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GENERAL INFORMATION
SECTION I: HIGH SPEED LOGICS

For the purposes of this discussion, high speed
logic has either or both of two characteristics:

a) toggle rates over 50 MHz

b) gate propagation delays under 6 ns

Only two types of standard high speed logic
integrated circuits are commonly available in the
marketplace: Schottky-clamped TTL logic (TTL-S),
and non-saturating emitter-coupled logic (ECL).

Schottky-clamped TTL logic is similar to conven-
tional TTL logic in its circuit configuration and
operating characteristics. Conventional TTL is a
saturated form of logic; that is, during turn-on, both
the emitter-base and collector-base junctions of a
transistor are forward biased, causing an accumula-
tion of charged carriers in the base regions. Then,
when the transistor is turned off, this charge must
discharge through the collector. The finite time
required for this charge to dissipate causes a delay in
turning the transistor off. This “’storage time'’ delay is
an integral part of all saturated logic forms. Schottky-
clamped TTL logic reduces storage time by means of
Schottky-diodes between base-collector junctions.
These diodes tend to keep the transistor out of
saturation, but they also tend to increase the input
capacitance of the Schottky-clamped transistor. Thus,
while the speed of TTL-S is greater than that of TTL,
due to a reduction in storage time, it is limited by the
RC time constant of the transistor input.

Emitter-Coupled Logic, being non-saturating by
design, completely avoids transistor storage time and
its attendent speed limitation without the tradeoffs
inherent in TTL-S. Gate delays of less than a
nanosecond and operating frequencies approaching a
gigahertz are currently feasible, and even these are
not ultimate limits.

MECL PRODUCTS

Motorola offers four ECL logic families under its
MECL trademark: MECL I, MECL II, MECL IlI, and
MECL 10,000.

The MECL | family, introduced by Motorola in
1962, was the first monolithic integrated circuit line
of emitter-coupled logic. Its propagation delay time
of 8 ns and toggle rate of 30 MHz, though no longer
considered state of the art, still places it above the
speed capabilities of most saturated logic lines. It is
still being produced in quantity for use in existing
equipment designs, but several features of the more
advanced MECL II, 111, and MECL 10,000 families
favor the use of these families in new designs.

In 1966, Motorola introduced MECL |l with gate
propagation delays of 4 ns, and flip-flop toggle rates
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of over 70 MHz. Speeds were later increased first to
120 MHz (typical) for the MC1027/MC1227 J-K
flip-flop circuit, and then to 180 MHz (min.) for
the MC1034 type D flip-flop.

Complex functions became available in MECL |l
when production capabilities shifted toward more
complicated circuits. The family now has adders, data
selectors, multiplexers, decoders, and a gas display
tube decoder/driver.

Continuing development of MECL made possible
an even faster logic family. As a result, MECL 11l was
introduced in 1968. Its 1 ns gate propagation delays
and greater than 500 MHz flip-flop toggle rates
remain the industry leaders. For the moment, the
very high speed capabilities of MECL Il appear to
have outstripped the general speed requirements of
today’s computer systems, however they are being
utilized extensively in special high-speed sections of
computers and high speed test and communication
equipment. Motorola is continuing to develop and
expand this product line.

For general purpose computer applications, trends
in large high-speed systems showed the rieed for an
easy-to-use logic family with propagation delays on
the order of 2 ns. To match this requirement, the
MECL 10,000 Series was introduced in 1971.

An important feature of MECL 10,000 is its
compatibility with MECL Il to facilitate using both
families in the same system. A second important
feature is its significant power economy — MECL
10,000 gates use less than one-half the power of
MECL 111 or high speed MECL Il gates. Finally, low
gate power and advanced circuit design techniques
have permitted a new level of complexity for MECL
circuits. For example, complexity of the MC10181
four bit arithmetic unit compares favorably to that of
any bipolar integrated circuit on the market.

The basic MECL 10,000 Series has recently been
expanded by a subset of devices with even greater
speed. This additional series provides a selection of
MECL 10,000 logic functions with flip-flop repetition
rates up to 200 MHz min. The MECL 10,200 Series is
meant for use in critical timing chains, and for clock
distribution circuits. MECL 10,200 parts are other-
wise identical to their 10,000 Series counterparts
(subtract 100 from the MECL 10,200 part number to
obtain the equivalent standard MECL 10,000 part
number).

Although the basic design of all MECL families is
the same, there are differences other than the speed
and power capabilities. Comparisons of the key
characteristics of each family are given in the tables
of Figure 1.



MECL FAMILY COMPARISONS

MECL 10,000
10,100 Series 10,200 Series
Feature MECL | MECL I 10,500 Series 10,600 Series MECL 111
1. Gate Propagation Delay 8ns 4 ns 2ns 15 ns 1ns
2. Gate Edge Speed 8.5 ns 4 ns 35 ns 25ns 1ns
3. Flip-Flop Toggle Speed (min) 30 MHz 165 MHz 125 MHz 200 MHz 500 MHz
4. Gate Power 31 mW 22 mw 25 mwW 25 mw 60 mwW
5. Speed-Power Product 250 pJ 88 pJ 50 pJ 37 pd 60 pJ
6. Transmission Line Capability No On Some Devices Yes Yes Yes
7. Wire-Wrap Capability Yes Yes Yes Yes No
8. Output Pulldown Resistors Yes Optional No No No
9. Input Pulldown Resistors No No 50 k2 50 k2 2 kS2 & 50 k2
FIGURE 1a — GENERAL CHARACTERISTICS
Ambient Temperature Range MECL | MECL |1 MECL i1l MECL 10,000
0°C to +75°C (commercial) MC350 MC1000 - -
-30°C to +85°C (industrial) - - MC1600F,L MECL 10,100
MECL 10,200
-55°C to +125°C (military) MC300 MC1200 * MECL 10,500
MECL 10,600

FIGURE 1b — OPERATING TEMPERATURE RANGE

*Planned for selected devices.

Package Style MECL Il MECL 10,000
Ceramic Flat Package (Hermetic) Yes Yes
N Yes
Plastic DIP ' (selected types) Yes

Ceramic DIP (Hermetic)

Yes Yes

(For package dimensions see page 32) FIGURE 1¢c — PACKAGE STYLES
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MECL IN PERSPECTIVE
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FIGURE 2a — SPEED-POWER CHARACTERISTICS
OF MAJOR LOGIC LINES
MECL IN PERSPECTIVE Wide Variety of Functions, including complex
functions facilitated by low power dissipation

In evaluating a logic line, speed and power
requirements are the obvious primary considerations.
In Figure 2, today’s major logic families are compared
on the basis of these characteristics. But these are
only the start of any comparative analysis. While the
chart clearly shows that MECL and other ECL-type
families are without peer in the speed category, with
low power levels that rival some of the TTL lines,
there are a number of other characteristics that make
MECL highly desirable for systems implementation.
Among these:

Complementary Outputs cause a function and its
complement to appear simultaneously at the device
outputs, without the use of external inverters. It
reduces package count by eliminating the need for
associated invert functions and, at the same time, cuts
system power requirements and reduces timing dif-
ferential problems arising from the time delays
introduced by inverters.

High Input Impedance and Low Output Imped-
ance permit large fan out and versatile drive char-
acteristics.

Insignificant Power Supply Noise Generation, due
to differential amplifier design which eliminates
current spikes even during signal transition period.

Nearly Constant Power Supply Current Drain
simplifies power-supply design and reduces costs.

Low Cross-Talk due to low-current switching in
signal path and small (typically 850 mV) voltage
swing, and to relatively long rise and fall times.
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(particularly in MECL 10,000 series). A basic MECL
10,000 gate consumes less than 8 mW in on-chip
power in some complex functions.

Wide Performance Flexibility due to differential
amplifier design which permits MECL circuits to be
used as linear as well as digital circuits.

Transmission Line Drive Capability is afforded by
the open emitter outputs of MECL devices. No “’Line
Drivers’ are listed in MECL families, because every
device is a line driver.

Wire-ORing reduces the number of logic devices
required in a design by producing additional OR gate
functions with only an interconnection.

Twisted Pair Drive Capability permits MECL
circuits to drive twisted-pair transmission lines as long
as 1000 feet.

MECL APPLICATIONS

The graduated speed ranges of the various MECL
Families satisfy a great many digital system require-
ments. MECL 10,000 is a general-purpose, high-speed
logic family specifically designed for smaller digital
systems and peripherals as well as large computers.
MECL 111 is recommended where its exceptionally
high speed can buy needed system performance. It is
used frequently in counter pre-scalers, high-speed
digital communication systems, VHF phase-locked
loops, high-speed digital processors, and high-speed
timing chains in computers.



The compatibility among MECL families pro-
vides a bridge between system performance and
system cost. Thus, the many functions and complex
circuit members of the MECL 10,000 Line can be
conveniently mixed with the very-high-speed functions
of MECL IIl, in judicious combinations for system
optimization.

BASIC CONSIDERATIONS FOR HIGH SPEED
LOGIC DESIGN

High-speed operation involves only four considera-
tions that differ significantly from operation at low
and medium speeds:

1. Time delays through interconnect wiring, which
may have been ignored in medium-speed systems,
become highly important at state-of-the-art speeds.

2. The possibility of distorted waveforms due to
reflections on signal lines increases with edge speed.

3. The possibility of “crosstalk’” between adjacent
signal leads is proportionately increased in high speed
systems.

4. Electrical noise generation and pick-up are
more detrimental at higher speeds.

In general, these four characteristics are speed- and
frequency-dependent, and are virtually independent
of the type of logic employed. The merit of a
particular logic family is measured by how well it
compensates for these deleterious effects in system
applications.

The interconnect-wiring time delays can be
reduced only by reducing the length of the inter-
connecting lines. At logic speeds of two nanoseconds,
an equivalent ‘‘gate delay’’ is introduced by every
foot of interconnecting wiring. Obviously, for func-
tions interconnected within a single monolithic chip
the time delays of signals travelling from one function

Re
VEE
¥: |
n 1
" High
",‘ Receiving Gate :".- .U o~
\ Input A o v
' ! :'i
Vo . -+
ATAY VSt I 30 T
A PHPN PN
aN 1
IVl
v ]

FIGURE 3a — UNTERMINATED TRANSMISSION LINE
(No Ground Plane Used)
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to another are insignificant. But for a great many
externally interconnected parts, this can soon add up
to an appreciable delay time. Hence, the greater the
number of functions per chip, the higher the system
speed. MECL circuits, particularly those of the MECL
10,000 Series are designed with a propensity toward
complex functions to enhance overall system speed.

Waveform distortion due to line reflections also
becomes troublesome principally at state-of-the-art
speeds. At slow and medium speeds, reflections on
interconnecting lines are not usually a serious
problem. At extreme speeds, however, line lengths
can approach the wavelength of the signal and im-
properly terminated lines can result in reflections
that will cause false triggering (see Figure 3). The
solution, as in RF technology, is to employ ‘‘trans-
mission-line’’ practices and properly terminate each
signal line with its characteristic impedance at the end
of its run. The low-impedance, emitter-follower out-
puts of MECL circuits facilitate transmission-line
practices without upsetting the voltage levels of the
system.

The increased affinity for crosstalk in high-speed
circuits is the result of very steep leading and trailing
edges (fast rise and fall times) of the high-speed
signal. These steep wavefronts are rich in harmonics
that couple readily to adjacent circuits. /n the design
of MECL 10,000, the rise and fall times of the gate
waveforms have been deliberately slowed. This reduces
the affinity for crosstalk without compromising other
important performance parameters.

From the above, it is evident that the MECL logic
line is not simply capable of operating at high speed,
but has been specifically designed to reduce the
problems that are normally associated with high-
speed operation.

A
i S Z,=50 2
RL " 2o
VT = -2 Vdc
3 T
t High
P +
', Receiving Gate |
y Input A F +

! 3 i
Low 1 ;

FIGURE 3b — PROPERLY TERMINATED
TRANSMISSION LINE
(Ground Plane Added)



GATE CIRCUIT GATE TRANSFER CURVES
Muitiple Ditferential Bies Complementary -0.800
Inputs Amplitier Network Outputs _ p——High (0.8 V typ.)
Vee v s
oVee, cc,y 2 1200}
g ——Vgg = -1.29V
.. > 3
;’; -1.600 /
- NOR 3 100 —_— | tLow(-1.75 V typ)
Q1 Q2 a3 a4 05____ [y ST EEL '
b Input Voltage (Volts)
Ves = Yy
129V
[ ' r ? 3
- B8 A+B+C+D
A &a &c &n c A+B+D+C
VEE o
INPUTS GATE SYMBOL
FIGURE 4 — MECL GATE STRUCTURE AND SWITCHING BEHAVIOR
CIRCUIT DESCRIPTION

The typical MECL circuit, Figure 4, consists of a
differential-amplifier input circuit, a temperature and
voltage compensated bias network, and emitter-
follower outputs to restore dc levels and provide
buffering for transmission line driving. High fan-out
operation is possible because of the high input
impedance of the differential amplifier input and the
low output impedance of the emitter follower out-
puts. Power-supply noise is virtually eliminated by
the nearly constant current drain of the differential
amplifier, even during the transition period. Basic
gate design provides for simultaneous output of both
the OR function and its complement, the NOR
function.

Power-Supply Connections — Any of the power
supply levels, VBB, Vcc, or VEE may be used as
ground; however, the use of the V¢ node as ground
results in best noise immunity. In such a case: V¢c =
0, VBB = -1.15 to -1.3 V (depending on the specific
MECL family), VEg =-5.2 V.

System Logic Specifications — The output logic
swing of 0.85 V, as shown by the typical transfer
characteristics curve, varies from a LOW state of V| =
-1.75 V to a HIGH state of VH = -0.9 V with respect
to ground. (These logic levels are valid for the MECL
10,000 and MECL 11l families. MECL | and Il logic
levels differ slightly.)

Positive logic is used when reference is made to
logical “0's” or “’1’s.”” Then

“0""=-1.75V =LOW
typical
“1"”=.09V =HIGH

Circuit Operation — Beginning with all logic inputs

LOW (nominal -1.75 V), assume that Q1 through Q4

are cut off because their P-N base-emitter junctions
are not conducting, and the forward-biased Q5 is
conducting. Under these conditions, with the base of
Q5 held at -1.29 V by the Vg network, its emitter
will be one diode drop (0.8 V) more negative than its
base, or -2.09 V. (The 0.8 V differential is a
characteristic of this P-N junction.) The base-to-
emitter differential across Q1 - Q4 is then the
difference between the common emitter voltage
(-2.09 V) and the LOW logic level (-1.75 V) or 0.34
V. This is less than the threshold voltage of Q1
through Q4 so that these transistors will remain cut
off.

When any one (or all) of the logic inputs are
shifted upward from the -1.75 V LOW state to the
-0.9 V HIGH state, the base voltage of that transistor
increases beyond the threshold point and the transis-
tor turns on. When this happens, the voltage at the
common-emitter point rises from -2.09 V to -1.7 (one
diode drop below the -0.9 V base voltage of the input
transistor), and since the base voltage of the fixed-
bias transistor (Q5) is held at -1.29 V, the base-
emitter voltage of Q5 cannot sustain conduction.
Hence, this transistor is cut off.

This action is reversible, so that when the input
signal(s) return to the LOW state, Q1 - Q4 are again
turned off and Q5 again becomes forward biased. The
collector voltages resulting from the switching action
of Q1 - Q4 and Q5 are transferred through the output
emitter-follower to the output terminal. Note that
the differential action of the switching transistors
(one section being off when the other is on) furnishes
simultaneous complementary signals at the output.
This action also maintains constant power supply
current drain.
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VARIATIONS AMONG MECL FAMILIES

The basic gate circuits of the four MECL families
are illustrated in Figure 5. From these diagrams, it is
evident that some variations were employed as
technology advanced. The first of these is that the
bias driver for the MECL | Line is not included on the
chip, whereas all subsequent lines have this as an
internal feature.

Second, most corresponding resistor values differ
among all MECL Lines. This difference is necessary to
achieve the varying speed and power improvements of
the different lines. Of course, speed is not determined
by resistor values alone. Transistor geometries, while
not represented on a schematic, are a major deter-
minant. The transistor geometries in conjunction with
the resistor values provide the speed and power
characteristics of the different families.

Third, it will be noted that MECL 10,000 and
MECL Il gates are supplied with base pull-down
resistors (Rp = 50,000 2) in each of the input
transistors while the other two families are not. These
resistors provide a path for base leakage current to
unused input bases, causing them to be well turned
off. Where these resistors are not used, any unused
inputs must be externally tied to a suitable negative
potential, e.g., VEE.

A final significant difference among the families
is in the output circuits. MECL | circuits normally are
supplied with output pull-down resistors on the chip.
MECL Il circuits can be obtained with or without
output resistors. MECL 11l and MECL 10,000 circuits
have open outputs.

The use of on-chip output resistors has both
advantages and limitations. On the plus side is the
obvious advantage that fewer external components
are required. On the minus side is the fact that
wire-ORing capability with on-chip pulldown resistors
is limited. Moreover, with open outputs the designer
can choose both the value and location of his
termination to meet the system requirements. And
finally, the use of external resistors reduces on-
chip heating and power dissipation, allowing more
complex LSI and increasing chip life and reliability.
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FIGURE 5 — BASIC GATE DIAGRAMS FOR
THE MECL FAMILIES
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DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Base leakage current of a MECL expander
input when at VEE.

Total power supply current drawn from
the positive supply by a MECL unit under
test (IC on older data sheets).

Leakage current from input transistor on
MECL devices without pulldown resistors
when test voltage is applied.

Current drain from Vcc power supply
with all inputs at logic HIGH level.

Current drain from Vcc power supply
with all inputs at logic LOW level.

Collector cut-off current (VCg and
VBE(off) as specified). For a MECL gate
expander, this term signifies the total
collector leakage current when all inputs
are at the negative supply potential.

Total power supply current drawn from a
MECL test unit by the negative power
supply.

Forward diode current drawn from an
input of a saturated logic-to-MECL trans-
lator when that input is at ground
potential.

Current into the input of the test unit
when a maximum logic HIGH (V|{H max)
is applied at that input.

HIGH level node input current into an
input node with a specified HIGH level
(VIH max) logic voltage applied to that
node. (Same as lj for positive logic.)

LOW level node input current. The cur-
rent flowing into an input node with a
specified LOW level (V| min) logic
voltage applied to that node.

Load current that is drawn from a MECL
circuit output when measuring the output
HIGH level voltage.

HIGH level output current: the current
flowing into the output, at a specified
HIGH level output voltage.

LOW level output current: the current
flowing into the output, at a specified
LOW level output voltage.

Output short circuit current.

Output current (from a device or circuit,
under such conditions mentioned in
context).

Reverse current drawn from a transistor
input of a test unit when VEE is applied
at that input.

Short-circuit current drawn from a trans-
lator saturating output when that output
is at ground potential.

1-10

Voltage:
VBB
VBE

ves

Vce

vVeer

vVeez

VEE
VF
ViIH

*VIH max

VIHA

VIHA min

*VIH min

ViL

*VIL max

ViLA
VILA max

*VIL min

Reference bias supply voltage.

Base-to-emitter voltage drop of a tran-
sistor at specified collector and base
currents.
Collector-to-base voltage drop of a
transistor at specified collector and base
currents.

General term for the most positive power
supply voltage to a MECL device (usually
ground, except for translator and inter-
face circuits).

Most positive power supply voltage (out-
put devices). (Usually ground for MECL

“devices.)

Most positive power supply voltage (cur-
rent switches and bias driver)(usually
ground for MECL devices).

Most negative power supply voltage for a
circuit (usually -5.2 V for MECL devices).

Input voltage for measuring If on TTL
interface circuits.

Input logic HIGH voltage level (nominal
value).

Maximum HIGH level input voltage: The
most positive (least negative) value of
high-level input voltage, for which
operation of the logic element within
specification limits is guaranteed.

Input logic HIGH threshold voltage level.

Minimum input logic HIGH level (thres-
hold) voltage for which performance is
specified.

Minimum HIGH level input voltage: The
least positive (most negative) value of
HIGH level input voltage for which opera-
tion of the logic element within specifica-
tion limits is guaranteed.

Input logic LOW voltage level (nominal
value).

Maximum LOW level input voltage: The
most positive (least negative) value of
LOW level input voltage for which opera-
tion of the logic element within specifica-
tion limits is guaranteed.

Input logic LOW threshold voltage level.
Maximum input logic LOW level (thres-

hold) voltage for which performance is
specified.

Minimum LOW level input voltage: The
least positive (most negative) value of
LOW level input voltage for which opera-

*JEDEC, EIA, NEMA standard definition



tion of the logic element within specifica-
tion limits is guaranteed.

Vin Input voltage (to a circuit or device).

Vmax Maximum (most positive) supply voltage,
permitted under a specified set of
conditions.

*VOH Output logic HIGH voltage level: The
voltage level at an output terminal for a
specified output current, with the
specified conditions applied to establish a
HIGH level at the output.

VOHA Output logic HIGH threshold voltage
level.

VOHA min Minimum output HIGH threshold voltage
level for which performance is specified.

VOH max Maximum output HIGH or high-level
voltage for given inputs.

VOH min Minimum output HIGH or high-level volt-
age for given inputs.

*VoL Output logic LOW voltage level: The
voltage level at the output terminal for a
specified output current, with the
specified conditions applied to establish a
LOW level at the output.

VoLA Output logic LOW threshold voltage level.

VOLA max Maximum output LOW threshold voltage
level for which performance is specified.

VOL max Maximum output LOW level voltage for
given inputs.

VOL min Minimum output LOW level voltage for
given inputs.

VTIT Line load-resistor terminating voltage for
outputs from a MECL device.

VoLs1 Output logic LOW level on MECL 10,000
line receiver devices with all inputs at
VEE voltage level. (This parameter is only
valid for devices on whose data sheets it is
specified).

VoLs2 Output logic LOW level on MECL 10,000
line receiver devices with all inputs open.
(This parameter is only valid for devices
on whose data sheets it is specified).

Time Parameters:

t+ Waveform rise time (LOW to HIGH), 10%
to 90%, or 20% to 80%, as specified.

t- Waveform fall time (HIGH to LOW), 90%
to 10%, or 80% to 20%, as specified.

tr Same as t+

tf Same as t-

t+- Propagation Delay, see Figure 12.

t-+ Propagation Delay, see Figure 12.

tpd Propagation delay, input to output from
the 50% point of the input waveform at
txtyt pin x (falling edge noted by - or rising

edge noted by +) to the 50% point of the
output waveform at pin y (falling edge
noted by -, or rising edge noted by +). (Cf
Figure 12.)

tx+ Output waveform rise time as measured
from 10% to 90% or 20% to 80% points
on waveform (whichever is specified) at
pin x with input conditions as specified.

tx. Output waveform fall time as measured
from 90% to 10% or 80% to 20% points
on waveform (whichever is specified) at
pin x, with input conditions as specified.

ftog Toggle frequency of a flip-flop or
counter device.

fshift Shift rate for a shift register.

Temperature:

tstg Maximum temperature at which device

may be stored without damage or
performance degradation.

T) Junction (or die) temperature of an inte-
grated circuit device.

Ta Ambient (environment) temperature
existing in the immediate vicinity of an
integrated circuit device package.

04A Thermal resistance of an 1C package,
junction to ambient.

04c Thermal resistance of an IC package,
junction to case.

LFPM Linear feet per minute.

0ca Thermal resistance of an IC package, case
to ambient.

Miscellaneous:

eg Signal generator inputs to a test circuit.
TPin Test point at input of unit under test.
TPout Test point at output of unit under test.
D.U.T. Device under test.

Zout Output impedance.

*Pp The total dc power applied to a device,

not including any power delivered from
the device to a load.

RL Load Resistance.
RT Terminating (load) resistor.
Rp An input pull-down resistor (i.e., con-

nected to the most negative voltage).
*JEDEC, EIA, NEMA standard definition



SECTION II - TECHNICAL DATA

GENERAL CHARACTERISTICS and
SPECIFICATIONS

(See pages 7 and 8 for definitions of symbols and
abbreviations)

In subsequent sections of this Data Book, the
functional blocks of all four MECL lines are iden-
tified and characterized. Complete data sheets are
provided for each of the functions in the MECL I,
MECL W1, and MECL 10,000 families®. To make
these data sheets as useful as possible, and to avoid a
great deal of repetition, the data that is common to
all functional blocks in a line is not repeated on each
individual sheet. Rather, these common char-
acteristics, as well as the application information
that applies to each family, are discussed in this
section.

In general, the common characteristics of major
importance are:

Maximum Ratings, including both dc and ac
characteristics and temperature limits;

Transfer Characteristics, which define logic levels
and switching thresholds;

AC Parameters, such as propagation delays, rise
and fall times and other time dependent char-
acteristics.

In addition, this section will discuss general lay-
out and design guides that will help the designer
in building and testing systems with MECL circuits.

LETTER SYMBOLS AND ABBREVIATIONS

Throughout this section, and in the subsequent
data sheets, letter symbols and abbreviations will be
used in discussing electrical characteristics and
specifications. Recently, these symbols have been
under scrutiny by various industry organizations,
resulting in a number of additions and changes. The
symbols used in this book, and their definitions, are
listed on the preceeding two pages.

MAXIMUM RATINGS

The dc limit parameters beyond which the life of
the devices may be impaired are given in the
following table in Figure 6 for all MECL families. In
addition, the table provides certain ac parameter
limits which, if exceeded, will not destroy the devices,
but could degrade the performance below that of the
guaranteed specifications.

*Complete data sheets for MECL | functions are not included
because this line is recommended only for replacement
purposes. However, such data sheets are available and can be
obtained by contacting your nearest Motorola
representative.

MECL TRANSFER CURVES

For MECL logic gates, the dual (complementary)
outputs must be represented by two transfer curves:
one to describe the OR switching action and one to
describe the NOR switching action. A typical transfer
curve and associated data for all MECL families is
shown in Figure 7a.

It is not necessary to measure transfer curves at all
points of the curves. To guarantee correct operation
it is sufficient merely to measure two sets of min/max
logic level parameters.

The first set is obtained by applying test voltages,
VIL min and ViH max (sequentially) to the gate
inputs, and measuring the OR and NOR output levels
to make sure they are between VQOL max and VOL
min. and VOHmax and VOHmin specifications.

The second set of logic level parameters relates to
the switching thresholds. This set of data is
distinguished by an ““A” in symbol subscripts. A test
voltage, VILA max., is applied to the gate and the
NOR and OR outputs are measured to see that they
are above the VOHA min and below the VO A max
levels, respectively. Similar checks are made using the
test input voltage VIHA min-

The result of these specifications insures that:

a) The switching threshold (=~ Vgg) falls within
the darkest rectangle; i.e. switching does not begin
outside this rectangle;

b) Quiescent logic levels fall in the lightest shaded
ranges;

¢) Guaranteed noise immunity is met.

Figure 7b shows guaranteed 25°C logic level limits
and switching thresholds for each of the MECL fami-
lies, along with typical HIGH and LOW logic levels.

Of additional interest are the variations of these
parameters at limit temperatures. These are given in
the tables of Figure 8, for the MECL I, IlI, and
10,000 families.

All of these specifications assume -5.2 V power
supply operation. Operation at other power-supply
voltages is possible, but will result in further transfer
curve changes. Transfer characteristic data obtained
for a variety of supply voltages are shown in Figure
9. The table accompanying these graphs indicates the
change rates of output voltages as a function of
power supply voltages.

Variations in logic swing amplitude for MECL II,
111, and 10,000 are shown in Figure 10.

NOISE MARGIN

’Noise margin” is a measure of a logic circuit’s
resistance to undesired switching. MECL noise margin
is defined in terms of the specification points
surrounding the switching threshold. The critical
parameters of interest here are those designated with



A. Limits beyond which device life may be impaired:

Family
Characteristic Symbol Unit /MECL1 MECL Il MECL (11 MECL 10,000
Power Supply Voltage (Vcc = 0) VEE Vdc -10to 0 V -10to0 V -8to0V -8to0V
Base Input Voltage (Ve = 0) Vin Vdc Oto VEg Oto Vgg Oto Vgg 0to VEg
Continuous <20 <20 <40 <50
Output Source Current Surge lo mAdc { - - — <100
-55 to +150 . MC1000 -55 to +150 -55 to +150°*
Storage Temperature Tsig °c -53‘8 ;J: 0 55 to +150
-55 to +150
Junction Operating Temperature 1 Ty °c - MC1000 <150 < 165t < 1651t
MC1200 <175
B. Limits beyond which performance may be degraded:
MC-300 MC1000 MC1600
Operating Temperature Range Ta °c '55"w‘c° 3*5’35 :’A 8 ;(7)3 -30 to +85 -30 to +85
Oto +75 -55 to +125 -55t0 +125**
AC Fan-in (Expandable gates) m - <18 <20 - -
AC Fan-out n - <15 <15 - -
DC Fan-out - - - - <70 <70
Power Supply Regulation - - - - +10% +10%
Tcase must be *MC10,100, MC10,200 t Except MC1666-MC1671 < 145°C
<1s0°C. ++MC 10,500, MC 10,600 t1 Plastic Package < 150°C
FIGURE 6 — MAXIMUM RATINGS
:
_ ;
— 1850 1.475 1.105 0.810
Gate Output VOH max - - - ! 4 0810 .
(measured test limits) e * 3 _ﬁ High
miJ_H min | / L% 0960 State
T . oR | 0,980
, !
' i
wE 0000 |NOR! 1 630
T* 1.650
VoL max N | } Low
VoL min L=H 1850 |[f St
Test Conditions: 25° C ViL min : VIH max
Vgg 5.2V
5082 matched Gate Input _ RS ;m
inputs and outputs (Applied test voltage) Vgg = 1.29V
(Switching Threshold)
FIGURE 7a — MECL TRANSFER CURVES (MECL 10,000 ple)
and SPECIFICATION TEST POINTS MECL 10,000
(0] 10,1000 [ 10500 ®
Inputs . Outputs MECL | MECL 1l MECL I} 10,200® | 10,600
ViL min Vee @ -1.850 -1.850 -1.850
VIH max 0 -0.700 0.810 -0.810 -0.720
VoL min -1.760 -1.800 -1.850 -1.850 -1.850
VOL max -1.465 -1.500 -1.620 -1.650 -1.620
VOH min 0.795 0850 ® -0.960 -0.960 -0.930
VOH max -0.690 -0.700 0.810 0.810 -0.720
VILA max - -1.350 -1.485 -1.475 -1.475
VIHA min - 1.025 -1.095 -1.108 -1.105
VOLA max - - -1.600 -1.630 -1.600
VOHA min - -0.980 -0.980 -0.950
With suitable inputs:
Typical Output HIGH State 0.7 0.7 -0.900 -0.900 -0.825
Typical Output LOW State -1.55 158 -1.750 -1.750 -1.725
Nominal Vgg -1.15 -1.175 -1.290 -1.290 -1.290
(Switching Threshold)
@ Stabilized temperature, with =500 Ifpm air flow. DIL package outputs terminated General Conditions:
through 50 Q resistor to -2.0 V. VEg =52V
% MC1660 DIL package. V¢ = ground
MC10101 example. Ta = 25°C

@ See individual data sheets for V|| min.
® 100 2 1oad to -2.0 V, stabilized temperature with =>500 |fpm air flow.

FIGURE 7b — MECL LOGIC LEVEL SPECIFICATIONS (volts) 25°C



TRANSFER DATA FOR TEMPERATURE VARIATIONS

FIGURE 8 —
TYPICAL
TRANSFER
CHARACTERISTICS
AS A
FUNCTION
OF
TEMPERATURE
(see tables below
for data)

-
2 l 85°C
L
o - =
.-0.950 i
 85°C.\ \\I;I -30°C—259¢c—
,/ 25°C. OR Output
-30°C \KAW
OUTPUT VOLTAGE -1.350 !
(VOLTS) —! /M
| 859¢c — 85°C
X /A \NSE NS E
-1.750 ¥
-25°C +—— NOR Output
f-30°c f—4-30°¢
1
16 -1.4 -12 -1.0

MECL 10,000 FAMILY

INPUT VOLTAGE (VOLTS)

Series* {:g:;gg Series** {:g:ggg
(MC10101) (MC10501)

Parameter (volts) -30°C +85°C -55°C +125°C
VIH max & VOH max -0.890 -0.700 -0.830 -0.580
VOH min -1.060 -0.890 71.080 10.825
VOHA min 1.080 20910 1,100 -0.845
VIHA min 1.205 1.035 1.2565 -1.000
VLA max 1,500 1.440 1510 1.400
VOLA max 1.655 1595 1,635 1525
VoL max 1,675 1615 1.655 1545
VIL min & VOL min 1.890 1825 -1.920 1820

*Outputs loaded 50 Q to -2.0 V.

**Qutputs loaded 100 §2 to 2.0 V.

MECL Il (e.g. MC1660) FAMILY
Compatible with MECL 10,000

DIP and Flat Package

Parameter (volts) -30°C +85°C
VIH max -0.875 -0.700
VOH max -0.875 -0.700
VOH min -1.045 -0.890
VOHA min -1.065 -0.910
VIHA min -1.180 -1.025
ViLA max -1515 -1.440
VOLA max -1.630 -1.555
VoL max -1.650 -1.575
ViIL min & VOL min -1.890 -1.830

Note: Outputs loaded 50 §2 to - 2.0 V.
MECL Il FAMILY

Parameter (Volts) -55°C 0°C +75°C +125°C
VIH max -0.825 0.740 -0.615 -0.530
VOH max 0.825 0.735 -0.615 -0.530
VOH min -0.990 -0.895 0.775 -0.700
VIH min -1.165 -1.070 0.950 -0.875
ViL max 1,405 -1.350 -1.260 -1.205
VoL max -1.580 -1.625 -1.435 -1.380
VOL min -1.890 -1.830 1.760 1,720
VIL min <Vee <Vee <Vee <Vge

Note: Noise margin =175 mV.




Vout. OUTPUT VOLTAGE (VOLTS)

1.8
-55°C
1.6 o°c ~
e N
- 1.4 +78°C =]
{4 +126°C <
3
$ 1.2
[~
20
H
o 0.8
7]
Y] //
,
0.4
0.2
-30 -36 -44 -82 -6.0 -7.0 -8.0

Vout, OUTPUT VOLTAGE (VOLTS)

TRANSFER DATA FOR POWER SUPPLY VARIATIONS

+0.2 T a +0.2 T
50 2 Load [ 50 2 Load
-0.2 3 -0.2
2
-0.6 o -0.6
2 —
e A/ VEE = 3.6V k -1.0 L \ Veg = -3.6 V
iy o
-1.4 Taav g -1.4 \ 4.4V
-1.8 =52V E 18 52 S
Tfeov ?: o Vo
-2.2 -2.2
Zr0v 3 7ov 1
-2.6 t Ta =25°C & -2.6 4
_a30 >8 30 Ta = 25°C
32 28 -24 20 -16 -12 -08 -04 0 -32 -28 -24 -2.0 -1.6 -1.2 -08 -04 O
Vin. INPUT VOLTAGE (VOLTS) Vin. INPUT VOLTAGE (VOLTS)
FIGURE 9a — MECL 111/10,000 “OR"" FIGURE 9b — MECL 111/10,000 “NOR"’
-0.7 ~ —0.7 ——
0 -. = L)
N 7777174 B o TN Tas iaste
i Lot S VIV v
-1 1 ’ rVeg=-30Vv__| ~ -1.1 SVEQ\':O—
. v w Ov
-3 71> 2oy < s K \Qs v T
’ I L —a.a v 5 \ \ \ Naq, T —
111/ ) o 15 v
-1.5 T [ T S \ \ \ \ =52
-5.2V 2 v
I I | =4 _o
-1.7 T > —1.7 B )
-0V = & v
“1e 1/ + 5 e Nl ~7 +
T - -70vV Ta = +25°C o NOv A
1 I + " " & 21 -
R [ ][] :
23 -8.0V > L,
18 -14 -0 -0.6 -02 o0 -1.8  -1.a -10 -06 -02 o
Vin, INPUT VOLTAGE (VOLTS) Vin. INPUT VOLTAGE (VOLTS)
FIGURE 9¢ — MECL I} “OR"" FIGURE 9d — MECL 11 “NOR"”
Voltage MECL NIl MECL 10,000* MECL I
AVQH/AVEE 0.015 0.016 0.033
AVOL/AVEE 0.230 0.250 0.27
AVBB/AVEE 0.115 0.148 0.14

*and subsets: 10,200; 10,500; 10,600.
FIGURE 9e — LEVEL CHANGE RATES

LOGIC SWING VARIATIONS WITH TEMPERATURE AND SUPPLY VOLTAGE

VEE. SUPPLY VOLTAGE (VOLTS)

FIGURE 10s — MECL I

1.60

1.44

160 Q to-2 V

1.28

-
=
N

0.96

86°C

0.80

p LOGIC SWING (VOLTS)

0.64

0°c

a
> 0.48

I 25°¢

0.32

-4

4

-5.2

-6.0

VEE.SUPPLY VOLTAGE (VOLTS)

FIGURE 10b — MECL 111/10,000



-1.475 1.108 T Ay = High Noise "Fvo”"\ min
I Margin —~— VIHA min
High
™ oR ‘sune
VOHA min -0.980
AV = Low l}loise —+ ViLtAmax
t Margin —L VOLA max
Gate VoLA max -1.630 )
Output —— : SLto‘tI: NOISE
[ | st MARGIN COMPUTATIONS
|
e — VILA max | VIHA min
Vgg (switching threshold) wi;::::;;::c Typical de
SPECIFICATION POINTS FOR Family Noise Margin Noise Margin
DETERMINING NOISE MARGIN MECL It 0.175/0.150* 0.250/0.200*
c All MECL 10,000 0.126 0.210
A B B MECL HI 0.115 0.200
4 o DIL and Flat Package
ELEMENT 2 NOISE MARGIN MEASUREMENT *Depending on part type. See selector guide or data sheet.
POINTS FOR MECL GATES MECL NOISE MARGIN DATA " )
FIGURE 11

the “A” subscript (VOHA min, VOLA max. VIHA
min. VILA max) in the transfer characteristic curves.

Guaranteed noise margin (NM) is defined as
follows:

NMHIGH LEVEL = VOHA min - VIHA min

NMiow LEVEL = VILA max - VOLA max-

To see how noise margin is computed, assume a
MECL gate drives a similar MECL gate, Figure 11.

At agate input (point B) equal to V| LA max, MECL
gate #2 can begin to enter the shaded transition region.

This is a “‘worst case’’ condition, since the VQLA
max specification point guarantees that no gate can
enter the transition region before an input equal to
VILA max is reached. Clearly then, V|LA max is one
critical point for noise margin computation, since it is
the edge of the transition region.

To find the other critical voltage, consider the
output from MECL gate #1 (point A). What is the
most positive value possible for this voltage {consider-
ing worst case gate specifications)? From Figure 11 it
can be observed that the VQLA max specification
insures that the LOW state OR output from gate 1
can be no greater than VQL A max-

Note that VOLA max is more negative than V||_A
max- Thus, with VOLA max at the input to gate #2,
the transition region is not yet reached. (The input
voltage to gate #2 is still to the left of VLA max On
the transfer curve.)

In order to ever run the chance of switching gate
#2, we would need an additional voltage, to move the
input from VOLA max t© VILA max- This con-
stitutes the ‘‘safety factor’’ known as noise margin. It
can be calculated as the magnitude of the difference

between the two specification voltages, or for the
MECL 10,000 levels shown:

NMLow = VILA max - VOLA max
=-1.475V - (-1.630 V)

=155 mV.
Similarly, for the HIGH state:

NMHIGH = VOHA min - VIHA min

=-0.980V-(-1.105 V)
=125 mV

Analogous results are obtained when considering
the “NOR" transfer data.

Note that these noise margins are absolute worst
case conditions. The lesser of the two noise margins is
that for the HIGH state, 125 mV. This then,
constitutes the guaranteed margin against signal
undershoot, and power or thermal disturbances.

As shown in the table, typical noise margins are
usually better than guaranteed — by about 75 mV.

Noise margin is a dc specification that can be
calculated, since it is defined by specification points
tabulated on MECL data sheets. However, by itself,
this specification does not give a complete picture
regarding the noise immunity of a system built with a
particular set of circuits. Overall system noise im-
munity involves not only noise-margin specifications,
but also other circuit-related factors that determine
how difficult it is to apply a noise signal of sufficient
magnitude and duration to cause the circuit to
propagate a false logic state. In general, then, noise
immunity involves line impedances, circuit output
impedances, and propagation delay in addition to
noise-margin specifications. This subject is discussed
in greater detail in Application Notes AN-298 and
AN-592.



AC OR TIME PARAMETERS

Time dependent specifications are those that
define the effects of the circuit on a specified input
signal, as it travels through the circuit. They include
the time delay involved in changing the output level
from one logic state to another (t+; t-). In addition,
they include the time required for the output
of a circuit to respond to the input signal, des-
ignated as propagation delay. Since this terminol-
ogy has varied over the years, and because the

Overshoot {

High Level
Undershoot 3__/_f \ Vina
Ves

ViLa
_/ Undershoot {

MECL WAVEFORM TERMINOLOGY

Low Leve!

“‘conditions’’ associated with a particular parameter
may differ among logic families, the common MECL
waveform and propagation delay terminology are
depicted in Figure 12. Specific rise, fall, and prop-
agation delay times are given on the data sheet
for each specific functional block, but like the
transfer characteristics, ac parameters are temperature
and voltage dependent. Typical variations for the
MECL families are given in the curves of Figure 13.

