setup Hold | Setup Hoid | Setup Hoid | Setup Holid
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
S2-So, OSA, OSB 44 0 44 0 32 0 \ 32 0 18 0 18 0
Y T
ENA, ENB, ENF 10 2 10 2 10 2 ; 10 2 8 2 8 2
Tr-Srare Ename/Disass Twes Notes 9,10, 17 (ns). | | Crock CveLe Tie anp Putse Wiov Noioe 9, 10(0s)
L4C381-55 | L4C381-40 | L4C381-26 L4C381-55 | L4C381-40 | L4C381-26
tENA 20 18 16 Minimum Cycle Time 43 34 20
tois 20 18 16 Highgoing Pulse 15 ‘ 10 10
Lowgoing Pulse 15 10 10

Arithmetic Logic Units
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FRo /1= L4C381
DEVICES INCORPORATED 16-bit Cascadable ALU

To Output L4C381-20 L4C381-15
From input Fis-Fo P,G OVF,Z Ci|Fi5-Fo P,G OVF,Z C1s
FTAB=0,FTF=0
Clock 11 20 20 20 11 15 15 15
Co — — 14 14 — —_ 13 13
S2-So, OSA, OSB — 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
$2-So, OSA, 0SB 20 18 20 18 15 14 15 14
FTAB=1,FTF=0
A15-Ao, B15-Bo — 16 20 17 — 14 i5 14
Clock 11 — — — 1 1 — — —_
Co — — 14 14 ‘ — — 13 13
S2-S0, OSA, OSB —_ 18 20 8, — 14 15 14
FTAB=1,FTF=1 |
A15-Ao, B15-Bo 20 16 20 17 15 14 15 14
Clock (OSA, OSB = 0) 20 20 20 20 15 15 15 15
Co 18 — 14 14 14 — 13 13
S2-So0, OSA, OSB 20 18 20 18 15 14 15 14

s’ it eobo i 38
L4C381-20

i ;ﬁ%i
L4C381-15

FTAB=0 FTAB =1 i FTAB=0 FTAB =1
Input Setup Hold | Setup Hold | Setup Hold | Setup Hold
A15-Ao, B15-Bo 5 0 14 0 5 0 12 0
Co 12 0 12 0 10 0 10 0
S2-So, OSA, OSB 15 0 15 0 12 0 12 0
ENA, ENB, ENF 5 0 5 0 5 0 5 0
TmBraie ErvmafOuatin Twis Nowiso, 10, 11 ) | | Croiox G Toiwe ates Pusss Wi Waios 9, 10 (ns)
L4C381-20 | L4C381-15 L4C381-20 | L4C381-15
tENA 8 6 Minimum Cycle Time 18 14
tois 8 6 Highgoing Pulse 5 4
Lowgoing Pulse 5 4

37
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L4C381

DEVICES INCORPORATED

16-bit Cascadable ALU

SWITCHING CHARACTERISTICS — MiLimary Operaning Range (—-55°C to +125°C)

|

Guaranteen Maximum Comainanonal DeLavs Notes 9, 10 (ns)

To Output L4C381-65 1L4C381-45 L4C381-30
From Input Fis-Fo P,G OVF,Z Cis|Fi5-Fo P,G OVF,Z Cis|Fi5-Fo P,G 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
S2-So, OSA, OSB — 48 48 48 —_ 38 38 38 — 28 28 28
FTAB=0,FTF =1
Clock 68 44 63 45 56 34 50 34 34 28 34 28
Co 42 - 42 25 32 — 32 23 26 —_ 22 22
S2-So, OSA, 0SB 66 48 48 48 46 38 38 38 30 28 28 28
FTAB=1,FTF =0
A15-Ag, B15-Bo — 44 56 44 — 32 46 36 — 28 28 28
Clock 37 — — — 28 — — — 26 — — —
Co — - 42 25 — — 32 23 — — 22 22
S2-So, OSA, 0SB — 48 48 48 — 38 38 38 —_ 28 28 28
FTAB=1,FTF =1
A15-Ag, B15-Bo 65 44 56 44 45 32 46 36 30 28 28 28
Clock (OSA, OSB = 0) 68 44 63 45 56 34 50 34 34 28 34 28
Co 42 — 42 25 32 — 32 23 26 — 22 22
S2-So, OSA, 0SB 66 48 48 48 46 38 38 38 | 30 28 28 28

Guaranteep Mimamum Setur anp Howo Times Wirv Reseect To Cuock Rising Epge Notes 9, 10 (ns)