Vout OR

90% 80% Vout NOR 50%
Vout 10% Vout 20%
. " *Designated tpd- on older data sheets
v v t- ~— A * *Designated tpg+ on older data sheets

t-=tf tb=t,

MECL 11, Il RISE AND FALL TIMES  MECL 10,000 RISE AND FALL TIMES

t-=t t+=t,

MECL PROPAGATION DELAY

FIGURE 12
2.6 -
3 T T T ] 5 28 N, |
£ 25 50 © Load to -2.0 I\/ +85°C ; 2.4 50 £ Load to -2.0 V
: 24 OR 25°c| ‘_t, 23 85°C
D23 — -30°C I
W 2. o 22 ~<—_T—NOR 255
z z — S
3 22 o 21 /-30 c
- ey 0,
F 21 Eoa N 85°C
% as:c 3 2.0 ] oR = 25°c|
2 2.0 NOR 125 c| g 1.9 F— S
S 19 — = S 18 — S0
3 | g
a 1.8 - 1.7
.
L 1.7 s 16
i K s
-3.6 -4.4 -5.2 -6.0 -6.8 -3.6 -4.4 -5.2 -6.0 -6.8

VEE,.SUPPLY VOLTAGE (VOLTS)
*Formerly designated tpg.

FIGURE 13a — TYPICAL PROPAGATION DELAY t--*
versus Vgg and TEMPERATURE (MECL 10,000)

3.9 50 2 Load to -2.0 V B
38 — T |
3.7 == - 85°C
= _—
2 36 "‘°C|
£ — C
S 35 -30°C
F 34
3
233
“ 3.2 M~ OR
&
3.1 P~ P — 85°¢C
——
3.0 T~ 25 °c]
2.9 I S -30°Cc
36 a4 5.2 6.0 6.8

VEE.SUPPLY VOLTAGE (VOLTS)

FIGURE 13c — TYPICAL FALL TIME (90% to 10%)
versus TEMPERATURE and SUPPLY VOLTAGE
(MECL 10,100)

VEE.SUPPLY VOLTAGE (VOLTS)
* *Formerly designated tpq+

FIGURE 13b — TYPICAL PROPAGATION DELAY t++**
versus VEg and TEMPERATURE (MECL 10,000)

52 L.
5.0 ~<—50 2 Load to 2.0V
a8 \;
7 as = ——
= 25°C
w )|
g ae NOR 1 30%
F a2
w
«» 4.0 ~
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TYPICAL DELAY TIMES FOR MECL 10,000 FAMILY
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SETUP AND HOLD TIMES

The tsetup and thold times are two ac specifi-
cations which can be confused unless clearly defined.
For MECL devices, tsetup is defined as the time
(560% — 50%) before a Clock transition that Data must
be present for a bistable circuit to “recognize’’ the
incoming Data.
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TEMPERATURE and SUPPLY VOLTAGE
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The thold is similarly defined to be the time after the
Clock transition that Data must remain to insure that
bistable outputs retain their state.

In specifying devices, Motorola establishes and
guarantees values for tsetyp and thold. The limits for
tsetup and thold insure proper logical function of
bistable circuits, but do not guarantee that prop-
agation delay or noise specifications will be met under
all conditions when operating near the limits. For
MECL bistable circuits, proper device operation
usually occurs with Data present for somewhat less
time than that specified for tsetup and tholg-



SECTION il — OPERATIONAL DATA

POWER SUPPLY CONSIDERATIONS

MECL circuits are characterized with the Vcc
point at ground potential and the VEE point at -5.2
V. While this MECL convention is not necessarily
mandatory, it does result in maximum noise im-
munity. This is so because any noise induced on the
VEE line is applied to the circuit as a common-mode
signal which is rejected by the differential action of
the MECL input circuit. Noise induced into the Vcg
line is not cancelled out in this fashion. Hence, a good
system ground at the VcC bus is required for best
noise immunity.

Power supply regulation of 10% or better is
recommended. The -5.2 V power supply potential
will result in best circuit speed. Other values for VEg
may be used. A more negative voltage will increase
noise margins at a cost of increased power dissipation.
A less negative voltage will have just the opposite
effect.

On logic cards, a ground plane or ground bus
system should be used. A bus system should be wide
enough to prevent significant voltage drops between
supply and device and to produce a low source
inductance.

Although little power supply noise is generated by
MECL logic, power supply bypass capacitors are
recommended to handle switching currents caused by
stray capacitance and asymmetric circuit loading. A
parallel combination of a 1.0 uF and a 100 pF
capacitor at the power entrance to the board, and a
0.01 uF low-inductance capacitor between ground
and the -5.2 V line every four to six packages, are
recommended.

Most MECL 10,000 and MECL |1l circuits have
two Vg leads. V1 supplies current to the output
transistors and V(G2 is connected to the circuit logic
transistors. The separate VcC pins reduce cross-
coupling between individual circuits within a package
even when the outputs are driving heavy loads.
Circuits with large drive capability, similar to the
MC10110, have two Vg1 pins. The Vg pins should
be connected to the ground plane or ground bus as
close to the package as possible.

All MECL Il, MECL ti1, and MECL 10,000 devices
have their own internal temperature and power-volt-
age-compensated bias voltage sources.

For further discussion of MECL power supply
considerations to be made in system designing, see
MECL System Design Handbook, Ch. 5.

POWER DISSIPATION

The power dissipation of MECL functional blocks
is specified on their respective data sheets. This
specification does not include power dissipated in the
output devices due to output termination. The
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Output Terminating
Transistor Resistor
Power Power
Terminating Dissipati Dissipati
Resistor Value (mw) (mwW)
150 ohms to -2.0 Vdc 5.0 4.3
100 ohms to -2.0 Vdc 75 6.5
75 ohms to -2.0 Vdc 10 8.7
50 ohms to -2.0 Vdc 15 13
2.0k ohms to VEE 25 7.7
1.0 k ohm to VEg 49 15.4
680 ohms to VEg 72 226
610 ohms to VEg 9.7 30.2
270 ohms to VEg 18.3 57.2
82 ohms to Ve and 15 140
130 ohms to VEg

FIGURE 14 — TYPICAL POWER DISSIPATION
IN OUTPUT CIRCUIT WITH EXTERNAL
TERMINATING RESISTORS

system designer can compute total package power for
his particular termination technique by adding, |g x
5.2 + Output Device Power. Some of the devices in
the MECL I, Il, and IIl Lines include on-chip
output pulldown resistors, so that adding termina-
tion power has already been accomplished. None of
the devices in the MECL 10,000 Series incorporate
internal output pulldown resistors.

The omission of these resistors permits the use of
external terminations designed to yield best system
performance. To obtain total operating power dissipa-
tion of a particular functional block in a system, the
dissipation of the output transistor, under load, must
be added to the specified power dissipation of those
circuits without internal termination.

The table in Figure 14 lists the power dissipation
in the output transistors plus that in the external
terminating resistors, for the more commonly used
termination values and circuit configurations. To
obtain true package power dissipation, one output-
transistor power-dissipation value must be added to
the specified package power dissipation for each
external termination resistor used in conjunction with
that package. To obtain system power dissipation, the
stated dissipation in the external terminating resistors
must be added as well. Unused outputs draw no
power and may be ignored.

The power dissipation of MECL functional blocks
varies with both temperature and VEE. Typical
variations are shown in Figure 15. The graph is
normalized so that it applies to all MECL lines. The
reference temperature is 25°C and the reference
power is obtained by multiplying the typical Ig value
(total power supply drain current specified on the
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data sheet) by VEE (5.2 V). For those devices where
only the maximum value of Ig is specified on the
data sheet, nominal power dissipation is approximate-
ly 80% of that calculated with the IE (max)
specification.

LOADING CHARACTERISTICS

The differential input to MECL circuits offers
several advantages. Its common-mode-rejection
feature offers immunity against power-supply noise
injection, and its relatively high input impedance
makes it possible for any circuit to drive a relatively
large number of gate inputs without deterioration of
the guaranteed noise margin. Hence, dc fan-out with
MECL circuits does not normally present a design
problem.

The specified dc loading factors (the number of
gate inputs of the same family that can be driven by a
circuit output) for MECL | and MECL Il families is
25. For MECL 10,000, it is 90; and for MECL I, it
is 70 or 7, depending on the input impedance of the
circuit (whether the system is implemented with
high-impedance or low-impedance devices).

Graphs showing typical output voltage levels as a
function of load current for MECL 11, lll, and 10,000
are shown in Figure 16. These graphs can be used to
determine the actual output voltages for loads
exceeding normal operation.

While dc loading causes a change in output voltage
levels, thereby tending to affect noise margins, ac
loading increases the capacitances associated with the
circuit and, therefore, affects circuit speed. The effect
of fan-out on MECL |l speed is shown in the graphs
of Figure 17.

For MECL 10,000 and MECL Il, best
performance at fan-outs greater than 10 and 6,
respectively, will occur with the use of transmission
lines.
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The propagation delay and rise time of a driving
gate are affected very little by capacitance loading
along a matched parallel-terminated transmission line.
However, the delay and characteristic impedance of
the transmission line itself are affected by the
distributed capacitance. Signal propagation down the
line will be increased by a factor, v/ 1 + C4/Co. Here
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FIGURE 18b — MECL 10,000 RISE and FALL TIME

(10% to 90%) versus FANOUT (Fanout at End of 14’ 50 2
Matched Transmission Line)

Co is the normal line capacitance, and Cq is the
distributed capacitance due to loading and stubs off
the line.

Maximum allowable stub lengths for loading off of
a MECL 10,000 transmission line vary with line
impedance. For example, with Zo = 50 ohms,
maximum stub length would be 4.5 inches (1.8 in. for



MECL I11). But when Zg = 100 ohms, the maximum
allowable stub length is decreased to 2.8 inches (1.0
in. for MECL 1H1).

The input loading capacitance of a MECL 10,000
device is 2.9 pF (e.g. MC10109). Therefore it is
recommended that non-transmission-line environment
fanout be limited to a'maximum of 10 loads, due to
line delay increases which limit system speed.

The input loading capacitance of a MECL 111 logic
function is 3.3 pF. Therefore it is recommended
that non-transmission-line environment fanout be limi-
ted to a maximum of 6 loads.

Shown in Figure 18 are the effects of fanout on
MECL 10,000 time parameters.

UNUSED MECL INPUTS

The input impedance of a differential amplifier, as
used in the typical MECL input circuit, is very high
when the applied signal level is low. Under low-signal
conditions, therefore, any leakage to the input
capacitance of the gate could cause a gradual build-up
of voltage on the input lead, thereby adversely
affecting the switching characteristics at low repeti-
tion rates.

For MECL | and MECL Il circuits, the gate inputs
are essentially open. In use, therefore, any unused
inputs should be tied to a negative potential for

SECTION IV—SYSTEM

THERMAL MANAGEMENT

Circuit performance and long-term circuit re-
liability are affected by die temperature. Normally,
both are improved by keeping the IC junction
temperatures low.

Electrical power dissipated in any integrated cir-
cuit is a source of heat. This heat source increases the
temperature of the die relative to some reference
point, normally the ambient temperature of 25°C in
still air. The temperature increase, then, depends -on
the amount of power dissipated in the circuit and on
the net thermal resistance between the heat source
and the reference point.

The average temperature at the junction is a
function of the system’s ability to remove heat
generated in the circuit — from the junction region to
the .ambient environment. The basic formula for
converting power dissipation to estimated junction
temperature is:

Ty=TA+Pp(Byc+0cA) (4]
or

Ty=Ta+Pp (6ya) (2)
where

TJ = junction temperature

TA = ambient temperature

Pp = calculated power dissipation

reliable system operation. Most devices can use VEE
as the input return, but control inputs of series
reliable system operation. Most devices can use
VEE as the input return, but control inputs of
series gated devices such as the MC1019, MC1021,
MC1028, MC1035, MC1038, MC1045, and MC1066
should be returned to the VQ[ level. This protects
against voltage buildup on the unused inputs and
assures that noise immunity depends only on those
inputs actively used.

All single-ended input MECL 10,000 and MECL 111
circuits contain input pull-down resistors between the
input transistor bases and VEE. As a result, unused
inputs may be left unconnected (the resistor provides
a sink for IcgQ leakage currents, and inputs are held
sufficiently negative that circuits will not trigger due
to noise coupled into such inputs).

Input pull-down resistor values for the MECL IlI
high-impedance circuits and all MECL 10,000 devices
are typically 50 k2 and are not to be used as
pull-down resistors for preceding open-emitter out-
puts.

Several MECL 10,000 devices don’t contain input
pull-downs. Examples are the differential line re-
ceivers, MC10115 and MC10116. If a single dif-
ferential receiver of either device type is unused, one
input of that receiver must be tied to the Vg pin
provided, and the other input goes to VEE.

DESIGN CONSIDERATIONS

0 yc = thermal resistance, junction to case
OcA = thermal resistance, case to ambient
04A = thermal resistance, junction to ambient
Only two terms on the right side of equation (1)
can be varied by the user — the ambient temperature,
and the device case-to-ambient thermal resistance,
0ca. (To some extent the device power dissipation
can be also controlled, but under recommended use
the VEE supply and loading dictate a fixed power
dissipation.) Hence, both system air flow and the
MECL package mounting technique affect the
thermal resistance term.

S
0A — °C/MWatt oyc -
(Stilt Air) °CMatt

Package Worst Case| Typical | Worst Case

Ceramic Flat Pack 210 166 60

{Cerflat) 1/4x1/4

{Gold Eutectic Die Bond)

Plastic Dual-In-Line, 150 100 70

14 lead or 16 lead

{Gold Eutectic Die Bond)

Ceramic Dual-In-Line 150 100 50

14 or 16 lead

(Gold Eutectic Die Bond)

Ceramic Dual-In-Line . .

24 Lead - 45 10

Plastic Dual-In-Line .

24 Lead - 65 -

*Data for 8200 sq. mil die size

**500 Ifpm air flow
FIGURE 19 — WORST CASE AND TYPICAL THERMAL
RESISTANCE RATINGS FOR SELECTED ICPACKAGES
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Package Type — 16-Lead Black Ceramic
Dissipation Level — 200 mW
Air Flow — Z-Axis 256°C*
Method — Calibrated Diode
Package Mounting # 1 Barnes Socket
#2 Printed Circuit Board
4" x 6" x 0.062"° — 20z. Cu.

*x-axis air flow lowers OJA by s°c per watt.

FIGURE 21 — TYPICAL THERMAL RESISTANCES FOR
16-PIN BLACK CERAMIC DUAL IN-LINE PACKAGES

Pack oo oA
Stud Copper heat sink 37°C/W typ
Dual In-Line 2500 linear fpm blown air | 50°C/W typ
Low Power
Dual In-Line Mounted in heat sink | 35°C/W max
High Power and
(Pp >500 mW)| 500 linear fpm blown air

or
Mounted in heat sink
and
on printed circuit ground
plane using termal paste

FIGURE 22 — THERMAL CONDITIONS FOR
DC SPECIFICATIONS — MECL IlI
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Internally, thermal resistance of an integrated
circuit is a function of the package material and size,
and of the method used in bonding the IC die to the
package. For some standard IC packages, the worst-
case and typical thermal resistance values are given in
the table in Figure 19. In Figure 20, this basic data is
converted into a graph showing the maximum power
dissipation allowable at various ambient temperatures
for circuits mounted in the various packages, taking
into account the maximum permissible junction
temperature for devices packaged in plastic or ceramic.
These measurements are taken in still air.

The effect of air flow qver the packages on 8 ja is
illustrated in the graph of Figure 21 for two different
mounting methods. This driven air flow reduces the
thermal resistance of the package, therefore per-
mitting a corresponding increase in power dissipation
without exceeding the maximum permissible junction
temperature.

As an- example of the use of the information
above, the junction temperature for a quad MECL
10,000 gate loaded with four 50 ohm loads can be
calculated. Typical total power dissipation (including
a load) for this quad gate is 164 mW. Assume for this
thermal study that air flow is 500 linear feet per
minute and that the device is soldered into a printed
circuit board. From Figure 21, curve #2, 0)A is
50°C/W. With T (air flow temperature at the device)
equal to 25°C, the following junction temperature
results:

Ty=PpOsa+Ta
Ty =(0.164 W) (50°C/W) +25°C = 33.2°C

Under the above operating conditions the MECL
10,000 quad gate has its junction elevated above
ambient temperature by only 8.2°C. -

Even though devices on a printed circuit board
may each have different power dissipations, alt will
have the same input and output levels provided that
each is subject to identical air flow and the same
ambient air temperature. This eases design, since the
only change in levels between devices is due to the
increase in ambient temperature as the air passes over
the devices, or differences in ambient temperature
between two devices.

MOUNTING and HEAT SINK SUGGESTIONS for
MECL. 111

With large subnanosecond logic systems, the use of
multilayer printed circuit boards is recommended.
Such boards permit better ground planes and shorter
interconnection runs than single-layer boards and also
allow better use of stripline techniques.

MECL |1l circuits have an average power dissipa-
tion of approximately 60 mW per logic gate. Ade-
quate cooling should be provided to insure that
device junction temperatures do not exceed 110°C.

The dc data sheet specifications for MECL 11l are
given for an operating temperature range from -30°C



to +850C for the conditions described in the table
of Figure 22.

The designer may want to use MECL Ill under
conditions that vary from those given. The main
restriction facing the designer is that a few high power
dual in-line parts* dissipating typically 900 mW under
load require heat sinking to assure a 8 ja < 35°C/W
which will keep junction temperature below 110°C.

The low-power dual in-line parts may be used
without air and with higher 6ja. However, the
designer must bear in mind that junction tempera-
tures will be higher for higher 0 A, even though the
ambient temperature is the same. Higher junction
temperatures will cause logic levels to shift.

As an example, a 450 mW device operated at 6 a
= 80°C/W shows a HIGH logic level shift of about
17.5 mV above the HIGH logic level when operated
with a 8ja = 50°C/W (level shift = ATy X 1.3
mV/° C).

If logic levels of individual devices shift by
different amounts (depending on Pp and 6 ja), noise
margins are somewhat reduced. Therefore, the system
designer must lay out his system bearing in mind that
the mounting procedures to be used should minimize
thermal effects on noise margin.

The following sections on package mounting and
thermal characteristics are intended to provide the
designer with sufficient information to insure good
noise margins and high reliability in MECL 111 system
use.

Ceramic Dual In-Line Package, Case 620

MECL 11l low-power devices are specified with
04 typically 50°C/W, and the high-power units (Pp
> 500 mW) with 8 ja equal to 35°C/W maximum. To
aid the designer in using the 'L’ (ceramic dual in-line)
package, curves and data showing thermal character-
istics of the package are provided in Figure 21.

The use of multi-layer printed circuit boards is
recommended to provide both a ground plane and a
good thermal path for heat dissipation. Also, a
multi-layer board allows the use of microstrip line
techniques to provide transmission line inter-
connections.

Two-sided printed circuit boards.may be used
where board dimensions and package count are small.
If possible, the Vcc ground plane should face the
bottom of the package to form the thermal con-
duction plane. If signal lines must be placed on both
sides of the board, the VEE plane may be used as the
thermal plane, and at the same time may be used as a
pseudo ground plane. The pseudo ground plane
becomes the ac ground reference under the signal
lines placed on the same side as the Vcc ground
plane (now on the opposite side of the board from
the packages), thus maintaining a microstrip signal
line environment.

Two-ounce copper board is recommended for
*i.e. MC1654, MC1678, MC1694, etc.
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thermal conduction and mechanical strength. Also,
mounting holes for low power devices may be
counter sunk to allow the package bottom to contact
the heat plane. This technique used along with
thermal paste will provide good thermal conduction.

Printed channeling is a useful technique for con-
duction of heat away from the MECL dual in-line
package when the device is soldered into a printed
circuit board. As illustrated in Figure 23, this heat
dissipation method could also serve as VEE voltage
distribution or as a ground bus. The channels should
terminate into channel strips at each side or the rear
of a plug-in type printed circuit board. The heat can
then be removed from the circuit board, or board
slide rack, by means of wipers that come into thermal
contact with the edge channels.

T

Top View

] “‘:’

Spacing (Inches)
Pack age Cx Cy C;
Ceramic 0.9 0.2 0.5
Dual-in-Line
Flat 0.4 | 0.08] 0.45

Side View

FIGURE 23a — TYPICAL MECL I1I/MECL 10,000
CIRCUIT BOARD SPACING

Channel

Wiper

FIGURE 23b — CHANNEL/WIPER HEAT SINKING ON
DOUBLE LAYER BOARD USED WITH MECL Il



Mounting
Screws

Retainer Clip
IERC DC
0000808

16-Pine Dual
In-Line
Ceramic
Package

Heat Dissipator
IERC-LIC-214A2WCB

Mounting

4 Hole
Multi-Layer
PC Board

FIGURE 24 — MECL 11l HIGH-POWER DUAL IN-LINE
PACKAGE MOUNTING (With Heat Sink, in 500 Ifpm of Air)

Power Dissipati Ji ion Temperature Gradient
(mw) (°C/Package)
200 0.4
250 05
300 0.63
400 0.88

Devices mounted on 0.062’’ PC board with Z axis spacing of
0.5". Air flow is 500 fpm along the Z axis.

FIGURE 25 — THERMAL GRADIENT OF
JUNCTION TEMPERATURE
(16-Pin MECL Dual In-Line Package)

MECL HI* MECL 10,000
or MECL 111

36 2

1.5k

MECL 10,000 ©VEE
or MECL Il MECL I

Vee
*no internal 1.5 k{2 pulldown resistor

FIGURE 26 — INTERFACING MECL Il TO
MECL Iil OR MECL 10,000

For the high-power devices requiring 6ja of
less than 350C/W, a suitable heat sink is the
IERC-LIC-214A2WCB shown in Figure 24. The heat
sink should have a minimum of 500 Ifpm blown air
or be mounted directly on the copper ground plane
(using silicone paste) if used in still air, to meet the
35°C/W maximum rating. (See IERC Data Sheet for
LIC-214A2WCB.) The heat sink shown allows easy
access to the dual in-line IC pins for connection to
Microstrip line.

Air Flow

The majority of MECL HI users employ some
form of air-flow cooling. As air passes over each
device on a printed circuit board, it absorbs heat from
each package. This heat gradient from the first
package to the last package is a function of the air
flow rate and individual package dissipations. Figure
25 provides gradient data at power levels of 200 mW.
250 mW, 300 mW, and 400 mW with an air flow rate
of 500 Ifpm. These figures show the proportionate
increase in the junction temperature of each dual
in-line package as the air passes over each device. For
higher rates of air flow the change in junction
temperature from package to package down the air
stream will be lower due to greater cooling.

(For further discussion of Thermal Management in
MECL systems, see MECL System Design Handbook,
Ch.6.)

COMPATIBILITY AMONG MECL FAMILIES

MECL circuits are designed to interface with each
other over a power supply voltage range of +10%
from the nominal -5.2 V without loss of noise margin
(other than that due to reduced signal swing at low
voltage). However, if two circuits are at different
supply voltages or on the same power supply with a
voltage offset between circuits, there will be a
predictable loss of noise margin.

The MECL 10,000 logic family was designed to be
directly level compatible with the MECL Il logic
family in dual in-line packages. The MECL |l family
has somewhat higher output levels but is compatible
with the faster MECL 10,000 and MECL Iil inputs
when MECL 11 is loaded with the resistor pair, shown
in Figure 26. The resistor combination insures full
noise margin in the logic LOW level. An alternate
approach is to use a single 510 ohm resistor to VEE
on the MECL |1 output, but some-loss of noise margin
takes place. Conversely, lightly loading the MECL
10,000 or MECL Il outputs with a 1.5 k2 resistor
raises the output logic levels to meet MECL Il
requirements. MECL Il will operate directly with
MECL 10,000 and MECL Ill, but there is a loss of
noise margin (at the interface point only).



INTERFACING MECL to SLOWER LOGIC TYPES

MECL circuits are interfaceable with most other
logic forms. For MECL/MTTL/MDTL interfaces, when
MECL is operated at the recommended -5.2 volts and
TTL/DTL at +5 V supply, currently available trans-
lator circuits, such as MC10124 and MC10125, may
be used.

For systems where a dual supply (-5.2 V and + 5
V) is not practical, a discrete-component translator
can be designed. For details, see MECL System
Design Handbook, Ch. 8. Such circuits can easily be
made fast enough for any available TTL.

MECL also interfaces readily with MOS. With

CMOS operating at +5 V, any of the MECL to TTL
translators works very well. On the other hand,
CMOS will drive MECL directly when using a
common -5.2 V supply. P-channel MOS, operating
with a negative supply, requires simple translators to
equalize the differing logic levels.
' Specific circuitry for use in interfacing MECL
families to other logic types is given in detail in
Chapter 8 of the MECL System Design Handbook.
Complex MECL 10,000 functions are presently
available to interface MECL 10,000 with MOS
logic, MOS memories, TTL tri-state circuits, and
IBM bus logic levels.

CIRCUIT INTERCONNECTIONS

Though not necessarily essential, the use of multi-
layer printed circuit boards offers a number of
advantages in the development of high-speed logic
cards. Not only do multi-layer boards achieve a much
higher package density, interconnecting leads are kept
shorter, thus minimizing propagation delay between
packages. This is particularly beneficial with MECL
11 which has relatively fast (1 ns) rise and fall times.
Moreover, the unbroken ground planes made possible
with multi-layer boards permit much more precise
control of transmission line impedances when these
are used for interconnecting purposes. Thus multi-
layer boards are recommended for MECL 1l layouts
and are justified when operating MECL 10,000 at top
circuit speed, when high-density packaging is a
requirement, or when transmission line interconnects
are used.

Point-to-point back-plane wiring without matched
line terminations may be employed for MECL inter-
connections if line runs are kept short. At MECL |1
speeds, this applies to line runs up to 12 inches, for
MECL 10,000 up to 8 inches, and for MECL 11 up to
1 inch (maximum open wire lengths for less than 100
mV undershoot). But, because of the open-emitter
outputs of MECL 10,000 and MECL IlI circuits,
pull-down resistors are always required. Several ways
of connecting such pull-down resistors are shown in
Figure 27.

Resistor values for the connection in Figure 27(a)
may range from 270 ohms to 2 k2 depending on

Rp
5.2V (a)
Rp
20V (b)
Ra
Rp
5.2V (c)

FIGURE 27 — PULL-DOWN RESISTOR TECHNIQUES

power and load requirements (see MECL System
Design Handbook, Ch. 3). Power may be saved by
connecting pull-down resistors in the range of 50
ohms (100 ohm minimum for MC10,500 and
MC10,600 Series parts) to 150 ohms, to -2.0 Vdc, as
shown in Figure 27(b). Use of a series damping
resistor, Figure 27(c), will extend permissible lengths
of unmatched-impedance interconnections, with
some loss of edge speed.

With proper choice of the series damping resistor,
line lengths can be extended to any length™, while
limiting overshoot and undershoot to a predeter-
mined amount. Damping resistors usually range in
value from 10 ohms to 150 ohms, depending on the
line length, fanout, and impedance. The open emitter-
follower outputs of MECL i and MECL 10,000 give
the system designer all possible line driving options.

= *pd |
4
J_ - j to;l(_ -
]Li Vrr

FIGURE 29a — PARALLEL TERMINATED LINE

5.2V

FIGURE 29b — PARALLEL TERMINATION —
THEVENIN EQUIVALENT
*Limited only by line attenuation and
bandwidth characteristics.
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FIGURE 30 — SERIES TERMINATED LINE

One major advantage of MECL over saturated
logic is its capability for driving matched-impedance
transmission lines. Use of transmission lines retains
signal integrity over long distances. The MECL 111 and
MECL 10,000 emitter-follower output transistors will
drive a 50-ohm transmission line (100 ohms or greater
for MECL 10,500 and MC10,600 Series) terminated
to -2.0 Vdc. This is the equivalent current load of 22
mA in the HIGH logic state and 6 mA in the LOW
state.

Parallel termination of transmission lines can be
done in two ways. One, as shown in Figure 28(a),
uses a single resistor whose value is equal to the
impedance (Zg) of the line. A terminating voltage
(VTT) of 20 Vdc must be supplied to the
terminating resistor. '

Another method of parallel termination uses a pair
of resistors, R1 and R2. Figure 28(b) illustrates this
method. The foflowing two equations are used to
calculate the values of R1 and R2:

R1=1.62,
_R1+2Z,
RZ-R1+Z°

Another popular approach is the series-terminated
transmission line (see Figure 29). This differs from
parallel termination in that only one-half the logic
swing is propagated through the lines. The logic swing
doubles at the end of the transmission line due to
reflection on an open line, again establishing a full
logic swing.

To maintain clean wave fronts, the input im-
pedance of the driven gate must be much greater than
the characteristic impedance of the transmission line.
This condition is satisfied by MECL circuits which
have high impedance inputs. Using the appropriate
terminating resistor (Rg) at point A (Figure 29), the
reflections in the transmission line will be terminated.

The advantages of series termination include ease
of driving multiple series-terminated lines, low power
consumption, and low cross-talk between adjacent
lines. The disadvantage of this system is that loads
may not be distributed along the transmission line
due to the one-half logic swing present at inter-
mediate points.
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MC1660

MC1692

-20v

FIGURE 31 — TWISTED PAIR LINE DRIVER/RECEIVER

For board to board interconnections, coaxial cable
may be used for signal conductors. The termination
techniques just discussed also apply when using coax.
Coaxial cable has the advantages of good noise
immunity and low attenuation at high frequencies.
No significant performance degradation occurs for
lengths up to 20 feet for MECL Ill, and up to 50 feet
for MECL 10,000.

Twisted pair lines are one of the most popular
methods of interconnecting cards or panels. MECL
complementary outputs are connected to one end of
the twisted-pair line, and a differential line receiver to
the other as shown in Figure 30. RT is used to
terminate the twisted pair line. The 1 to 15 V
common-mode noise rejection of the line receiver
ignores common-mode cross-talk, permitting multiple
twisted pair lines to be tied into cables. MECL signals
may be sent very long distances (> 1000 feet) on
twisted pair, although line attenuation will limit
bandwidth, degrading edge speeds when long line runs
are made.

/_—_ Card A
Card B

Rp Card C
VEE
.
p—— Card A - .
z
~ Card B
¥4
> Card C
Zo 3 iE Ry = Zo(each)
1 ‘
b 4

*Multiple output gate eg MC10110 VT

FIGURE 32 — PARALLEL FAN-OUT TECHNIQUES

If timing is critical, parallel signal paths (shown in
Figure 31) should be used when fanout to several
cards is required. This will eliminate distortion caused
by long stub lengths off a signal path.

Wirewrapped connections can be used with both
MECL !l and MECL 10,000. For MECL I, the fast
edge speeds (1 ns) create a mismatch at the wirewrap
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Epoxy Glass

-—4.5

Epoxy Glass

FIGURE 32 — PC INTERCONNECTION

LINES FOR USE WITH MECL
connections which can cause reflections, thus reducing
noise immunity. The mismatch occurs also with
MECL Il and MECL 10,000, but the distance between
the wire-wrap connection and the end of the line is
generally short enough so the reflections cause no
problem.

Series damping resistors may be used with wire-
wrapped lines for both MECL 11 and MECL 10,000 to
extend permissible backplane wiring lengths. Twisted
pair lines may be used for even longer distances across
large wirewrapped cards. The twisted pair gives a
more defined characteristic impedance (than a single
wire), and can be connected either single-ended, or
differentially using a line receiver.

The recommended wirewrapped circuit cards have
a ground plane on one side and a voltage plane on the
other, to insure a good ground and a stable voltage
source for the circuits. In addition, the ground plane
near the wirewrapped lines lowers the impedance of
those lines and facilitates terminating the line.
Finally, the ground plane serves to minimize crosstalk
between parallel paths in the signal lines. Point-to-
point wire routing is recommended because crosstalk
will be minimized and line lengths will be shortest.
Commercial wire-wrap boards designed for MECL
10,000 are available from Augat Inc.

Microstrip and Stripline

Microstrip and stripline techniques are used with
printed circuit boards to form transmission lines.
Microstrip consists of a constant-width conductor on
one side of a circuit board, with a ground plane on
the other side (shown in Figure 32.) The char-
acteristic impedance is determined by the width and
thickness of the conductor, the thickness of the
circuit board, and the dielectric constant of the
circuit board material.

Stripline is used with multilayer circuit boards as
shown in Figure 32. Stripline consists of a constant-
width conductor between two ground planes.
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Refer to MECL System Design Handbook, Ch. 3
for a full discussion of the properties and use of these
lines.

CLOCK DISTRIBUTION

Clock distribution can be a system problem. Where
large high-speed clock networks are tequired, a
balanced twisted-pair line is recommended for clock
distribution. A gate such as the MC1001/MC1201,
together with the MC1020/MC1220 Quad Line
Receiver make an excellent combination for distri-
buting the clocking throughout a system. (See the
MC1020/MC1220 data sheet for further detail.) This
method allows control of clock skew time and offers
1.0 V, or better, noise immunity regardless of line
length.

At MECL 10,000 speeds, either coaxial cable or
twisted-pair line (using the MC10101 and MC10115)
can be used to distribute clock signals throughout a
system. Clock line lengths should be controlled and
matched when timing could be critical. Once the
clocking signals arrive on card, a tree distribution
should be used for large-fanouts at high frequency.
An example of the application of this technique is
shown in Figure 33.

Fan-Out = 4 Each

n Card

g9
22
[
Pl
E
i I [o]

T

FIGURE 33 — 64 FANOUT CLOCK DISTRIBUTION



Because of the very high clock rates encountered
in MECL Il systems, rules for clocking are more
rigorous than in slower systems.

The following guidelines should be followed for
best results:

A. On-card Synchronous

Transmission Line

1. Use the NOR output in developing clock chains
or trees. Do not mix OR and NOR outputs in
the chain.

2. Use balanced fanouts on the clock drivers.

3. Overshoot can be reduced by using two parallel
drive lines in place of one drive line with twice
the lumped load.

4. To minimize clock skewing problems on
synchronous sections of the system, line delays
should be matched to within 1 ns.

5. Parallel drive gates should be used when
clocking repetition rates are high, or when high
capacitance loads occur. The bandwidth of a
MECL 11l gate may be extended by paralleling
both halves of a dual gate. Approximately 40 or
50 MHz bandwidth can be gained by paralleling
two or three clock driver gates.

6. Fanout limits should be applied to clock
distribution drivers. Four to six loads should be
the maximum load per driver for best high
speed performance. Avoid large lumped loads at
the end of lines greater than 3 inches. A lumped
load, if used, should be four or fewer loads.

7. For Wire-OR (emitter dotting), two-way lines (a

Clock Distribution via

bus) are recommended. To produce such lines,

both ends of a transmission line are terminated

with 100-ohms impedance. This method should

be used when Wire-OR connections exceed 1

inch apart on a drive line.

B. Off-Card Clock Distribution
1. The OR/NOR outputs of an MC1660 may be
used to drive into twisted pair lines or into flat,
fixed-impedance ribbon cable. At the far end of
the twisted pair an MC1692 differential line
receiver is used. The line should be terminated
with two Zo/2 ohm resistors as shown in Figure

31. This method not only provides high speed,

board-to-board clock distribution, but also

provides system noise margin advantages. Since
the line receiver operates independently of the
vgg reference voltage (differential inputs) the
noise margin from board to board is also
independent of temperature differentials.

2. MECL 111 clock distribution to MECL Il logic
elements can be done one of two ways:

a. Use the OR/NOR outputs or Q/Q outputs to
drive the twisted pair as previously dis-
cussed. Receive differentially with the
MECL )} line receivers {(MC1020, MC1035,
or MC1066). )

b. Use any MECL Il1 single-rail output to drive
MECL Il logic, but lightly load the MECL 111
element (1.5 k2 to -5.2 volts) and maintain
the interface lead length under 1 inch total
(see Figure 26).

$>— A+B:CTT O

X A1B+C+D

K2 A'B+C+D

A+B+C+D

CcC+D

FIGURE 34a — USE OF WIRE-OR AND
COMPLEMENTARY OUTPUTS

Family Number **
MECL I} * 15
MECL 10,000 10
MECL 111 6

*Devices without internal pull-down resistors.
**DC limiting case; not AC recommended.
FIGURE 34b — RECOMMENDED MAXIMUM
NUMBER OF GATES TO BE WIRE-ORed
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Channel A Channel B
O

* Matched 50-ohm coax
* * 0.1 uF-decouples fixture
¢ * * 25 uF dampens supply
variations

PULSE
GENERATOR

3.2V
Vee

+2.0V
Vee

FIGURE 356 — MECL TEST SETUP



LOGIC SHORTCUTS

MECL circuitry offers several logic design con-
veniences. Among these are:

1. Wire-OR (can be produced by wiring MECL
output emittcrs together outside packages).

2. Complementary Logic Outputs (both OR and
NOR are brought out to package pins in most cases).

An example of the use of these two features to
reduce gate and package count is shown in Figure 34a.
The connection shown saves four 2-input gates and
two inverters over non-ECL type logic designs.
Wire-ORing also permits direct connection of MECL
gates to busses (MECL System Design Handbook, Ch.
4).

Propagation delay is increased approximately 50
ps per wire-OR gate. The table in Figure 34b lists
maximum numbers of gates possible for wire-OR
without materially affecting system performance.

The use of a single output pulldown resistor is
recommended per wired-OR, to economize on power
dissipation. However, the use of two pulldown
resistors per wired-OR can improve fall times and be
used for double termination or busses.

Wire-OR should be done between gates on the
same board, but the output of a wire-OR
combination may go off board. Short on-card inter-
connects are recommended.

TESTING MECL 10,000 and MECL 111

To obtain results correlating with Motorola circuit

specifications certain test techniques must be used. A
schematic of a typical gate test circuit is shown in
Figure 35.

A solid ground plane is used in the test set up, and
capacitors bypass Vcci, Vcc2, and VEE pins to
ground. All power leads and signal leads are kept as
short as possible.

The sampling ‘scope interface runs directly to the
50-ohm inputs of Channel A and B via 50-ohm
coaxial cable. Equal-length coaxial cables must be
used between the test set and the A and B 'scope
inputs. A 50-ohm coax cable such as RG58/U or
RG188A/U, is recommended.

Interconnect fittings should be 50 ohm GR, BNC,
Sealectro Conhex, or equivalent.

The pulse generator must be capable of 2.0 ns rise
and fall times for MECL 10,000 and 1.5 ns for MECL
111, In addition, the generator voltage must have an
offset to give MECL signal swings of 400 mV about
a threshold of +0.7 V when Vcc =+2.0 V and VEE =
3.2 V. (Ta=25°C)

The power supplies are shifted +2.0 V, so that the
device under test has only one resistor value to load
into — the precision 50-ohm input impedance of the
sampling oscilloscope. Use of this technique yields a
close correlation between Motorola and customer
testing. The positive supply (Vcg) should be de-
coupled from the test board by R.F. type 25 uF
capacitors to ground. The Vcc pins are bypassed to
ground with 0.1 uF, as is the VEE pin.

SYSTEM CONSIDERATIONS, A SUMMARY OF RECOMMENDATIONS

MECL Nl MECL 10,000 MECL 1t
Power Supply Regulation 10% or better 10% or better 10% or better
On-Card Temperature Gradient Less Than 25°C Less Than 25°C Less Than 25°C
Maximum Non-Transmission Line 12" 8" 1
Length (No Damping Resistor)
Unused Inputs Connect to VEg* Leave Open Leave Open
PC Board Standard 2-Sided or Standard 2-Sided or Multilayer
Multilayer Multitayer
Special Cooling Requirements No No No
Bus Connection Yes Yes Yes
Capability {Wire-OR) (Wire-OR) (Wire-OR)
MSI/LS! Parts Yes Yes Yes (MSI)
Maximum Twisted Pair Length Limited by Cable Response | Limited by Cable Response | Limited by Cable Response
(Differential Drive) Only, Usually > 1000 Only, Usually > 1000’ Only, Usually > 1000’
The Ground Plane to Occupy >25% >50% >75%
Percent Area of Card
Wirewrap may be used Yes Yes Not recommended
Compatible with MECL 10,000 With proper Interface - Yes

*Some devices may not be connected to Vgg; see specific data sheet information.
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PACKAGE OUTLINE DIMENSIONS

A letter suffix to the MECL logic function part number is used to specify the package style (see drawings below).
See appropriate selector guide for specific packaging available for a given device type.

F SUFFIX
CERAMIC PACKAGE
CASE 607-04
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N CIHECTYR

DIMI"MIN [MAX | MIN T MAX

L SUFFIX
CERAMIC PACKAGE
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o

1 ]
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=] 0| f{ﬁ“‘_-""
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NOTES:
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LEADS WHEN FORMED
PARALLEL.
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(WHEN FORMED PARALLEL)

L SUFFIX
CERAMIC PACKAGE
CASE 632-02
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168 199
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254 | -

L 1.628SC _|
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M
N_| 051 | 0.76
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NOTE: p)MENSION “L” TO CENTER OF
LEADS WHEN FORMED PARALLEL.
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SECTION V- MECL LITERATURE

Application Note Abstracts

AN417A
“ICCrystal Controlled Oscillators”

Crystal controlled square wave oscillators can be used
as clock drivers, harmonic sources for frequency
markers, in frequency synthesizers, frequency com-
parators, etc. It is difficult to obtain high frequency
square waves due to the long propagation delays of
most integrated circuits. MECL 10,000 circuits with 2
ns propagation delays eliminate this problem. This
note describes square wave oscillator circuits with
crystal control that are capable of output frequencies,
inverted and non-inverted, up to 200 MHz.

AN-418

““High Speed Monostable Multivibrators

Design with MECL Integrated Circuits’’
This note describes two configurations of monostable
multivibrators using the MC1023 clock driver and a
delay element. Operating frequencies in excess of 70
MHz and pulse widths of 4 nanoseconds are possible.
Methods of obtaining the predetermined delay are
also discussed.

AN-487
‘A High-Speed Ripple-Through
Arithmetic Processor’’

A simple, systematic building block approach for
designing a high-speed, ripple-through arithmetic
processor is described. Using only gates and full
adders, ultra-high speed multiplication, division,
square root extraction, addition, and subtraction may
be performed. Several variations of an arithmetic
processor design are detailed and comparisons of
speed and package count using the MECL and MDTL
logic in 14-pin, 16-pin, 24-pin, 32-pin, and 64-pin
packages are given.

AN-488
““High-Speed Addition
Using Lookahead Carry Techniques’’

The use of the lookahead carry principle to increase
the operating speed of adder systems is described.
Several adders of different sizes using variations of
lookahead carry are developed and the logical
implementation of these using the MTTL Il and
MECL Il logic families is given.

AN-496-A
“Error Detection and Correction
Using Exclusive-OR Gates and Parity Trees”
The availability of Exclusive-OR gates and parity
trees allows digital system designers to use error
detection and correction codes to improve their
system reliability and maintainability without the
major cost penalty that has existed in the past. Use of

1-34

(Application notes are available from Motorola Inc.
at P.O. Box 20924, Phoenix, Arizona 85036)

Exclusive-OR gates and parity trees available in the
MRTL, MTTL, MDTL, and MECL families to design
simple parity and single error Hamming parity detec-
tion and correction circuits is discussed.

AN-504
““The MC1600 Series MECL 111 Gates”

This application note explains the basic operation of
the various gates available in the MECL HI logic
family. Typical operating characteristics are included
as an aid to the designer of high-speed logic along
with recommended layout, breadboarding, and test-
ing procedures. This note will also provide the
designer with some insight into the overall capabilities
of this logic line as they apply to this application.

AN-532-A
“MTTL and MECL
Avionics Digital Frequency Synthesizer’’

This application note discusses several approaches
that illustrate applications of complex digital inte-
grated circuits directed toward avionics frequency
synthesizers. The techniques presented point out the
simplicity with which both MTTL and MECL digital
integrated circuits can be used to produce frequency
synthesis for avionic communications.

AN-534
“’Commutating Filter Techniques’
This note describes the design and construction of
commutating (digital) filters using Motorola MECL 11,
MTTL Il and MC7400 digital integrated circuits. A
short section on commuting filter theory is included
along with examples of filters and their responses.

AN-536

“’Micro-T Packaged Transistors

for High Speed Logic Systems”
Integrated circuits have become the first thought of
most designers faced with a digital problem. For
specialized needs such as extremely high speed, high
speed with minimum power dissipation, or unusual
logic functions, however, discrete transistors in the
ultra-small Micro-T package may prove advantageous.

AN-553
“’A New Generation of
Integrated Avionic Synthesizers’”
The need to generate signals of a multitude of
different frequencies for avionic systems has resulted
in complex solutions in the past. With the introduc-
tion of certain standard product integrated circuits,
frequency synthesis using digital phase locked loop
techniques presents a more practical solution. Several
different types of servo phase locked loop systems are



APPLICATION NOTE ABSTRACTS (continued)

discussed and a practical design example is given.
Results of design examples are presented along with
possible applications.

AN-556
“Interconnection Techniques
for Motorola’s MECL 10,000 Series ECL"

This application note describes some of the charac-
teristics of high speed digital signal lines and gives
wiring rules for MECL 10,000 emitter coupled logic.
The note includes discussions of printed circuit board
interconnects, board-to-board interconnects, and
wirewrapping techniques.

AN-565
“Using Shift Registers
as Pulse Delay Networks"

This note discusses a high-speed clocked shift register
using MECL 10,000 flip-flops and employed as a
digitial incremental delay. The register may be
clocked with a frequency division counter to accom-
plish delay with increments as small as 7.5 ns. The
circuit, as developed, may be used for timing basic
computer decisions or as an adjustable digital delay
fine for pulses.

AN-566
““High Speed Binary Multiplication
Using the MC10181"
With a MECL 4-bit arithmetic unit you can reduce
both package count and interconnections in a ripple
multiplier and achieve very fast multiply times.

AN-567
“MECL Positive and Negative Logic”
Either positive or negative logic assignments may
prove convenient to the MECL system designer. This
note describes the equivalences between the two
approaches and providing guides for converting
between them.

AN-579

““Testing MECL 10,000

Integrated Logic Circuits’’
Circuit testing techniques become increasingly im-
portant as circuit speeds approach and exceed the 2
ns range. With MECL 10,000 and MECL I circuits it
is possible to exploit their 50-ohm output drive
capability to obtain highly accurate test data. This
application note describes techniques for testing
MECL 10,000 circuits for laboratory evaluation, and
discusses key parameters which should be measured
during incoming inspection rapid testing.

1-35

(Application notes are available from Motorola Inc.
at P.O. Box 20924, Phoenix, Arizona 85036)

AN-581

“An MSI 500 MHz Frequency

Counter Using MECL & MTTL"”
The design of an MSI 8-digit LED readout 500 MHz
counter using MECL I1l, MECL 10,000 and TTL is
discussed. Described are two prescalers using MECL,
along with the designs for two input amplifiers. A
unique time-base controller is also shown for
providing a multiphase clock to the counter.

AN-583
A MECL 10,000 Main Frame
Memory System Employing Dynamic
MMOS RAMS”

This application note describes the construction of a
dynamic MOS random access memory system that
employs MECL 10,000 for the memory control logic.
Considered in detail are the memory organization,
layout rules, interfacing, and generation of the
needed control signals.

AN-584
‘Programmable Counters Using the
MC10136 and MC10137 MECL 10,000
Universal Counters’’
This application note describes operation of two
MECL 10,000 Universal counters, and their use in
high speed programmable counters. Circuit diagrams
and waveform traces are included.

AN-592
“AC Noise Immunity of MECL 10,000
Integrated Circuits’’

This application note discusses ac noise immunity as
itrelates to MECL systems. Test circuits for measuring
ac noise immunity are shown, and results to be
expected for typical MECL 10,000 circuits are
presented.

AN-700
“’Simulate MECL System Interconnections
With A Computer Program
Circuit interconnections are an important part of
system design when using high speed logic circuits.
The design of interconnecting paths affects both sys-
tem speed and system accuracy. This application note
describes the use of a computer program to simulate
interconnections for high speed digital systems.

AN-701
“Understanding MECL 10,000 DC and AC
Data Sheet Specifications’’
The dc and ac specifications for emitter-coupled logic
are somewhat different than those for saturated logic.
This application note describes the specifications
found on a MECL 10,000 data sheet and provides
information for understanding these specifications for
persons unfamiliar with emitter-coupled logic.
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AN-709
“MECL 10,000 Arithmetic Elements
MC10179, MC10180, MC10181"

The MECL 10,000 arithmetic functions include a
4-bit arithmetic unit, a dual adder/subtractor, and a
lookahead carry block. This application note describes
the devices and shows their operation in large system
configurations.

AN-720
“Interfacing With MECL 10,000"

This article describes some of the MECL circuits used
to interface with signals not meeting MECL input or
output requirements. The characteristics of these cir-
cuits such as; input impedance, output drive, gain,
and bandwidth allow the system designer to use these
parts to optimize his system. MECL interface circuits
overcome a problem area of many system designs,
which is the efficient coupling on non-compati-
ble signals.

AN-726
“Bussing With MECL 10,000
Integrated Circuits’’

High speed data bus lines are an important part of
modern computer systems. Features of the MECL
10,000 family allow construction of data busses in a
transmission line environment. This application note
describes some of the guidelines to consider when
designing high speed bus lines and shows how the
MC10123 can be used for maximum bus performance.
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MC1000 Series (0 to +75°C)
MC1200 Series (—55 to +125°C)

INTEGRATED CIRCUITS

The MECL 1l series of monolithic integrated logic circuits presents the system
design engineer with an integrated circuit family designed to permit system imple-
mentation with the fewest possible number of individual units. This approach offers
cost savings, reduced power supply requirements, smaller physical size and high

!C' reliability.

MECL Il circuits feature the fastest propagation delay times with commensurate

MIEGL O

FEATURES
® Propagation typically 4 ns
per logic decision

® Excellent noise immunity
characteristics

® Simultaneous OR/NOR

rise and fall times of any family of integrated circuits. This feature plus the constant outputs
current feature of MECL imposes fewer restrictions on design, layout and system ® High fan-in and fan-out
fabrication than any other high-speed family. capabilities
® Internally temperature
compensated
F SUFFIX
CERAMIC PACKAGE
CASE 607 L SUFFIX
CERAMIC PACKAGE
CASE 632
L SUFFIX TO-116 P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648
F SUFFIX
P SUFFIX CERAMIC PACKAGE
PLASTIC PACKAGE CASE 650
CASE 648
FUNCTIONS AND CHARACTERISTICS (vcc =0, VEg = -5.2 V, Tp = 25°C)
Loading Propa- Power
Factor gation Dissipation
Type (D Each Delay mwW
Function -55t0 +125°C | 0 to +75°C Output ns typ typ/pkg Case
Single 6-Input Gate, 3 OR Outputs w/Pulidowns MC1201F,L MC1001P 25 4.0 115 607,632,646
3 NOR Outputs w/Pulldowns
Dual 4-Input Gate, 2 OR Outputs w/Pulldowns MC1204F,L MC1004P 25 4.0 95 607,632,646
2 NOR Outputs w/Pulldowns
Dual 4-Input Gate, 2 OR Outputs w/o Pulldowns MC1206F,L MC1006P 25 4.0 45 607,632,646
2 NOR Outputs w/o Pulldowns
Triple 3-Input Gate, 3 NOR Outputs w/Pulldowns MC1207F,L MC1007P 25 4.0 110 607,632,646
Quad 2-Input Gate, 4 NOR Outputs w/Pulidowns MC1210F L MC1010P 25 4.5 115 607,632,646
Quad 2-Input Gate, 2 NOR Outputs w/Pulidowns MC1211F,L MC1011P 25 4.5 95 607,632,646
2 NOR Outputs w/o Pulldowns

@ Type numbers with F suffix use Case 607 or 650, Type numbers with L suffix use Case 632 or 620 as indicated.
Type numbers with P suffix use Case 646 or 648 as indicated.
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ME@IL [m LOGIC DIAGRAMS

FUNCTIONS AND CHARACTERISTICS (Vcc = 0, VEg = -5.2 V, Tp = 26°C)

Loading Propa- Power
Type ® Factor gation Dissipation
Each Delay mwW
Function -55 to + 125°C | 0 to + 75°C| Output ns typ typ/pkg Case

Quad 2-Input Gate, 4 NOR Outputs w/o Pulidowns MC1212F,L | Mc1o12p 25 a5 65 607, 632, 646
AC Coupled J-K Flip-Flop (85 MHz typ) MC1213F,L | MC1013P 25 6.0 125 607, 632, 6896
Dual R-S Flip-Flop (Positive Clock) MC1214F,L [ MC1014P 25 6.0 140 607, 632, 646
Dual R-S Flip-Flop (Negative Clock) MC1215F,L | MC1015P 25 6.0 140 607, 632, 646
Dual R-S Flip-Flop (Single Rail) MC1216F,L | MC1016P 25 6.0 140 607, 632, 646
Level Translator (Saturated Logic to MECL) MC1217F,L | MC1017P |25 (MECL) 15 105 607, 632, 646
Level Translator (MECL to Saturated Logic) MC1218F,L | MC1018P 7 (DTL) 19 55 607, 632, 646
Full Adder MC1219F,L | MC1019P 25 3.0to0 8.0°* 145 607, 632, 646
Quad Line Receiver MC1220F,L | MC1020P 25 4.0 118 607, 632, 646
Full Subtractor MC1221F,L | MC1021P 25 4.0t0 11°*° 145 607, 632, 646
Type D Flip-Flop MC1222F,L | MC1022pP 25 8.0 110 607, 632, 646
Dual 4-Input OR/NOR Clock Driver . MC1223F,L | MC1023P 25 2.0 250 607, 632, 646
Dual 2-Input Expandable Gate MC1224L MC1024P 25 4.0 95 632, 646

Dual 4 and 5-Input E xpander MC1225F L MC1025P — — — 607, 632, 646
Dual 3-4-Input Transmission Line and Clock Driver* MC1226F,L MC1026P 25 2.0 140 607, 632, 646
AC Coupled J-K Flip-Flop (120 MHz typ) MC1227F,L | mc1027pP 25 4.0 250 607, 632, 646
Dual 4-Channel Data Selector . MC1228F L MC 1028P 25 5.0 170 620, 648, 650
Quad E xclusive OR Gate MC1230F,L | MC1030P 25 5.0 130 607, 632, 646
Quad Exclusive NOR Gate MC1231F,L | MC1031P 25 5.0 130 607, 632, 646
100-MHz AC Coupled Dual J-K Flip-Flop +] MC1232F,L | Mc1032P 25 45 180 620, 648, 650
Dual R-S Flip-Flop (Single Rail, Negative Clock) MC1233F,L | MC1033P 25 6.0 140 607, 632,.646
Type D Flip-Flop *| MC1234F,L | MC1034P 25 4.0 185 607, 632, 646
Triple Line Receiver MC1235F,L | MC1035P 25 5.0 140 607, 632, 646
16-Bit Coincident Memory | Mc1236F,L | MC1036P 5 17 250 607, 632, 646
16-Bit Coincident Memory w/o Pulldowns . MC1237F,L MC1037P 5 17 250 607, 632, 646
Quad Level Translator (MECL to Saturated Logic) MC1239F,L MC1039P 7 (DTL) 12 200 620, 648, 650
Quad Latch MC1240F,L | MC1040P 25 8.0 250 607, 632, 646
Decoder - Display Driver .| Mci12a5F,L | mcioasp - — 178 620, 648, 650
Quad 2-Input AND Gates MC1247F,L | MC1047P 25 5.0 130 607, 632, 646
Quad 2-Input NAND Gates MC1248F,L | MC1048P 25 5.0 130 607, 632, 646
Dual Full Adder | MC1259F,L | mc1059pP 25 9.0 375 620, 648, 650/
Quad 2-Input NOR Gate | MC1262F,L | MC1062P 25 2.0 320 620, 648, 650
Quad 2-Input NOR Gate . MC1263L MC1063P 25 2.0 320 632, 646

Triple Line Receiver +| ™mci1266F,L | MC1066P 25 2.0 350 607, 632, 646
Quad MTTL to MECL Translator With Strobe MC1267F,L | MC1067P 1 5.0 300 620, 648, 650
0“32::51_2';::.;’:;:':&1;:""“'“°' *| mcizesr,L | Mciosse [10mmTTL) 5.0 340 620, 648, 650
Quad Latch MC1270F,L MC1070P 25 8.0 200 607, 632, 646

0] Type numbers with F suffix use Case 607 or 650, Type numbers with L suffix use Case 632 or 620 as indicated.
Type numbers with P suffix use Case 646 or 648 as indicated.

tNot re ded for new ig
*Noise Margin = 150 mV

**Propagation delay time is dependent on data path, see data sheet for details.
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MC1600 Series (-30°C to +85°C)

The requirement for digital systems with ever higher MECL N1 circuit design is similar to that used in the
performance has increased the need for high-speed inte- popular MECL 10,000 family. In the MECL 11l line, as
grated circuits. The industry has recognized that the only well as MECL 10,000, advanced processing techniques are
economical way to obtain high operating system speed is employed and the capability for driving low-impedance
through the use of emitter-coupled logic. Motorola offers terminated lines is provided. MECL Il is recommended
a state-of-the-art, emitter-coupled logic family with sub- for new designs.

nanosecond propagation delays — MECL IIl.

GENERAL FEATURES
® Gate Switching Speeds of 1.0 ns typical

® Capability of Driving Terminated Lines with Impedance as Low as 50 Ohms

® Flip-Flop Toggle Rate Greater Than 500 MHz

® Operation with Unused Inputs Left Open

® Multilayer Metalization for economy w

® New Packages with Improved Electrical and Thermal Characteristics I W

® Compatibility with MECL 10,000 Series

® Counting Speeds to above 1 GHz P\.As'nsg ::::’:ucs csn‘fmsgtfﬂ:’:ues
CASE 646 CASE 632

F SUFFIX ’ ””“ P SUFFIX F SUFFIX I L SUFFIX

CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE
CASE 650 CASE 648 CASE 607 CASE 620

FUNCTIONS AND CHARACTERISTICS (Voc = 0, VEE = -5.2'V, T4 = 25°C unless otherwise noted.)

. Power Dissipation
0o | Loading Factor # P'm.:."'if.;"" (Nc:v:\'fvw’

Function -30°to +85°C | Each Output ns typ typ/pkg Case
Voltage Controlled Oscillator MC1648 - *225 MHz typ 150 607,632,646
Dual A/D Comparator MC1650 70 3.5 275 620,650
Dual A/D Comparator MC1651 70 30 275 620,650
Binary Counter MC1654 70 *325 MHz typ 750 L4/ 620
Voltage-Controlled Multivibrator MC1658 70 *150 MHz typ 125 620,648,650
Dual 4-Input OR/NOR Gate MC1660 70 1.1 120 620,650
Quad 2-Input NOR Gate MC1662 70 1.1 240 620,650
Quad 2-Input OR Gate MC1664 70 1.1 240 620,650
Dusal Clocked R-S Flip-Flop MC1666 70 18 220 620,650
Dual Clocked Latch MC1668 70 18 220 620,650
Master-Slave Type D Flip-Flop MC1670 70 *350 MHz typ 220 620,650
Triple 2-Input Exclusive OR Gate MC1672 70 13 220 620,650
Triple 2-Input Exclusive NOR Gate MC1674 70 1.3 220 620,650
Bi-Quinary Counter MC1678 70 *350 MHz typ 750 (LS 620
Dual 4-5-Input OR/NOR Gate MC1688 70 0.8 125 650
UHF Prescaler Type D Flip-Flop MC1690 70 *500 MHz min | 200 620,650
Quad Line Receiver MC1692 70 1.1 220 620,650
4-Bit Shift Register MC1694 70 *325 MHz typ 750 LL/ 620
1 GHz Divide-By-Ten Counter MC1696 - *1 GHz min 650 650

@ L suffix denotes Dual In-Line Ceramic Package, F suffix denotes Ceramic Flat Package, P suffix denotes Dual In-Line Plastic Package.
(i.e., MC1600L = Ceramic Dual In-Line Package, MC1600F = Ceramic Flat Package, MC1600P = Plastic Dual In-Line Package).

£_L/ Requires Heat Sink — IERC-LIC-214A2WCB or equivalent.
*Toggle Frequency
#DC Loading Factors are based on:

1. Full load output current, || = -25 mAdc max

2. Maximum input current, | = 350 uAdc

25
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Numbers at ends of terminals denote pin numbers for L package (Case 620 unless noted CASE ) v

as Case 632) and P package (Case 646 unless noted as Case 648). BT cc P E%_

Numbers in parenthesis denote pin numbers for F package (Case 650 unless noted as Case 607). in No. n Yo
650 4,5 12
620 1,16 8

See individual drawing
for devices withother Cases.

— GATES

MC1660 MC1662 MC1664
Dual 4-Input OR/NOR Gate Quad 2-Input NOR Gate Quad 2-Input OR Gate
.
A
(8 4 A 8 4 X A
B X @F—l’ (6) @ 4 x 2 (6)
(9) s 3 (M (9 5 (9) s5-B
C
(10) 6 = Y _2 (e (10) G:DFG - (10 6
a1 7 (n 7 (11) 7:33 ™ :
(14) 10 (14) 10 (14) 10 .
14 (2) i
(s 1 14 (2) (15) 11 ﬂ ‘ (15) 11:D—“ 2 :
(16) 12 15 (3) (16) 12 (16) 12 o
(1) 13 (1) 13 15 (3 a) 13 15 (3
X = A+B+C+D —_—
Y = A+B+C+D X = A+B X = A+B
tpg = 0.9 ns typ (510-ohm load) tpg = 0.9 ns typ (510-0hm load) tpd = 0.9 ns typ (610-ohm load)
1.1 ns typ (50-ohm load) 1.1 ns typ (50-ohm load) 1.1 ns typ (50-ohm load)
Pp = 120 mW typ/pkg (no load) Pp = 240 mW typ/pkg (no load) Pp = 240 mW typ/pkg (no load)
MC1672 MC1674 MC1688
N g N N ¥ " Dual 45-Input
Triple 2-lnput Exclusive OR Gate Triple 2-input Exclusive NOR Gate OR/NOR Gate
(8)
(9) 7
(8) 3 'D X 2 (6 8) 3 'B X 2 ) (10) o
(@ 5 © s ° © an ©
(8113 1w | 1918 'B- 14.(2) 13)
(10) 6 (10) 6
(14)
(14) 11 15 @) (14) 11 'B 15 ( (2)
d
an 7 “an 7 @ 9 @
(16)
X=A®B+AeB X=A®B+A®B (1
tpd = 1.1 ns typ (510-ohm load) tpd = 1.1 nstyp (510-0hm load) tpd = 0.8 ns typ
= 1.3 ns typ (50-ohm load) = 1.3 ns type (50-ohm load) Pp = 125 mW typ/pkg (No Load)
Pp = 220 mW typ/pkg Pp =220 mW typ/pkg




LOGIC DIAGRAMS (continued)

—FLIP-FLOPS

MC1666
Dual Clocked R-S Flip-Flop

(9) 5—s am—2 (6
(11) 7 -™C
(8) a4 -=IR ap—3 (7)
(16) 12 =S Qp—15 (3)
(14) 9 -™C
(1) 13 ™R a 14 (2)

tod = 1.6 ns typ (510-ohm load)
= 1.8 ns typ (50-ohm load)
Pp = 220 mW typ/pkg (no-load)

MC1668
Dual Clocked Latch

9) 5——b

(10) 6—Mp S

(11) 7—8C g

o1

2 (6)

FJ (7)

(8) 4———!

(16) 12

(15) 11—™p S

(14) 9—Mc g

15 (3)

P14 (2)

1) 13—J

tpg = 1.6 ns typ (510-ohm load)
= 1.8 ns typ (50-ohm load)
Pp = 220 mW typ/pkg (no-load)

MC1670
Master-Slave Type D Flip-Flop

(9) 5 S
(11) 7c1j> \ Qz2®
(14) 9 C2

(15) 11 D——— 3 3(7)

(8) 4 H—J

'Tog =350 MHz typ
Pp = 220 mW typ/pkg (no load)

(11 7c1:D
(14)9 c2

(15) 11 D1
(16)12 D2

MC1690
UHF Prescaler Type D Flip-Flop

Q 2 (6)

apm—3(n

fTog = 500 MHz min
Pp = 200 mW typ/pkg (No Load)




LOGIC DIAGRAMS (continued)

—COUNTERS

MC1654
Binary Counter
S0 3 Qo 5§ s1 7 Q1 6 s2 9 Q2 1 $3 14 Q3 12
1 ] | |
S S s S
D Q- D Qr D Q- D Q
a4 a4 ae [o%
AT Rt [ AT
Clock 1 156 O——C1 | ‘
Clock 2 2 O0——C2 QP c c c a
R R R
Reset 10 O—— I L L ]
Qo 4 Qs 13
*Pp = 750 mW typ/pkg
Operating Frequency = 325 MHz typ
* Requires special heat sink IERC LIC 214A2WCB or equivalent.
MC1678
Bl-Quinary Counter
S0 14 Qo0 13 s1 10 Ql 1 s2 3 Q2 4 s3 7 Q3 6
[~} o] Q T Q
— (7= = |
D1 Q D1 Q D1 Q D1 Qr—
Q D2 Q Q’ B2 Q'
Rt RT Rt R
Ry c1 Rt
Clock 15 O—C1 a —c2 a c2 a c2 a
R R r R R
Reset 9 O
_ L ) [}
Qo 12 c2 2 a3 s
*Pp = 750 mW typ
Toggle Frequency = 350 MHz typ
* Requires special heatsink IERC LIC 214A2WCB or equivalent.




LOGIC DIAGRAMS (continued)

—COUNTERS (cont.)

Clock 16

Enable 2

Reset

Veer1=Pina
Veea=Pins
Vgg1= Pin 13
Vegga = Pin 12

30—

Bias Point = Pin 1

o]

c

R

l

frog = 1.2 GHz typ
Pp = 650 mW typ/pkg (No Load)
Output Rise and Fall Times = 1.0 ns (20% to 80%)

MC1696
1-GHz Divide-By-Ten
Counter
n(?oo spail mqfoz 80 a3
o a o a o a —oO7
+10 Out

c [ —iC a
R R R

* This bias point permits capacitive decoupling for
ac performance enhancement.

—SHIFT REGISTER

FLIP-FLOP TRUTH TABLE

INPUTS UTPUT]
D[C|{R[S] Qn
ofo[ofo] anq
ofo|ojo| 1
ofo|1|o]| o
olof1f{1] -
o[1]ofo] o
ofl1|of1]| 1
ol1{1{0] o
o|1|1]1 .
1]o]olo| anq
1]ofo|1| 1
1lof1]o| o
1lo]]1] -
1(1]ofo] 1
1|1]of| 1
1[1]1]o| o
1{1]1]1 .

*Output State
Undefined

MC1694
4-Bit Shift Register

so Qo S1 Qi S2
2 13 10 12

a2
4
o1 14
o2 15:Do a D a o a}—p

R
Clock 7
cow 7 i 1 i |

Total Power Dissipation = 750 mW typ/pkg
Shift Frequency = 326 MHz typ




LOGIC DIAGRAMS (continued)

—MULTIVIBRATOR —OSCILLATOR

MC1658 MC1648
Voltage-Controlled Emitter Coupled Oscillator
Multivibrator
Cx1,,Cx2
1 T— -p\--T 14
Vex 20— Qf—O06

Bias Filter 12 O—

Input Filter 13 0— a—oa4a
Vce = Pins 1, 14
Vgg = Pins 7,8
Vegt =Pin1
Veez = Pf“ 5 Operating Frequency = 225 MHz typ
Vgg =Pin6 Pp = 150 mW typ/pkg
(+5.0 Vdc Supply)
Operating Frequency = 150 MHz typ L, C, Cp are external components.
Pp = 125 mW typ/pkg Cp is a varactor diode. ’
—COMPARATOR —RECEIVER
MC1650 MC1692
MC1651 Quad Line Receiver

Dual A/D Comparator

Via (10) s:n>_o a2 © ao
V2a (9) 5

@) 4

— — — — (9) 5
Ca (8) a——MC Qg 3 (7) Qo an 7
V‘Ib (16) 12» 2 10)
o) 14 (2) Q1 14) 1
Vap (15) 11 2 :15: :j>~ 14 (2)
- — = = (1) 12
Cp (1) 13———MC OMm—15 (3) Q1 15 (3)
(16) 13
I— 9 (13)
tpd = 3.5 ns typ (MC1650) Ves
3.0 ns typ (MC1651)
Pp =330 mW typ/pkg (No load)
Vgg = +5.0 V = Pin 7,10 - (11), (14) tpg = 0.9 ns typ (510-ohm load)
Vgg = -5.2V =Pin8 (12) 1.1 ns typ (50-ohm load)
Gnd = Pin 1, 16 (4) (5) Pp = 220 mW typ/pkg (No load)




MECL 10.000
Ml E@ l-_l.' INTEGRATED CIRCUITS FI:;;E;OTOROLA M‘ E @ llv

MC10,100/10,200 Series (-30 to +85°C)
MC10,500/10,600 Series (-55 to +125°C)

MECL 10,000 has an excellent speed-power product,
has relatively slow rise and fall times, and transmission-
line drive capability. The combination of versatile logic
functions and the 2.0 ns propagation delay make MECL
10,000 a versatile family for data handling and processing
systems.

L SUFFIX P SUFFIX
CERAMIC PACKAGE (M7 PLasTicPackacE
1 CASE 623 Lt cASE 648

Circuit design with MECL 10,000 is unusually con-
venient. The differential amplifier input and emitter-
follower output permit high fanout, the wired-OR option,
and complementary outputs. MECL 11l is directly com-
patible with MECL 10,000, and can be used to extend the
speed capability of the MECL 10,000 series.

P F SUFFIX
o~ =" cemamic PackaGE
s CASE 650

P SUFFIX L SUFFIX AL SUFFIX
PLASTIC PACKAGE CERAMIC PACKAGE CERAMIC PACKAGE F SUFFIX
CASE 649 CASE 620 CASE 690 CERAMIC PACKAGE
CASE 6562

FUNCTIONS AND CHARACTERISTICS (Vcc =0, VEg = -5.2V, Tp = 25°C)
T Ty @ ong:?:;ion Power rI’Z‘)\i(;sipaatitm

Function -30 to +85°C | -55 to +125°C ns typ typ/pkg* Case
bua_d 2-Input NOR Gate With Strobe MC10100 - 2.0 100 620
Quad OR/NOR Gate MC10101 MC 10501 2.0 100 620,648,650
Quad 2-Input NOR Gate MC10102 MC10502 2.0 100 620,648,650
Quad 2-Input OR Gate MC10103 - 2.0 100 620
Quad 2-Input AND Gate MC10104 MC10504 2.7 140 620,648,650
Triple 2-3-2-Input OR/NOR Gate MC10105 MC10505 20 90 620,648,650
Triple 4-3-3-input NOR Gate MC10106 MC10506 2.0 90 620,648,650
Triple 2-input Exclusive OR/Exclusive NOR MC10107 MC10507 25 110 620,648,650
Dual 4-56-Input OR/NOR Gate MC10109 MC10509 2.0 60 620,648,650
Dual 3-Input 3-Output OR Gate MC10110 - 2.4 160 620,648
Dual 3-1nput 3-Output NOR Gate MC10111 - 2.4 160 620,648
Quad Exclusive OR Gate MC10113 - 25 175 620
Triple Line Receiver MC10114 MC10514 2.4 145 620,648,650
Quad Line Receiver MC10115 MC10515 2.0 110 620,648,650
Triple Line Receoiver Mc10116 MC10516 2.0 85 620,648,650
Dual 2-Wide 2-3-Input OR-AND/OR-AND- MC10117 MC10517 23 100 620,648,650
" INVERT Gate
Dual 2-Wide 3-Input OR-AND Gate MC10118 MC10518 23 100 620,648,650
4-Wide 4-3-3-3-input OR-AND Gate MC10119 MC10519 2.3 100 620,64b,6ﬁ—
4-Wide OR-AND/OR-AND-INVERT Gate MC10121 MC10521 23 100 620,648,650
Friple 4-3-3-Input Bus Driver MC10123 - 3.0 310 ' 620
Quad MTTL to MECL Translator MC10124 MC10524 3.5 380 620,648,650
Quad MECL to MTTL Translator MC101256 MC 10525 4.5 380 620,648,650
Dusl MECL to MOS Translator MC10127 - - c—- 620
Bus Driver Mc10128 - 12.0 700 620
Quad Bus Receiver MC10129 - 10.0 750 620
Dual Latch MC10130 MC10530 25 155 620,648,650
Dual Type D Master-Slave Flip-Flop MC10131 MC10531 f=160 MH2z 235 620,648,650
Dual Multiplexer With Latch and Common Reset MC10132 - 3.0 225 620,648
Quad Latch MC10133 MC10533 4.0 310 620,648,650
Multiplexer with Latch MC10134 - 3.0 225 620,648
Dual J-K Master-Slave Flip-Flop MC10135 MC10535 =140 MHz 280 620,648,650
Universal Hexadecimal Counter MC10136 MC10536 =150 MHz 625 620,650

@ L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package
{i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC10500F = Ceramic F lat Package.)

*External Load Power not included.
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M E @ ‘l. 10.000 LOGIC DIAGRAMS

Numbers in parenthesis denote pin numbers for F package (Case 650).

FUNCTIONS AND CHARACTERISTICS (continued)

Type @ Propagation Power Dissipation
Delay mwW
Function -30 to +85°C | -55 to +125°C ns typ typ/pkg* Case

Universal Decade Counter MC10137 MC10537 f=160 MHz 625 620,650
Bi-Quinary Counter MC10138 - f=150 MHz 370 620
64-Bit Random Access Memory (90 2) MCM10140 - taccess = 15 (max) 420 620,690
Four-Bit Universal Shift Register MC10141 MC10541 f =200 MHz 425 620,648,650
64-Bit Random Access Memory (50 §2) MCM10142 = taccess = 10 (max) 420 620

8 x 2 Multiport Register File (RAM) MCM10143 — tAccess = 10 610 623
256-Bit Random Access Memory MCM10144 - tAccess = 30 (max) 420 620,690
64-Bit Register File (RAM) MCM10145 - taccess = 10 625 620
128-Bit Random Access Memory MCM10147 - taccess = 12 (max) 420 620
64-Bit Random Access Memory (50 £2) MCM10148 - taccess = 15 (max) 420 620.
1024-Bit Programmable Read Only Memory MCM10150 - taccess = 20 - 690
Quad Latch MC10153 - 4.0 310 620
12-Bit Parity Generator-Checker MC10160 MC10560 6.0 320 620,648,650
Binary to 1-8 Decoder (Low) MC10161 MC10561 4.0 315 620,648,650
Binary to 1-8 Decoder (High) MC10162 MC10562 4.0 315 620,648,650
Error Detection-Correction Circuit MC10163 - 5.0 520 620
8-Line Multiplexer MC10164 MC10564 3.0 310 620,648,650
8-Input Priority Encoder MC10165 - 7.0 545 620,648
5-Bit Magnitude Comparator MC10166 - 6.0 440 620
Qued Latch MC10168 - 3.0 310 620
Dual Binary To 1-4 Decoder {Low) MC10171 MC10571 4.0 325 620,648,650
.Dual Binary To 1-4 Decoder (High) MC10172 MC10572 40 325 620,648,650 |
Quad 2-Input Multiplexer/Latch MC10173 - 25 275 620,648
Dual 4 To 1 Multiplexer MC10174 MC10574 3.5 305 620,650
Quint Latch MC10175 MC10575 2.5 400 620
Hex ‘D'’ Master-Slave Flip-Flop MC10176 - f=250 MHz 460 620
Triple MECL to NMOS Translator MC10177 - - 10w 620
Binary Counter MC10178 - f= 150 MHz 370 620
Look-Ahead Carry Block MC10179 MC10579 3.0 (CnP) 4.0 (G) 300 620,648,650
Dual High Speed Adder/Subtractor MC10180 MC10580 4.5 360 620,648,650
4-Bit Arithmetic Logic Unit/Function Generator MC10181 MC10581 See Logic Diag. 600 623,649,652
2-Bit Arithmetic Logic Unit/Function Generator MC10182 - See Logic Diag. 575 620
Error Detection-Correction Circuit MC10193 - 7.5 520 620

Hex Inverter/Buffer MC10195 - 2.0 200 620

Hex “AND" Gate MC10197 - 2.8 200 620
High Speed Dual 3-input 3-Output OR Gate MC10210 - 1.5 160 620
High Speed Dual 3-Input 3-Output NOR Gate MC10211 - 1.5 160 620
High Speed Dual 3-Input 3-Output OR/NOR Gate MC10212 — 1.5 160 620
High Speed Triple Line Receiver MC10216 MC10616 1.8 100 620,648,650
High Speed Dual Type D Master-Slave Flip-Flop MC10231 MC10631 f =226 MHz 270 620,648,660
High Speed 2 x 1 Bit Array Multiplier Block MC10287 - - 400 620

@ L suffix denotes Dual In-Line Ceramic Package, P suffix denotes Dual In-Line Plastic Package, F suffix denotes flat package

(i.e., MC10100L = Ceramic Dual In-Line Package, MC10100P = Plastic Dual In-Line Package and MC 10500F = Ceramic Flat Package.)

*Load Power not included




LOGIC DIAGRAMS

case | veer | Veca | Vee

620 Pin 1 Pin 16 Pin8

650 Pin 5 Pin 4 Pin12

—GATES

MC10100 MC10101 MC10102
Quad 2-Input NOR Gate MC10601 MC10502
With Strobe Quad OR/NOR Gate Qued 2-Input NOR Gate
N 2 8 a 2 (6 8) 4
5 — 2 (6)
5 (9) (9) 5
] 7 — 7 (10) 6
; —3 ! 6 (100 | () 7
9 —e¢ (14) 10— 14 (2) (14) 10
10 — 14 (2)
1%— 14 [ 11 (15) | (15) 1
"o (1) 13— 15 (3) (16) 12 15 (3)
12— . (16) 12 —4 9 (13) (113 9 (13)
13 —:5 >

Pp = 25 mW typ/gate (No Load)
tod = 2.0 nstyp

Pp = 25 mW typ/gate (No Load)
tpg = 2.0ns typ

Pp = 25 mW typ/gate (No Load)
tog = 2.0 ns typ

MC10103 MC10104 MC10106
Quad 2-Input MC 10504 MC 10505
OR Gate Quad 2-Input AND Gate Triple 2-3-2 Input OR/NOR Gate

4 2 (8) 4
s s 2 (6)
® a 3 M
6 (10) 6
(9) & 2 (6)
7$ 3 anz 3o
13) 9 o
6
12 15 (14110 14 (2) (14110
(15)11 7 an
13 5 [RE- )RR
(wnz:ﬁ:tzsus) (113 14(2)

m

Pp =26 mwW typ/gate (No Load)
tpd = 2.0 ns typ

Pp = 35 mW typ/gate (No Load)
thd = 2.7 nstyp

Pp = 30 mW typ/gate (No Load)
tod = 2.0nstyp

MC10106
MC10506
Triple 4-3-3-Input NOR Gate

4

3
(10) 6
an7z
(13) 9
(14)10 %—2 (6)
(15) 11
(16) 12
(113 E}ok—ﬁ(a)
(2)14

Pp = 30 mW typ/gate (No Load)
tod = 2.0nstyp

MC10107
MC10607
Triple 2-Input Exclusive
OR/Exclusive NOR

@ a2 2 (6)
(9 s 8 23

a3) 9 11 (18)
an 7:3:&10(14)
(2)14 12(16)
(3)15:::):113(1»

Pp = 110 mW typ/pkg (No Load)
tod = 2.5 nstyp

MC10109
MC10609
Dual 4-5-Input
OR/NOR Gate

8) a4
9 5 3 (7
(10) 6 2 (6)
“an 7
13 9
(14) 10

14 (2)
(15) 11

15 (3)
(16)12
(113

Pp = 30 mW typ/gate (No Load)
tod = 2.0 ns typ
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LOGIC DIAGRAMS (continued)

"‘GATES (continued)
MC10110 MC10111
MC10210 MC10211
Dual 3-Input 3-Output Dual 3-Input 3-Output
OR Gate NOR Gate
5 2
6 2
3
7 3 5
6 L}
a 7
9 12
‘\9\ 2 A k)
3 9
10 14
14 "
, Pp = 160 mW typ/pkg (No Load) Pp = 160 mW typ/pkg (No Load)
MC10110 MC10111
tod = 2.4 ns typ tpd = 2.4 ns typ
MC10210 MC10211
thd = 1.5 ns typ tpd = 1.5 ns typ
MC10113 MC10117
Quad Exclusive MC10517
OR Gate Dual 2-Wide 2-3-Input
OR-AND/OR-AND-INVERT
= Gate
4 A €7 °
8 2 8) a
1 X 3 n Y=(A+B)®(C+D+E)
s —3 Y_2 (6 X=(A+B)®(C+D+E)
7 10 6
y “an 7
10 14
n (13) 9
12 I (14) 10 Pp = 100 mW typ/pkg (No Load)
13 %—15 (15) 11 tod = 2.3 ns typ
14 (2)
15 (3)
Pp = 176 mW typ/pkg (No Load) (16) 12
thd = 2.5 ns typ (1 3
mc10118 m:g;::
MC10518 .
" 4-Wide 4-3-3-3 Input
Dual 2-Wide 3-Input OR-AND-Gate
OR-AND Gate
ns3
ns3 ®8)4
(8)4 (9) 5
(9) 5 (10) 6
(10) 6 T 21(6) a7z
“anz (13)9
(13) 9 (14) 10 —2 (6)
o (15) 11
15 (3) (16) 12
(16) 12 (1) 13
(113 (2) 14
(2) 14 (3) 15
*Collector Dot *Collector Dot
Pp = 100 mW typ/pkg (No Load) Pp =100 mV type/pkg (No Load)
tpg = 2.3 ns typ ‘pd =2.3ns typ
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LOGIC DIAGRAMS (continued)

—GATES (continued)

MC10121
. MC10521
4-Wide
OR-AND/OR-AND-INVERT
. Gate
(8)a
(9) 55 E
(10)6
(17
(13)9
(14)10
(18)11
(16)12
L
(1)13
i = 3
(3)15

Pp = 100 mW typ/pkg (No Load)
tog = 2.3 nstyp

21(7)
3(s)

MC10196
Hex Inverter/Buffer

Pp = 200 mW typ/pkg (No Load)
tod = 2.8 ns typ

MC10197
Hex AND Gate

10

Pp = 200 mW typ/pkg (No Load)
'pd = 2.8 ns typ

MC10212
High Speed Dus! 3-Ihput
3-Output OR/NOR Gate

a
s 3
6 2
7 —

12
9 13
10 14

Vee1 = 1.15
Vcca= 16
VEg =8
Pp =160 mW typ/pkg (No Load)
tpd = 1.5 ns typ (Al Outputs Loaded)




—TRANSLATORS

LOGIC DIAGRAMS (continued)

MC10124 MC10125 MC10127
MC 10525 MC10525 Dual MECL to MOS Translator
Quad MTTL to MECL Translator Quad MECL to MTTL Translator
(6) 2 r‘//r\
(9)5—_&4(3) (7»3}4(3)
(10) 6 —9 2(6) (o6 5
(11)7_:&3(7) 11)7}5(9) s 3
1 1(5) (14) 10
(14) 10—:&12(16) “5)“j>'_12(16) 2 1a
1 1543 (2) 14 "
“5)"_:&13(“ (3)15}13(1)
14 (2) I__ 15) Yo
Vee = Gnd = Pins 1, 2, 15, 16
VEE =Pin8
Pp = 380 mW typ/pkg (No Load) Pp =380 mW typ/pkg (No Load) Vss = Pins 7,9
tpg = 3.5nstyp tpd = 4.5 ns typ (50% to
+1.5 Vdc out)
— RECEIVERS
MC10114 MC10115 MC 10116, MC 10516
MC10514 MC10515 MC 10216, MC 10616

Triple Line Recsiver Quad L ine Receiver Triple Line Receiver

(8) 4 2(6)

(9) 5 3(7) (13) 9 6 (10
(17 "o

(13)9jts(1o) 1o s 3(7) (14) 10 7(11)

(14) 10
(1) 13 15 (3) ;‘H(IS)

L 1ias (13 ﬁ>~— 15 (3) MC10116, MC10516 VaB
Ves (16) 12

| 0 (13) Pp j 85 mW typ/pkg (No Load)