L4C381-65 L4C381-45 L4C381-30
FTAB=0 FTAB =1 FTAB=0 FTAB =1 FTAB=0 LFTAB =1
Input Setup Hold ' Setup Hold | Setup Hold | Setup Hold | Setup Hold | Setup Hold
A15-Ao, B15-Bo 10 3 43 3 8 3 33 3 8 3 20 3
Co 25 0 7257 0 20 0 ‘ 20 0 12 0 12 (l_
S2-So, OSA, OSB 50 0 50 0] 36 0 36 0 20 0 20 0
ENA, ENB, ENF 2 2 12 2 10 2 | 10 2 0 2 10 2
Trr-Srare Enasie/DisasLe Taes Notes 8, 10, 11 (ns) Crock CvcLe Time anp PuLse Wipre Notes 9, 10 (ns)
L4C381-65 | LAC381-45 | L4C381-30 L4C381-65 | L4C381-45 | L4C381-30
tENA 22 20 18 Minimum Cycle Time 52 38 26
tois A;A ‘ 20 l 18 :E:s;hgoing Pulse N 20 ‘ 15 12
Lowgoing Pulse 20 } 15 | 12

3-8
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__E__ i.—-E'—_e = L4C381
DEVICES INCORPORATED 16-bit Cascadable ALU

ICS - Misrany Operatoig Ranoe (~56°C 10 +125°C)

]

NATIONAL DELAYS Notes 9, 10(ns) -

To Output L4C381-25 L4C381-20
From Input Fis-Fo P,G OVF,Z Cis(F1s-Fo P,G OVF,Z Cis
FTAB=0,FTF=0
Clock 14 24 24 24 14 20 20 20
Co — — 18 18| — — 16 16
S2-So, OSA, OSB — 22 24 2| — 18 20 18
FTAB=0,FTF =1
Clock 25 24 24 241 20 20 20 20
Co 21 -— 18 18 17 — 16 16
S2-So, OSA, 0SB 25 22 24 221 20 18 20 18
FTAB=1,FTF=0
A1s5-Ao, B15-Bo — 20 25 2| — 17 20 17
Clock 14 — — — | 14 — — —_
Co — — 18 18| — — 16 16
S2-So, OSA, 0SB — 22 24 2| — 18 20 18
FTAB=1,FTF=1
A15-Ao, B15-Bo 25 20 25 22 20 17 20 17
Clock (OSA, OSB = 0) 25 24 24 24 | 20 20 20 20
Co 21 — 18 18 17 — 16 16
S2-So, OSA, 0SB 25 22 24 22| 20 18 20 18

GuaraNTEED Mimuls SETuP. anp HoLd Times Wimi Reseict o Cuock Risma Epak. Notes 9, 10 (ns)

L4C381-25 L4C381-20
FTAB=0 FTAB = 1 FTAB =0 ! FTAB=1
Input Setup Hold | Setup Hold | Setup Hold { Setup Hold
A15-Ao, B15-Bo 7 2 14 2 6 2 12 2
i Co 14 0 14 0 12 0 12 0
S2-So, OSA, OSB 19 0 19 0 ! 16 0 16 0
ENA, ENB, ENF 7 0 7 0 6 0 6 0

Tr-Stare Enam.sfwanie Tuss Notss 9, 10, 11 (ns)

Crock CveLe Time anp PuLse Wibtn Notes 9, 10 (ns)

L4C381-25 | L4C381-20 L.4C381-25 | L4C381-20
tENA 14 10 Minimum Cycle Time 20 18
tois 14 10 Highgoing Pulse 8 [
ALowgoing Pulse 8 6

39
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F kT A L4C381
DEVICES INCORPORATED 16-bit Cascadable ALU

NOTES

|

1. Maximum Ratings indicate stress
specifications only. Functional oper-
ation of these products at values be-
vond those indicated in the Operating
Conditions table is not implied. Expo-
sure to maximum rating conditions for
extended 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. Never-
theless, conventional precautions
should be observed during storage.
handling, and use of these circuits in
order to avoid exposure to excessive
electrical stress values.

3. This device provides hard clamping
of transient undershoot and overshoot.
Input levels below ground or above VCC
will be clamped beginning at—0.6 V and
VCC + 0.6 V. The device can withstand
indefinite operation with inputs in the
range of -0.5 V to +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 test conditions may vary
from those designated but operation is
guaranteed as specified.

5. Supply current for a given applica-
tion can be accurately approximated

by:
’ NCV2F
4

where

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

V = supply voltage

F = clock frequency

6. Tested with all outputs changing ev-
ery cycle and no load, at a 5 MHz clock
rate.

7. Tested withallinputs within 0.1 V of
Vcc 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
DIS 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 1.5V may 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.
As a result, care must be exercised in
the testing of this device. The following
measures are recommended:

a. A 0.1 pF 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 between device 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.