Vgg tpd = 2.0 ns typ

MC10216, MC10616

Pp = 100 mW typ/pkg (No Load)
thd = 1.8 ns typ

thg = 2.4 nstyp (Single Ended Input)
tpd = 2.0 ns typ (Differential Input)
Pp = 145 mW typ/pkg (No Load)

Pp = 110 mW typ/pkg (No Load)
tod = 2.0 ns typ

MC10129

DO 70 014 Q0 Quad Bus Receiver
o113 /l e 1,__D‘01501
Ch
] Pp = 750 mW typ/pkg (No Load)
tpg = 10 ns typ
] pd
pzee™ S~ | ° {,_DO:‘ Q2
*1~ICr
L
o S H D-eres
Hysteresis FR
Control 50—
Clock 110——m--—rur
Reset 10 O0——4

Strobe 120~
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LOGIC DIAGRAMS (continued)

—FLIP-FLOPS

MC10131,MC10631
MC10231,MC10631

Dusl Type D Master-Siave
Flip-Flop

RS TRUTH TABLE

Pp =280 mW typ/pkg (No Load)
frog = 140 MHz typ

Pp = 460 mW typ/pkg (No Load)
frog = 150 MHz typ

S1 (9) s
b R S Qn+1q
L L Q,
01 (11) 7 ———— ai—:2 (o T A Gl
Ceq (10 G_tD H L [
H H N.D.
at1ps——
a 3m N.D. = Not Defined
j MC10131, MC10531
R1 (8) 4—| Pp = 235 mW typ/pkg (No Load)
Ce (13) 9—4 =160 MHz typ
MC10231, MC10631
R2 — ’
(1) 13 __—L PD =270 mW tvp/pkg (NO LOId) CLOCKED YRUTH TABLE
f =225 MHz typ (o4 D Qp+1
az2pe——14(2) L (] a,
Cgo (15) 1 H H H
D2 (14) 10— Q2 15 (3) ¢ = Don't Care
! c=Cg+Cg¢.
$2 (16) 12
MC10135 MC10176
MC10535 Hex “D’’ Master-Slave Flip-Flop
Dual J-K Master-Slave
Flip-Flop
oos o—__[_o 2q0
R-S TRUTH TABLE
S$1.(9) Sj R s [Qn+1 D1 6 0— —o 3 Q1
(77— Q1= 2(6) L L | o
— ] L H H
®1(10) 6 Qip—3(7) H L L D2 7 o—:1 04q2 _CLOCKED TRUTH TABLE
5 H H | N.D. Cc D Qn+1
R:: ((13;) ;: N.D. = Not Defined L ¢ Qn
R CLOCK J-K TRUTH TABLE*| 0310 0—| o013 a3| " - L
' @ — On+1 = - .
J2(14)10"j". Qz~-15 L L Q, @ = Don’t Care.
Ly
- H L L *A clock H is aclock
R2(151 1'—J Q2p-14(2) L H H D4 110 14Q4  4ransition from a low
] to a high state.
j H H Q,
R2 (1) 13
*OQutput states change on
positive transition of clock 05 120—1— 15 as
for J-K input-condition o'—{>—’j
present. Clock 9
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LOGIC DIAGRAMS (continued)

—DRIVER

Mc10123 Mc10128
Triple 4-3-3 Input Bus Driver Bus Driver
Control 1
13
4 1
5 Dlo——~D
3 15
6 10 _ Q1
c
7 Clock RQ
9 Reset 7
Disable 1012
1o 2 Disable 2 o>
1" 6
12 D2 D 2
Q2
. %'5 Llca
14 R
Strobe oa— 14
Pp = 310 mW typ/pkg (No Load) Control 2
tpg = 3.0 ns typ Pp = 700 mW typ/pkg (No Load)
thd = 12 ns typ
MC10160
7) 3
- MC10560
o) s 12-Bit Parity Generator-Checker \NPUT JouTPUT
(10) 6 Sum of
(1) 7 High Level Pin 2
Inputs
1 9
(s 2 (6) Even L
(14)10 ow
(15)11 Qdd High
(16)12
(M3 Pp = 320 mW typ/pkg (No Load)
(2)14 tpd = 5.0 ns typ
(3)1s
MC10165
8-Input
Priority Encoder TRUTH TABLE
DATA INPUTS OUTPUTS
Veet! 1 — L—— 16 Vg2
DO) D1 D2 | D3| D4 | D5 | D6 |D7 | Q3] Q2| Q1| Q0
Q12 — — 15 Q2 " s P p) ) P P ) m . " T
Q03 — —— 14 Q3 L H @ ¢ ® ® ¢ ® H L L H
c4 — —— 13 D2 L L H ¢ ¢ ¢ ¢ ¢ H L H L
0085 — 12 DS L L L H ¢ 3 I3 3 H L H H
L L L L H ¢ ¢ ¢ H H L L
076 11 b4 clel ||l oelrnloeleln]nw]L]mn
D17 — —— 10 D3 L L L L L L H ¢ H H H L
Veg 8 — L9 D6 L L L L L L L | H H| H H H
L L L L L L L L L L L L

¢ = Don’t Care

Pp = 545 mW typ/pkg

tod = 7.0 ns typ (Dats to Output)
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LOGIC DIAGRAMS (continued)

—DECODERS

MC10161 MC10162
MC10561 MC10562
Binary To 1-8 Decoder Binary To 1-8 Decoder
_ (Low) (High)
D ;
E115 . :D
6 QO ’_Do—s Qo
-
}—5 a1 ”'}5 a1
D—A Q2 H}a Q2
A7 2 A7 )Y
] >3 a3 3 a3
B 9 )E 3 Q4
}_'2 8 9 )Y
as | D>=—12as
»—«} o6 :>v— 11 Q6
cu—-) 3 _D—‘°07 __D—mo?
TRUTH TABLE TRUTH TABLE
NABLE
INPUTS| INPUTS ouTPUTS INPUTS OUTPUTS
E1]Bo|c|B]Alaolai]az]a3]asl0s] a6l a7 E0 c| B |.A[aola1 a2{a3]{a4][Q5{a6| a7
clio ool o HIn[R[H]H][H]H L|L L LlL|H L L Lt L
L|L|L|L|H| H L Hlw]|H|H]|R[~H L)L L LH L)AL Lt L|L L
L L|LiH|L| H H L H H H H H L L L H (9 LiL|H L L Lt L
L L JL|HIHI H H H L H H H H L L L HiH L L L H L L|L L
ttzt::::::[‘:: cfo| Al efefefjefefelmfofe]e
LlLH LN LfLjLjLjefimH|L L
Hlo|o|o|o|H|H|H|H|[HIH][H]IH LivfHiHiHELILIL L)L fLLH
PiH|P|O|¢| H]|HIH]H]H]IH]|H]|H H ofefel || frfeloje L
® = Don’t Care 4 elol o LiLiL LjL LiL L
© Don’'t Care
Pp = 315 mW typ/pkg (No Load) Pp = 315 mW typ/pkg (No Load)
tog = 4.0 ns typ tpa = 4.0nstyp
MC10171 MC10172
Dual Binary To 1-4 Decoder Dual Binary To 1-4 Decoder
(Low) (High)
_ E014
Eora—] > ] >—10a03 1> ] 10003
] >—11 002 1 Qo 2
< I >—12a0a01 H ] D12 a0 1
A 9—)_( A 9—[5—
J >—13a00 T 13000
3Q1 3
B7 > T ™ 3a13
4Q1 2 7
- 4 Q1 2
LI 15 65 Q1 1
[] >—6aio
€12 L
2 6 Q10
TRUTH TABLE TRAUTH TABLE
ENABLE INPUTS | INPUTS OUTPUTS E | & ]| a | sfatofarifar2{arajacofaoi1]ao2
€ [E1 | A | 8 | awo]an[ar2]ams]aoo]aor]a02]ac T w11
L L L L L L H H H L H H H L L] L] L H| L L] [N L L H L L
L L L L H H L H H H 8 L] H L H H H L L 18 H L L L H L
L (9 L H L H H L H M. H [N H L H H H H| L L L H L L L ]
L L L H H H H H L H H H L L L H L L L L (8 L H L L L
L L H L L H H H H L H H L] L H L L Ll H L L L L L L L
L H L L L L H H H H L] H H H ® @® ® el L L L L L L L L
LM (3 @ @ @ H H H H H H H H
¢ = Don't Care @ = Don't Core
Pp = 326 mW typ/pkg(No Load) Pp = 326 mW typ/pkg (No Load)
tod = 4.0 ns typ tod = 4.0 ns typ




LOGIC DIAGRAMS (continued)

—DATA SELECTORS/MULTIPLEXERS

MC10132
Dual Muitiplexer With

MC10134
Dual Muitiplexer with Latch

ATl _.EI Latch and Common Reset AO06
D11 4 j) L > ar A111 —ﬁ
D11 a ,
D12 5 - ) % 2 a
CEO 10 _
ce? ’ - ) 3 o D12 5
R 6 csz 13 ~ 5 G
CE1 o o 15 Q2 c T
02113 —.-)D cer o D 15 Q2
- D21 13
022 12 14 Q2
—— | 14 Q2
TRUTH TABLE D22 12
R D c CE | Qpt1 TRUTH TABLE
¢ L L L L C | A0 [ D11 | D12 |Qu+1
L L L H Qn Pp = 225 mW typ/pkg L L L 4 L Pp = 225 mW typ/pkg
o I A L (No Load) Lt H|loe]|H (No Load)
L L H H Qp tpg = 3.0ns typ L H () L L tpg = 3.0ns typ
] H L L H L H 3 H H
L H L H Qp H ] ® ® Qp
t : : ; gﬂ ¢ = Don’t Care
n _ =
H ¢ 3 H L C=Ceg +Cc
¢ = Don’t Care
A (11) 7-ﬁ E MC10164 MC10173
MC10564 Quad 2-Input
8 (19)9- 3~ || 8-Line Multiplexer Multiplexer/Latch
c (14) 10 Select 9—&—\
T
Enable (6) 2 ] 15(3) z 1 a0
_D“ D00 6
X0 (10) 6
) D015
X1(9)5 _D—
)
X2 (8) 4 —D— 0104 2Q1
X3(7)3 _D Pp =310 mW typ/pkg -
-] (No Load) D113
X4 (15)11 — tpd = 3.0 ns typ/pkg
15 Q2
X5 (16) 12 = 02013
)] -
X6 (1) 13 3 D21 12
DU - b L
TRUTH TABLE 030 11 ~14Q3
ADDRESS INPUTS
ENABLE Cc B A z D31 10
L L L L X0 Clock 7
L H
C A BT B x2 TRUTH TABLE
L L H H
X3 SELECT [CLOCK | QOpe1
[N H [N % X4
L H L H xS H L D00 Pp = 275 mW typ/pkg
L H H L X6 L L Do1 25 (No Lead)
L H H H X7 ® H o, tod .5 ns typ
H [ [ ® L
@ = Don’t Care ¢ = Don’t Care
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LOGIC DIAGRAMS (continued)

~-DATA SEI.ECTORS/MUI.TIPL(

continu

EXERS.
ed)

A(11)7-{:}__
s(ia)s‘Dﬁ_

T

MC10174
MC10674
Dual 4 to 1 Multiplexer
X0 (7) 3
X1(9) 5 H
X2 (8) 4 -+
X3(10) 6

2(6)2z

tpg = 3.5 ns typ
(Data to output)

MC10130
MC10530

S1(9) 5;1

D1(11) 7 ————~

Cg1q (10) G—E

Q1=——-032(6)

3 (7)

R1(8) 4——1

T (13) 9 —4

Pp = 165 mW typ/pkg
‘pd = 2.5 nstyp

Pp = 310 mW typ/pkg (No Load)
tod = 4.0 nstyp
TRUTH TABLE

G (o} D |Qp+1
H ) ] L
L L | o | an
L H L L
L H H H

C=Cc +CE

¢ = Don’t Care

Pp =310 mW typ/pkg (No Load)
tpd =4.0ns typ

TRUTH TABLE

Enable (2) 14 Pp = 305 mW typ/pkg R2 (1) 13——————L
Sa (No Load)
Yo (1) 13 aah—1a @
Y1(15) 11 H _ _"D
n H D=15@w Cea (15) 11
vz (16) 12 D2 (14) 10— Q2 p——15(3)
v3(14) 10 !
TRUTH TABLE s2(16) 12
TRUTH TABLE
ENABLE | ADDRESS INPUTS | OUTPUTS p| © [celanm
E B A z | w L L L L
o @ ¢ - L H | L L n
L L L X0 | vo
L L H x1 | v1 ¢ L H | Qn
[ H L X2 | v2 ) H | L[| an
L H H X3 | Y3 ¢ H| H| an
¢ = Don’t Care ¢ = Don’t Care.
MC10175
MC10575
- LATC H ES Quint Latch
DO 10
MC10133 MC10153
MC10533 Quad Latch
Quad Latch

D213

oo
238
~N oo

Reset 11

Pp = 400 mW typ/pkg(No Load)

riririz | o

rlrjz|®

¢ = Don’t Care
C=C¢+CE

thd=2.5nstyp
TRUTH TABLE

D |Qn+1 D |CO|C1|Reset|Q 4+
¢ L tjuefe] o L
] Qp Hlc | L H
L L dlH|O L Qn
H H ¢{O | H L Qn

d(H]Ol H L

LAK-RE] H L
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— SHIFT REGISTERS

LOGIC DIAGRAMS (continued)

MC10141
MC 10541
Four-Bit Universal Shift Register

(1) 13
I TRUTH TABLE
oL
(@ a lc aol——14 @ SELECT OUTPUTS
ae) 12 Do S1 S2 | OPERATING MODE | Q0n+1]|Q1n+1| Q2041 [Q3n+1
sy 11 D1 a1 15 (3) L L Parallel Entry Do D1 D2 D3
a3 e D2 L H Shift Right*® a1, | a2, | a3, DR
10) 6 b3 a2 2 © H L Shift Left* oL Qo, Ql, Q2,
(14) 10 s1 H H Stop Shift o, [ a1, | a2, | a3,
(11 7 s2 a3l 3 *Outputs as exist after pulse appears at *’C’’ input with input conditions
DR as shown. (Pulse = Positive transition of clock input).
© s— 1

Pp = 425 mW typ/pkg
fehift = 200 MHz typ

ERROR DETECTION-CORRECTION

MC10163 e MC 10193
Error Detection-Correction
Circuit
MC10163 LOGIC DIAGRAM MC10193 LOGIC DIAGRAM
_81 7 81 7
B2 6 B2 6 +
15 POA 15 P4
B4 12 Ba12 \
“B7 11 T,) 87 11 j,)
3P3 3P3
_B5 4 3 B5 4 3
B6 5 b)) 86 5 )] o
2Pog 2Ps
B0 9 \l) _BO 9 ‘”
B3 10 B3 10
14P1 14 P1
13 P2 13 P2

1BM CODE

POA = B1, B2, B4, B7
POg = BO, B3, BS, B6
P1=B1, B3, BS, B7
P2 = B2, B3, B6, B7
P3 = B4, BS, 86, B7

MOTOROLA CODE

P1=
P2 =

81, B3, B5, B7
82, B3, B6, B?

P3 = B4, BS, B6, B7
P4 = B1, B2, B4, B7

Pp = 520 mW typ/pkg (No Load)
tpd = 5.0 ns typ

P5 = Byte (B0, 1,2,3,4,5,6,7)

Pp = 520 mW typ/pkg (No Load)
tpd = 7.5 ns typ (Pin 7 to Pin 2)

2-22




LOGIC DIAGRAMS (continued)

—COUNTERS

MC10136
MC 10536
Universal Hexadecimal
(1a) 10 —[C;y  Qol— 14 (2) Counter
(113 c SEQUENTIAL TRUTH TABLE®
(16) 12 —{ Do Q11— 15 (3) INPUTS — OUTPUTS -
po— arry | Cloc rey
(1s) 11 Ol qal—2 sifs2|pojo1{o2]|o3] W | -+ jao|a1]|a2|a3| Sut
(10) 6 — D2 clefefolmlml o | m Jefelnlml ¢
— — LiH]lo oo |o L H IHIL|IH]|H H
9 s 93 a3 3m Ltlnwijofololo| L Hfulnlnlnl w
(13) 9 s1 [E— LiH]|]o |0 ]|o |0 L H HIiH]|H]|H L
(11) 7—82 Cout[— 4 (8) C(rlelo]eflo] W | ¢ n|n[n|n] n
LiHlo|o|o|o H H [H1H[HIH H
HIH|[o o |d|0® ® H [H]H|[R|H H
FUNCTION SELECT TABLE : t : ul ; ; kd : d : : t :
- ° L [y
St | s2 Operating Mode HlL]o|o|o|o]| L LI IO S B S
L L Presat (Program) HiL|o o] 2|0 L LI O O W L
L H_| increment (Count Up) HjLtjojojoejef v H [H H]HIH] M
H L Decrement (Count Down) = Don’
W | W | Hold (Stop Counn ¢ = Don't care. . o )
*Truth table shows logic states assuming inputs vary in sequence

Pp = 625 mW typ/pkg (No Load) shown from top to bottom.
feount = 150 MHz typ ** A clock H is defined as a clock input transition from a low to

a high logic level.

MC10137
Universal Decade
Tin Qo—14 Counter SEQUENTIAL TRUTH TABLE®

INPUTS OUTPUTS
Clock

10 —
13 —c
12 — Do
11— D1
6—{o2 Qz2f— 2
5—103 q3t—3
9—s1

J—
7—{s2 Coutl— 4

Qi— 15

13
2
2

2
S
2
2
2
5|

FUNCTION SELECT TABLE
Operating Mode
Presat (Program)
Increment (Count Up)
Decrement (Count Down) ¢ = Don’t care.
Hold (Stop Count) . " - N
Truth table shows logic states assuming inputs vary in sequence
shown from top to bottom.
** A clock H is defined as a clock input transition from a low to
a high logic level.

rerlrrerrlrxxe|@
rrxfrzzzz|zezx g'g"
<

eos[resoefesox|l

1xI|rIFrrr|rree
rerlrzzzz{zzzre
6906|1090 09|86606 1
®69|reeee|eeerx
ove|lreesese|eser
rrrleexzr|rrre
zxzfzzzzz|zIz:
rxrjzzzzz|rzrz|Q
rrxjzrerr|rrex
Frrelrrerrfrerz|R

z|rlz(rlg

I|x|r|r(@2

Pp = 625 mW typ/pkg (No Load)
feount = 150 MHz typ

MC10138 MC10178
12—c1 Qo—15 Bi-Quinary Counter Binary Counter
9 —R Qil—13
7 —C2 Q22— 4
11— S0 Q3— 2 171 :? g‘: —15 TRUTH TABLE
10— 81 Qof— 14 6 s2 Q2 13 INPUTS [ outeuts
6 —1S2 Q3— 3 4 R]sofs1[s2]s3]c1] c2]aofari][az] a3
5 —1s3 5§ —1s3 Q—2 Nfclclclc]ele LILV ClC
12— C1 Qof— 14 t : : r : elo|m|n|H]|H
COUNTER TRUTH TABLES 12— c2 as—3 [ofefofu]o]e]d]  Negom
—r Cftlco]c o oot ¢c
BI-QUINARY BCD clefofefe] =[]t
(Clock connected to C2 {Clock connected to C1 [SN IS S R S Hlnm]L]L
and Q3 connected to C1) and QO connected to C2) Pp =370 mW typ/pkg HNNNER HHHME
(No Load) t 'L' t t . MM
(8 L H H L
count| a1 a2 |a3]ao count | co |at | a2 | a3 - clofoffc wlw[w|c
v s b L L L L ftog = 150 MHz (Typ) cfufue e (W S .
H C C : H C L C Ll L L 9 .. H L L H
L H L L H L L Llv L L L .. L H L H
H H L : H H L L (8 L L L L .. H H L H
h N [ L L L .. L L H H
t t : L h t H [ U IV A S . Hlv]lwu|n
v C L H L H H - L L L L L .. L H H H
H H H H u L L L L L b H H|H H
SR AR *+ ¢=Don’tCare
o~ 370 mW v -/-Vm Clock transition from V|| to V|
D= mW typ/pkg (No Load) ViL may be applied to C1 or C2 or both
frog = 150 MHz typ for seme effect.
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LOGIC DIAGRAMS (continued)

—ADDER AND ARITHMETIC FUNCTIONS

MC10179
Look-Ahead Carry Block
P3 13
G2 9 ] 3 Cp+a
P2 12 5 Do
E} _ﬂD»— 2 Gg
=~
.
—
~]
Cn 11 =]
;]g._\* 15 Pg
-~ Pp = 300 mW typ/pkg
tpd = 3.0 ns typ (Carry, Propegate)
61 7 {>c 4.0 ns typ (Generate)
P1 10
GO 4 j 6 Cn+2
PO 14 __EDH
MC10180 MC10181
MC10580 MC 10581
Dual High Speed 4-Bit Arithmetic Logic
Adder/Subtractor Unit/Function Generator
(11)7 (19) 13
(13)9 (21) 18
(95 P 360 mW y (23) 17
= t
(1016 o mW tvp/pkg (20) 14
8)4 L
tpa (tvp) S0 s1 s2 s3
Cin 10 Cout =22 ns (3) 21— A0 FoM—— 2(8)
A0 toS0=4.5 ns
A0 to Cgyy = 4.5 ns (2) 20 —™80 £1m 39
(24) 18 — M p9q
LB salg (1) 19— g, F2 M 7(13)
(15) 11— g (22) 16— p 2 cah 6 (12)
(14) 10— (17) 11— g3
(16) 12— (16) 10 — M a3 GgM™— 4 (10)
(15) 9 —
Positive Logic Only 83 PG 8(14)
(4) 22—
A=A Dseia=A@sela (5) 23 — My Chea— 5(11)
B =8 @ Selg=8 ® selg
FUNCTION SELECT TABLE
Sela | Selg Function Pp = 600 mW typ/pkg (No Loed)
p tod (typ): A1toF=65ns
H H S Ap‘f"’a ChtoCph+4=3.1ns
H L S=Aminus 8 Al1toPg=5.0ns
L H S = B minus A A1toGg =45 ns
L L S = 0 minus A minus B A1toCpiq=50ns
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LOGIC DIAGRAMS (continued)

—ADDER AND ARITHMETIC FUNCTIONS (continued)

MC10182
2-8it Arithmetic Logic
Unit/Function Generator

9
R}
so s1
13— = C,
Fo a Pp = 575 mW typ/pkg (No Load)
5 — B AO tod (typ):A1to F = 75ns
F1 pm 14 CnhtoCpryp=27ns
AltoPg=6.5ns
6 ———™ BO G
PG P—— 15 Al1to Gg=5.5ns
A1t0Cprsp=7.0ns
12— By A1 Gg M>—3 :
C | —
11— =l g1 n+2 2
M

MC10287
High Speed
2 x 1 Bit Array Multiplier

o 9 ——
a0 6 B
20’ 7 AOQ — 2 SO
B0 4 Pp = 400 mW typ/pkg (No Load)
_ ::D BO c1 tpd: (Outputs loaded 1 k2 to Vgg)
EO 5= CO0toC2 1.7ns typ
Mo 3 a0to C2 2.8

a0 to SO 2.7

b0 to SO 3.1
a1 m Al . s a0 to S1 3.9
a1 10 bOto S1 4.4
z M 187
B1 13 ~ 0 to S1 8,
— 81 — 15 C2
b1 12
M1 14 Vce = Pin 16

Vgg = Pin8
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LOGIC DIAGRAMS (continued)

—MEMORIES

MCM10143 MCM 10145
8 x 2 Multiport Register 64-Bit Register File
File (RAM) (RAM)
Read Enable
I a4
(2 {a, e P—
7 o ] Chip Enable
B as; |2~ 2
S _le ! 10 CE 2
— 9 =2 A0 Qo
Write Enable o WEg aad 24a;
ress
Data 1a 2: [1:7Y | 3 Lines ; | A2 ar 1
— Data
Address 15 Ay 05:;:& s A3 Output
Lines 13 A 22 ( Lines 2 [o]¢] 15 Lines
-1 A2 Q2
i} 8 wE Qcy — Data Inputs 1 D1
Write Enable ” 1 Lines D2
Data 77 01 —2Jos __a3p22
—%%  aco| 2 WE
1 |, 7 13 |
18 =— Clock Write Enable
( —{c2 REc
20' 19
Read Enable
Clock Vcc = Pin 16
tpd: Vgg=Pin8
Clock to Data out = 5 ns (typ) Veco = Pf" 1
(Read Selected) Vcer = Pin 23
Address to Data out = 10 ns (typ) Vece = Pin 24 Pp = 625 mW typ/pkg (No Load)
(Clock High) Vgg = Pin 12 Access Time = 10 ns typ
Read Enable to Data out = 3.5 ns (typ)
(Clock high, Addresses present)
Pp = 610 mW typ/pkg (No Load)
MCM10140 (90 Q)
MCM10142 (50 Q)
MCM10148 (50 )
64-Bit Random A ccess Memory
Address Inputs
Al A2 A3 A4 A5 A6
f o[ o ol
Address
Buffer/ 1/16 Decoder
Decoder
The Chip is enabled [TT] [F=———- 1
when CE1 and CE2 |
inputs are at positive Col
Pp = 420 mW typ/pkg logic 0" s‘:f;'c';"
taccess = 15 ns (max) MCM10140, MCM10148 Gates
= 10 ns (max) MCM10142 — 16 x4
] l Array
EEi o2 Chi
CE10— R
— 5 Enable
CE2 0_‘ Buffer
1 I
Data Out 15 Output Sense Amplifier
ata Ou Buffer
Data In o——‘a Write
o and
Write O——————————1 pata Input Buffer
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LOGIC DIAGRAMS(continued)

B MEMORIES (continued)

. MCM10144
Dout CE1 CE2 CE3 256 Bit Random
| | l I Access Memory
15 5 6 7
Data Out Chip
Buffer Enable
Sense
Amplifier '
A 1 Vge = Pin 16
0 — E 1 Vgg=Pin8
T . _ =
A1 2 EE: o8 o WE tAccess = 30 ns (max) (Address Inputs)
29 32x8 c3
3 §$3 <o
A2 — So " Memory Cell -—‘ ec
a 3 ~ Array T e
<o - .
A3 — ° = 1 2 8 ’T Din
9| ©
A4 — 3 TRUTH TABLE
Bit Address Buffer/ M INPUT TPUT
1/8 Decoder ODE — i oy
CE WE Din Dout
l‘° |” I'z write 0" L L L L
A5 A6 A7 Write “17°[ L L H L
Read L H [ Q
Disabled H ] ® L
¢ = Don’t Care
R MCM10147
Chip Enable ——— 128 Bit Random
Chip Enable Access Memory
14 13
4 AgCE!  CE2
3 Aq
2 Ap
Address S Aj
6
Ag
7
As
10 Ag Q 15 Data Out
TRUTH TABLE
MODE INPUT OUTPUT
CE1 CE2 WE =] Q
Write *'0"" L L L L L
Write '‘1°* L L L H L
Read L L H ¢ Q
Disabled H L ¢ ® L
Pp = 415 mW typ/pkg (No Load) L H ¢ ¢ L
taccess = 10 ns typ (Address Inputs) ¢ = Don‘t Care
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LOGIC DIAGRAMS(continued)

[ MEMOR'ES (continued)

MCM10150
1024-8it Programmable
Read Only Memory

1nput
AS 6 Decoder

32 x 32

Pp = 440 mW typ/pkg (No Load)
tpd = Data to output 6.0 ns typ
E to output 2.5 ns typ

Array and
Associsted Drivers
[T TTHE L 0T
Snn:. N Sor.u: Sir.n‘n SM}Q
SEEID" P
TE 13 Y
1 12 14 15
Oouta Oout2 Oout1 Oouto
—COMPARATOR
MC10166
5-Bit Magnitude
Comparator
TRUTH TABLE A4 9 —
B4 10 —
Inputs Outputs A3 12 —i
E A B A<B | A>B B3 11— ——2A>8
H X X L L A2 13 —
L Word A = Word B L L hét ‘; ‘
L Word A > Word B L H 81 7
L Word A < Word B H L AO 5 3 A<B
B0 4—
E 15 —

2-28




3-1

<

T

INTEGRATED CIRCUITS
MECL 10,000 SERIES



, MECL 10,000 series
QUAD 2-INPUT NOR GATE
WITH STROBE

MC10100

Advance Information

The MC10100 is a quad NOR gate. Each gate has 3
inputs, two of which are independent and one of which is
tied common to all four gates. Input pulldown resistors
eliminate the need to tie unused inputs to a voltage
supply. Open emitter outputs permit wire-ORing and
direct connection to busses.

Pp = 26 mW typ/gate (No Load)
tod = 2.0 ns typ

POSITIVE LOGIC NEGATIVE LOGIC

?
?

6 —] -
7 7 -
° —9 Vee = Pin 9 -9
10 — Veez = Pin 16 10 -
15 O———— 14 14
11— Vgg =Pin8 1 g

2 15 2 15
13 13

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

PROPAGATION DELAY

Pulse Generator

/'_' +1.11 Vv

+0.31 Vv

Input Puise
t+=t-=20+02ns
(20 to 80%)

Vout

All input and output cables to the
scope are equal lengths of 50-ohm VEgg = -3.2 Vdc
coaxial cable. Wire length should

be < 1/4 inch from TP;, to input

pin and TPq,¢ t0 Output pin.

Unused outputs connected to
a 50-ohm resistor to ground.

50-0hm termination to
ground located in each
scope channel input.

See General Information Section for packaging and maximum ratings.
This is advance information and specifications are subject to change without notice.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater

(PanunUOd) 0 OLOLIN

than 500 linear fpm is maintained. Outputs 4 2
are terminated through a 50-ohm resistor to 5
-2.0 volts. Test procedures are shown for 6 3
only one input and one output. The other 7 L SUFFIX
inputs and outputs are tested in the same 13 18 CERAMIC PACKAGE
manner. 1 CASE 620
12 1s
13
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | ViHmax | ViLmin | ViHAmin|ViLAmax| VEE
-30°%c | -0.890 | -1.890| -1.205 | -1.500 | -5.2
+25°C -0.810 | -1.850| -1.105 | -1.475 -5.2
+85°C | -0.700 | -1.825] -1.035 | -1440 | -5
Pin MC10100L Test Limits TEST VOLTAGE APPLIED TO
Und -30°C +25°C +85°C PINS LISTED BE‘LOW: (Vee)
Characteristic Symbol | Test Min Max Min Typ Max Min Max Unit | ViHmax | Vitmin|ViHAmin|ViLAmax | VEE Gnd
Power Supply Drain Current I3 8 - - - 21 26 - - mAdc - - - - 8 1,16
Input Current linH 4* ~ - - - 245 - - uAdc 4° - - - 8 1,16
9 ~ - - - 470 - - uAdc 9 - - - 8 1,16
'i_nL 4* - - 0.5 - - - - HAdc - 4* - - 8 1,16
Logic 1’ Output Voltage VOoH 2 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 Vdc - - - - 8 1,16
14 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 Vdc — - - - 8 1,16
Logic Q" Output Voltage VoL 2 -1.890 | -1.675 | -1.850 - -1650 | -1.825 | -1.615 Vdc 4,59 - - - 8 1,16
14 -1.890 | -1.675 | -1.850 = -1650 | -1.825 | -1.615 Vdc 9,10,11 - - - 8 1,16
Logic 1" Threshold Voltage VoHA 2 -1.090 - -0.980 - - -0910 - Vdc - - - 9 8 1,16
3 -1.090 - -0.980 - - -0.910 - - - - 9
14 -1.090 - -0.980 - - -0910 - - - - 9
15 -1.090 — -0.980 - - -0.910 - - — - 9
Logic 0" Threshold Voltage VoLAa 2 - ~1.655 - - -1.630 - -1.595 Vdc - - 9 - 8 1,16
3 - ~1.655 - - -1.630 - -1.595 - - 9 -
14 = ~1.655 - - -1.630 - -1.595 - - 9 -
15 - ~1.655 - - -1.630 - -1.595 - - 9 -
Switching Times Pulse In [Pulse Out |-3.2V [|+2.0V
(50-ohm load)
Propagation Delay t4+2- 2 - - - 20 - - - ns - - 4 2 8 1,16
t4-2+ 2 - - - - - - - -
Rise Time 4 2 - - - - - - - -
(20% to 80%)
Fall Time to 2 - - - - - - - -
(20% to 80%)

*Individually test each input applying V y or V| to input under test.



QUAD OR/NOR GATE

MECL 10,000 series

MC10101

POSITIVE LOGIC NEGATIVE LOGIC

The MC10101 is a quad 2-input OR/NOR
gate with one input from each gate common to
pin 12. Input pulldown resistors eliminate the
need to tie unused inputs to an external supply.

) X
o S
b ]
o) =

o W e N
~
o W oN

1M 11
15 nj 15
9 12 9

Veg1 =Pin1

Vcez =Pin 16
Vgg =Pin8

13 —
12 —4

Pp =25 mW typ/gate (No Load)
tod = 2.0 ns typ
Output Rise and Fall Time:
=3.5ns typ (10% - 90%)
= 2.0 ns typ (20% - 80%)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
oin and TP, to output pin.

VEgg = -3.2 Vdc

Vin Veet = Veez Vout Vout
To Channel ‘A" +2.0 Vdc NOR OR
To PROPAGATION DELAY
Channel
g
Input
+1.11 Vv
| Vin % 50% ¢
Pulse Generator 1 | / +0.31 V
T i
Input Pulse | | 80% o—
t=t-=20+02ns T Vout OR 50%
(20 to 80%) 1 20%

3 X ! ! Unused outputs connected to et t- L+
50-0hm terminationto T : ' g a 50-ohm resistor to ground. I -
ground located in each  ——4 —
scope channel input. e 80%

Al d ) VourNOR éSO%
input and output cables to the 20%
scope are equal lengths of 50-ohm _J L
—] t-+ — -

See Genera! Information section for pa'ckaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

33 —4

12—

L SUFFIX
CERAMIC PACKAGE
CASE 620

TEST VOLTAGE VALUES

(Volts)
@Test
Temperature VIH max ViIL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 . -1.500 -5.2
+26°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10101L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under -30°c +25°C +85°C (vee)
Characteristic Symbol Test Min | Max Min | Typ [ Max | Min [ max Unit VIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current Ig 8 - - 20 26 - - mAdc - - - - 8 1,16
Input Current finH 4 - - - - 265 - - uAdc 4 - - - 8 1,16
12 - - - - 535 - - uAdc 12 - - - 8 1,16
linL 4 - — 05 - — - = uAdc - 4 - 8 1,16
12 - - 05 - - ~ - uAdc - 12 - - 8 116
Logic 1" VoH 5 -1.060 [-0.890 | -0.960 | - -0.810 [-0.890 [ -0.700 | Vdc 12 - - 8 1,16
Output Voltage 5 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 4 - -
2 -1.060 (-0.890 | -0.960 | - | -0.810 |-0.890 | -0.700 i - - - -
2 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 - - - -
Logic "0 VoL 5 -1.890 [ -1.675 | _1.850 -1.650 |[-1.825 | -1.615 [ vac - - - - 8 1,16
Output Voltage 5 -1.890 | -1.675 | -1.850 ~ -1.650 | -1.825| -1.615 - - - -
2 -1.890|-1.675 | 1850 [ - -1.650 | -1.825 | -1.615 12 - -
2 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1.615 4 - - -
Logic "1 VOHA 5 -1.080 - -0980| - - -0.910 - Vdc - 12 - 8 1,16
Threshold Voltage 5 -1.080 -0.980| - - -0.910 - - - 4 -
2 -1.080) - | o980 - - |-0910] - - - - 12
2 |-1080| - |_ogso| - -0910| - - - 4
Logic "0’ vVoLa 5 - -1.655 | - - -1630| - [|-1595| wvdc - - - 12 8 1,16
Threshold Voltage 5 - -1.655 - -1.630 - -1.5695 - - - 4
2 - |-1.685 - - -1.630 - | -1.595 - - 12 -
2 - |-1.685 - - 1630 - |-1595 4 -
Switching Times
(50-0hm load) Pulse In Pulse Out -3.2v +2.0V
Propagation Delay 1342- 2 1.0 3.1 1.0 20 29 10 33 ns - 4 2 8 1,16
42+ 2 - 5
t4+5+ 5 ‘ - 5
t4-5- 5 - _ 5
Rise Time tos 2 11 36 11 33 11 3.7 - 2
(20 to 80%) t54 5 - 5
Fall Time t2- 2 - - 2
(20 to 80%) t5- 5 - 5

(panunuod) LOLOLDON



ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

13—
12 —4

P SUFFIX
PLASTIC PACKAGE
CASE 648

TEST VOLTAGE VALUES

(Volts)
@Test
Temperature VIH max VIL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+259C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10101P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C veg!
Characteristic Symbol Tost Min | Max | Min | Typ | Max | Min | Max Unit VIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current g 8 - - - 20 26 - - mAdc - - - - 8 1,16
Input Current VinH 4 - - - - 265 - - WAdc 4 - - - 8 1,16
12 - - - - 535 - - wAdc 12 - - - 8 1,16
linL 4 - - 0.5 - - - - wAdc - 4 - - 8 116
12 - - 05 - - - - uAdc - 12 - - 8 1,16
Logic "1 VoH 5 -1.060[-0890 | -0960 | - | -0.810 [-0.890( -0.700 | Vvdc 12 - - - 8 1.16
Output Voltage 5 -1.060[-0.890 [ -0.960 | - | -0.810 |-0.890| -0.700 a - - -
2 -1.060 {-0.890 | 0.960 | - | -0.810 [-0.890 | -0.700 - - - -
2 -1.060 [-0.890 | 0960 | - | -0.810 [-0.890 [ -0.700 - - - -
Logic 0" VoL 5 -1.890(-1675(-1.850 [ - [ -1.650 [-1.825| -1.615| vdc - - - - 8 1,16
Output Voltage 5 -1.890 | -1.675 | -1.850 | - -1.650 | -1.825( -1.615 - - - =
2 -1.890 |-1.675| -1.850 | - | -1.650 | -1.825| -1.615 ‘ 12 - - -
2 -1.890 [-1.675] -1.850| - | -1.650 | -1.825| -1.615 4 - - -
Logic "1 VOHA 5 -1080] - |-0s80| - - |-0910] - vdc - - 12 - 8 116
Threshold Voltage 5 -1.080 - -0.980| - - -0.910 - - - 4 -
2 -1080| - | -0980( - - |-0910| - - - - 12
2 -1080) - |-0980| - - |-0910| - - - - 4
Logic 0" VoLA 5 - |-1ess| - - | -1630| - |[-1595] vdc - - - 12 8 1.16
Threshold Voltage 5 - -1.655 - - -1.630 - -1.595 - - - 4
2 - |-1685| - - | -1630]| - |-1595 e - 12 -
2 - |-1e88| - - | -1630] - |-1595 - - ) -
Switching Times
{50-ohm load) Pulse In Pulse Out 3.2v +20V
Propagation Delay t442- 2 - - 1.0 2.0 29 - - ns - - 4 2 8 1,16
92+ 2 - - - - - - 2
445+ 5 - - ‘ - - - - 5
ta-5- s - - - - - - 5
Rise Time 124+ 2 - - 1.1 33 - - - - 2
(20 o 80%) 15+ 5 - - _ - _ _ 5
Fall Time . 2 - - l $ - - - - 2
(20 to0 80%) t5- 5 - - _ - - . 5

(penunuod) LOLOLOW



QUAD 2-INPUT NOR GATE

MECL 10,000 series

MC10102

POSITIVE LOGIC

Veet =Pin1
Vecz =Pin 16
Vgg =Pin8

NEGATIVE LOGIC

The MC10102 is a quad 2-input NOR gate.
Input pulldown resistors eliminate the need to
tie unused inputs to an external supply.

Pp =25 mW typ/gate (No Load)
tpd = 2.0 ns typ
Output Rise and Fall Time:

= 3.5 ns typ (10% - 90%)

= 2.0 ns typ (20% - 80%)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

To Channel ““A**

Input
Pulse Generator
Input Pulse

t+=t-=2.0+0.2ns
(20 to 80%)

50-ohm termination to
ground located in each
scope channel input,

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TPq ¢ to output pin.

Vin Vcc1 = Vee2z
+2.0 Vdc -

Vout Vout
NOR OR

Channel
g

h— —_——

U
—__—

Unused outputs connected to
a 50-ohm resistor to ground.

Veg = -3.2 Vde

PROPAGATION DELAY

/—+1.1‘l v

50%
e/ +0.31V
—] t++
80% Znmm
Vout OR 50%
20%

- fo—et— t+

—_ t--

—

!

+ oot t-

80%
50%

20% k

t+-

Vout NOR

S

A

|
3
|

See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

L SUFFiIX
CERAMIC PACKAGE
CASE 620

TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature VIH max VIL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin - Mc'“:”" Test Limits - TEST VOLTAGE APPLIED TO PINS LISTED BELOW
Under -30°C +25°C +85°C (vee!
Characteristic Symbol Test Min | Max | Min | Typ | Max Min | Max Unit VIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current e 8 20 26 - - mAdc - - 8 1,16
Input Current linH 12 - - - 265 - - uAdc 12 - 8 1,16
linL 12 05 - - = - uAdc 12 8 1,16
Logic 1% Vo 9 -1.060 | -0.890 | -0.960 | - -0.810 [-0.890( -0.700 | Vdc 12 8 1,16
Output Voitage 9 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 13 - - -
15 -1.060 | -0.890 | -0.960 | - -0.810 |-0.890 | -0.700 ‘ - - ‘ i
15 -1.060]-0.890| -0960 | - | -0.810 [-0.890 -0.700 - - -
Logic “0" VoL 9 -1.890( -1.675{ -1.850 | - [ -1.650 [-1.825(-1615 | Vdc - - - - 8 1.16
Output Voltage 9 -1.890(-1675| -1850 | - | -1.650 |-1.825| -1.615 - -
15 -1.890( -1.675| -1.850 -1.650 | -1.825| -1.615 t 12 ‘ L
15 -1.890| -1.675 | -1.850 -1.650 | -1.825| -1.615 13 - -
Logic 1" VoHA 9 -1.080 -0980| - - |-0910 vdc 12 8 1,16
Threshold Voltage 9 -1.080 -0980| - - -0.910 13
15 -1.080( - | -0980| - -0910| - ‘ - 12 ‘ ‘
15 -1.080f - -0.980 -0910| - 13
Logic 0" VoLA 9 -~ |-1es8] - -1.630 - |-1595 | wvdc - 12 8 1,16
Threshold Voltage 9 - -1.655 -1.630 -1.595 - - 13
15 - |-1658| - -1.630 - | -1595 ‘ 12 - ‘ ‘
15 - [-18655 - - |-1830) - |-159 13 -
Switching Times
(50-ohm load) Pulse In Pulse OQut -3.2v +20vV
Propagation Delay 112415~ 15 1.0 3.1 1.0 20 2.9 1.0 33 ns - - 12 15 8 1,16
112-15+ 15 - - 15
11249+ 9 L _ _ 9
t12-9- 9 - - 9
Rise Time 1154 15 11 36 11 33 1.1 3.7 - - 15
(20 to 80%) t9+ 9 - - 9
Fall Time t15- 15 - - 15
(20 to 80%) t9- 9 - - 9

(penunuod) ZoLOLIOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

P SUFFIX
PLASTIC PACKAGE
CASE 648

TEST VOLTAGE VALUES

(Volts)
@ Test
Temperature VIH max ViL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10102P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°c +25°% +85°C (vee)
Characteristic Symbol Test Min | Max | Min | Typ | Max | Min | Max Unit VIH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current g 8 - - 20 26 - - mAdc - - - - 8 1,16
Input Current linH 12 - - - 265 = = HuAdc 12 - - - 8 1.16
linL 12 - E 05 - - - - uAdc — 12 - - 8 1,16
Logic "17 VoH 9 -1.060|-0.890| -0960 | - [ -0.810 [-0.890| -0.700 | Vdc 12 - - - 8 1,16
Output Voltage 9 -1.060 | -0.850 | -0.960 - -0.810 | -0.890 | -0.700 13 - - -
15 -1.060| -0.890| -0960 | - | -0.810 (-0.890 | -0.700 ‘ - - - - l ‘
15 -1.060| -0.890| -0.960 | - | -0.810 |-0.890 | -0.700 - - - -
Logic 0" VoL 9 -1.890( -1.675| -1.850 | - | -1.650 |-1.825| -1.615 | Vdc - - - - 8 1,16
Output Voltage 9 -1.890( -1.675| -1.850 | - | -1.650 | -1.825| -1.615 - - - -
15 -1890( -1675| -1.850 | - | -1.650 |-1825] -1615 ‘ 12 - - ‘ ‘
15 -1.890| -1.675[ -1.850 - | -1.650 | -1.825| -1.615 13 - - -
Logic 1" VOHA 9 -1.080 - | -0980| - - |-0910| - Vde - 12 — 8 116
Threshold Voltage 9 -1.080 - -0.980 - - -0.910 - - - 13 —
15 -1.080( - | -0980| - - |-0910| - - - 12 ‘
15 -1.080 - | -0980| - - |-0910| - - - - 13
Logic 0" vVoLa 9 - |-1es8] - - |-1630| - |-1595 [ vdc - - - 12 8 1.16
Threshold Voltage 9 - |-1e88] - - | -1630 -1.595 - - - 13
15 - |-1es8] - - |-1630| - |-1595 - - 12 - ‘ ‘
15 - [-1658] - - {-1630| - |-1595 - - 13 ~
Switching Times
(50-ohm load) Pulse In Pulse Out -3.2v +20V
Propagation Delay 112415 15 - - 1.0 20 29 - - ns - - 12 15 8 1,16
192-15+ 15 - - - - - - 15
11249+ 9 - - ‘ - - - - 9
112-9- 9 - - - - - - 9
Rise Time t15+ 15 - - 1.1 33 - - - - 15
20 o 80%) g+ 9 - - - - _ _ 9
Fall Time 115- 15 - - = - - - 15
(20 to 80%) tg- 9 - - - - - - 9

(panunuod) ZoLOLOW



MC10103

Advance Information

The MC10103 is a high-speed, low-power
quad 2-input OR gate. One of the gates has
both OR and NOR outputs. Input pulldown
resistors eliminate the need to tie down unused

inputs.
POSITIVE LOGIC NEGATIVE LOGIC

6 . 6 -
7 3 7 Pp = 26 mW typ/gate (No Load)

tod = 2.0 ns typ

Vgt = Pint
Vecez = Pin 16
Vgg =Pin8

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

. v v
Vcc1=Vecz vt out
Vin +2.0 Vdc OR NOR

PROPAGATION DELAY

Coax Coax

Input vin —\ /-—M.H v

50%

Pulse Generator u ——— 4031V
Input Puise —f e fe— =] t+
t+=t-=20+02ns 80% 4

(20 to 80%) Vout OR 50%

20%

’ . . po—et— ¢~ fo—ot—t+
soo:::‘l:).erar:olg‘i:on::: Unused outputs connected to foe— ¢4 b £~
:op. channel input a 50-ohm resistor to ground. f—

Vout NOR® 80% .
50%
— 20% S
—] t-+ —f 4

Vgg = -3.2 Vdc

All input and output cables to the scope are equal lengths of S0-ohm coaxial cable.
Wire length should be < 1/4inch from TP, to input pin and TPq ;¢ t0 output pin.

See General Information section for paeckaging and maximum ratings.
This is ad infor ion and specifi are to change with notice.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in 8 test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are termi d through a 50-ohm resistor to
-2.0 volts. ‘Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same
manner.

CERAMIC PACKAGE

L SUFFIX

CASE 620
o)
14
1
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | ViHmax | ViLmin|ViIHAmin|ViLAmax| VEE
-30°% | -0.890 | -1.890| -1.205 | -1.500 | -5.2
+25%C | -0810 | -1.850] -1.105 | -1.475 | -6.2
+85°C | -0.700 | -1.825] -1.035 | -1.440 | -5.2
Pin MC10103L Test Limits TEST VOLTAGE APPLIED TO
Under -30°C +25°C +85°C PINS LISTED BELOW: (vee)
Characteristic Symbol | Test Min Max Min Typ Max Min Max Unit | ViHmax | ViLmin |ViHAmin|ViLAmax | VEE Gnd
Power Supply Drain Current Ie 8 - - - 0 26 - - mAdc - - - - 8 1,16
Input Current linH 4 - - — - 245 - - uAdc 4° - - - 8 1,16
linlL 4 — - 0.5 - - - - uAdc - 4+ - — 8 1,16
Logic "1 Output Voltage VOH 2 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | vdc 45 - - - 8 1,16
9 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 [ vdc - - - - 8 1,16
Logic 0 Output Voltage VoL 2 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 [ -1.615 | Vdc - - - - 8 1,16
9 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1.615 | vdc 12,13 - - - 8 1,16
Logic ‘1" Threshold Voltage VOHA 2 -1.080 - -0.980 - - -0.910 - Vdc - - 45 - 8 1,16
9 1.080 - -0.980 — - -0.910 - Vdc - - - 12,13 8 1,16
Logic “0 Threshold Voltage VoLA 2 - -1.655 - - -1.630 - -1.595 | vdc - - - 45 8 1,16
9 - -1.655 - - -1.630 - -1.595 | vdc — — 12,13 - 8 1,16
Switching Times Pulse In {Pulse Out |-3.2 +20V
(50-ohm load)
Propagation Delay 1442+ 2 - - - 20 - - - ns - - 4 2 8 1,16
112+9. 9 - - - - - - - - 12 9
Rise Time t2+ 2 - - - - - — - - 2
(20% to 80%)
Fall Time t2. 2 - - - - - - - - 4 2
(20% to 80%)

*Individually test each input applying V4 or V(. to input under test.

(panunuod) g0LOLOW



MECL 10,000 series
QUAD 2-INPUT AND GATE

MC10104

The MC10104 provides a very useful low power, high
speed logic AND function. High Z input pulldown resistors
allow high dc and ac fanouts and eliminate the need to
tie unused inputs to an external supply. The open emitter
outputs allow maximum flexibility in the selection of ter-

Pp = 35 mW typ/gate (No load) mination techniques and minimize the power requirements
toq = 2.7 ns typ when driving transmission lines. Open emitter outputs
Output Rise and Fall Times: also allow wire-ORing capability, which is very useful in

= 3.5 ns typ (10% - 90%) control, bussing, and communications in high speed central

=2.0 ns typ (20% - 80%) processors, high speed peripherals, digital communications

systems, minicomputers and instrumentation.

POSITIVE LOGIC NEGATIVE LOGIC

Vee1 =Pin1
Veez = Pin 16
Veg =Pin8

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin Vcer = Vee2 Vout Vout
To Channel A" +2.0 Vdc NAND AND

PROPAGATION DELAY

To
Channel
g
Input
+1.11V
@ —Y Vin X 50%
Pulse Generator ~[————+0.31 V
—f t-- r— —= t++
Input Pulse 80% S
t+=t-=2.0+0.2ns Vout AND 50%
{20 to 80%) 20%
. -.-Lu
let— t+ b — t—
BRI Q_I_o Vout NAND E :s
0.1 uF Unused outputs connected to LA 20% L
:_[: a 50-ohm resistor to ground. _4 -+ L_ R

50-ohm termination to
ground located in each

scope channel input. Veg = -3:2 Vde

All input and output cables to the scope are equal lengths of 50-ohm coaxial cable.
Wire length should be< 1/4 inch from TP, to input pin and TPg ¢ to output pin.

Seb General Information Section for packaging and maximum ratings.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than a

500 linear fpm is maintained. Outputs are s Zj}" 2 L SUFFIX
terminated through a 50-ohm resistor to s CERAMIC PACKAGE
-2.0 volts. Test procedures are shown for 5

;’::}_Q 3 CASE 620
only one gate. The other gates are tested
in the same manner. o z::}o 14
"

(panuiiuod) oLOLIOW

12 m ]
. s TEST VOLTAGE VALUES
Volts
@ Test
Temperature ViHmax | ViLmin [ ViHAmin | ViLAmax | VEE
-30°C -0.890 -1.890 -1.206 -1.500 -5.2
+25°C -0.810 -1.850 -1.106 -1.475 5.2
+85°C -0.700 -1.825 -1.035 -1.440 5.2
T imits
MC10104L Test Limi TEST VOLTAGE APPLIED TO PINS LISTED BLEOW:
-30°C +259C +85°C vee!
Characteristic Symbol | Test Min Max Min Typ Max Min Max Unit VIH max Vit min | ViHAmin | ViLAmax | VEE Gnd
Power Supply Drain Current| Ig 8 - - - 28 35 - — mAdc - - - - 8 1.16
Input Current linH® 12 - - - - 265 - - uAdc 1213 - - - 8 1.16
13 - - - - 220 - - BAdc 13 - - - 8 1,16
tinL 12 - - 05 - - - - uAdc - 12 - - 8 1,16
Logic “1” VoH 15 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 Vdc 12,13 - - - 8 1.16
Output Voltage 9 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 Vdc - - - - 8 1,16
Logic 0" VoL 15 -1.890 | -1.675 | -1.850 - -1.650 | -1.826 | -1.615 Vdc - - - - 8 1.16
Output Voltage 9 -1.890 | -1.675 | -1.850 - -1.650 | -1.826 | -1.615 vde 12,13 - - - 8 1,16
Logic “1" VOHA 9 -1.080 - -0.980 - - -0910 - Vdc - E - 12 8 1.16
Threshoid Voltage 9 ~1.080 - -0.980 - - -0910 - - - - 13
15 -1.080 - -0.980 - - -0910 - 12 - 13 -
15 -1.080 - -0.980 - - -0910 - 13 - 12 -
Lgoic 0" voLa 9 - -1.655 - - -1.630 - -1.695 Vdc 12 - 13 - 1.16
Threshold Voltage 9 - -1.655 - - -1.630 - -1.595 13 - 12 -
15 - -1.655 - - -1.630 - -1.595 - - - 12
15 - -1.655 - - -1.630 - -1.595 - — - 13
Switching Times* +1.11V Puise In Pulse Out | -3.2V +2.0V
{50-chm load)
Propagation Delay t42415+ | 15 1.0 43 1.0 22 a0 10 4.2 ns 13 - 12 15 8 1.16
t12-15- 15 - 15
t112+9- 9 ‘ - 9
t12-9+ 9 - 9
143115+ 15 27 12 - 13 15
t13+9- 9 2.7 12 - 13 9
Rise Time 115+ 15 15 3.7 1.5 20 35 15 3.6 - 15
(20 to 80%) g+ 9 - 9
Fall Time 5. 15 l l - 15
(20 to 80%) tg- 9 - 9

*Inputs 4, 7, 10, and 13 will behave similarly for ac and |jnp values.
Inputs 5, 6, 11, and 12 will behave similarly for ac and iy values.
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ELECTRICAL CHARACTERISTICS

Esch MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 voits. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

P SUFFIX
PLASTIC PACKAGE
CASE 648

TEST VOLTAGE VALUES

Volts
@ Test
Temperature ViHmax | Vit min | VIHA min | ViLaAmax | VEE
-30°C -0.890 -1.890 -1.206 -1.500 -5.2
+25°C -0.810 -1.850 -1.106 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
MC10104P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BLEOW:
-30°C +25°C +85°C (vee!
Characteristic Symbol | Test Min Max Min Typ Max Min Max Unit VIH max Vit min | VIHA min | VILA max VEE Gnd
Power Supply Drain Current| Ig 8 - - - 28 35 - - mAdc - - - - 8 1.16
Input Current linH® 12 - - - - 265 - - uAdc 1213 - - - 8 1.16
13 - - - - 220 - - uAdc 13 - - - 8 1.16
linL 12 - - 05 - - - - wAdc - 12 - - 8 1,16
Logic 1" VOH 15 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 [ Vdc 12,13 - - - 8 1,16
Output Voltage 9 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc - - - - 8 1,16
Logic 0" Vou 15 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1615 | Vdc - - - - 8 1.16
Output Voltage 9 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1615 | Vvdc 12,13 - - - 8 1,16
Logic “1" VOHA 9 -1.080 - -0.980 - - -0910 - Vdc - - - 12 8 1,16
Threshold Voltage 9 -1.080 - -0.980 - - -0910 - . - - 13
15 -1.080 - -0.980 - - -0910 - 12 - 13 -
15 -1.080 - -0.980 - - -0910 - 13 - 12 -
Lgoic 0" VoLa 9 - -1.655 - - -1.630 - -1595 [ Vdc 12 - 13 - 8 1,16
Threshold Voltage 9 - -1.655 - - -1.630 - -1.595 13 - 12 -
15 - -1.655 - - -1.630 - -1595 ¢ - - - 12
15 - -1.655 - - -1.630 - -1.595 - - - 13
Switching Times® +1.11V Pulsein | PulseOut | -32Vv | +20Vv
(50-ohm load)
Propagation Delay 112+15+ 15 - - 10 2.2 40 - - ns 13 - 12 15 8 1.16
t12-15- 15 - - - - - 15
t12+9- 9 - - - - - 9
112-9+ 9 - - - - - 9
t3r15+ | 15 - - 2.7 - - 12 - 13 15
113+9- 9 - - 27 - - 12 - 13 9
Rise Time t15+ 15 - - 15 2.0 35 - - - 15
(20 to 80%) 19+ 9 - - - - - 9
Fall Time t15- 15 - - - - - 15
(20 to 80%) g 9 - - - - - | 9

*inputs 4, 7, 10, and 13 will behave similarly for ac and |;n4 values.
Inputs 5, 6, 11, and 12 will behave similarly for ac and |, values.
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TRIPLE 2-3-2 INPUT
OR/NOR GATE

MECL 10,000 series

MC10105

POSITIVE LOGIC NEGATIVE LOGIC

The MC10105is a triple 2-3-2 input OR/NOR
gate. Input pulldown resistors eliminate the need
to tie unused inputs to an external supply.

4 3 4 3

9 9

1" 7 1" 7

13 14 13 14
Veg1=Pin1

Veez = Pin 16
Vgg =Pin8

Pp = 30 mW typ/gate (No Load)
tod = 2.0 ns typ
Output Rise and Fall Time

= 3.5 ns typ (10%-90%)

= 2.0 ns typ (20%-80%)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Veer = Vee2 Vout Vout
Vin +2.0 Vde NOR OR
Coax Coax

Input

Pulse Generator

Input Pulse
t+=1t-=2.0+02ns
(20 to 80%)

Unused outputs connected to

50-0hm termination to
ground located in each

scope channel input. a 50-ohm resistor to ground.

—_———

L — =

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP, to input
pin and TP, to output pin.

VEE = -3.2 Vdc

PROPAGATION DELAY

/—+1.11 v

Vin 50%
~——/ +0.31V
— t-— f— —] t++
80% S
Vout OR 50%
20%
-t et t+
et t+ b t—
80%
Vout NOR E o
—_— 20% S
i R

See General Information section for psckaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same
manner.

L SUFFIX

CERAMIC PACKAGE

CASE 620

TEST VOLTAGE VALUES

(Volts)
@ Test
Temperature VIH max VIL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -6.2
+25°C -0.810 -1.850 -1.105 -1.475 5.2
+85°C -0.700 -1.825 -1.035 -1.440 -6.2
pin Mc10;(5L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25% +85°C tvee)
Characteristic Symbol Test Min | Max | Min [ Typ | Max | Min | Max Unit VIH max ViL min VIHA min VILA max Vee Gnd
Power Supply Drain Current Ig 8 - - - 17 21 - - mAdc - - - - 8 1,16
Input Current linH 4 - - - - 265 - - uAdc 4 - - - 8 1,16
TinL ) - - 05 - - - ~ wAdc - 4 - = 8 1,16
Logic “1" VoH 3 -1.060| -0.890 | -0.960] - -0.810 [ -0.890 | -0.700 | Vdc - - - = 8 1,16
Output Voltage 2 -1.060{ 0.890| -0.960] - [-0.810[-0.890 [ -0.700 | Vdc 4 - - 8 1,16
Logic 0" VoL 3 -1.890(-1675| -1850 - [-1.650|-1.825|-1.615| vdc 4 - - - 8 1,16
Output Voltage 2 -1.890(-1.675| -1.850| - -1.650 | -1.825 | -1.615 [ Vvdc - - - - 8 1,16
Logic “1” VOHA 3 -1080 - |[-0980| - - [-0910| - Vdc - - - ) 8 1,16
Threshold Voltage 2 -1.080 - -0.980 - - -0.910 - Vdc - - 4 - 8 1,16
Logic "0 VoLa 3 —- |-1658| - - |-1630] - [-1595[ vdc - = 4 - 8 1,16
Threshold Voltage 2 - -1.655 - - -1.630 - -1595 | Vdc - - - 4 8 1,16
Switching Times
(50-ohm load) Pulse In Puise Out -3.2v 20V
Propagation Delay t443- 3 1.0 3.1 10 20 29 10 33 ns - - 4 3 8 1,16
t4-3+ 3 - - 3
1442+ 2 _ — 2
t4-2- 2 - - 2
Rise Time 134 3 1.1 36 1.1 3.3 11 37 _ _ 3
{20 to 80%) 24+ 2 - - 2
Fall Time 3. 3 - - 3
(20 to 80%) t2- 2 - - 2

(panunuod) GOLOLOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same

(panunuod) GOLOLIN

manner. «
3
. E S 3 ‘ P SUFFIX
. / i PLASTIC PACKAGE
1,55::‘ AR CASE 648
10
7
n
13 14
12 15
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature VIH max ViL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10105P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°%C +85°C (vee)
Characteristic Symbol Test Min [ Max | Min | Typ | Max | Min | Max Unit ViIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current Ig 8 - - - 17 21 - - mAdc - - - - 8 1,16
Input Current linH 4 - - - - 265 - - uAdc 4 - - - 8 1,16
TinL a = = 05 - - = - uAdc - a - = 8 1,16
Cogic 1" VoH 3 -1.060|-0.890| -0960] - | -0.810[-0.890 | -0.700 | Vdc - - - - 8 1.16
Output Voltage 2 -1.060( -0.890| -0960( - | -0.810[-0.890 | -0.700 | vdc 4 - - - 8 1,16
Logic 0" VoL 3 -1.890(-1.675( -1.850 - [ -1.650(-1.825[-1.615 | Vdc 4 - - - 8 1,16
Output Voltage 2 -1.890|-1.675| -1.850| - | -1.650{-1.825-1.615 | Vvdc - - - - 8 1,16
Logic 1" VoHA 3 -1.080] - |-0980| - - -0.910 - vdc - - - 4 8 1,16
Threshold Voltage 2 -1.080| - |-0980| - - |-0910| - Vdc - - ) - 8 1,16
Logic 0" VoLa 3 - |-1.655 - - -1.630 - -1595 | Vdc - - 4 - 8 1,16
Threshold Voltage 2 — [-1688] - - |-1630{ - |-1595| vdc - - - 4 8 1,16
Switching Times
(50-ohm load) Pulse in Pulse Out -3.2v +20V
Propagation Delay 1443~ 3 - - 1.0 20 29 - - ns - - 4 3 8 1,16
t4-3+ 3 - - - - - - 3
442+ 2 - - - - - - 2
t4-2- 2 - - - - - - 2
Rise Time t34 3 - - 11 33 - - - - 3
(20 to 80%) 024+ 2 - - - - - - 2
Fall Time 13- 3 - - - - - - 3
{20 to 80%) t2- 2 - - - - - _ 2




TRIPLE 4-3-3 INPUT

NOR GATE

MECL 10,000 series

MCI10106

POSITIVE LOGIC

NEGATIVE LOGIC

4

ey
o e
6 ——
—_r=

12
13 % tP—is
14

Vegt =Pin1
Vcez =Pin 16
Veg =Pin8

The MC10106 is a triple 4-3-3 input NOR
gate. Input pulldown resistors eliminate the need
to tie unused inputs to an external supply.

Pp = 30 mW typ/gate (No Load)
tod = 2.0 ns typ

Output Rise and Fall Time
= 3.6 ns typ (10% - 90%)
= 2.0 ns typ (20% - 80%)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Pulse Generator

Input Puise

tH=t-=2010.2ns T

(20 to 80%)

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input

pin and TP, to output pin.

Vecer = Veez
2.0 vdc

Vout

Coax

i [: | Unused outputs connected to

— — - a50-ohm resistor to ground.

b —

IO.I uF

Vgg = -3.2 Vdc

PROPAGATION DELAY

Vout

Infor ion for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same
manner.

L SUFFIX

CERAMIC PACKAGE

CASE 620

TEST VOLTAGE VALUES

(Volts)
@ Test
Temperature | ViH max ViL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10106L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +26°C +85°C (vee)
Characteristic Symbol Test Min | Max Min Typ | Max Min Max Unit VIH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current e 8 - - - 17 21 - - mAdc - - - - 8 1,16
Input Current finH 4 - - - - 265 - - uAdc 4 - - - 8 1,16
linL 4 = — 0.5 — — — — uAdc = 4 ~ - 8 1,16
Logic 1" VOH 3 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc - - - - 8 1,16
Output Voltage 2 -1.060| -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc = - - - 8 1,16
Logic 0" Voo 3 -1.890{-1675| -1.850 [ - |-1.650-1.825|-1.615| Vdc 4 - - - 8 116
Output Voltage 2 -1.890| -1.675| -1.850 - -1.650 | -1.825 [ -1.615| Vvdc 9 - = - 8 1,16
Logic “1” VOHA 3 -1.080| - -0.980 - - -0910| -— Vdc - - - 4 8 1,16
Threshold Voltage 2 -1.080| - -0.980 - - -0910| - Vdc - - - 9 8 1,16
Logic 0" VOLA 3 - |-1.655 - - |-1830| - [-1595| vdc - - 4 - 8 1,16
Threshold Voltage 2 - |-1.655 - - -1.630 - -1595| Vdc - - 9 - 8 1,16
Switching Times
(50-0hm load) Pulse in Pulse Out -32v +20V
Propagation Delay 1443 3 1.0 31 1.0 20 29 1.0 33 ns - - 4 3 8 1,16
t4-3+ 1.0 3.1 1.0 29 1.0 33 - -
Rise Time 3+ 11 36 1.1 33 1.1 37 - -
(20 to 80%)
Fall Time t3- 11 36 1.4 33 1.1 3.7 - -
(20 to 80%)

(penunuod) goLOLIOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 voits. Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same
manner.

P SUFFIX
PLASTIC PACKAGE
CASE 648

TEST VOLTAGE VALUES

{Volts)
@ Test
Temperature | VIH max ViL min VIHA min VILA max Vee
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.826 -1.035 -1.440 -52
Pin MC10106P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C tvee)
Characteristic Symbol Test Min | Max Min Typ | Max Min Max Unit ViH max VIL min VIHA min ViLA max VEE Gnd
Power Supply Dran Current I3 8 - - - 17 21 - - mAdc - - 8 1.16
Input Current finH 4 - - - - 265 - - uAdc 4 - - - 8 1.16
oL a N = 0.5 — - B | uAdc = a — N 8 116
Logic 1" VoH 3 -1.060(-0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc - - - - 8 1,16
Output Voltage 2 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc - - - 8 1,16
Logic “0" VoL 3 -1.890| -1.675 | -1.850 - | -1.650|-1.825 -1615| Vdc a - - - 8 1.16
Output Voltage 2 -1.890| -1.675 -1.850 - | -1650|-1.825-1615| vdc 9 - - - 8 1.16
Logic 1" VOHA 3 -1.080{ — -0.980 - - -0.910 - Vde - - - 4 8 116
Threshold Voltage 2 -1.080 - -0.980 - - -0910 - Vdc - 9 8 1,16
Logic 0" VOLA 3 - [-1es8] - - |-1630] - [-1595] vac - 4 - 8 1.16
Threshold Voltage 2 -1.655 - - | -1630 - -1.595| vdc - - 9 - 8 1,16
g T Pulse In PulseOut | -32V | +20V
Propagation Delay 1443 3 - - 1.0 20 29 - - ns 4 3 8 116
t4-3+ _ _ 1.0 29 - -
Rise Time 34 - - 11 33 - -
(20 to 80%)
Fall Time 13- - - 1.1 33 - -
(20 t0 80%)

(panunuod) 9oLOLOW



TRIPLE 2-INPUT EXCLUSIVE
“OR"/EXCLUSIVE “NOR"

MECL 10,000 series

McC10107

This three gate array is designed to provide

POSITIVE LOGIC

NEGATIVE LOGIC

N o o s
w N

the positive logic Exclusive OR and Exclusive
NOR functions in high speed applications.
Input pulldown resistors eliminate the need to
tie unused inputs to VEE-

Pp = 40 mW typ/gate (No Load)

coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TP, ¢ to output pin.

3=(4¢5)+(de5) 3=(3+8)+(405) toq = 2.5 ns t
2=(3+B)+(4e5) Vccy=Pin1 2=(4¢5)+(Ee5) c;’:‘wt‘m"': o Eall Times
Vce2 =Pin 16 = 2.5 ns typ (20% to 80%)
Vgg =Pin8 =3.5 ns typ (10% to 90%)
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C
Vout Vout
Vcet = Veez EXCLUSIVE- EXCLUSIVE-
Vin +2.0 Vdc NOR OR
PROPAGATION DELAY
Coax Coax
—+1.11V
Input Vin \ 50% /
e ] +0.31V
Pulse Generator A ! —] t-- l__ —] t+4
Input Pulse [} 80% Y
C+=to=2.0%02ns __.:__D::: Vout EXCLUSIVE-NOR ?50:/,
(20 to 80%) 20%
B _..L(+
— et — t+ fet—1-
50-ohm termination to ground lo-
cated in each scope channel input. 80%
Vout EXCLUSIVE-OR éso%
All input and output cables to the L_J 20% S
scope are equal lengths of 50-ohm R |__ JS PO

Vgg = -3.2 Vdc

o
ViH
Unused outputs connected to
a 50-ohm resistor to ground.

See General Information section for pa

ckaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal eq
librium has been established. The circuit is

I -

RN oo

L SUFFIX

CERAMIC PACKAGE

N n
in a test socket or mounted on a printed ::j::t: o CASE 620
circuit board and transverse air flow greater . It
than 500 linear fpm is maintained. Outputs jj t
are termil d through a 50-ohm resistor to 1 "
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.
TEST VOLTAGE VALUES
(Voits)
@ Test
Temperature VIH max ViL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.208 -1.500 -5.2
+28°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 52
MC10107L Test Limit
Pin i = TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C (vee
Characteristic Symbol Test Min Max Min Max Min Max Unit VIH max Vit min VIHA min ViILA max VEE Gnd
Power Supply Drain Current e 8 - - - 28 - - mAdc | Al Inputs - - - 8 116
Input Current linH 49,14 - - - 265 - - uAdc R - - - 8 1,16
5.7.15 - - - 220 - - uAdc . - - - 8 1,16
lin L - - 0.5 - - = uAdc - . - - 8 1,16
Logic 1" VoM 2 -1.060 | 0890 | -0960 | -0810 | -0.890 | -0.700 Vde 45 - - - 8 1,16
Output Voltage 2 -1.060 | -0890 | -0960 | -0810 | -0890 | -0.700 - - - -
3 -1.060 | -0890 | -0960 | .0810 | -0.890 | -0.700 4 - - -
3 -1.060 | -0890 | -0.960 | -0.810 | -0.890 | -0.700 5 - - -
Logic 0" VoL 2 -1890 | -1675 | -1850 | -1650 | -1825 | -1.615 Vde ) - - - 8 1,16
Output Voltage 2 -1890 | -1675 | -1850 | -1.650 | -1.825 | -1.615 5 - - -
3 -1890 | -1675 | -1850 | -1650 | -1825 | -1.615 as - - -
3 -1.890 | -1675 | -1850 | -1650 | -1.825 | -1.615 - - - -
Logic 1" VOHA 2 -1.080 - -0.980 - -0910 = vdc 5 - a - 8 1,16
Threshold Voltage 2 -1.080 - -0.980 - -0910 - - - - 4
3 -1.080 - -0.980 - -0910 - l - - 4 - ‘ ‘
3 -1.080 - -0.980 - -0910 - - - 5 -
Logic 0" voLa 2 - -1.655 - -1.630 - -1595 vdc - 4 - 8 1,16
Threshold Voltage 2 - -1.655 - -1.630 - -1595 - - 5 -
3 - -1.655 - -1.630 - -1595 5 - a -
3 - -1.655 - -1.630 - -1.595 - - Z 4
Switching Times (50 {2 Load) Min | Typ | Max Unit +11V Pulse In Pulse Out -3.2V +20V
Propagation Delay e Inputs 11 38 11 | 20] 37 11 4.0 ns 5.7.15 - Input Corresponding 8 1,16
e 4,90r14 - 4,9,0r | Ex-OR/Ex-NOR
-+ to either - 14 Outputs
- Output -
1++ Inputs 28 49,14 - Input Corresponding
e 5.7, 0r 15 - 5,7, 0r Ex-OR/Ex-NOR
-+ 1o either - 15 Outputs
- Output -
Rise Time [ . 11 35 25| 35 - 38 49,14 - Any lnput
Corresponding
(20 to 80%)
Ex-OR/Ex NOR
Fall Time - . 11 35 25| 35 38 49,14 - Any input Outputs
(20 10 80%)

*Individually test each input applying V| or V|| to input under test.

**Any Output

(panunuod) £OLOLOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

4 2
) I -
9 n
14 12

P SUFFIX
CERAMIC PACKAGE

CASE 648

TEST VOLTAGE VALUES

(Volts)
@ Test
Temperature ViH max ViL min VIHA min VILA max Vee
-30°C -0.890 -1.890 -1.208 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 5.2
] MC10107P Test Limits §
Pin S TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C - +28% +85°C tvee)
Characteristic Symbol Test Min Max Min Max Min Max Unit VIH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current e 8 - - 28 - — mAdc | All Inputs - - - 8 116
Input Current [ 49,14 = = 265 - - uAdc . - = - 8 1.16
5.7.15 - - 220 - - uAdc . - - - 8 1.16
lin L . - - - - uAdc - . - - 8 1,16
Logic “1" Vo 2 -1.060 | -0.890 -0810 | -0.89%0 [ -0.700 Vvde 45 - - - 8 1.16
Output Voltage 2 -1.060 | -0.890 -0810 | -0.890 [ -0.700 - - - -
3 -1.060 | -0.890 -0810 | -0890 | -0.700 4 - - -
3 -1.060 | -0.890 -0.810 [ -0890 | -0.700 5 - - -
Logic 0" VoL 2 -1.890 | -1.675 -1650 | -1825 | -1615 Vdc a - - - 8 116
Output Voltage 2 -1.890 | -1.675 -1650 | -1825 | -1.615 5 - - -
3 -1.890 | -1.675 -1650 | -1825 | -1.615 ‘ 45 - - - ‘
3 -1.890 | -1675 -1.650 | -1.825 [ -1615 - - - -
Logic 1" VoHA 2 -1.080 - - -0910 - Vde 5 - 4 - 8 1.16
Threshold Voltage 2 -1.080 - - -0910 - - - - 4
3 -1.080 - - -0.910 - l - - 4 - l ‘
3 -1.080 - - -0910 - - - 5 -
Logic 0" VoLA 2 -1.655 - -1.630 - -1595 Vdc - - ) - 8 116
Threshold Voltage 2 -1.666 ~ -1.630 - -1.595 - - 5 -
3 -1.665 - -1.630 - -1.595 5 - a - l l
3 -1.655 - -1.630 - -1.595 - - - 4
Switching Times (50 2 Load) Min | Typ [ Max Unit 41V Pulse In Pulse Out -3.2v | +20v
Propagation Delay e Inputs - 11 20| 37 - - ns 5,715 - Input Corresponding 8 1,16
t4- 4,90r 14 - - - - 4.9,0r | Ex-OR/Ex-NOR
-+ to either - - - - 14 Outputs
t-- Output - - - -
e Inputs - 28 - - 49,14 - Input Corresponding
- 57,0r15 - - - - 5,7, 0r Ex-OR/Ex-NOR
-+ 10 either - - - - 15 Outputs
t-- Output - - - -
Rise Time (8 . - 25| 35 - - 49,14 - Any input
(20 10 80%) Corresponding
Ex-OR/Ex NOR
Fall Time = . - 25| 35 - - 49,14 - Any tnpur | EX QXN
(20 to 80%)

«*Any Output

*Individually test sach input applying V)i or V| to input under test.

(Penuiiuco) ZOLOLOW



DUAL 4-5-INPUT

MECL 10,000 series

“OR/NOR” GATE

MC10109

The MC10109 is a dual 4-5 input OR-NOR

Input

Puise Generator

Input Pulse |
t+=t-=20+ 0.2ns
(20 to 80%)

50-ohm termination to
: ground located in each
: scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should

. be < 1/4 inch from TP;, to input
pin and TP, to output pin.

Vegg = -3.2 Vdc

Unused outputs connected to
a 50-ohm resistor to ground.

gate which is pin compatible with the MECL 111
MC1660L dual OR-NOR gate. All inputs are
POSITIVE LOGIC NEGATIVE LOGIC terminated by a 50 k ohm resistor to VEE
. eliminating the need to tie unused inputs low.
a 4
5 5— 3
: ) S
7 7_S
9 9 I
10 10— o
14 14
1 11— j
12 ® 12 " ;pdj;)o r‘:va/ (No Load)
13 13 D= m typ/gate ! o Loa«
Output Rise and Fall Times
(10% to 90%) 3.5 ns
(20% to 80%) 2.0 ns
Veer =1
Vee2 = 16
Vee =8
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C
Vin Veeit = Veez Vout Vout
To Channel A"’ +2.0 Vdc NOR OR
To PROPAGATION DELAY
- Channel
g

-\ +1.11 vV
Vin 50% f
-| ————+0.31V
— t-- [—— — t++
80% 4
Vout OR ?50%
20%
et t- bt t+
fet—t+ et t-
80%
Vout NOR E cox
—_1 20% k
— -+ —=f t+-

eral Infor

for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same
manner.

14
15

L SUFFIX

CERAMIC PACKAGE

CASE 620

TEST VOLTAGE VALUES

(Volts)
@ Test
Temperature VIH max ViL min VIHA min VILA max VEE
-30°c -0.890 -1.890 -1.206 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10109L Test Limits EST VOLTAGE APPLIED TO PINS BELOW:
Under -%° +25°C +85°C (Vee)
Characteristic Symbol Test Min [ Max | Min Typ | Max Min Max Unit VIH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current Ig 8 - - - " 14 - - mAdc - - - - 8 1,16
Input Current linH 4 - - - - 265 - = uAdc 4 - - - 8 1,16
| ot
linL 4 - — 0.5 ~ - — - uAdc - 4 - - 8 1,16
High Output Voltage VOH 2 -1.060| -0.890 | -0.960 - |[-0.8101-0.890| -0.700 | Vdc 4 - - - 8 116
3 -1.060|-0.890 | -0.960 | - |[-0.810 |-0.890| -0.700 | Vvdc - = - - 8 1,16
Low Output Voltage VoL 2 -1.890(-1.675[ -1.850 [ - [-1.650 |[-1.825] -1.615| Vdc - — - - 8 1,16
3 -1.890|-1.675)| -1.850 | - | -1.650 | -1.825| -1.615 [ Vdc 4 - - - 8 1,16
High Threshold Voltage VOHA 2 -1.080 - |[-0980| - - |-0810| - Vde - - 4 - 8 1,16
3 -1.080| - |-0980| - - |-0910] - Vde - - ~ 4 8 1,16
Low Threshold Voltage VOoLA 2 - |-1.655 - - |-1.630 - |-1.595 Vdc - - - 4 8 1,16
3 - _|-1e55] - ~ |-1630f - |-1595 [ wdc - - 4 - 8 1,16
Switching Times
(50-ohm load) Puise In Pulse Out -3.2V +20V
Propagation Delay 1442+ 2 1.0 3.1 1.0 20 29 10 33 ns - - 4 2 8 1,16
13-2- 2 —_ _ 2
1443~ 3 L - - 3
14-3+ 3 - - 3
Rise Time 2+ 2 1.1 36 1.1 33 11 37 - - 2
(20 to 80%) 3+ 3 - - 3
Fall Time Tt 2 | 1 l - - 2
(20 to 80%) t3- 3 - - 3

(panunuo) 60LOLIOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same
manner.

15

P SUFFIX
PLASTIC PACKAGE
CASE 648

TEST VOLTAGE VALUES

(Volts)
@Test
T ViIH max ViL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.208 -1.500 -5.2
+259C -0.810 -1.850 -1.106 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10109P Tast Limits TEST VOLTAGE APPLIED TO PINS BELOW:
Under -30°c +25°C +85°C (vee)
Characteristic Symbol Test Min | Max | Min Typ | Max Min | Max Unit VIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current Ig 8 - - - 1 14 - - mAdc - - - - 8 1.16
Input Current linH 4 — - — - 266 = = wAdc - - = 8 1.16
linL 4 = - 05 = = - . uAdc - 4 = - 8 1,16
High Output Voitage VOH 2 -1.060{-0.800| 0960 | - [-0.810]-0.8%0|-0.700] vdc 4 - - - 8 1,16
3 -1.060|-0.890| 0960 | - |-0.810 [-0.890)| -0.700 | vdc - - - - 8 1,16
Low Output Voltage VoL 2 -1.890| -1.675 | -1.850 - -1.650 | -1.825| -1.615 Vde - - - - 8 1,16
3 -1.890|-1675| -1.850 §f - |-1.650 | -1.825| -1.615 | Vdc 4 - - - 8 1,16
High Threshold Voltage VOHA 2 -1.080f - |-0980| - - |-0910] - vdc - - 4 - 8 1,16
3 -1.080f - |-0980| - - |-0910| - vdc - - - 4 8 1,16
Low Threshold Voltage VoLA 2 - |-1688| - - [-1630] - [-1595] wvdc - - - 4 8 1,16
3 - |-1655| - - [-1630] - |-1595| wvdc - - 4 - 8 1,16
Switching Times
(50-ohm load) Pulse In Pulse Out -3.2V +20V
Propagation Delay 1442+ 2 - - 1.0 20 29 - - ns - - 4 2 8 1,16
t4-2- 2 - - - - - - 2
1443~ 3 - - - - - - 3
4=3+ 3 - - - - - - 3
Rise Time 12+ 2 - - 1.1 33 - - - - 2
(20 to 80%) 134+ 3 - - -~ - - - 3
Fall Time 2. 2 - - l - - - - 2
(20 to 80%) 3. 3 - - - - - - 3

(panunuod) gOLOLIW



DUAL 3-INPUT 3-OUTPUT
“OR"” GATE

MECL 10,000 series

MC10110

The MC10110 is designed to drive up to three

transmission lines simultaneously. The multiple
outputs of this device also allow the wire-"OR"-
ing of several levels of gating for minimization
POSITIVE LOGIC NEGATIVE LOGIC of gate and package count.
The ability to control three parallel lines
s s from a single point makes the MC10110 particu-
6 2 6 2 larly useful in clock distribution applications
7 3 7 3 where minimum clock skew is desired. Three
a a Vcce pins are provided and each one should
9 o be used.
10 12 10 12
" 13 n 13
14 14 Pp = 80 mW typ/gate (No Load)
tpd = 2.4 ns typ (All Outputs Loaded)
Output Rise and Fall Time: (All Outputs Loaded)
Veci1=1.15 =2.2 ns typ (20% to 80%)
Vee2 = 16 =4.0 ns typ (10% to 90%)
VEg =8
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS
Vec1=Vceec2
Vin +2.0 vdc Vout

Input

Pulse Generator

input Pulse
t+=t-=20+£02ns
(20 to 80%)

50-0hm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope ara equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TP ¢ to output pin.

PROPAGATION DELAY

+1.1 v

+0.31V

Vout

Unused outputs connected to
a 50-ohm resistor to ground.

Veg = -3.2 Vde

See General Information section for packaging.