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

10. Each parameter is shown as a 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 as a minimum since the exter-
nal system must supply at least that
much time to meet the worst-case re-
quirements of all parts. Responses
from the internal circuitry are specified
from the point of view of the device.
Output delay, for example, is specified
as a maximum since worst-case opera-
tion of any device always 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 voltage with
+10mA loads. The balancing volt-
age, VTH, is set at 3.5 V for Z-to-0
and 0-to-Z tests, and setat 0V for 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.

Fiaone A. Oureur Loaomns Cwmcurr

put EL

Vo' Measured Vou with lox = —10mA ang low = 10mA
Von' Measured Vou with lon = -10mA and lo. = 10mA

3-10
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ECGET L4C381
DEVICES INCORPORATED 16-bit Cascadable ALU

L ]

Cascading the L4C381 to 32 bits is
accomplished simply by connecting
the C16 output of the least significant
slice to the Co input of the most sig-
nificant slice. The 52-S0, OSA, OSB,
ENA, ENB, and ENF lines are
common to both devices. The Zero
output flags should be logically
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 propagation delay from
the input of interest to the C16 output
of the lower slice. Add this number
to the delay from the Co input of the
upper slice to the output of interest

(of the Co setup time, if the F register
is used). The sum gives the overall
input-to-output delay (or setup time)
for the 32-bit configuration. This
method gives a conservative result,
since the C16 output is very lightly
loaded. Formulas for calculation of
all critical delays for a 32-bit system
are shown in Figures 4A through 4D.

Cascading to greater than 32 bits can
be accomplished in two ways: The
simplest (but slowest) method is to
simply connect the C16 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 C1s delays for all
intermediate slices must be added to
the overall delay for each path. A

faster method is to use an external
carry-lookahead generator. The P and
G outputs of each slice are connected
as inputs to the CLA generator, which
in turn produces the Co inputs for
each slice except the least significant.
The C16 outputs are not used in this
case, except for the most significant
one, which is the carry out of the
overall system. The carry in to the
system is connected to the C0 input of
the least significant slice, and also to
the carry lookahead generator.
Propagation delays for this configura-
tion are the sum of the time to P, G,
for the least significant slice, the
propagation delay of the carry look-
ahead generator, and the Co to output
time of the most significant slice.

Arithmetic Logic Units
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T A L h L4C381
PEVICES INGORPORATER 16-bit Cascadable ALU
Calculated Specification Limit
Clock - F = Same as 16-bit case
Clock —  Other = (Ciock ~ C18) + (Co — Out)
Co —  Other = (Co— Ci8) + (Co— Out)
S2-S0, OSA, 0SB —  QOther = (S2-So, OSA, OSB — C16) + (Co — Out)
A B Setup time = Same as 16-bit case
Co Setup time = (Co— Ci1s) + (Co Setup time)
S2-So, OSA, OSB Setup time = (S2-So, OSA, OSB ~ C1s) + (Co Setup time)
ENA, ENB, ENF Setup time = Same as 16-bit case
Minimum cycle time = (Clock = C16) + (Co Setup time)
i A31-Ar6 Ba1-B1s : E A15-Ao B15-Bo I
I |
! L |
i — cLock |
I I
i | i Co.So0~-S2 :
| to OSA, OSB !
b !t 1
f T l
| P '
H { || I
i P CLOCK |
MOST ! i ! . LEAST
SIGNIFICANT | ! . ; SIGNIFICANT
SLICE | F31-Fis Lo Fis-Fo ! SLIGE
O S S P J
Fioure4B. FTAB=0,FTF=1 o
From To Caiculated Specification Limit
Clock - F = {Clock = C1g8) + (Co— F)
Clock —  Other = (Clock = C16) + (Co — Out)
Co — F = (Co—Ci16)+(Co—F)
Co - Other = (Co— C1s) + (Co— Out)
S2-So, OSA, OSB - F = {S2-So0, OSA, OSB — C16) + (Co— F)
S2-So, OSA, OSB —  Other = (S2-So, OSA, OSB — C16) + (Co = Out)
A B Setup time = Same as 16-bit case
Co Setup time = (Co -+ Ci16) + (Co Setup time)
S2-So, OSA, OSB Setup time = (S52-So, OSA, OSB — C16) + {Co Setup time)
ENA, ENB, ENF Setup time = Same as 16-bit case
Minimum cycle time = (Clock = C16) + (Co Setup time)
e
1 Azt1-Avs Ba1-B1s : : Ais-Ao Bi1s-Bo :
! P !
[ ‘
: ' CLOCK
i ; Co So-S2 i
P OSA, 0SB
| I
: e
MOST i I LEAST
SIGNIFICANT | ! SIGNIFICANT
SLICE | © SLICE
U J
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E=ERFREESTF L4C381
DEVICES INCORPORATED =
16-bit Cascadable ALU
Fioure 4C. FTAB=1,FIF=0
From To Calculated Specification Limit
Clock - F = Same as 16-bit case
A B —  Other = (A, B— Ci8) + (Co— Out)
Co — Other = (Co= Cis) + (Co = Out)
S2-So, OSA, OSB ~+ Other = (S2-Sg, OSA, 0SB — C1s) + (Co — Out)
A B Setup time = (A, B— Ci16) + (Co Setup time)
Co Setup time = {Co— C16) + (Co Setup time)
S2-So, OSA, OSB Setup time = (S2-So, OSA, OSB — C16) + (Co Setup time)
ENA, ENB, ENF Setup time = Same as 16-bit case
Minimum cycle time = (Clock = C16) + (Co Setup time)
(F register accumulate loop)
77777777777777 cTTTTTTTTT T
As-Ao B1s-Bo ::
¢ { Co.So-S2 |
N8 OSA, 0SB !
Cis E Co )
m CLOCK :
I
MOST 16 | LEAST
SIGNIFICANT ! SIGNIFICANT
SLICE F1s-Fo ! SLICE