3-28
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to

5
-2.0 voits. Test procedures are shown for 6 2 L SUFFIX
only one input and one output. The other 7 3 CERAMIC PACKAGE
inputs and outputs are tested in the same 4 CASE 620
manner.
9
10 12
1
13
4 TEST VOLTAGE VALUES
{Volts)
@ Test
Temperature ViH max VIL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
MC10110L Test Limi
Pin C10110L Test Limits S TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C vee)
Characteristic Symbol | Test Min Max Min Typ | Max Min Max Unit | ViHmax | ViLmin [ ViHAmin | ViLaAmex | Vee Gnd
Power Supply Drain Current Ig 8 - - - 30 38 - - mAdc - - — — 8 1,15,16
tnput Current linH 56,7 - - - - 425 - - HAdc M - - - 8 1,15,16
linL 56,7 - - 05 - - — - HAdc - . - - 8 1,15,16
Logic "1"" VoH 2 -1.060 -0.890 -0.960 - -0810 -0.890 ( -0.700 Vdc 5 - - - 8 1,15,16
Output Voltage 3 -1.060 -0.890 -0.960 - -0.810 -0.890 -0.700 Vdc 6 - - - 8 1,15,16
4 -1.060 | -0.890 -0.960 - -0.810 | -0.890 | -0.700 Vdc 7 - - = 8 1,15,16
Logic "0" VoL 2 -1890 | -1675 | -1.850 - -1.650 | -1.825 | -1.615 Vde - - - - 8 115,16
Output Voltage 3 -1.890 -1.67% -1.850 - -1.650 -1.825 -1615 Vdc - - - - 8 1,15,16
4 -1.890 -1.675 -1.850 - -1.650 -1.825 -1.615 Vdc - - — = 8 1,15,16
Logic 1" VOHA 2 -1.080 - -0.980 - - -0.910 - Vdc - - 5 - 8 1,15,16
Threshold Voltage 3 -1.080 - -0.980 - - -0910 - Vde - - 6 - 8 1,15,16
4 -1.080 - -0.980 — — -0.910 - Vdc - - 7 - 8 1,15,16
Logic 0" VoLa 2 - -1.665 - - -1.630 - -1595 | vdc - - - 5 8 1,15,16
Threshold Voltage 3 - -1.655 - - -1.630 - -1.595 Vde - - - 6 8 1,15,16
4 - -1.655 — — -1.630 - -1.596 Vdc - - 7 8 1,15,16
Switching Times
(50-ohm load) Pulse In Pulse Out -3.2Vv +2.0V
Propagation Delay Dot542+ 2 14 35 14 24 35 15 38 ns - - 5 2 8 1,15,16
15-2- 2 - = 2
1543+ 3 = - 3
15.3- 3 - _ 3
t5+4+ 4 - - 4
t5-4. 4 - - 4
Rise Time 2+ 2 1.0 11 22 12 - - 2
{20 to 80%) 3+ 3 - - 3
4+ 4 - - 4
Fall Time (78 2 - - 2
" (20 1o 80%) 13- 3 - - 3
13- 4 - - 4

*Individually test each input using the pin connections shown.

(Panunuod)gLLOLIOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs

(PenunUC) QL LOLOW

are termi d through a 50-0hm resi to g 2 P SUFFIX
-2.0 volts. Test procedures are shown for 7 PLASTIC PACKAGE
only one input and one output. The other 3 CASE 648
inputs and outputs are tested in the same 4
manner. 9
10 12
1
13
14 TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | VIH max ViLmin | VIHA min | VILA max VEE
-30°c | -0.890 -1.890 -1.205 -1.500 -5.2
+26°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MCI0T10P Tost Limits 5 TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°c +28°C +86°C vee!
Charactaristic Symbol | Test Min Max Min | Typ | Max Min Max Unit | ViHmax | ViLmin | VIHAmin | ViLAmax | VEE Gnd
Power Supply Drain Current g 8 - - — — 38 - — mAdc — - - — 8 1,15,16
Input Current linH 56,7 - - - - 425 - - MAdc B - - - 8 1,15,16
binl 56,7 - - 05 - - - - HAdc - . - - 8 115,16
Logic 1" VoH 2 -1.060 | 0890 [ 0960 (| — [ -0810 | -0.890 | -0.700 | Vdc 5 - - - 8 1,15,16
Output Voltage 3 -1.060 | -0890 | -0960 | — ([ -0810 | -0.890 | -0.700 | Vdc 6 - - - 8 1,15,16
4 -1.060 | -0890 | -0960 | — | -0810 | -0.890 | -0.700 | Vdc 7 - - - 8 1,15,16
Logic 0" VoL 2 -1890 | -1.675 | -1850 | - | -1650 | -1.825 | -1615 | vdc - - ~ - 8 1,15,16
Output Voltage 3 -1890 | -1675 | -1850 [ — | -1650 | -1.825 | -1.615 [ Vdc - - - - 8 1,15,16
4 -1890 | -1.675 | -1850 | — | -1650 [ -1825 | -1.615 | vdc - - - - 8 1,15,16
Logic “1” VOHA 2 -1.080 - -0980 | - - 0910 - Vde - - 5 - 8 1,15,16
Threshold Voltage 3 -1.080 - -0980 | - - -0910 - Vde - - 6 - 8 1,15,16
4 -1.080 - -0980 | - - -0.910 — Vde - - 7 - 8 1,15,16
Logic “0" VoLA 2 - -1.655 - - | -1630 — -1595 | vdc - - - 5 8 1,15,16
Threshold Voltage 3 - -1.655 - — | -1630 - -1595 |  vdc - - - 6 8 1,15,16
4 - -1.656 — - | -1630 - -1595 | vdc - - - 7 8 1,15,16
Switching Times
(50-ohm load) Pulse in PulsesOut [ -3.2v | +20Vv
Propagation Delay 1542+ 2 - - 14 24 35 - - ns - - 5. 2 8 1,15,16
15-2- 2 - - - - - - 2
543+ 3 - - - - - - 3
t5-3- 3 - - - - - - 3
t5+4+ 4 - - - - - - 4
5-4- 4 - - - - - - 4
Rise Time 94+ 2 - - 1.1 22 - - - - 2
(20 to 80%) 3+ 3 - - - - - - 3
[ 4 - - - - - - 4
Fall Time t2- 2 - - - - - - 2
(20 to 80%) 3. 3 - - - - - - 3
t4- 4 - - - - - - 4

*iIndividually test sach input using the pin connections shown.



DUAL 3-INPUT 3-OUTPUT

“NOR” GATE

MECL 10,000 series

MCI0111

POSITIVE LOGIC

NEGATIVE LOGIC

2 2
3 3
5
6 a4 6 4
7
12 12
13
9 13 9
10 14 10 14
" 11
Veer =1, 15
Vcc2 =16
VEg =8

The MC10111 is designed to drive up to three
transmission lines simultaneously. The multiple
outputs of this device also allow the wire-"OR""-
ing of several levels of gating for minimization
of gate and package count.

The ability to control three parallel lines
from a single point makes the MC10111 particu-
larly useful in clock distribution applications
where minimum clock skew is desired. Three
V¢ pins are provided and each one should be
used.

Pp = 80 mW typ/gate (No Load)

tpd = 2.4 ns typ (All Outputs Loaded)

Output Rise and Fall Time: (All Qutputs Loaded)
=2.2 ns typ (20% to 80%)
= 4.0 ns typ (10% to 90%)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Input

Pulse Generator

Input Pulse
t+=t-=2.0+ 0.2ns
(20 to 80%)

50-0hm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TPy, ¢ to output pin.

Vce1=Veez
+2.0 Vdc Vout

| Unused outputs connected to
—+ a 50-ohm resistor to ground.

Lo—_

VEgE = -3.2 Vdc

PROPAGATION DELAY

/_¢1.11 \%

Vout

Infor i ion for packaging.
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ELECTRICAL CHARACTERISTICS
Each MECL 10,000 series circuit has been

designed to meet the dc specifications 2
N - 3
sfaoyvn in the test nble{ after therm,l equi s L SUFFIX
librium has been established. The circuitis ¢ a
H i CERAMIC PACKAGE
in a test socket or mounted on a printed 7 CASE 620
circuit board and transverse air flow greater 12
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistorto ¢ 13
-2.0 voits. Test procedures are shown for } (1) 14
only one input and one output. The other
inputs and outputs are tested in the same
manner.
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperatare | Vi max | ViL min | VIHA min | VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+26°c | -0810 -1.850 -1.105 -1.475 5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
101111 Test Limi
Pin MC10111L Tost Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C vee)
Characteristic Symbol | Test Min Max Min Typ | Max Min Max Unit | ViHmax | Vit min | ViHA min | ViLA max | Vee Gnd
Power Supply Drain Current g 8 - - - - 38 - - mAdc - - - — 8 1,15,16
Input Current LinH 5.6.7 - - - - 425 - - MAdc : - - - 8 1.15,16
inL 5,6.7 - - 0.5 - - - - MAdc - - - - 8 1,15,16
Logic 1" VOH 2 -1.060 | -0890 | -0960 - -0810 | -0.890 | -0.700 | Vadc - - - 8 115,16
Output Voltage 3 -1.060 | -0.890 -0.960 -0.810 | -0.890 | -0.700 Vde - - - 8 1,15,16
4 -1.060 | -0.890 | -0.960 -0.810 | -0.890 | -0.700 | Vdc - - - 8 1,15.16
Logic "0 1 vou 2 -1.890 | -1.675 | -1850 [ - -1.650 | -1825 | -1615 [ Vdc 5 - - 8 1,15,16
Output Voltage 3 -1.890 | -1.675 | -1.850 -1650 | -1.825 | -1615 | Vdc 6 - - 8 1,15,16
4 -1.890 | -1.675 | -1850 - -1650 | -1.825 | -1615 | Vdc 7 - - - 8 1,15,16
Logic 1" VoHA 2 -1.080 - -0.980 - - -0910 - Vdc - - 5 8 1,15,16
Threshold Voltage 3 -1.080 - -0980 | - - -0910 - Vde - - - 6 8 1,15,16
4 -1.080 - -0.980 - - -0.910 - Vdc - - 7 8 1,15.16
Logic "0 VOLA 2 - -1.655 - - -1.630 - -1595 [ Vde - - 5 - 8 1,15,16
Threshold Voltage 3 - -1.655 - - -1.630 -1.595 Vdc - - 6 - 8 1.15,16
4 -1.655 - -1.630 - -1595 | Vvdc - 7 - 8 1,15,16
Switching Times
(50-ohm toad) Puise In Pulse Out -3.2V +20V
Propagation Delay t542- 2 14 35 14 24 35 15 38 ns - - 5 2 8 115,16
15-2+ 2 - - 2
1543~ 3 - - 3
53+ 3 - - 3
1544~ 4 - - 4
15-4+ 4 - - 4
Rise Time 2+ 2 10 11 22 35 12 38 - - 2
(20 10 80%) 13+ 3 - - 3
L7 4 - - 4
Fall Time 2. 2 - - 2
(20 to 80%) 13- 3 - - 3
4 4 - - 4

*Individuaslly test each input using the pin connections shown.

(panunuod) LLLOLOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-

. 2
librium has been established. The circuit is
in a test socket or mounted on a printed [ 3
circuit board and transverse air flow greater [] 4
than 500 linear fpm is maintained. Outputs 7
are terminated through a 50-ohm resistor to 12 P SUFFIX
-2.0 volts, Test procedures are shown for
; 3 PLASTIC PACKAGE
only one input and one output. The other 9 14 CASE 648
inputs and outputs are tested in the same H
manner.
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | ViHmax | ViLmin | VIHA min | VILA max VEE
-30° | -08%0 -1.890 -1.205 -1.500 5.2
+25°C [ -0.810 -1.850 -1.105 -1.475 5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
MC10111P Test Limit
Pin = me - TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C (Vee)
Characteristic Symbol | Test Min Max Min Typ Max Min Max Unit [ ViHmax [ Vit min | VIHA min | ViLamax | VEE Gnd
Power Supply Drain Current I3 8 - - - - 38 - he mAdc — — - - 8 1,15,16
Input Current linH 56,7 - - - - 425 - — HAdc . — - - 8 1,15,16
linL 5.6, - - - — - — HAdC — . - — 8 115,16
Logic 1" VoH 2 -1.060 | -0.890 - -0.810 | -0.890 | -0.700 | vdc - - - - 8 115,16
Output Voltage 3 -1.060 | -0.890 - -0810 | -0.890 | -0.700 | vdc - - - - 8 115,16
4 -1.060 | -0.890 - -0.810 | -0.890 | -0.700 | Vvdc - - - - 8 1.15,16
Logic 0" Vou 2 -1.890 | -1.675 - | -1650 | 1825 | -1615 | vdc 5 - - - 8 1,15,16
Output Voltage 3 -1.890 | -1675 - -1.650 | -1825 | -1615 | Vdc 6 - - - 8 1,15,16
4 -1.890 | -1675 - -1.650 | -1.825 | -1615 | Vdc 7 —~ - - 8 1,15,16
Logic 1" VOHA 2 -1.080 - - ~ -0910 - Vdc - - - 5 8 115,16
Threshold Voltage 3 -1.080 - - - -0910 - Vde - - - 6 8 115,16
4 -1.080 - - - -0910 - Vdc - - - 7 8 1.15,16
Logic 0" VoLA 2 - -1.655 - - -1.630 - -1595 | vdc - - 5 - 8 115,16
Threshold Voltage 3 - -1.655 - - -1.630 - -1595 | vdc - - 6 - 8 1,15,16
4 - -1.655 - - -1.630 - -1595 | vdc - - 7 - 8 1.15.16
Switching Times
(50-ohm load) Pulse In Pulse Out -3.2V +20V
Propagation Delay t542- - - - 14 24 35 - - ns - - 2 8 115,16
15-2+ - - - - - - - 2
154+3- - - - - ~ - - 3
15-3+ - - - - - - - 3
15+4- - - - - - - - 4
54+ - - - - - - - 4
Rise Time 24 - - - 11 2.2 - - - - 2
(20 to 80%) 3+ - - - - - - - 3
W%+ - - - - - - - 4
Fall Time t2. - - - - - - - 2
(20 to 80%) 13- - - - - - - - 3
tq- - - - - - - - 4

*Individually test each input using the pin connections shown.
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QUAD EXCLUSIVE
OR GATE

MCIO0113

MECL 10,000 series

Advance Information

POSITIVE LOGIC

The MC10113 is a quad Exclusive OR gate,
with an enable common to all four gates. All
four outputs may be wire-ORed together to
perform a 4-bit comparison function (A = B).
The enable is active low. Input pulldown re-
sistors included in the circuit make it un-
necessary to tie down unused inputs. Open
emitter outputs permit direct connection of
outputs to busses.

12
13

EQ9
‘A
B 2
5
6 3 TRUTH TABLE
7 AlB|E]| OouTPUT
LjLje L
b LIH| L H
10 HILIL H
— 14 HIH| L L
1 ololn L
s ¢ = Don’t Care

Pp = 175 mW typ/pkg (No Load)
tpd = 2.5 ns typ

Output Rise and Fall Times
= 2.0 ns typ (20% to 80%)

located
input.

coaxial

50-ohm termination to ground

All input and output cables to the
scope are equal lengths of 50-ohm

be < 1/4 inch from TP, to input
pin and TP, ¢ to output pin.

Veeg = Pin 1
Vcez = Pin 16
VEg =Pin8
SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C
Vec1 = Veez
Vin +2.0 Vdc Vout
Coax

Input

Pulse Generator

Input Pulse
t+=1t-=154+ 0.2ns
(20 to 80%)

in each scope channel

Vgg =-3.2 Vdc

cable. Wire length should

Unused outputs connected to
a 50-ohm resistor to ground.

Vout

This is advance information and specifications are subject to change without notice.

See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS
Each MECL 10.000 series .cfrcujt has been

dtomeet thed shown fe L SUFFIX
in the test table, after thermal equilibrium 4 2 CERAMIC PACKAGE
has been established. The circuit is in a s f‘ \ \ CASE 620
test socket or mounted on a printed circuit ‘ \
board and transverse air flow greater than 4
500 linear fpm is maintained. Outputs are 6 | 3
terminated through a 50-ohm resistor to 7
-2.0 volts. Test procedures are shown
only for sel d inputs and (o] Other 4
inputs and outputs are tested in a similar 10 | 14
manner. 11
: TEST VOLTAGE VALUES
' 4 @ Test {Volts)
—15 Tomperature | Vil max | ViLmin | VIHA min | ViLAmax | VEE
13 -30°c | -0.890 -1.890 -1.205 -1.500 -5.2
+26°C | -0.810 -1.850 -1.105 -1475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
10113 imi
Pin - MCTOUIIL Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C (vee)
Characteristic Symbol Test Min Max Min Max Min Max Unit ViH max ViL min V!HA min V|! A max VEE Gnd
Power Supply Drain Current e 8 - - - 42 - - mAdc - - - - 8 1,16
Input Current linH | 4.7.1013 - - - 265 - - uAdc * - - - 8 1,16
56,1112 — - - 220 - - uAdc M - - - 8 1,16
9 - — - 545 - - uAdc 9 - - - 8 1,16
lin L . - - — 0.5 - - wAdc - . = - 8 1,16
Logic “1" VoH 2 -1.060 | -0.890 | -0.960 | -0.810 | -0.890 | -0.700 Vvdc 4 - - - 1,16
Output Voitage 3 -1.060 | -0.890 | -0.960 | -0.810 | -0.890 | -0.700 7 - - -
14 -1.060 | -0.890 | -0.960 | -0.810 | -0.890 | -0.700 1" - - -
15 -1.060 | -0.890 | -0.960 | -0.810 | -0.890 | -0.700 v 13 — — - v
Logic “0" VoL 2 -1890 | -1.675 | -1.850 | -1.650 | -1.825 | -1.615 Vdc - 4 - - 8 1,16
Output Voltage 3 -1.890 | -1.675 | -1.850 | -1.650 | -1.825 | -1.615 - 7 - -
14 -1.890 | -1.675 | -1.850 | -1.650 | -1.825 | -1.615 - n - -
15 -1.890 | -1.675 | -1.850 | -1.650 | -1.825 | -1.615 — 13 — —
Logic 1" VOHA 2 -1080 | - 0980 | - -0910 - Vdc - - 4 - 8 1,16
Threshold Voltage 3 -1.080 - -0.980 - -0.910 - - - 6 -
14 -1.080 - -0.980 - -0.910 - - - 10 -
15 |-1080 | - -0980 | - -0910 | - - - 12 - )
Logic 0" VoLa 2 - -1.655 - -1.630 - -1.595 Vdc - - - 5 8 1,16
Threshold Voitage 3 - -1.655 - -1.630 - -1.595 - - - 7
14 - -1.655 - -1.630 - -1.595 - - - 1
15 - -1.655 — -1.630 — -1.595 - — — 13 \
Switching Times (50 Q Load) Min | Typ | Max Unit +1.11V Pulse in PuiseOut | -32V | +20V
Propagation Delay t4+2+ 2 - - - 30 - - - ns - - 4 2 8 1,16
t4-2- 2 - - - |30 | - - - - - 4
1942 2 - - - |34 - - - 4 - 9
19-2+ 2 - - - |34 | - - - 4 - 9
Rise Time 24+ 2 - - - 20 - - - - - 4
(20 to 80%)
Fall Time 78 2 - - - 20| - - - - - 4 \
(20 to 80%)

*individually test each input applying V4 or Vi to input under test.
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TRIPLE LINE RECEIVER

MC10114

MECL 10,000 series

POSITIVE LOGIC
N > N
5 3

6
7

9
e
13 15

1 L 1
88 Ves
Veeq = Pin 1
Veeaz = Pin 16
VEE = Pin 8

NEGATIVE LOGIC

The MC10114 is a triple line receiver designed for
use in sensing differential signals over long lines, An
active current source and translated emitter follower
inputs provide the line receiver with a common mode
noise rejection limit of one volt in either the positive
or the negative direction. This allows a large amount
of common mode noise immunity for extra long lines.

Another feature of the MC10114 is that the OR
outputs (pins 3, 7, 15) go to a logic low level whenever
the inputs are left floating. The outputs are each cap-
able of driving 50 ohm transmission lines.

Thisdevice is useful in high speed central processors,
minicomputers, peripheral controllers, digital commu-
nication systems, testing and instrumentation systems.
The MC10114 can aiso be used for MOS to MECL
interfacing and it is ideal as a sense amplifier for MOS
RAM's.

A Vgg reference is provided which is useful in
making the MC 10114 a Schmitt trigger, allowing single-
ended driving of the inputs, or other applications where
a stable reference voltage is necessary.

tpd = 2.4 ns typ (Single Ended Input)
tpg = 2.0 ns typ (Differential Input)
Pp = 145 mW typ/pkg :

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin

Input

Pulse Generator

[,

Vccer = Vee2

+2.0 Vdc Vout Vout

Coax

|
Input pulise |
C e ™ :t: ~e :: connected 1o 2
(20110 80%) 50-0hm resistor
1 to ground.

50-0hm termination to ground lo-
.cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm ~0.1
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input =
pin and TP4,¢ to Ooutput pin.

|
|
vge| |
|
|

IOJ;;F

-3.2 Vdc
Vee

Coax

One input from each gate must
— — —1 betied to Vgg (Pin 11) during testing.

PROPAGATION DELAY

— 4111V

Vin A 50%
\-—»0.31 v

Vout

Vout

See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than

-2.0 volts. Test procedures are shown for

500 linear fpm is maintained. Outputs are a 2
terminated through a 50-ohm resistor to s | : 3
6

only one gate. The other gates are tested 9
in the same manner. 10 7

13 15
|

L SUFFIX

CERAMIC PACKAGE

CASE 620

TEST VOLTAGE VALUES

(Voits)
@ Test . . . .
Temperature | ViH max | ViL min | VIHA min [ ViLA max | VBB [VIHH® [ ViLH®| ViHL® | ViLL® | Vee
-30% [ 0890 | 1890 | 1205 | 1500 | From | +0.110] -0890] -1890 | -2890] -5.2
+26% | 0810 | 1850 | 1105 | -1475 | Pin [+0.190] -0850] -1810 -2.850 | -5.2
+e5°C | 0700 | -1825 | 1035 | -1.440 11 [+0300] -0825 [ -1700 | -2825 | 52
; MC10114L Text Limits TEST VOLTAGE APPLIED TO PINS BELOW:
Under | -30°C +25% +85% vee)
Characteristic Symbot | Test | Min | Max | Min | Typ | Max | Min | Max | Unit |ViH max | VIL min | VIHA min | ViLa max | Ves | Vinn® | View® [Vine [ Vi | Vee | ond
Power Supply Dram Current e s — = B 28 | 35 B ~ [mAcc] - 49.12 - Z 51013 | - - - - s | 116
Tapat Current = 2 - = B B 3 ~ [wAcc | 4 9.12 - - 51013| - - - - 8 | 116
0 = o | - ~ {wAec | - 9.12 - = 51013] - = = = 84 | 1.16
" 7 2 = [-0810] 0850 -0.700 | Vac 2 9.12 - 51013 - = - = 8 | 116
Logic 1" Output Voltage o 3 - vae | 9.2 4 B 51013| - - = - 8 116
o VoL | 2 Ve | 9.2 2 Z 51013 - - B B 8 | 116
Logic "0” Output Voitage 3 - Ve 4 9.12 51013| - - - - 8 116
o Voma | 2 B Vde - 9.12 ) - 51013 - - - - s | 116
Logic 17 Threshoid Voltege 3 - vec | 912 - - 4 51003) - - - - 8 | s
o Voia | 2 = Ve | 9.2 N B [ 51013 - B B 8 | 116
Logic "0 Threshold Voltage 3 - Ve - 9.12 4 - 51013] - - - - 8 | 1is
Referance Voltage Ves | 1 B Vac B - - - 51013| - - - B s | 116
Common Mode Rejection Test VOoH 2 - Vde - - - - - L] 5 - - 8 116
3 - Vde B . - - N - 5 4 8 | 116
VoL | 2 - Vde E B - - E 5 ) s | 116
3 - Vde - 5 - - 8 | 116
‘Switching Times (50-ohm Losd) Tvo Puise In_| Pulse Out 32V |20V
Propagation Delay** ez | 2 24 ns - - ) 2 51013 - - - - s | 116
t4-2- 2 - - 2 - - - -
Y+3- 3 - - 3 - - - -
4-3+ 3 - - 3 - - - -
Rise Time (20% to 80X) 2 2 21 . - 2 - - - -
13+ 3 - - 3 - - - -
Fall Time (20% to 80%) t2. 2 - - 2 - - -
3. 3 - - 3 - - - -

*ViHH = Input logic “'1” level shifted positive one volit for common mode rejection tests.

ViLH = Input logic 0" level shifted posi
ViHL = Input logic 1" level shifted negative one voit for common mode rejection tests.

ViLL = Input logic 0"’ level shifted negative one volt for common mode rejection tests.

**Delay is 2.0 ns with differential input.

volt for mode rej tests.

(panunuod) HLLOLOW



8€-€

ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are

terminated through a 50-ohm resistor to ‘jt2
-2.0 volts. Test procedures are shown for 5 3
only one gate. The other gates are tested 9 6
in the same manner. | s
10 7
P SUFFIX
13 s PLASTIC PACKAGE
L CASE 648
TEST VOLTAGE VALUES
(Voits)
@ Tent . (3 . .
Tempersture | ViH max | VIL min | VIHA min | ViLA max | VBB | VIHH® | ViLH®| VinL® | ViLL® | Vee
-30°% | 0890 | -1.890 | -1.206 | _1.500 | From | +0.110] -0.890 | -1.880 | -2890| -52
+26% [ 0810 | -1.850 | -1.105 | -1.475 pin | +0.190] -0850] -1.810 [ -2850 | 5.2
+85°C | 0700 [ -1.825 | -1.035 | -1.440 t1 [+0.300] 0825 -1.700 ] -2825 | -5.2
Pin MC10114P Test Limits TEST VOLTAGE APPLIED TO PINS BELOW:
Under -30°% +25°C +889%C Vee)
Characteristic Symbol | Test | Min | Max | min [ Typ ViH max | VIL min | VIHA min | VILA max | VBB | ViHH® | ViLn® [ Vine® [ VieL® | Vee | 6nd
Power Supply Drein Current e 8 = = - 28 — 4.9.12 - - 61013 - = = — 8 1,16
Input Current linH 4 - - - - 4 9.12 - - 5,10,13 - - - - 8 1,16
|__inH
'ceo | 4 - - — - = 9,12 - = 51013| - = = = 84 | 1.6
i VoH 2 |-1.080| -0890 [ -0.960 | - « 9,12 - 51013 | - = - = 8 116
Logic 1" Output Voltage 3 |-1.060| -0890 ) -0960 | - 9,12 [ - - 51013 - - - - s | 116
o VoL 2 |-1890| -1675 | -1.850 | - 9,12 4 - = 51013| - - - - 8 116
Logic “0” Output Vortage 3 |-1890] -1675 | -1850 | - 4 9.12 - - |saona| - - - - 8 | 116
g 7 2 |-1080] - [-oss0| - - 9,12 4 - 61013| - - - - 8 116
1 Th ! OHA . 10, §
Logic reshold Voltage 3 |-1080] - |-0980] - 9.12 - - 4 51013 - - - - 8 | 116
i o VoLa | 2 — [-1ess| - - 9,12 - - 4 5,1013] - - - - 8 1,16
Logic "0" Threshold Voltage 3 | - loess| - - - 9.12 - 51013 - - - - 8 | 16
Reference Voltege vgp | 11 [-1420]-1280]-1350] - - - - = 51013] - = - = 8 1,16
‘Common Mode Rejection Test | Vop 2 |-1.060| -0890 [ -0.960 | — - . - - = a 5 - = 8 116
3 |-1.060| -0890 | -0960 [ - - - - - - - - 5 4 8 1.16
VoL 2 [-1890] -1675 [-1850 [ - - - - - - = - 5 4 8 116
3 |-1.890| -1675 | -1850 [ - - - - - - 4 5 - - 8 1,16
Switching Times (50-ohm Losd) Min | Max | Min | Typ Puise In_| Pulse Out -3.2V [+20V
Propagation Delay** %2+ 2 - - 1.0 24 - - 4 2 5,10,13 - - - - 8 116
4-2- 2 - - - - 2 - - - -
w3~ 3 - - - - 3 - - - -
w3 | 3 - - - - 3 - - - -
Rise Time (20% to 80%) 2 2 - - 15 2.1 - - 2 - - - -
13+ 3 - - - 3 - - -
Fall Time (20% to 80%) 2. 2 - l l - - 2 - - - -
3. 3 - - - - 3 - - - -

*VIHH = Input logic 1" level shifted positive one volt for common mode rejection tests.
ViLM = Input logic "0 level shifted positiveone volt for common mode rejection tests.
VML = Input logic “1" level shifted negative one voit for common mode rejection tests.
ViLL = Input logic ""0"".level shifted negative one woit for common mode rejection tests.

**Detay is 2.0 ns with differential input.

(panunuod) L LOLOW



QUAD LINE RECEIVER

MCI10115

MECL 10,000 series

POSITIVE LOGIC

NEGATIVE LOGIC

4 4
2 2
5 6
6 6 3
10 10
14 14
" 1
13 13
12 15 12 15
;9 ;9
Ves Ves
Vegt =Pin1
Vecz =Pin 16

Vgg =Pin8

The MC10115 is a quad differential amplifier
designed for use in sensing differential signals
over long lines. The base bias supply (Vgg) is
made available at pin 9 to make the device useful
as a Schmitt trigger, or in other applications
where a stable reference voltage is necessary.

Active current sources provide the MC10115
with excellent common mode noise rejection.
If any amplifier in a package is not used, one
input of that amplifier must be connected to
VBB (pin 9) to prevent upsetting the current
source bias network.

tod = 2.0 ns typ
Pp =110 mW typ/pkg (No Load)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Pulise Generator

Input Puise
t+=t-=20+0.2ns
(20 to 80%)

50-0hm termination to ground lo-
cated in each scope channel input.

o—-d

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TPj, to input
pin and TPq,¢ to output pin.

Veect = Vee2

+2.0 Vdc Vout

Veg = -3.2 Vde

Coax

PROPAGATION DELAY

/_01.11 v

Vout

One input from each gate must be tied to Vgg

(Pin 9) during testing.

Unused outputs connected to a 50-0hm resistor

to ground.

See General Infor

ion for
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 voits. Test procedures are shown for

only one gate. The other gates are tested L SUFFIX
in the same manner. CERAMIC PACKAGE
13 's CASE 620
12 °
Ves
@ Test TEST VOLTAGE VALUES
Temperature | VIH max ViL min VIHA min | VILA max Ves VEE
-30°c | -0.890 -1.890 -1.205 -1500 From 5.2
+25°c | 0810 -1.850 -1.105 -1.475 Pin 52
+85°c [ -0.700 21.825 -1.035 T1.440 9 52
Pin MCIOTISL Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25% +85°C (Vee)
Characteristic Symbol | Test Min Max Min Max Min Max Unit | ViHmax | ViLmin | VIHA min | VILA mex Vgs VEe | Gnd
Power Supply Drain Current Ig 8 - - - 26 - - mAdc - 4,7,10,13 - - 5,6,11,12 8 1,16
Input Current linH 4 - - - 95 - -~ MAdc 4 7,10,13 - - 5,6,11,12 8 1,16
1c80 4 = = - 10 - — HAdc — 7,10,13 - — 56,1112 | 84 | 1,16
Logic "1 Output Voltage VoH 2 -1.060 | -0890 | 0960 | -0810 [ -0.8%0 | -0.700 | vdc 7,013 4 - - 6,6,11,12 8 1,16
Logic "'0"" Qutput Voltage VoL 2 -1.890 | -1.675 | -1850 | -1.650 | -1.825 | -1.615 | Vdc 4 7.10,13 - - 6.6,11.12 8 1,16
Logic 1" Threshold Voltage | Vopa 2 -1.080 - -0.980 - -0910 - Vdc - 7,10,13 - 4 5,6,11,12 8 1,16
Logic 0" Threshold Voltage | Voia 2 - -1.655 - -1.630 - -1.595 | Vdc - 710,13 4 - 5,6.11,12 8 1,16
Reference Voltage Vgg 9 1420 | 1280 | -1.350 | -1.230 | 1295 | -1.150 | Vdc - - - - 5.6,11,12 8 1,16
Switching Times (50 $2 Load) Pulse In Pulse Qut -32V [+20V
Propagation Delay t4-2+ 2 1.0 3.1 1.0 29 1.0 33 ns 4 2 5,6,11,12 8 1,16
1442- 2 1.0 3.1 1.0 29 1.0 33
Rise Time (20% to 80%) 2+ 2 1.1 36 11 33 1.1 37 l l 1 l
Fall Time (20% to 80%) 8 2 1.1 3.6 1.1 33 1.1 3.7

(panunuod) GLLOLOW.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than

(panunuod) GLLOLIW

500 linear fpm is maintained. Outputs are ;}—2
terminated through a 50-ohm resistor to N
-2.0 volts. Test procedures are shown for sﬁ>~—a
only one gate. The other gates are tested 10 P SUFFIX
in the same manner. " }14 PLASTIC PACKAGE
s CASE 648
15
12 1 °
Ves
@ Test TEST VOLTAGE VALUES
Temperature | ViHmax | ViL min | VIHA min | VILA max Ves VEE
-30°c | -0.890 -1.890 -1.205 -1.500 From 52
+25% -0810 -1.850 -1.105 -1.475 Pin 6.2
+85°c | -0700 | -1.825 21035 -1.440 9 52
Pin ~ MCIOLISP You Limfts TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
) Under -309C +259C +85°C (Vee)
Characteristic Symbol | Test Min Max Min Max Min Max Unit | ViHmax | Vit min | ViHA min | VILA max Ves VEE | Gnd
Power Supply Drain Current \g 8 - - - 26 - - mAdc - 4,7,10,13 - - 5,6,11,12 8 1,16
Input Current linH 4 - - - a5 - - MAdC 4 7,10,13 - - 56,11,12 8 1,16
) 4 - - - 1.0 - - MAdc - 710,13 - - 6561112 [ 84 [ 1,16
Logic 1 Output Voltage VoH 2 -1.060 | -0890 | 0960 | -0810 | -0.890 | -0.700 | Vdc 710,13 4 - - 5.6,11,12 8 1,16
Logic "0 Output Voltage VoL 2 -1.890 | -1.675 | -1850 [ -1.650 | -1.825 | -1.615 [ Vdc 4 7.10.13 - - 5.6,11,12 8 1,16
Logic 1" Threshold Voltage | Vgoua 2 -1.080 - -0.980 - -0910 - Vdc - 7.10,13 - 4 5,6.11,12 8 1,16
Logic 0" Threshold Voltage VoLA 2 — -1.656 — -1.630 - -1.595 | Vdc — 7,10,13 4 - 5,6,11,12 8 1,16
Reference Voltage Vg 9 1.420 1.280 -1.350 | -1.230 1.295 -1.150 Vde - - - - 56,11,12 8 1,16
Switching Times (502 Load) Pulse In Pulse Out -32V [+20V
Propagation Delay -2+ 2 - - 1.0 29 - - ns 4 2 5,6,11,12 8 1,16
442~ 2 - - 1.0 29 - -
Rise Time (20% to 80%) 4 2 - - 1.1 33 - - l l l 1
Fall Time (20% to 80%) t2 2 - - 1.1 3.3 = —




TRIPLE LINE RECEIVER

MECL 10,000 series

MC10116

The MC10116 is a triple differential amplifier
igned for use in sensing differential signals over long

POSITIVE LOGIC NEGATIVE LOGIC

lines. The base bias supply (Vgg) is made availsble
at pin 11 to make the device useful as a Schmitt
trigger, or in other applications where a stable reference
voltage is necessary.

Active current sources provide the MC10116 with
excellent common mode noise rejection. |f any ampli-
fier in a package is not used, one input of that amplifier
must be connected to Vgg (pin 11) to prevent upsetting
the current source bias network.

Complementary outputs are provided to allow driv-
ing twisted pair lines, to enable cascading of several
amplifiers in a chain, or simply to provide complement
outputs of the input logic function.

|—1l ;11
Ves Ves
Veecy =Pin1
Veez = Pin 16
Vgg=Pin8

tod = 2.0 ns typ
Pp = 86 mW typ/pkg (No Load)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

coaxial cable. Wire length should =
be < 1/4 inch from TP, to input Vgg = -3.2 Vde
pin and TPgy¢ to output pin.

Vcer = Vee2 J—
Vin +2.0 Vdc Vout  Vout PROPAGATION DELAY
—+1.11 V
Vin Y 50% X
Coax __/ +0.31V
— = f— — et
Input 80% o
Vout 50%
Puise Generator 20%
. L t- foet—t+
Input puise L (=t ™ bt — =
t+=t-=20+ 0.2ns 0%
(20 to 80%) 4 Vout 50%
l 20% K
I — L_ —-f t--
ves| |
50-0hm termination to ground lo- | Unused outputs connected to
cated in each scope channel input. | S a 50-ohm resistor to ground.
. One input from each gate must
All input and output cables to the ~0.1 uF 0.1 uF
scope are equal lengths of 50-ohm ]_ s I be tied to Vgg (Pin 11) during testing.

See General Infor| { ion for 13 ]
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

CERAMIC PACKAGE
CASE 620

N )N

s 3 L SUFFIX
6
7

(Ponunuo) gL LOLOW

L 1
Ves
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature| ViHmax | ViLmin | ViHAmin | ViLAmax | VBB | VEE
-30°C -0.890 -1.890 -1.205 -1.500 From -5.2
+25°C -0.810 -1.850 -1.105 -1.475 Pin -5.2
+85°C -0.700 -1.825 -1.035 -1.440 1 -5.2
Pi MC10116L Test Limits TEST VOLTAGE APPLIED TO PINS BELOW
in :
Under -30°c +25°C +85°C vee)
Characteristic Symbol [  Test Min Max Min Typ Max Min Max Unit ViIH max Vit min | ViHAmin | ViLAmax | VBB VEE Gnd
Power Supply Drain Current e 8 - - - 17 2 - - mAdc - 49,12 - - 5,10,13 8 1,16
Input Current linH 4 - - - - 95 - - uAdc 4q 9,12 - - 5,10,13 8 1,16
icso 4 - - - - 1.0 - - uAdc - 9,12 - - 510,13 | 84 1,16
High Output Voltage VoH 2 -1.060 | -0.890 | -0960 | — -0.810 | -0.890 | -0.700 | Vdc 4 9,12 . - 51013 8 1.16
3 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc 9.12 4 - - 5.10,13 8 1,16
Low Output Voltage VoL 2 -1.890 | -1675 | -1.850 - -1650 | -1.826 | -1.615 Vde 9.12 4 - - 5,10.13 8 1.16
3 -1.890 | -1.675 | -1.850 — -1.650 | -1.825 | -1.615 Vdc 4 9,12 = - 5,10,13 8 1.16
High Threshoid Voltage VOHA 2 -1.080 - -0.980 - - -0910 - Vde - 9,12 4 - 5,10,13 8 1,16
3 -1.080 - -0.980 - - -0.910 - Vdc 9.12 - - 4 51013| 8 1,16
Low Threshold Voltage vVoLa 2 - -1.655 - - -1.630 - -1.595 Vde - 9,12 - a4 5,10,13 8 1,16
3 - -1.655 - - -1.630 - -1.595 Vdc 9.12 - 4 - 6,10,13 8 1.16
Reference Voitage Vgs 1" -1.420 | -1.280 | -1.350 - -1.230 | -1.295 | -1.150 Vdc = - - - 510,13 8 1.16
Switching Times (50 2 Load|
Min Max Min Typ Max Min Max Pulse In Pulse Out -32vV +20V
Propagation Delay 1442+ 2 1.0 31 1.0 20 29 1.1 33 ns - - 4 2 5,10,13 8 1.16
Y-2- 2 - - 2
Y3 3 l - - 3
Y-3+ 3 - - 3
Rise Time 24+ 2 11 36 11 33 11 37 - - 2
120% to 80%) 34+ 3 - - 3
Fall Time ta. 2 l 1 l - - 2
(20% to 80%) 3. 3 - - 3
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

o >
o W N

13 15

P SUFFIX
PLASTIC PACKAGE
CASE 648

L
Ves
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature| ViHmax | ViLmin | ViHA min | ViLAmax | VBB VEE
-30°c| -0.890 -1.890 -1.205 -1.500 From -5.2
+25°c | -0810 -1.850 -1.105 -1.475 Pin -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 1 -52
) MC10116P Test Limits
Pin S TEST VOLTAGE APPLIED TO PINS BELOW:
Under -30°C +25°C +85°C (vee!
Characteristic Symbol |  Test Min Max Min Typ Max Min Max Unit | ViHmax | ViLmin | ViHA min | ViLAmax [ VBB VEE Gnd
Power Supply Drain Current 1e 8 - - - 17 21 —_ - mAdc - 49,12 _ —_ 5,10,13 8 1,16
Input Current linH 4 - - - - 95 - —_ uAdc 4 9.12 —_ —_ 5,10,13 8 1,16
cso a - - = - 10 | — — wAdc — 9,12 — — 51013 | 84 116
High Output Voltage VOH 2 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc 4 9.12 - - 51013 | 8 116
3 -1.060 | -0.890 | -0.960 = -0.810 | -0.890 | -0.700 | Vdc 9.12 4 — — 51013| 8 1,16
Low Output Voltage VoL 2 -1.890 | -1675'( -1.850 - -1.650 | -1.825 [ -1.615 | Vdc 9.12 4 - —. 51013 | 8 1,16
3 -1.890 | -1.675 | -1.850 — -1.650 | -1.825 | -1615 | Vdc 4" 9,12 — 51013 ( 8 1,16
High Threshold Voltage VOHA 2 -1080 | — -0.980 - — -0910 | — Vde — 9,12 4 — 51013 8 1,16
3 -1.080 | — -0.980 — — |[-0g910| — Vdec 9,12 - — 4 51013 8 1,16
Low Threshold Voltage vVoLa 2 - -1.655 - — -1.630 ~ | -1595 | Vdc — 9.12 - 4 51013| 8 1.16
3 — | -1658 — - -1.630 — | -1595 | Vdc 9.12 — 4 - 51013 8 1,16
Reference Voltage Vag " -1.420 | -1.280 | -1.350 - -1.230 | -1.295 | -1.150 | Vdc — - — — 51013 8 1,16
Switching Times (50 §2 Load)|
Min Max Min Typ Max Min Max Pulse in Pulse Out =32V +*20V
Propagation Delay 442+ 2 - - 1.0 20 29 - - ns - - 4 2 5,10,13 8 1.16
q-2- 2 - - - - - - 2
§e3- 3 - - - - = - 3
143+ 3 - - - - - - .3
Rise Time 2+ 2 - - 1.1 33 - - - - 2
(20% to 80%) 3+ 3 - _ - - - - 3
Fall Time . 1 t2- 2 - l l - - _— 2
(20% to 80%) | o 3 - - - - - —_ 3
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DUAL 2-WIDE 2-3-INPUT
“OR-AND/OR-AND-INVERT”
GATE

MECL 10,000 series

McCi0117

Pp = 100 mW typ/pkg (No Load)
tpd = 2.3 nstyp
Output Rise and Fall Times:

= 3.5 ns (10% to 90%)

=2.2 ns (20% to 80%)

POSITIVE LOGIC

The MC10117 is a general purpose logic ele-
ment designed for use in data control, such as
digital multiplexing or data distribution. Pin 9
is common to both gates.

NEGATIVE LOGIC

4
5
3
2
6
7
9
10
1 Vet = Pin 1
14 Vce2=Pin 16
15 Vgg =Pin8
12
13
2=(4+5)e(6+7+9)
3=(4+5)e(6+7+9)

N W

10
"
14
15
12
13

2=(4e5) +(60709)
3=(405) +(6e709)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vout
OR-AND-

Vee = Vee2
Vin +2.0 Vdc

Input

Pulse Generator

Input Puise
t+=1t-=20+02ns
(20 to 80%)

—_————
50-0hm termination to ground lo-
cated in each scope channel input.

Al input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TP,,,¢ to output pin.

I 0.1 uF

Vgg = -3.2 Vdc

INVERT OR-AND

Coax

Vout OR-AND 50%

80%
Vout OR-AND-INVERT

Unused outputs connected to
a 50-ohm resistor to ground

PROPAGATION DELAY

/__*"1‘ v

+0.31 v

Vin __\\50% /

—= t--I—— —{ t++
—

- t- ::J—u»
¢+ -

20% X
: (-+|—— —] t+-

Ses General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is 4
in a test socket or mounted on a printed 5
circuit board and transverse air flow greater

(panunuod) /L LOLOW

than 500 linear fpm is maintained. Outputs g
are terminated through a 50-ohm resistor to 6
-2.0 volts. Test procedures are shown for 7
only one gate. The other gates are tested
in the same manner.
i L SUFFIX
| CERAMIC PACKAGE
10 CASE 620
14
15
12
13
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature ViHmax | ViL min | VIHA min | VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -6.2
+85°C -0.700 -1.826 -1.035 -1.440 -5.2
MC10117 imit
Pin — L Toxt Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C ee)
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit VIH max ViIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current Ig 8 - - - 20 26 . - - mAdc - - - - 8 1,16
Input Current linH 4 - - - - 265 - - KAdc 4 - - - 8 1,16
9 — - - - 350 - - HAdc 9 - - - 8 1,16
lin L 4 - - 05 - - - - wAdc - 4 - - 8 1,16
9 — - 0.5 - - - - uAdc - 9 - - 8 1,16
Logic ““1" Output Voltage VoH 2 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 [ -0.700 Vdc 49 - - - 8 1,16
3 -1.060 -0.890 -0.960 — -0.810 | -Q.890 | -0.700 Vdc - - - - 8 1,16
Logic “0” Output Voltage | VoL 2 -1.890 | -1.675 | -1.850 - -1.650 | -1.825 | -1.615 vde - - - - 8 1,16
3 -1.890 | -1.675 -1.850 - -1.650 | -1.826 | -1.615 Vdc 4,9 - - - 8 1,16
Logic 1" Threshold Voltage | VoHA 2 -1.080 - -0.980 - - -0.910 - Vdc 9 - 4 - 8 1,16
3 -1.080 — -0.980 — - -0.910 - Vdc - - 4 8 1,16
Logic ‘0" Threshold Voltage | VoLa 2 - -1.655 - - -1.630 - -1.595 Vdc - - - 4 8 1,16
3 - -1.655 - - -1.630 - -1.695 Vdc 9 — 4 - 8 1,16
Switching Times (50 © Load) +1.11V Pulse In PulseOut | -3.2V | +20V
Propagation Delay 442+ 2 1.4 39 14 23 34 14 38 ns 9 - 4 2 8 1,16
t4-2- 2 - 2
1443~ 3 - 3
t4-3+ 3 - 3
Rise Time 2+ 2 09 41 1.1 22 4.0 1.1 46 - 2
(20 to0 80%) 3+ 3 - 3
Fall Time - 2 l - 2
(20 to 80%) t3. 3 - 3
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed

a
circuit board and transverse air flow greater 5
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to 3
-2.0 volits. Test procedures are shown for 2
only one gate. The other gates are tested 6
in the same manner. 7
9 P SUFFIX
PLASTIC PACKAGE
10 CASE 648
11
14
15
12 TEST VOLTAGE VALUES
13 (Volts)
@ Test
Temperature VIH max VIL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
3 —
Pin MC10117P Toxt Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C (Vee)
Characteristic Symbol | Test Min Max Min Typ | Max Min Max Unit | ViHmax | Vit min | ViHAmin | ViLAmex | VEE Gnd
Power Supply Drain Current g 8 - - - 20 26 - - mAdc - - - - 8 1,16
Input Current tinH 4 - - - - 265 - - wAdc 4 - - - 8 1,16
9 - - — — 350 — ~ uAdc 9 - - - 8 1,16
linL 4 - - 05 - - - - uAdc - 4 - - 8 1,16
9 - - 05 - - - - wAdc - 9 - - 8 1,16
Logic 1" Output Voltage VoH 2 -1.060 | -0.890 | -0.960 - -0.810 [ -0.890 | -0.700 | Vdc 49 - - - 8 1,16
3 -1,060 | -0.8%0 | -0.960 - -0810 | -0890 | -0.700 | Vdc - - - — 8 1,16
Logic 0" Output Voltage VoL 2 -1.890 | -1675 -1.850 - -1.650 | -1.825 | -1.615 Vdc - - - - 8 1,16
3 -1890 | -1675 -1.850 - -1.650 | -1.826 | -1.615 Vdc 49 - = - 8 1,16
Logic 1" Threshold Voltage | VoHa 2 -1.080 - -0.980 - - -0910 - Vdc 9 - 4 - 8 1,16
3 -1.080 - -0.980 - - -0910 - Vdc - - - 4 8 1,16
Logic “0" Threshold Voltage | VoL a 2 ~ -1.655 - - -1.630 - -1595 | Vdc - - - 4 8 1,16
3 - -1.655 = - -1.630 - -1.595 Vdc 9 - 4 - 8 1,16
Switching Times (50 Q Load) +1.11V Puise in Pulse Out -3.2V +20V
Propagation Delay 442+ 2 - - 14 23 3.4 - - ns 9 - 4 2 8 1,16
t4-2- 2 - - - - - 2
4+3- 3 - - - - - 3
93Y-3+ 3 - - - - - 3
Rise Time 4 2 - - 1.1 2.2 4.0 - - - 2
* (20 to 80%) 13+ 3 - - - - - 3
Fall Time t2- 2 - - l - - - 2
(20 to 80%) 3. 3 - - - - - 3
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DUAL 2-WIDE 3-INPUT MECL 10,000 series

“OR-AND” GATE

McCi0118

The MC10118 is a basic logic building block
Pp = 100 mW typ/pkg (No Load) providing the OR-AND function, useful in data
tog = 2.3 ns typ control and digital multiplexing applications.

Output Rise and Fall Times:
=3.5 ns (10% to 90%)
= 2.5 ns (20% to 80%)

POSITIVE LOGIC NEGATIVE LOGIC
3
4
5
6 -2

Veer = Pin 1 7
Ve = Pin 16 )
Vgg =Pin8 10
1

12 T8
13
*Collector Dot 14-

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vcer = Vee2
Vin +2.0 Vdc Vout

Coax

PROPAGATION DELAY

Input

©

Pulse Generator

input Pulse
t+=1t-=20+02ns
(20 to 80%)

Vout

50-0hm termination to ground lo- Unused outputs connected to

cated in each scope channel input. a 50-ohm resistor to ground
0.1 uF

All input and output cables to the I s

scope are equal lengths of 50-ohm =

coaxial cable. Wire length should
be < 1/4 inch from TP, to input VEE = -3.2 Vdc
pin and TP, ,¢ to output pin.

See General Infor i ion for 9

3-48
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ELECTRICAL CHARACTERISTICS
Each MECL 10,000 series has been de-

(panuniuod) gL LOLOW

3
signed to meet the dc specifications shown 4
in the test table, after thermal equilibrium
has been established. The circuit is in a > 2
test socket or mounted on a printed circuit 6
board and transverse air ficw greater than 7
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to 9
-2.0 volts. Test procedures are shown for 10
only one gate. The other gates are tested 1
in the same manner. 15
12
13
14
L SUFFIX
CERAMIC PACKAGE
CASE 620
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | VIH max VIL min VIHA min VILA max VEE
-30°c | -0.890 -1.890 -1.205 -1.500 -6.2
+25°C | -03810 -1.850 -1.105 -1.475 -5.2
+85°C | -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10118L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C vee)
Characteristic Symbol | Test | Min | Max | Min | Typ | Max | Min | Max | Unit | ViHmax | ViLmin | ViHAmin | ViLAmax | VEE | Gnd
Power Supply Drain Current 3 8 - - - 20 26 - = mAdc = - 8 1,16
Input Current lin H 6 - - - - 265 - - wAdc 6 - - - 8 116
7 - - - - 265 - - 7 - -
9 - - - - 370 - - 9 - - - * *
lin L 6 - - 05 - - - - pnAdc - 6 - - 8 1,16
7 - - ) - _ - - - 7
9 - - v - - - - - 9 - - * *
Logic 1" Output Voltage VOH 2 -1.060{-0.890| -0.960 - -0.810 |{-0.890|-0.700| Vdc 3.9 - - - 8 1,16
Logic “0" Output Voltage VoL 2 |-2.000{-1675| -1.990 | - | -1.650 |-1920[-1.615] Vdc - - - - 8 1.16
Logic 1" Threshold Voltage | VoHA 2 -1.080| - -0.980 - - -0910| - Vdc 9 - 3 - 8 1,16
Logic ““0"" Threshold Voltage | VoA 2 - |-1.655 - - -1.630 - |-1.595| Vdc - - - 3 8 1,16
Switching Times (50 €2 Load) +1.11V Pulse In Pulse Out -3.2V | +20V
Propagation Delay 6+ 2+ 2 14 39 14 23 34 14 38 ns 3 - 6 2 8 1,16
6-2- 14 | 39 14 | 23| 34 | 14| 38 _
Rise Time (20 to 80%) t+ l 08 4.1 15 25 4.0 15 46 -
Fall Time (20 to 80%) t- 08 | 4.1 15 | 25 4.0 15 | 46 -




0S-€

ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one gate. The other gates are tested
in the same manner.

14
P SUFFIX
PLASTIC PACKAGE
CASE 648
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | VIH max ViIL min VIHA min ViLA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -6.2
+26°C -0.810 -1.850 -1.1056 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10118P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C (Vee)
Characteristic Symbol | Test | Min | Max Min | Typ | Max Min | Max | Unit | VIH max ViLmin | ViHAmin | ViLAmax | VEE Gnd
Power Supply Drain Current g 8 - - - 20 26 - - mAdc - - - 8 1,16
Input Current linH g - - - - 265 - - uAdc 6 - - 8 1,16
- - _ - c - — . -
e e e - e s z: _ v
lin L g - - 05 - - - - puAdc - 6 - 8 1,16
e e I I e e e - s - VW
Logic VoH 2 |-1.060|/-0.890] -0960 | - | -0.810 |-0.890|-0.700{ Vdc 3.9 - - 8 1,16
Logic ‘0" Output Voltage VoL 2 |-2.000(-1675| -1.990 | — | -1.650 [-1.920[-1.615| Vdc - - - 8 1,16
Logic 1" Threshold Voitage | VoHA 2 -1.080| - -0.980 - - -0910, - Vde 9 - 3 8 1.16
Logic 0" Threshold Voltage | VoLa 2 - |-1.655 - - -1.630 - |-1.595 Vdc - - - 8 1,16
Switching Times (50 2 Load) +1L11V Puise In Pulse Out -3.2v | +20Vv
Propagation Delay %6+ 2+ 2 - - 14 23 34 - - ns 3 - 6 8 1,16
t6- 2- - - 1.4 23 34 - - -
Rise Time (20 to 80%) ™" 1 - - 15 25 4.0 - - l l - l l l
Fall Time (20 to 80%) - - - 15 25 4.0 —. - —
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4-WIDE 4-3-3-3 INPUT
“OR-AND” GATE

MCI10119

MECL 10,000 series

POSITIVE LOGIC

NEGATIVE LOGIC

3 3
. oo
; -
6 6
7
9 99—

10 (e oo

1 11—

12 12—

13 13—

D

15 15—

VCC1 =Pin 1

*Collector Dot Vsé;: : ::: ;6

O
14_l=:>_

The MC10119 is a 4-Wide 4-3-3-3 Input OR-
AND gate with one input from two gates com-
mon to pin 10. Input pulldown resistors elimi-
nate the need to tie unused inputs to an external
supply.

Pp = 100 mW typ/pkg (No Load)
tpd =2.3 ns typ
Output Rise and Fall Time:

= 3.5 ns typ (10% - 90%)

= 2.6 ns typ (20% - 80%)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Coax

Input

Pulse Generator

Input Pulse
t+=t-=20+02ns
(20 to 80%)

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the

© scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TPj, to input
pin and TPqy¢ to output pin.

Veea = Vee2
+2.0 Vdc Vout

Vout

I 0.1 uF

Vgg = - 3.2 Vdc

PROPAGATION DELAY

- See General Infor for

3-561
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is'in a
test socket or mounted on a printed circuit
board and transverse air flow greater than

500 linear fpm is maintained. Outputs are ;
terminated through a 50-ohm resistor to .-
-2.0 volts. Test procedures are shown for ;
only one gate. The other gates are tested
in the same manner. 9
10 2
"
2 L SUFFIX
13 CERAMIC PACKAGE
14 CASE 620
5
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | ViHmax | ViLmin | ViHAmin | ViLAmax | VEE
-30°Cc -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10119L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25%¢ +85°C (vee)
Characteristic Symbol | Test | Min | Max Min | Typ | Max | Min | Max | Unit | ViHmax | ViLmin | VIHAmin | ViLAmax | VEE | Gnd
Power Supply Drain Current e 8 - - - 20 26 - - mAdc - - - - 8 1,16
Input Current linH 7 - - - - 265 - - uAdc 7 - - - 8 1,16
9 - - - - 265 - - 9 - - -
10 - - - - 370 - — * 10 - - - * *
lin L 7 - - 05 - - - - uAdc - 7 - - 8 1,16
9 - - - - - - - 9 - -
10 - - * - - - - * - 10 - - * *
Logic 1" Output Voltage VOH 2 [-1.060{-0.890{ -0960 | - | -0.810 |-0.890|-0.700| Vdc 3,10,15 - - - 8 1,16
Logic “'0" Output Voltage VoL 2 |-2.000[-1.675| -1.990 | - | -1.650 |-1.920[-1.615| Vdc B - = - 8 1,16
Logic "1 Threshold Voltage | VoHA 2 -1.080 - -0.980 - - -0.910, - Vdc 10,15 - 3 - 8 1,16
Logic ‘0" Threshold Voltage | VoA 2 - |-1.655 - - -1.630 - |-1.895| Vdc - - - 3 8 1,16
Switching Times (50 Q Load) . +1.11V Pulse In Pulse Out -3.2V +20V
Propagation Delay t3+2+ 2 14 | 39 14 23 34 14 | 38 ns 10,13 - 3 2 8 1,16
t3.0- 14 39 14 23 34 14 3.8 -
Rise Time (20 to 80%) t+ l 08 4.1 . 25 40 1.5 46 - l l
Fall Time (20 to 80%) t- 0.8 4.1 1.5 2.5 4.0 1.5 4.6 -

(panuiuod) 6L LOLOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series has been de-
signed to meet the dc specifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than

500 linear fpm is maintained. Outputs are :
terminated through a 50-ohm resistor to 5
-2.0 volts. Test procedures are shown for 6
only one gate. The other gates are tested 7
in the same manner. N
10 2
1
12 P SUFFIX
13 PLASTIC PACKAGE
14 CASE 648
15
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature | ViHmax | ViLmin | ViHA min | ViLA mex | VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MCI10119P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C (Vee)
Characteristic Symbol | Test | Min | Max | Min | Typ | Max | Min [ Max | Unit | ViHmax | ViLmin | ViHAmin | VitAmex | VEE | Gnd
Power Supply Drain Current I3 8 - - - 20 26 - - mAdc - - - - 8 1,16
Input Current linH 7 - - - - 265 - - uAdc 7 - - - 8 1,16
- — — - - - ) - — -
2 e e R e O e e O I ) _ - - v
linL 7 - - 05 - - - - uAdc - 7 - - 8 1,16
- - - - - - — 9 - -
o e I . 20 e ) e _ 0 _ - v
Logic ‘1" Output Voltage VoH 2 |-1.060/-0.890| -0960 | - | -0.810 |-0.890{-0.700| Vdc 3,10,15 - - - 8 1,16
Logic “0"” Output Voltage VoL 2 |-2.000|-1.675| -1.990 | - | -1.650 |-1.920{-1.615] Vdc - = - - 8 1,16
Logic 1" Threshold Voltage | VoHa 2 |-1080[ - | -0980 | - - [-0910] - Vdc 10,15 - 3 = 8 1,16
Logic “0" Threshold Voltage | VoLa 2 - |-1685] - - [-1630 ] - [-1808] vdc - - - 3 8 116
Switching Times (50  Load) +1.11V Puise In Pulss Out | -3.2V | +2.0V
Propagation Delay 342+ 2 - - 1.4 23 34 - - ns 10,13 - 3 2 8 1,16
t3.2- - - 14 23 34 = - -
Rise Time (20 to 80%) t+ - - 1.5 25 40 - - - l l
Fall Time (20 to 80%) - l - — 1.5 2.5 4.0 - - l - l l

(panunuod) 6LLOLOW



4-WIDE

“OR-AND/OR-AND-INVERT"

MECL 10,000 series

GATE

MC10121

Pp = 100 mW typ/pkg (No Load)
‘pd = 2.3 ns typ
Output Rise and Fall Times:

= 3.5 ns (10% to 90%)

= 2.5 ns (20% to 80%)

The MC10121 is a basic logic building block
providing the simultaneous OR-AND/OR-AND-
INVERT function, useful in data control and
digital multiplexing applications.

POSITIVE LOGIC

2-=(4+5+6)®(7+9+10)® (10+ 11+ 12)® (13 + 14+ 15)

4
= 5
6
7
9
10 H
1
12 Veer = Pin 1
Vee2 =Pin 16
Vgg=Pin8
13 —
3= 3
15

3=(4+5+6)0(7+9+10)8(10+ 11+ 12) @ (13 + 14+ 15)

ond

[N

2=(40506)+(709010)+ (100110 12) + (130 140 15)

= ¥

NEGATIVE LOGIC

3=(40506)+(709010) + (100110 12) + (13® 140 15)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin

Coax

Input

Vcer = Vee2
+2.0 Vdc

©

Pulse Generator

input Pulse
t+=t-=2.010.2ns
(20 to 80%)

50-ohm terminastion to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TPq,,¢ to output pin.

VDU(

Coax

PROPAGATION DELAY

/_4.1'1' v

Vin X s0%
—_/ 1031V
J I__ —]
80%
Vout OR-AND 50%
20%
o I
— t+ t-
Vout OR AND INVERT ggz
20%
— t-+ L— —] t+-

See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are ter d through a 50-ohm resi to
-2.0 volts. Test procedures are shown for

ﬁ

only one gate. The other gates are tested 7
in the same manner. 9 )
2 L SUFFIX
10 3 CERAMIC PACKAGE
CASE 620
"
12 I
-
=4
13
14
15 TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature ViH max ViL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
MC10121L Test Limi
Pin Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C ee)
Characteristic Symbol Test Min Max Min Typ Max Mi Max Unit ViHmax | ViLmin | VIHAmin | VILA max VEE Gnd
Power Supply Drain Current Ig 8 - - - 20 26 - - mAdc - - - - 8 1,16
Input Current linH 7 - - - - 265 - - nAdc 7 - - - 8 1,16
9 - - - 265 - - 9 - - - * +
10 - - - - 370 - - 10 - -
lin L 7 - - 05 - - - - wAdc - 7 - - 8 1,16
9 - - - - - - - 9 - -
10 - - + - - - - + - 10 - - * +
Logic 1" VoH 3 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc - - - - 8 1,16
Output Voltage 2 -1.060 | -0.890 | -0.960 - -0.810 | -0.890 | -0.700 | Vdc 4,10,13 - - - 8 1,16
Logic 0" VoL 3 -1.890 | -1.675 | -1.850 - -1.650 | -1825 [ -1.615 | Vdc 4,10,13 - - - 8 1,16
Output Voltage 2 -1.890 | -1.675 | -1.850 - -1650 | -1825 | -1.615 Vde — - - 8 1,16
Logic “1"* VoHA 3 -1.080 - -0.980 - - -0.910 - Vdc - - - 4 8 1,16
Threshold Voltage 2 -1.080 - -0.980 - - -0.910 - Vdc 10,13 - 4 - 8 1,16
Logic 0" VoLa 3 - -1.655 - - | -1630 - -1.595 | Vdc - - 4 - 8 1.16
Threshold Voltage 2 - -1.655 - - -1.630 - -1.595 Vdc 10,13 - - 4 8 1.16
Switching Times
(50 2 Load) 1NV Pulse In Pulse Out | -3.2V +2.0V
Propagation Delay 144+3- 3 14 3.9 14 2.3 3.4 14 3.8 ns 10,13 - 4 3 8 1,16
t4-3+ 3 - 3
4342+ 2 - 2
t4-2- 2 - 2
Rise Time 3+ 3 09 41 1.1 25 4.0 1.1 46 - 3
(20 to0 80%) 24 2 - 2
Fall Time 13- 3 - 3
(20 to 80%) t2- 2 - 2

(Panunuod) LZLOLOW
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is

(panunuoo) LZLOLOW

in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are termi d through a 50-ohm resi to 7
-2.0 volts. Test procedures are shown for 9 )
only one gate. The other gates are tested
i 2
in the same manner. 10 3 P SUFFIX
PLASTIC PACKAGE
" CASE 648
12 1
13
14
15
TEST VOLTAGE VALUES
(Velts)
@ Test
Temperature ViHmax | ViLmin | VIHAmin | ViLAmax | VEE
-30°C -0.890 -1.890 -1.205 -1.500 -5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 5.2 .
Pin VICI0121P Yest Limits TEST VOLTAGE APP TO PINS LISTED BELOW
o 3000 255 855G GE APPLIED Low: weol
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit ViHmax | ViLmin | VIHA min | VILA max VEE Gnd
Power Supply Drain Current e 8 - - - 20 26 - - mAdc - - - - 8 1,16
Input Current linH 7 - - - - 265 - - nAdc 7 - - - 8 1.16
9 - - - - 265 - - 9 - - -
10 - - - - 370 - - * 10 - - - * *
linL 7 - - 05 - - - - uAdc - 7 - -. 8 1,16
9 - - - - - - - 9 - -
10 - - + L= - - - * - 10 - - ‘
Logic 1" VoH 3 -1.060 | -0.830 [ -0960 | - | -0.810 | 0.890 | -0.700 | Vdc - - - - 8 116
Output Voltage 2 -1.060 | -0.890 | -0.960 - -0.810 [ 0890 | -0.700 | Vdc 4,10,13 - - - 8 1,16
Logic “0" VoL 3 -1.890 | -1.675 | -1.850 - -1.650 [ -1.825 | -1.615 Vdc 4,10,13 - - - 8 1.16
Output Voltage 2 -1.890 | -1.675 | -1.850 - | -1650 | -1825 | -1.615 | Vdc - - - - 8 1.16
Logic 1" VOHA 3 -1.080 - -0.980 - - -0.910 - Vde - - - 4 8 1,16
Threshold Voltage 2 -1.080 - -0.980 - - -0.910 ~ Vdc 10,13 - 4 - 8 1,16
Logic “0" VoiLa 3 - -1.656 - - | -1630 - -1596 | Vdc - - 4 - 8 1.16
Threshold Voltage 2 - -1.655 - - -1.630 - -1.5956 | Vdc 10,13 - - 4 8 116
Switching Times -
(50 2 Load) RIRY Pulse In PulssOut | -3.2V | +20V
Propegation Delay %3- 3 - - 14 23 34 - - ns 1013 - a 3 8 1,16
43+ 3 - - - - - 3
t4+2¢ 2 - = - - - 2
t4-2- 2 - - _ - 2
Rise Time 34 . 3 - - 1.1 25 4.0 - - 3
(20 to 80%). LT - _ —- 2
Foll Tigna - N RN 3. - - l l l - - - 3
W»mﬁ,h . !Q.”_.,z‘? - - _ _ _ 2

”kikE 'EN.‘N‘C \'HVG.I.LHI&L«C?.




TRIPLE 4-3-3 INPUT
BUS DRIVER

MCl10123

MECL 10,000 series

POSITIVE LOGIC NEGATIVE LOGIC
4 a
5 1:}3 5 —\_mDp_s
7 7 —_r=
9 9
1" 1"
12 12
14 14
zcc1 N ::: :s Pp = 310 mW typ/pkg (No Load)
3:: =Pin8 tpd = 3.0 ns typ

The MC10123 consists of three NOR gates
designed for bus driving applications on card or
between cards. Output low logic levels are
specified with Vo < -2.0 Vdc so that the bus
may be terminated to -2.0 Vdc. The gate out-
put, when low, appears as a high impedance to
the bus, because the output emitter-followers
of the MC10123 are “‘turned-off”’. This elim-
imates discontinuities in the characteristic im-
pedance of the bus.

The VQH level is specified when driving a
25-ohm load terminated to -2.0 Vdc, the equ-
ivalent of a 50-ohm bus terminated at both
ends. Although 25 ohms is the lowest char-
acteristic impedance that can be driven by the
MC10123, higher impedance values may be
used with this part. A typical 50-ohm bus is
shown in Figure 1.

]

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 26°C

Input Pulse
(20 to 80%)

60-ohm termination to ground lo-
cated in each scope channal input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length shouid
be < 1/4 inch from TP, to input
pin snd TPg,, to output pin.

t+=t-=20+02ns

vi Vcer = Veez
in +2.0

L-—

5?

vdc Vout

Coax

50

{ |
| Unused outputs connected to s

— — <4 26-ohm resistor to ground.

Veg = -3.2 Vde

PROPAGATION DELAY

Vout

FIGURE 1 - 50-OHM BUS DRIVER

Z, =500

1/3 MC10123

1/3 MC10123

1/3 MC10123

500

-2.0 Vdc

D

-
D

RECEIVERS (MECL Gates)

-2.0 vVdc

See General Information section for packaging. .
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 25-ohm resistor to
-2.1 volts. Test procedures are shown for
only one input and one output. The other
inputs and outputs are tested in the same
manner.

L SUFFIX

CERAMIC PACKAGE

CASE 620

TEST VOLTAGE VALUES

(Volts)
@ Test
Temperature ViH max ViL min VIHA min VILA max VEE
-30°C -0.890 -1.890 -1.205 -1.500 5.2
+25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10123 Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°c +25°C +85°C (vee)
Characteristic Symbol Test Min Max Min Typ Max Min Max Unit ViH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current I3 8 - - - 17 pal - - mAdc 456,79,10 - - - 8 1,16
11,1213,14
Input Current linH 4 - - - - 265 - - HAdC 4 - - - 8 1,16
tink 4 - — 05 - - - - uAdc - 4 8 1,16
Logic 1" VOH 3 -1.060 | -0.890 | -0.960 - |[-0.810(-0.890|-0.700 | Vdc - - - - 8 1,16
Output Voltage
Logic 0" VoL 3 -2.100|-2.030 | -2.100 [ - |-2.030|-2.100 [-2.030| Vdc | 456,7.9,12 B - B 8 1.16
Output Voltage
Logic “1"* VOHA 3 |-1080] _ [-oe80| - - |-0e10f - vde - - - 458,7 8 116
Threshold Voltage
Logic “'0" VOoLA 3 - -2.010 - - -2.010 - -2.010| Vdc 9,12 - 456,7 - 8 1,16
Threshold Voltage
Switching Times
(50-0hm load) Pulse in Pulse Out -3.2v +20V
Propagation Delay t44+3- 3 12 | a6 1.2 30 | 44 12 | a8 ns - - 4 3 8 1,16
14-3+ * * 3.0 * - -
Rise Time 3+ 1.0 3.7 1.0 25 35 1.0 39 - -
(20 to 80%)
Fall Time t3. ‘ ‘ 25 ‘ ‘ - -
(20 to 80%)

(panunuod) £ZLOLION



QUAD MTTL TO MECL MECL 10,000 series
TRANSLATOR

MC10124

The MC10124 is a quad translator for interfacing
data and control signals between a saturated logic

7 —

and the MECL section of digital systems. The
MC10124 has MTTL compatible inputs, and MECL

y open-emitter outputs that allow use as
an inverting/non-inverting translator or as a differen-

POSITIVE LOGIC NEGATIVE LOGIC tial line driver. When the common strobe input is at

5
6—4¢

the low logic level, it forces all true outputs to a
MECL low logic state and all inverting outputs to a
MECL high logic state.

Power supply requirements are ground, +5.0 Volts,
and -5.2 Volts. Propagation delay of the MC10124 is

7 —] typically 3.5 ns. The dc levels are standard or
:i:t Schottky TTL in, MECL 10,000 out.
1 1 An advantage of this device is that MTTL level

w N b
o v
W N b

where the signal can be received by the MC10115 or

"— 13 MC10116 differential line receivers. The MC10124 is
14 useful in P instrt ion, peripheral

controllers, test equipment, and digital
communications systems.

) -
10— 12 10— 12 information can be transmitted differentially, via
4 15 p 15 balanced twisted pair lines, to the MECL equipment,
e ==
14

Gnd = Pin 16 Pp = 380 mW typ/pkg (No Load)

Vce (+5.0 Vde) = Pin 9 . .
=3. 1.5 Vv t t
Vgg (-5.2 Vdc) = Pin 8 tpd = 3.5 ns typ (+1.5 Vdc in to 50% out)

Output Rise, Fall Times;
2.5 ns typ (20% to 80%)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Input

Vout Vout
Vin +6.0 Vdc Vee NAND AND
+7.0 Vdc

Coax Coax

Input Puise

Pulse Generator

|
T
|
|
T
t+=t-=55+05ns 50-ohm resistor !
(10 to 90%) to ground. -LI

|

L

pin and TP, to output pin.

Unused outputs
connected to a

PROPAGATION DELAY
|
j /— +56.5 V

K+3.5V A
.| ———+2.0V

e

0.1 uF

Vout AND
50-0hm termination to ground lo- IO.‘I uF
cated in each scope channel input. L T+
= -
All input and output cables to the 3.2 Vdc
scope are equal lengths of 50-ohm +2.0Vde  vge Vout NAND 80%
coaxial cable. Wire length should € 50%
be < 1/4 inch from TP, to input 20%

.
_i_
:

for

3-59
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed

circuit board and transverse air flow greater
than 500 linear fpm is maintained. Out- 7 —
puts are terminated through a 50-ohm re- L SUFFIX
sistor to -2.0 volts. Test procedures are 1
10 CERAMIC PACKAGE
shown for only one transiator. The other 12 CASE 620
translators are tested in the same manner. 4 15
I e ) i
14
TEST VOLTAGE/CURRENT VALUES
Voits mA
@Test
Temperature ViH Vit max | ViHa© Viea: Ve VR Vee Vee L] Yin
-30°C a0 +0.40 +200 | +1.10 +040 | +2.40 | +5.00 52 | 10| +10
+26°C +4.0 +0.40 +180 | +1.10 | +040 | +240| +500 52 | 10 ] +10
+85°C +4.0 +0.40 +1.80 +090 | +040 | +240| +5.00 52 | 10| +10
Pin MC10124L Test Limits
20°C 25°C 85°C TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BELOW:
Characteristic Symbol | Test | Min | Mex | Min Tye Max | Min | Max | Unit ViH | ViLmax | ViHA® | Viea' Ve Ve | Ve VEE W ] tin Gnd
‘Negative Power Supply e 8 - = - - -66 - B mAdc - - - - - B) 8 - 16
Drain Current
Positive Power Supply lccH 9 - - - - 16 - - mAdc | 5.6.7.10.11 - - - - 9 8 - 16
Orain Current
oo 9 - - - - 25 - - mAdc - - - 9 8 - - 5.6.7.10.11.16
Reverse Current 1R 6 = = - - 200 - - wAdc - - - - 571011 6 9 8 16
7 - — - — 50 — - uAde - - - - 6 7 9 8 16
Forward Current 1" 6 - - - - -128 - - mAde | 5.7.10,11 - - = 6 - 9 8 -1 - 16
7 - — - - -32 - - | mAde 6 - - - 7 - 9 8 - - 6
Input Breakdown Voltage BV 6 55 - - - - | Vvde - 9 8 6 5,7,10,11,16
7 - - 55 - - - - Vde - - - - 9 8 - 7 6.16
Clamp Input Voltage V) 6 B - ED) - - Ve - - 9 8 6 - 16
7 - 15 - Vde - - - - - - 9 8 7 - 16
High Output Voltage Von 1 -1.060 - 0810 | -0890 | -0.700 | Vde 6.7 - - N = 9 8 - 16
3 | -1060 - |-0810 | -0890 |.-0700| wvdc 6.7 - - 9 8 16
[ Low Output Voltage VoL 1 -1.890 -1.650 | -1826 |-1615 | vdc - 6.7 - = - - 9 8 - - 16
3 | -18%0 -1.650 | -1.825 | -1.615 | vdc 6.7 - - - - 9 8 -1 - 16
High Threshold Voltage VOHA 1 -1.080 -0.980 - - -0.910 Vdc 6 - 7 - 9 .8 - - 16
3 - - |-0e0| - vdc 6 - 7 - - 9 8 - 16
Low Threshold Voltage VoLa 1 - -1.630 - -1695 Vdc 6 - - 7 - 9 8 16
3 - |-1630 | - ]-1595| vdc 6 - 7 - - - 9 8 - 16
Switching Time (5052 load) +6.0 Vdc Pulse In Putse Out +7.0 Vde | -3.2 Vde +2.0 Vde
Propagation Delay tge1s 1 15 68 | 15 3s 6.0 10 6.0 ns 7 Q 1 - 9 8 16
(+3.5 vdc to 50%)(D 6-1- 1.0 6.0 15 68 7 6
7414+ l 15 68 1.0 60 3 7 l N
17-1- 1.0 6.0 15 68 - - -
1743- 3 15 68 1.0 6.0 3 - - -
-3+ 3 1.0 6.0 15 68 3 - -
Rise Time (20% to 80%) e 1 10 a2 | 11 25 39 11 43 1 - - -
- Fall Time {80% 10 20% ) . 1 10 a2 [ 25 39 1.1 43 1 - - - - -

@ See pwvitching timae test circuit. Propagation delay_for this circuit is specified from +1.5 Vdc in 10 the.50% point on the.output

The +3.5 Vdc is show

ah-logic and supply- leveis are shifted 2 voits positive.)

(panunuod) FZLOLON
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Out-
puts are terminated through a 50-ohm re-
sistor to -2.0 voits. Test procedures are
shown for only one translator. The other
translators are tested in the same manner.

#

1

] T
15
] &=

14

P SUFFIX
PLASTIC PACKAGE
CASE 648

TEST VOLTAGE/CURRENT VALUES

Volts mA
@ Test
Temperature ViH Vit max | Vina' Viea VE VR Vee Vee W | bn
-30°C +40 +0.40 +2.00 +1.10 +0.40 +240 | +500 5.2 10 | 10
+25°C +40 +0.40 +1.80 +1.10 +040 | +240| +5.00 52 | 10 ] «10
+85°C +4.0 +0.40 +1.80 +0.90 +040 | +240 ] +500 52 | 10 ] +10
Pin MC10124P Temt Limits
30°C 5°C “85°C TEST VOLTAGE /CURRENT APPLIED TO PINS LISTED BELOW:
Charscreristic Symbol | Tem M Max Min Tve Max Min Max | Unit Vin ViLmex | ViHA' | Vita' VE VR Vee VEE 1 [ tin Gnd
Negative Power Supply e 8 - - - - 66 - - mAdc = - - - = - 9 8 - - 16
Drain Current
Pasitive Power Supply IccH 9 - - - - 16 - - mAdc | 5.6.7.10,11 = = - - - 9 8 -1 - 16
Orain Current
) iccL 9 - - - 25 - mAdc - - - - 9 8 - 56.7,10,11,16
Reverse Current IR 0 - - - - 200 - - uAdc - - - - 571011 6 9 ] - 16
7 - - - - 50 - - uAdc - - - 6 7 9 8 -1 - 16
Forward Current ' 6 - - - - -128 - - mAdc | 5.7,10.11 - - - 6 - 9 8 - - 16
7 - - - - -32 - - mAdc 6 - - - 7 - 9 8 - - 16
Input Braskdown Voltage 8Vin 6 - - 55 ~ - - - vdc - - - - - - 9 8 -1 s 5.7.10,11,16
7 - - 55 - - - - vdc - - - - - 9 8 -1 7 6.16
Clamp Input Voitage vy 6 - - - - -18 - - vdc - - - - - 9 8 6 - 16
7 - - - - -15 - - vde - - - - - - ) 8 7 - 16
High Output Voltage VoH 1 -1060 [ -08%0 [-0.960 - 0810 | -0890 |-0700 | Vdc 6.7 — = - - - 9 8 = 16
3 -1.080 | -0.890 | -0.960 - 0810 | 0890 |-0700 | vdc - 6.7 - - - - 9 8 - 16
Low Output Voltage VoL 1 1890 | -1.675 | -1850 - 1650 | 1825 |-1615 | vdc - 6.7 - - - - 9 8 - 16
3 | -1890 | -1675 | -1850 -1.650 | -1.825 |-1.615 | vdc 6.7 - - - - - 9 8 - - 16
High Threshold Voltage VOHA 1 -1.080 = -0.980 - - -0910 - vdc 6 = 7 = - 9 8 = = 16
3 -1.080 [ - -0.980 - -0910 - Vdc 6 - - 7 - - 9 8 - - 16
Low Threshold Voltage " VoLa 1 = 1655 - - [-163 — [-1895 [ vdc 6 = = 7 = - 9 8 - 16
3 - -1.655 - - {-16% - |-1595 | vdc 6 - 7 - ~ - 9 8 - - 16
Switching Time (60 11 load) +6.0 Vdc | Puise in_| Pulse Out +7.0 Ve | 32 Vde +2.0 Vde
Propagation Delay [ YeTs 1 - - 10 3s 60 - - as 7 6 1 - - - 9 8 - - 18
+35Vdc 1050%)KD |  tg-1- - - - - 7 6 - - - - -
741+ - - - - 6 7 - - - - -
-1 - - - - - - - - -
943- 3 - - - - 3 - - - - -
17-3+ 3 - - - - 3 - - - - -
Rise Time (20% to 80%) e 1 - [B] 25 39 - - 1 - - - - -
Fall Time (80% 10 20%) 1. 1 - - 11 25 39 - - 1 - - - - -

@ See switching time test circuit. Propagstion delay for this circuit is specified from +1.5 Vdc in to the 50% point on the output waveform. The +3.5 Vdc is shown here because all logic and supply levels are shifted 2 volts positive }

(panunuoo) yZ L OLOW



QUAD MECL TO MTTL
TRANSLATOR

MC10125

MECL 10,000 series

POSITIVE LOGIC

Gnd = Pin 16
Vce (#5.0 Vdc) = Pin 9
Vgg (-6.2 Vdc) = Pin 8

NEGATIVE LOGIC

The MC10125 is a quad translator for interfacing
data and control signals between the MECL section
and saturated logic sections of digital systems. The
MC 10125 incorporates differential inputs and Schottky
MTTL ‘““totem pole” outputs. Differential inputs al-
low for use as an inverting/non-inverting translator or
as a differential line receiver. The Vg reference volt-
age is available on pin 1 for use in single-ended input
biasing. The outputs of the MC10125 go to a low logic
level whenever the inputs are left floating.

Power supply requirements are ground, +5.0 Volts
and -5.2 Volts. Propagation delay of the MC10126
is typically 4.5 ns. The MC10125 has fanout of 10
MTTL loads. The dc levels are MECL 10,000 in and
Schottky TTL, or MTTL out. This device has an
input common mode noise rejection of +1.0 Volt.

An advantage of this device is that MECL level
information can be received, via balanced twisted pair
lines, in the MTTL equipment. This isolates the MECL
logic from the noisy MTTL environment. This device
is useful in computers, instrumentation, peripheral con-
trollers, test equipment and digital communications
systems.

Pp = 380 mW typ/pkg (No Load)
tod = 4.5 ns typ (50% to +1.5 Vdc out)

Output Rise, Fall Times;
2.5 ns typ (20% to 80%)
VcCmax = +7.00 Vdce

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vin

Pulse Generator

input Pulse

Vee

t+=t-=20+0.2ns
(20 to 80%)

-1.69 Vdc O

50-ohm termination to ground lo-

cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire iength shouid
be < 1/4 inch from TP;, to input
pin and TP ¢ to output pin.

Cy =26 pF, including test fixture

(Pin 1) during testing.

One input from each gate must be tied to Vgg

IO.1 uF

-5.2 Vde
VEE

Vee
+6.0 Vdc

280

All Diodes
MMD7000
or Equiv.