From To

A B - F

A B — Other
Co - F

Co — Other
S2-So, OSA, OSB - F
S2-So, OSA, 0SB —  Other
A B Setup time
Co Setup time
S2-So, OSA, OSB Setup time
ENA, ENB, ENF Setup time

Minimum cycle time
(F register accumulate loop)

Calculated Specification Limit
(A,B—Ci16) + (Co—= F)

(A, B— C16) + (Co = Out)

(Co— C16) + (Co — F)

(Co = Ci16) + {Co — Out)

{S2-So, OSA, 0SB =+ Ci16) + (Co— F)
(S2-So, OSA, OSB — C16) + (Co — Out)
(A, B = C18) + (Co Setup time)

(Go — C16) + (Co Setup time)

(S2-So, OSA, OSB — Ci16) + (Co Setup time)
Same as 16-bit case

(Clock — C16) + (Co Setup time)

MOST
SIGNIFICANT
SLICE

1
:
Co.S0-S82 :I
Gsa, 0S6 |
!
| LEAST
| SIGNIFICANT
| SLICE
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i & _;5‘5.:: L4C381
DEVICES INCORPORATED 16-bit Cascadable ALU

K

D s

ENA
ENB
FTAB
osB
OSA
Sz

S1

Se
Co

1 2 3 4 5 1 7 8 9 i "

vy OO0 DD D0 OO

As A7 A5 A3 A1 Bis Biz Bi1 Bs
L L A S UL PN
OO 00000 00O
A As A A+ A2z Ac B Biz Bro Bs Br
[t r~ s~ .~
[SNG] o
Az An 5 Be
"~ [t -~ s~
o O O

A4 A1 B3
OO SIS
o . [
ClK Ars Top View B B
C, C, Through Package C. C.
GND vce {i.., Companent Side Pinout) ENA Bo
OO OO
P Cui FTAB ENB
o~ o~ PRy
[ ENS] VO
ZERO G OSA 0Os8
~~ s~ . .~
[ SIS
ENF OVF S1 82
O ‘:;l DO O0 0000 O
FTF OE Fu4 Fi2 Fio Fe8 Fe Fa F2 Co So

—~ ~ ~ ~ -~ —~ r~ ~ o~

LS5 S W R O I S R S B S A O

Fts Fi3 Fuu Fs F7z Fs Fa Fi Fo

Plastic J-Lead Chip Carrier
J2

Ceramic Leadless

Ceramic Pin Grid Array

Speed Chip Carrier (K3) (G1)
SR AT o Commamtint, Schmsiingt - -, - SR
55 ns L4C381JC55 L4C381KC55 L4C381GC55
40 ns L4C381J4C40 L4C381KC40 {.4C381GC40
26 ns L4C381JC26 L4C381KC26 L4C381GC26
20 ns L4C381J4C20 L4C381KC20 L4C381GC20
15 ns L4C381JC15 L4C381KC15 L4C381GC15
65 ns L4C381KM65 L4C381GME5
45 ns L4C381KM45 L4C381GM45
30 ns L4C381KM30 L4C381GM30
25 ns L4C381KM25 L4C381GM25
20 ns L4C381KM20 L4C381GM20
65 ns L4C381K L4C381GMB65
45 ns L4C381KMB45 L4C381GMBA45
30 ns L4C381KMB30 L4C381GMB30
25 ns L4C381KMB25 L4C381GMB25
20 ns L4C381KMB20 L4C381GMB20
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