PROPAGATION DELAY
-0.890V
Vin T 50% ¥
| — 1690V

Vout

See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS
Each MECL 10,000 series circuit has been 2 } a
designed to meet the dc specifications 3
shown in the test table, after thermal equi-
librium has been established. The circuit 6 } [
is in a test socket or mounted on a printed 7
circuit board and transverse air flow greater 10
than 500 linear fpm is maintained. Test j>&— 12
procedures are shown for only one trans- 1" L SUFEIX
lator. The other translators are tested in 14 CERAMIC PACKAGE
the same manner. } 13 CASE 620
15
L,
Ves
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature Vi max_| ViL min_| VA min [VitAmax | ViHH | VILH [ViHe [ Viee Ves Vee VEE
-30°c -0.890 -1890 | -1.206 | -1500 [+0.110 —o.ssol ,osol-zaso From +5.0 52
+25°C -0.810 -1850 [ -1.105 | -1.475 [+0.190|-0.850-1.810{-2.850 Pin +5.0 5.2
+85°C -0.700 -1825 | -1.035 | -1440 [+0300[-0825[-1.700[-2825 1 +5.0 5.2
Pin MC10175L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C Output
Characteristic Symbol | Test Min | Max | Min Typ Max Min Max Unit | Vigmax | ViIL min | ViHAmin [ViLAmax | VieH | Vies [ Viee [Vico Vgp Vee VEE Gnd | Condition
Negative Power Supply g 8 - - = = 40 = - ‘mAdc - - - - = - = = 371115 9 8 16 -
Drain Current
Positive Power Supply IccH 9 - - - ~ 52 - - mAdc | 2.6.10,14 - - - - - - - 3.7.11,15 9 8 16 -
Drain Curraat oo Bl B E B ~ 39 = = mAdC - 2.6.10.14 = = — 1 - | - [3711.18 B 8 6 B
input Current linH @ 2 - - - — 115 — - uAdc | 26,1014 - - ~ B - ~ - ,7.11,15 9 8 16
input Leakage Current Icso 2 - - - 1.0 - - uAde - - - - - - 3.7.11.15 9 26.8.10.14 16
High Output Voitage Vor 4 25 E 25 - - 25 Vde - 26,1014 = - - - [37.nm15 9 8 6 20mA
Low Output Volitage VoL a - 05 - ~ 05 - 05 Vde | 26,1014 - - - 711,15 9 8 16 20 mA
High Threshold Voltage VOHA 4 25 - 25 - - 25 B Vdc - 6.10,14 - 2 - - - [37.11.15 9 8 16 20mA
Cow Threshold Voitage VoLa 4 - 05 = - 05 ~ 05 vde | 6.10.14 - 2 - - - [37.1118 9 8 16 20 mA
Iindeterminate Input Vois1 3 = 05 = 05 - 05 Vdc = - - - - 9 2.36.78. 16 20 mA
Protection Tests 10.11,14,15]
VoLs2 4 - 05 - - 05 - 05 Vde - - - - - - - - 9 8 16 20 mA
Short-Circuit Current los 4 - - 40 - 100 ~ - mA - 26,1014 - - - - 3.7.11.15 9 8 4,16
Reference Voltage Vga 1 -1.420 | -1.28] -1.350 — -1.230 [ -1.295 [-1150] vde - 2.6,10,14 - - 3,7.11.15 -
Common Mode Vo 4 25 - 25 - - 25 - Vde - - - 3 2 - - 9 8 16 -20mA
Rejection Tests 4 25 - 25 - - 25 - - - - - 3 2 - 9 8 16 -2.0mA
VoL a - 05 - - 05 ~ 05 Vde ~ - - - 2 3 - - - 9 8 [ 20mA
4 - 05 - = 05 - 05 - - - ~ 2 3 - 9 8 16 20 mA
Switching Times Pulse In | Pulse Out | Cp (pF)
Propagation Delay 1645 5 1.0 6.0 1.0 45 6.0 1.0 6.0 ns 6 5 25 - - - - 3.7.11.15 9 8 16
(50% to +1.5 Vdc) -5+ 5 l l ‘ l l l 6 5 - - -
244 4 2 4 - - -
t2-4+ - - - -
Rise Time (+1.0 Vdc to 2.0 Vdc) 4+ l - 33 - - 33 - 33 l l - - - -
Fall Time (+1.0 Vdc t0 2.0 Vdc} t4- - 33 - - 33 - 33 - - -

@ Individuslly test each input, apPly V|H max 10 Pin under test.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit
is in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Test
procedures are shown for only one trans-

Istor. The other transistors are tested in P SUFFIX
the same manner. 14 13 PLASTIC PACKAGE
15 CASE 648
1
Ves
TEST VOLTAGE VALUES
(Volts)
@ Test
Temperature ViHmax | ViL min | ViHAmin [VitAmax [ VIHH [ViLH [ViHL | Viee Ves Vee VEE
-30°C -0.890 1890 | -1205 | -1500 |+0110]-0.890]1.890(-28%0 | +5.0 52
+25°C -0.810 -1.850 | -1.105 | -1475 |+0190]-0.8501-1.810[-2.850 Pin +5.0 52
+85°C -0.700 -1825 | -1.035 | -1440 [+0300]-0825]-1.700[-2 %25 1 +5.0 52
Pin MC10125P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C - Output
Characteristic Symbol | Test Min | Max | Win Typ Max Min Max Unit | ViHmax | ViL min | ViHAmin [VitAmax | ViHH | Vies [ Vil [Vice Ves Vce VEE Gnd | Condition
Negative Power Supply I3 8 - - - 40 - - mAdc - — - - - - - — [ 371115 9 8 16 -
Drain Current
Positive Power Supply IccH 9 - - - - 52 - - mAdc | 2,6.10,14 - - - - - 37.11.18 9 8 16 -
Drain Current iccL 9 B = B Z 39 E — mAdc - 2,6,10.14 ~ — - — [ 3.7.11.15 9 B 6 =
Input Current linH @ 2 - - - - 115 - uAde | 26,1014 - - - - - - - 3,7.11,15 9 8 16
Input Leakage Current icBO 2 N - - - 1.0 - - wAdc B - - - - = - [ 371115 9 |268.1014] 16
High Output Voltage VoH 3 25 = 25 — — 25 ~ " Vdc - 26,1014 B = B - — 371138 9 8 16 20mA
Low Output Volitage VoL 4 ~ 0.5 - Z 05 05 vdc | 2.6.10,14 — - — . B 5 371115 9 8 16 20 mA
High Threshold Voltage VOHA 4 25 - 25 = — 25 - Vdc - 610,14 — 2 , ~ — [37.11.15 9 B 16 20mA
Cow Threshold Voltage VoLa ) - 05 - = 0.5 - 05 vde | 6,10,14 - 2 - [3711138 9 8 16 20 mA
Indeterminate (nput VoLs1 4 - 05 = - 05 B 05 Vdc - = = - - = N - = 9 236.7.8. 16 20 mA
Protection Tests 10,11,14,15]
VoLs2 4 - 0.5 - - 0.5 - 0.5 Vdc - - - - - - B 9 8 16 20 mA
["Short.Circuit Current Tos 3 = = a0 - 100 B - mA 2.6.10,14 - - — _ 371115 9 8 4.16
Reference Voitage VeB 1 -1.420[ -1.28] -1.350 — [ -1230 [-1205 [-1.150] vde - 2,6,10,14 371115 9 8 16
Common Mode VoH 4 25 = 25 - - 25 - Vde - ~ 3 2 - - 9 8 16 -20mA
Rejection Tests 4 25 - 2.5 - - 25 - - - 3 2 9 8 16 -20mA
VoL 4 - 05 - 05 - 0s Vdc - - 2 3 - - 9 8 16 20 mA
4 - 05 - - 05 - 05 - - - - - 2 3 9 8 16 20mA
Switching Times Pulse In | Pulse Out | C (pF)
Propagation Delay 1645 5 - - | 10 45 6.0 - - ns 6 s 25 - - - - - [3111s 9 8 16
{50% to +1.5 Vdc) 6-5+ s - - - - 6 5 - - - - -
ST T
2-4+ - - - - - - - - - -
Rise Time (+1.0 Vdc t0 2.0 Vdc) s l - - - - 33 - - l l - - - - -
“ Falt Time (+1.0 Vdc 0 2.0 Vdc) [ - - - - a3 - - - - _ R _

@ Individuslly feat each input, spBIY VIH max 10 pin under test.
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BUS DRIVER L

MECL 10,000 series

MC10128

Advance Information

The MC10128 is designed to provide outputs which are
compatible with IBM-type bus levels; or, if desired, it will
drive TTL type loads and/or provide TTL three-state out-
puts. The inputs accept MECL 10,000 levels. The MC-
10128 output levels can be accepted by the MC10129
Bus Receiver.

The operating mode 1BM or TTL is selected by tying
the external control pins to ground or leaving them open.
Leaving a control pin open selects the TTL mode, and
tying a control pin to ground selects the IBM mode.

The TTL mode will drive a 25-ohm load, terminated to
+1.6 Vdc or a 50-ohm load, terminated to ground. The
device has totem-pole type outputs, but it also has a dis-
able input for three-state logic operation when the circuit

isused in the TTL mode. When in the high state the disable
input causes the output to exhibit a high impedance state
when it would normally be a positive logic ““1’* state. When
the strobe is in the high state it inhibits the output data
to the low state.

Latches are provided on each data input for temporary
storage. When the clock input is in the low logic state,
information present at the data inputs D1 and D2 will be
fed directly to the latch output. When the clock goes high,
the input data is latched. The outputs are gated to allow
full bus driving and strobing capability.

The MC10128 is useful in interfacing and bus applica-
tions in central processors, mini-computers, and peripheral
equipment.

3
|- CONTROL 1
13
11
D10———=D
15
Q1
10
cLOCKO- c ol
R
7 1
RESETO—
12
DISABLE 10~
DISABLE 20-
6
D20- o
2
Q2
a

R

3
sTrRoBEO——
4
CONTROL 2

Ve = Pin 14
Gnd 1 =Pin 16
Gnd 2 =Pin 1
Gnd3=Pin9

Vgg =Pin8

Pp = 700 mW pkg/typ (No Load)
tpg = 12 nstyp

This is advance information and specifications are subject to change without notice.

See General Information section for packaging, and maximum ratings.
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— MTTL MODE

equilibrium has been

maintained.

L SUFFIX

CERAMIC PACKAGE

ELECTRICAL CHARACTERISTICS - E— L CASE 620
"0!
cu 8
Each MECL 10,000 series circuit has been )
designed to meet the dc specifications _ "% J TEST VOLTAGE/CURRENT VALUES
shown in the test table, after thermal osas.e2d TEST VOLTAGE VALUES mAdc | uAde mAde
blished. The s Volts
circuit is in a test socket or mounted on a oy @Test
printed circuit board and transverse air L o Temperature | ViHmax | ViLmin |ViHAmin| VitAmax | veg | vee | lows | tonz ‘o
flow greater than 500 linear fpm is n -30°C | -0890 | -1890 | -1.205 | -1500 [ 52[+5.00] -50 | -100 +56
N 7 +25°C -0.810 | -1.850 | -1.105 -1.475 52|+5.00| -50 -100 +56
JE— contaoL 2
+85°C -0.700 | -1.825 | -1.035 -1.440 52]+500] -50 2100 +56
Pin MC10128L Text Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C
Characteristic Symbol | Test [ Min | Max | Min | Max | Min | Max [ Unit | Vimax | ViLmin |ViHamin| ViLamax | Vee| Vee | lont | lonz oL Gnd
Negative Power Supply g 8 - - - 97 - - mAdc 6,11 - - - 8 14 — - - 1,916
Drain Current
Positive Power Supply icc 14 - - - 73 - - mAdc 6,11 - - 8 14 - - - 1. 9,16
Drain Current
Input Leakage Current linH 3 - - - | 620 | - - nAdc 3 - - - 8 14 - - - 1.9.16
7 - | - - |3so| - | - 7 E - - . - -
10 - | - - 265 | - | - 10 - - - _ -
n -1 - - |2| -] - 1 - - - - - -
12 - | -1 -]s00] - - 12 - - - - - -
linL Al - - 05 - - - rAdc - - - 8 14 - - — 1,.9.16
Logic “1" Vo 15 - -T28] -1 -1 -1 vae " - - 8 [ 14 | 218 - - 1.9.16
Output Voltage 15 - - 27| - - - Vdc 1 - = - 8 14 - 2,15 — 1,.9.16
Logic 0" VoL 15 - - - o5 - - Vdc 3 - - 8 14 - - 2,15 1, 9.16
Output Voltage 2 - - - 05 - - Vdc 3 - - - 8 14 - - 2,15 1, .9.16
Togic "1 VOoHA 15 - - 125 | - - - Vde 1 7 - 10 _Qf s 14 | 215 - - 1..9.16
Threshold Voltage 2 - - 125] - - - Vde 6 7 - 10Q 8 14 | 2,15 - - 1.9.16
ic 0" VoLA 15 -1 -]-]os| - - Vde n 7.10 3 - 8 [ 14 - - 2,15 1,.9.,16
Threshold Voltage 2 — — - 105 | - - Vde 6 7.10 3 - 8 14 - - 2,15 1..9.16
Output Short Circuit Current Isc 15 - - - 260 | - - mAdc 1" - - - 8 14 - - - 1.2, .9 15,16
2 - - | - ]20]| - mAdec 6 - - - 8 | 14 - - - 1.2, .9 15,16
Switching Times t -0.890V |-1.690 V| Pulse In | Pulse Out
Propagation Delay
Data Input 11415+ 5 - - 35| 18 - - ns - 10 ihl 15 8 14 . - - 1.9 .16
tyg-s- | 15 - | - 8| - - - 10 1 - - -
Clock Input t90-15+ | 15 - - 20 - - - ~ 10,1 - - -
t10-15- | 15 - | - - | - - - 10,11 - -
Reset Input 17415- | 15 - - - - 1" - 7,10 - - -
a2 | 2 - | - -1 - 6 7,10 2 - - -
STROBE Input 3415- 15 - | - ]25] 18] - - 1 10 3 15 - -
13-15+ 15 - | - - - - 15 _ - -
1342~ 2 - - - - 6 2 - - -
1324 2 - - - - - 2 - _ -
Setup Time tsetupH 15 - - - - - - - 1011 15 - — -
tsetuplL 15 - - - - - - ~ - - - -
Hold Time thaldH 15 - - - - - - - _ _ -
tholdL 15 -l -1-1-1-1- - - - - -
Rise Time (20% to 80%) s+ 15 - - |1wo|80}] - - - 10 " - - -
Fall Time (20% to 80%) 15 15 -1 - J1o]s80o] - | - - 10 1 - - -
*  Apply Vi min individually to pin under test. @ A pulse is applied to pin 10. Vin Vin

@ Output latched to logic Low state prior to test.
@ Output latched to logic High state prior to test.
1 See weveforms

VlLA—.' f—100 nsec min
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MC 10128 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — MTTL MODE

Coax|

Input

Pulse Generator

Input Pulse

t+=t-=20+02ns
(20 to 80%)

PRF = 1.0 MHz

Vy = -0.890

VL = -1.690

93

Coax

950 ¢
<

©+5.0 Vdc

>
S 280

(?u-o;,'()\:

oo

-0.890
50% 50%
o -1.690
tsetup thold
-0.890
50%
c -1.690

Q2

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should be
< 1/4 inch from TPy to input pin
and TPy ¢ to output pin.

All Diodes
MMD7000
or Equiv.

C| = 20 pF, including test fixture
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L SUFFIX

ELECTRICAL CHARACTERISTICS ol conTRoLt CERAMIC PACKAGE
— IBM MODE S0 CASE 620
10
Each MECL 10,000 series circuit has been o]
designed to meet the dc specifications  neserd— TEST VOLTAGE/CURRENT VALUES
shown in the test table, after thermal °°*°¢
Pea o E oisasie 28— TEST VOLTAGE VALUES mAdc uAdc
equilibrium has been established. The Voits
circuit is in a test socket or mounted on a ) @ Test
printed circuit board and transverse air L ' Temperature | Vivimax | ViLmin |VitAmin| ViLamax | VEE| Vee |lomt | lowz | toL
flow greater than 500 linear fpm is 2 -30°c [ -0.890 [ -1.890 | -1.205 | -1500 | 5.2]+6.00| 693 | -30 | -240
maintained. N . +25°C | -0810 [ -1850 [ -1.105 | -1475 | -5.2|+6.00| 593 | -30 | -240
srrosed—___| contR0L 2
+85°C | -0.700 | -1.825 | -1.035 [ -1.440 | -52[+600[-593 | -30 -240
Pin MC10128L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C
Characteristic Symbol | Test | Min | Max | Min | Max | Min [ Max | Unit | Vijmax | Viemin[Vitamin| Vicamax | Vee[ Vee [tont1 | tonz oL Gnd
Negative Power Supply g 8. - - - 97 - - mAdc 6.1 - - - 8 14 - - - 1491316
Drain Current
Positive Power Supply Icc 14 - - - 73 - - mAdc 6,11 - - - 8 14 - - - 1.4,9,13,16
Drain Current
Input Leakage Current linH 3 - - - (620} - - uAdc 3 - - - 8 14 - - - 1.4.9.13,16
7 -1 - -130| - | - 7 - - - - - -
10 - -1 -2 -| - 10 - - - - - -
" - - - (2| -] - 1 - - - - - -
12 - | - | -]s00f - | - 12 - - - - - -
linL All - | - Jos|[ - -1 - [ sAde - . - - 8 [ 14 = - - 1,4.9.13,16
Logic 1" VoH 15 [ S EXT S iy iy V> 1 = - = 8 | 14 [ 215 - - 1.4,9,13,16
Output Voltage 15 - - - |585| - - Vde 1 - - — 8 14 - 2,15 1,4,9,13,16
Logic 0" VoL 15 -] - [-osfos|] - | - Vde 3 - - - 8 | 14 - - 215 | 149136
Output Voltage 2 - | - |-08]01s| - | - Vdc 3 - - - 8 | 14 - - 215 | 1491316
Logic 1" VOHA 15 -1 - 29 - [ = | wvae " 7 - 0 @ 8| 14 |21s - 1,4,9,13,16
Threshold Voltage 2 - | - 29| - | - | vde 6 7 - 10 Q@ 8 | 14 | 215 - - 1.49.13,16
Logic “0" vVoLa 15 -1 - [-05]|02s| - | - Vde " 7,10 3 - 8 | 14 - - 215 | 1491316
Threshold Voltage 2 - | - |o0s]o2s| - | - | vde 6 7.10 3 - 8 | 14 - - 215 | 1491316
Output Short Circuit Current Isc 15 - - - |320| - - | mAdc " - - 8 14 - - - 1,24,9,13,15,16
i 2 - | -] - ]380 - [ - | mAdc 6 - - - 8 | 14 - - - [12491315,16
Switching Times t -0.890V |[-1.690 V| Pulse In | Pulse Out
Propagation Delay
Data Input Hi+16+ | 15 ~| - l3s|23| -} - ns - 10 " 15 8 | 14 - - - 149,13,16
t1-15- | 15 - | - -1 - - 10 " - - -
Clock Input t10-16+ | 15 8 -1 - -1 - - 10,11 - - -
t0-15- | 15 - - - - - - 10,1 - - -
Reset Input 17415~ 15 - - - - 11 - 7,10 - - -
74+2- | 2 - - - - 6 - 7.10 2 - - -
STROBE Input 13+415- 15 - - |28 - - 1" 10 3 15 - - -
13-15+ 15 -1 - - | - - 15 - - -
13+2- 2 - - - - 6 2 - - -
32+ 2 - - - - - 2 - - -
Setup Time tsewupH | 15 -l -1-1-1-1- - - 10,11 15 - - -
LewpL | 15 -l -t -1-1-1- - - - - -
Hold Time tholdH 15 - - - - = - - - - - -
tholdL 15 -] - - | - -1 - - - - - -
Rise Time (20% to 80%) 15+ 15 -] - (10|80 - | - - 10 n - -
Fall Time (20% to 80%) 45- 15 - | - |10]80f - | - - 10 1 - - -
Apply Vi min individually to pin under test. @) A pulse is applied to pin 10. ViH ViK

(© Output iatched to logic Low stete prior to test.

@ Output Iatched to logic High state prior to test.
1t See waveforms

v.._‘_.‘ v '-_wo nsec min
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MC 10128 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C — IBM MODE

Coax|

Input

Pulse Generator

Input Puise

t+=t-=20+02ns
(20 to 80%)

PRF = 1.0 MHz
V|H = -0.890
VL = -1.690

Q

o~

-
N

om0

oo

—_——— e o ] — e e e e

w

i

,_
I
I
|
|

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm

ial cable. Wire length should be
< 1/4 inch from TP;, to input pin
and TP4 ¢ to output pin.

56 §2
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MC 10128 (continued)

VOLTAGE WAVEFORMS
DATA INPUT
Start Cycle
——»‘ lg—— t11-15 -
-0.890
Data 50% 60 ns -A
1.690
Out 1.5V 50%
— t11+15+
STROBE INPUT
0.890
_Strobo SO%IL— 60 ns 1 600
Out .
15V
f3+15- — 13-15+
t3s2- t3-2+
CLOCK INPUT
-0.890
L 200 ns
Dats
—./ a—-'l .690
Clock
50%
‘—GOns—A m y 140m——-§. 50%
2
Output 15v —
— t10-15+ — 110-15-
RESET INPUT
Clock 0.890
¥— 60 ns —7(
1.690
35 ns 50% _\ 0.890
Reset >
= 60ms N 1690

TTL — MODE
VoL = 0.5 Volts Max
VoH = 2.5 Volts Min

Output /

—_ t742-

+1.5 Volts

IBM — MODE

VoL = 0.25 Voits Max
VOH = 5.85 Volts Min
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QUAD BUS RECEIVER \

MECL 10,000 series

MC10129

The MC10129 bus receiver works in conjunction with
the MC10128 to allow interfacing of MECL 10,000 to
other forms of logic and logic buses. The data inputs are
compatible with, and accept MTTL logic levels as well as
levels compatible with IBM-type buses. The clock, strobe,
and reset inputs accept MECL 10,000 logic levels.

The data inputs accept the bus levels, and storage ele-
ments are provided to yield temporary latch storage of

_the information after receiving it from the bus. The out-
“puts can be strobed to allow accurate synchronization of

signals and/or connection to MECL 10,000 level buses.

When the clock is low, the outputs will follow the D in-
‘puts, and the reset input is disabled. The latches will

store the data on the rising edge of the clock. The outputs

- are enabled when the strobe input is high. Unused D

inputs must be tied to Vg or Gnd. The clock, strobe,
and reset inputs each have 50 k ohm pulldown resistors to
VEE. They may be left floating, if not used.

The MC10129 will operate in either of two modes.
The first mode is obtained by tying the hysteresis control
input to VEE. In this mode, the input threshold points
of the D inputs are fixed. The second mode is obtained
by tying the hysteresis control input to ground. In this
mode, input hysteresis is achieved as shown in the test
table. This hysteresis is desirable where extra noise mar-
gin is required on the D inputs. The other input pins are
unaffected by the mode of operation used.

The MC10129 is especially useful in interface applica-
tions for central processors, mini-computers, and periph-
eral equipment.

POSITIVE LOGIC

DO 7 O—=

D1 130—

NV Y R

AR

D2 60— o tpg = 10 nstyp
3 2
-
R
1 Vee =Pin9
Gnd = Pins 1 and 16
D3 40— D Vgg =Pin8
2 Q3
-
Hysteresis - A
Contvol 5 o—————
Ciock 11 0+
Reset 100——
Strobe 120

TRUTH TABLE

14 Q0
D | c |STROBE| RESET | Qp+q
¢ ¢ L (4 L
¢ H ¢ H L
L L H ] L
¢ | H H L Qg
H L H ) H

15 Q1 ¢ = Don’t Care

Pp = 750 mW typ/pkg (No Load)

See General Information section for packaging and maximum ratings information.
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o1 ‘3"’—‘|2 o ‘:D_, s a1 equilibrium has been established. The L SUFFIcX .
<. circuit is in a test socket or mounted on a CERAMIC PACKAG
printed circuit board and transverse air CASE 620
=/ flow greater than 500 linear fpm is main-
026 [ LD_, 3 a2 tained. Outputs are terminated through a
L/C < 50-ohm resistor to -2.0 volts. Test pro- T vOTTASE VAT
cedures are shown for only one input/out- Wein!
put ion. Other binations are mecL LeveLs MTTL INPUT LEVELS “IaM INPUT LEVELS HYSTERES:S MODE
D34 — H *Tem
r— D—‘ 2 a3 tested in the same manner. Tempersture | Vistmes | Vitmin] Vitamn|Vitamas] Vit | Vi Vina | Viear [V | Vie | Vinar | Vieas | Vina | Viear | Vwae | viea | ve ver
Hysteresis - -3°% 990 | -1205 | -1500 [J000] 0400 | 2000 | 0800 | 3.11] 0.150 - - 290 200 22 [ 132 80| 62
Control s, 2% 1106 | 1475 [3000 0.400 0800 [311] 0180 | 1700 | 070 | 2600 [ 1700 | 1900 | 1000 | +60 | $2
Clock 11— +8°C -1035 [ -1440 |3000| 0400 | 2.000 | 0800 [ 311 0.150 - = 230 | 1400 [ 160 0| 82
Reset 10« 10129 Tout Lue TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Strobe 12 30°C +285°%C
Chmmctemc | Symbos Mon " Won T Tvo [ Mon | W T Man | Ut [ Vimen | Vitmn [Viramen]Vicamae] Vi | Vit | Vina | Viea [ Vin | Vo | View | Vica | Viear ] Viear | Viea~
Nepatre Pomer
Supply Oramn Current | 1g - - - 152 - made] 1 2 . . . - . - . - - - 9 8 | 1518
- - - | v - - | macel 1 12 - - - - - - - - 9 | sa 1ie
Poritve Power e - - | so - = [ was - - - - = lesrma[ - - P FTEXT) e - - - - 9 8 [ e
Supply Orain Current
Input Current [’ - 9% whdc - - ) - ) - - - - - 118
z Tle : ol : : P S B
! ! s N I P R
0 01 - . o A z N z z
245 n - . = - - - - - - -
245 ”? - - - - - - - -
% - - - Ak - 13 - - = - - -
[ B - BT — | uAde - N T N - = ) B - - - [X7)
z Pl : . z e |- S I I M z
z _ N I H R I _ z N
- 0s - 10 - - - - - -
B R wo| < - - z N N
12 . - B - - - - -
- - - | 10 - - - - 13 - 13 - - - -
Logee "1 Vou -0830 | -0960 0810 | -0.890 | -0700| veac | 12 1011 - a - B ) - - - - - - - 9
Output Voltage - 6 - 6 - Z N - - - -
B FUTH aHEHEHEHEEHEER
N el . Tlel N N _ : z z
Logsc "0 Vou ~1675 | -1850 - -1650 | -1825 | -1615| Voc 12 1w - - 4 - - . - - - - - - 9
Output Voltage - [ - - [ - - - - - -
| | I SR AN
- s N . N y N z Z
VoHa - -0.980 -0910 - Vde | 11,12 - 0 4 4 - - - - - - -
. e [ |- e - R P z z z _ z
- 1012 - - " . - - - - - - -
- - 12 1011 - - . - - - - - - -
. . | NN i e S i
Loge 0" VoLa 1655 T 1630 | - [-1ses| vec | 1102 | - 10 ) - B « - N N = - - - 9
Threthotd Voltage - - 1001 - ” . - . - - - - - - -
[ ' - l l 1012 - " - 4 - - . - . - - - - -
12 wn = - 4 - - - . - - - -
. i A I z M : P z
Switching Times. SLNV [+0.31V [Pulse in v Figure Pigurs +7.0V
Propagetion Delsy
Date Input Geras | 18 66 - | 270 B - o [ 12 |rom 7 " - 1 - - i - - - - )
e | 14 a7 150 - 12 | o 7 " 1 - - H N z z z
Clock input 111,140 | 14 - 27 - 1o - 2 10 m 1 - - 4 - - . - - - -
111-14- | 14 - - 27 - no - - 2 10 m i) - - . - - . - - - -
Strobe Input t2¢14s | 14 - 16 70 - 1011 12 “ 7 - 2 7 - 2 - - - -
t12-1a. | 14 - - 16 10 - AL 12 1 7 - 2 7 2 - - - -
Aeset Input 110014 | 14 - 20 - 80 2 - 1011 " 12 7 3 7 - 3 - - -
Hysteress Mode e14e 4 - - 180 = - 12 1011 7 “ - - 1 = - 1 - - b =
V.4 | 14 - - 100 | - 12 10,11 7 1 - - 1 - - 1 - - - -
Setup Tume e | 14| - % | - | - - 2 0 |7 w |- - . - 5 - - 58 | 118
Hotd Tume. o | 14 | - o - - - 12 10 ™ o - s - - s - - - -
R Time [ RTINS 16 [ - | a3 3 RTXTH w |- 1 - - 1 - - - l I
Fall Time - 14 - - 15 . 43 - - 12 10.11 7 14 - - 1 - - 1l - - -
“Whan testing chocse either MTTL or 1BM Input Leveis.
Operation end limits shown aiso apply for Ve * +6.0 V. v
1nput evel on date gt ke rom +0.4 V 05 0 voltege tevel gren IHA”  VIHA™
1nput tevel on dats input teken from +4 0 V down 10 voitage level given —— : 4 Hy Mode
Output [stched 10 fogi high s1ete pruae to test. . Logic ‘1 - #~ Threshold Voltage
VIMA". VILA® e ttanderd logic 1" and logic 0" MTTL threshold volteges. \/o
VINA™ VILA" VIHA™ nd Vi A" o8 1ogic “1" and logic “0” threshold voltages in the hysteresis mode ut L e ;
Slagrem. agic 0’

14 Q0

)

ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal

VLAY \’viLA"'

(penunuod) gZLOLOW



MC 10129 (continued)

SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

Vout

Coax

Pulse Generator : /‘/
Input Pulse I R
t+=t-=65+05ns
(10 to 90%) | j
13 \
D‘lO-i—-' D
{ | "
6l
Unused outputs
0201- D
50-ohm termination to ground lo- connected Yo a
cated in each scope channel input. 50-ohm resistor

to ground.

All input and output cables to the l
scope are equal lengths of 50-ohm | ’

coaxial cable. Wire length should be
< 1/4 inch from TP;, to input pin

i and TP 4, to output pin. 4
Dao—i—~ D
o c
i Hysteresis | A
' Control
Clock OJl—
Reset

Strobe
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MC10129 (continued)

FIGURE 1 — DATA to OUTPUT

(Clock and Reset are low, Strobe is high)

FIGURE 2 — STROBE to OUTPUT
(Data is high, Clock and Reset are low)

+5.0V [——\—— RERY
£ s0% §\ Stron 50%
cata oo/ +2.4V Strobe / \___ +0.31V

t+

t7+14+ t7-14-

FIGURE 3 — RESET to OUTPUT
(Data and Strobe are high)

t-
+1.11V
80% S5 IRTRY;
50% a 50%
a 20% +0.31V | 20% 031V
_.—( —
. .

Clock _\
50%

t+

t10+14-

N
-
80%
50%
a 20%
—_—
Y1-14+
—

T+ t-

112414+ 112-14-

FIGURE 4 — CLOCK to OUTPUT
(Reset is low, Strobe is high)

+24vV
Clock
+1.11V

+1.11V

+0.31 Vv
+1.11V

+0.31V

+0.31vV

+1.11V

=

t11-14- t11-14+
+0.31V

FIGURE 5 — TggT yp AND THoLp WAVEFORMS

+1.11V +5.00 V
50% 50%
o} +2.400 V
+0.31V tsetup thoid Tty
50%
c +0.31V

3-74




DUAL LATCH 1

MECL 10,000 series

MC10130

POSITIVE LOGIC

NEGATIVE LOGIC

b1 7 Qifm—32 01 7 ———— aifp—2
Cey 5——D Ce1 5_—_23
Cipm—a3 Sip—3
A1 4——J 51 4__J
c 9— c 9—4
R2 IG———» 52 |3———|7
Gz fm—1s &2f>—1a
tgzl‘j; CE:"—‘E
02 10— azfe—15 0210———o azp~—1s
s2 '2————5 5212—4
TRUTH TABLE v pin 1
=1 o cct = Pin
L B Vcez = Pin 16
L C | ¢ L b
r = T ) Vgg =Pin 8
o | L[ w Q,
$ | A U Qn
£ CHELC] a, Pp = 1565 mW typ/pkg (No Load)

¢ = Don’t Care

tod = 2.5 nstyp

The MC10130 is a clocked dual D type latch.
Each latch may be clocked separately by holding
the common clock in the low state, and using
the clock enable inputs for the clocking function.
If the common clock is to be used to clock the
latch, the clock enable (Cg) inputs must be in
the low state. In this mode, the enable inputs
perform the function of controlling the common
clock (C).

Any change at the D input will be reflected
at the output while the clock is low. The out-
puts are latched on the positive transition of the
clock. While the clock is in the high state, a
change in the information present at the data
inputs will not affect the output information.

Input pulldown resistors eliminate the need
to tie unused inputs to VEE.

Output rise and fall times have been opti-
mized to provide relaxation of system layout
and design criteria.

The set and reset inputs do not override the
clock and D_inputs. They are effective only
when either C or CE or both are high.

CIRCUIT SCHEMATIC

a1 [+ Veet Veea

o

| S5k

01

_g
| WAy

s1

H
M

D2

-4

|

I
-
]

R2

* Ses General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is
in a test socket or mounted on a printed
circuit board and transverse air flow greater
than 500 linear fpm is maintained. Outputs
are terminated through a 50-ohm resistor to
-2.0 volts. Test procedures are shown for
only one latch. The other latch is tested
in the same manner.

D1 7

Qifms——o

Qi3

R1 4——4’

C o9
R2 13

fear—m]

L SUFFIX

CERAMIC PACKAGE

CASE 620

TEST VOLTAGE VALUES

D210 - azm 15 © Test (Voits)
Temperature ViHmax | Vitmin | ViHAmin | ViLAmax | VEE
s212 I -30°C -0.890 | -1.890 [ -1.205 -1.500 -5.2
+25°C -0.810 | -1.850 | -1.105 -1.475 -5.2
+85°C -0.700 | -1.825 | -1.035 -1.440 -5.2
Pin MC10130L Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°C +25°C +85°C vee)
Characteristic Symbol | Test Min Max Min | Typ [ Max Min Max Unit ViHmax | Vitmin | ViIHAmin | ViLAmax | VEE Gnd
Power Supply Drain Current Ig - - - 30 35 - - mAdc - - - - 8 1,16
Input Current linH 6,11 - - - - 220 - - uAdc 6,11 - - - 8 1,16
- - - - 265 - - 9 - - -
459 - - - - 285 - - 45,9 - - -
7001213 _ — - — 285 - - 7.10,12,13 9 - -
linl. 4* - - 0.50 - - - - uAdc - 4 - - 8 1,16
Logic 1" VOH -1.060 |-0.890 | -0.960 | - {-0.810 | -0.890 | -0.700 | Vdc 5 - - - 8 1,16
Output Voltage
Logic 0" VoL -1.890 [-1.675 [ -1.850 | - |-1.650 | -1.825 | -1.615 | Vdc 4 - - - 8 1,16
Output Voltage
Logic 1" VOHA -1.080 - -0980 [ - - -0.910 - Vdc - 9 7 - 8 1,16
Threshold Voltage
Logic 0" VoLA - -1.655 - - |-1.630 - -1.595 | vdc - 9 - - 8 1,16
Threshold Voltage
Switching Times (50 Q Load) +1.11V Pulse In Pulse Out | -32V | +20V
(See Figure 1)
Propagation Delay 17424 2 1.0 3.6 1.0 25 35 1.0 3.8 ns - - 7 2 8 1,16
t5+2+ 36 2.7 1.1 39 6 - 5
t442- 36 ¢ 2.7 ‘ 1.1 39 6 - 4
tg-2+ 43 - 40 1.0 4.1 - - 6
Rise Time (20% to 80%) 12+ 36 1.1 2.7 35 1.1 38 7
Fall Time (20% to 80%) t2- 3.6 1.1 2.7 35 11 38 - - 7
Setup Time tsetup 2 - - 25 | - - - - ns [0) - 6,7 2 8 116
Hold Time thold 2 - - 15 - - - - ns C) - 6.7 2 8 1,16

*All other inputs are tested in the same manner

(panunuod) OELOLOW
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Each MECL 10,000 series circuit has been
designed to meet the dc specifications
shown in the test table, after thermal equi-
librium has been established. The circuit is

in a test socket or mounted on a printed D1 7— M a1 2
circuit board and transverse air flow greater e 6
than 500 linear fpm is maintained. Outputs E1 E )
are terminated through a 50-ohm resistor to airm 3
-2.0 volts. Test procedures are shown for
only one latch. The other latch is tested
in the same manner. R1 4 —
C 9—4 P SUFFIX
A2 13— PLASTIC PACKAGE
b CASE 648
G2 ——14
Cez 1 —_D TEST VOLTAGE VALUES
R
D210 Q2 M>——15 (Volts)
@ Test
5 Temperature ViHmax | ViLmin [ ViHAmin | ViLamex | VEE
S212 -30°C -0.890 -1.890 -1.205 ~1.500 -5.2
+25°C -0.810 | -1.850 | -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
Pin MC10130P Test Limits TEST VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -%0°C +25°C +85°C vee)
Characteristic Symbol | Test Min Max Min | Typ | Max Min Max Unit ViHmax | Vitmin | VIHAmin | ViLAmex | VEE Gnd
Power Supply Drain Current 1E 8 - - - 30 35 - - mAdc - - - - 8 1,16
Input Current linH 6,11 - - - - 220 - - uAde 6,11 - - - 8 1,16
9 - - - - 265 - - 9 - - -
459 - - - - 285 - - 5, - - -
ha0a24q  — _ _ ~ | 285 _ _ 7101213] 9 _ _
linL, 4° - - 0.50 - ~ - - uAdc - 4 - - 8 1,16
Logic “1"" VoM 2 -1.060 |-0.890 | -0.960 - |-0.810 | -0.890 | -0.700 Vde 5 - - - 8 1,16
Output Volitage
Logic 0" Voo 2 -1.890 |-1.675 | -1.850 - |-1.650 | -1.825 | -1.615 Vdc 4 - - - 8 1,16
Output Voltage
Logic 1" VOHA 2 -1.080 - -0980 | - - -0.910 - Vvdc - 9 7 - 8 1,16
Threshold Voitage
Logic “0"" VoLA - -1.655 - - |-1.630 - -1.595 Vdc - 9 - - 8 1,16
Threshold Voltage .
Switching Times (50 2 Load) +1.11V Pulse In Pulss Out | -32V | +20V
(See Figure 1)
Propagation Delay 742+ 2 - - 10 25 35 - - ns - - 7 2 8 1,16
1542+ - - 27 - - 6 - 5
t4+2- - - ‘ 27 - - 6 - 4
t6-2+ - - - 4.0 - - - - 6
Rise Time (20% to 80%) t2+ - - 1.1 27 35 - - - - 7
“Fall Time (20% to 80%) 2 - - 1.1 2.7 35 = = — - 7
Setup Time tetup 2 - = 25 . - - ns @ - 6.7 2 8 1,16
Hold Time thold 2 - - 15 - - - - ns [©0) - 6.7 2 8 1,16

*All other inputs are tested in the same manner

(Panunuoo) 0gLOLOW



MC 10130 (continued)

FIGURE 1 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25° C

Vec1=Veez=
Vin +2.0 Vdc Vout
Coax Coax
Input Pulse l
t+=1t-=20ns+0.2ns
(20 to 80%) TP | | |
n I s l
Clock Input 4o
——O
_— TPout
50-0hm termination to ground lo-
cated in each scope channel input.
All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP, to input
pin and TPg,,¢ to output pin.
+1.11 Vdec O
Vin
+1.11 VvV
Clock Input /
+031 Vv +1.11 vV
+0.31V
+1.11V +1.11V
R Input 50% +0.31V
+0.31V -~ tsetup
+1.11V Q 50%
S Input
50% / __—; tpaD :———Q "
031V
NOTE: .
tsetup is the minimum time before the positive | 3
transition of the clock pulse (C) that information must
Q Output be present at the data input (D). :
thold is the minimum time after the positive tran- | ¥
sition of the clock pulse (C) that information must |
remain unchanged at the data input (D). ¥
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DUAL TYPE DMASTER-SLAVE

FLIP-FLOP

MC10131

MECL 10,000 series

RS TRUTH TABLE

S Qn+1q
T T a,
L H H
H L L
H H N.D.
N.D. = Not Defined
CLOCKED TRUTH TABLE
C D Qnp+1
L [ Qp
H L L
H H H

¢ = Don’t Care
c=Cg +Cc.

A clock H is a clock transition
from a low to a high state.

The MC10131 is a dual master-slave type D
flip-flop. Asynchronous Set (S) and Reset (R)
override Clock (Cc) and Clock Enable (CE)
inputs. Each flip-flop may be clocked separately
by holding the common clock in the low state
and using the enable inputs for the clocking
function. If the common clock is to be used to
clock the flip-flop, the Clock Enable inputs
must be in the low state. In this case, the en-
able inputs perform the function of controlling
the common clock.

The output states of the flip-flop change on
the positive transition of the clock. A change
in the information present at the data (D) input
will not affect the output information at any
other time due to master slave construction.

Input pulldown resistors eliminate the need
to tie unused inputs to VEg. Output rise and fall
times have been optimized to provide relaxation
of system design and layout criteria.

Pp = 235 mW typ/pkg (No Load)
frog = 160 MHz typ

POSITIVE LOGIC

Hl/5ﬂ

]— I aip—2

D1

NEGATIVE LOGIC

D1 7 — Q12
Qifm—3
IS .
Cc9—4¢
R2 13-———;
q2M~——1a

D2 10—~ 02FA—|5

52124

Veet =Pin 1
Vcea = Pin 16
Vgg =Pin 8

Cgq 6
aip—a3

51 4__—9
Sco—4

52 13—‘———4}1

02 10— Q2f~—1s

5212——j

G214

- See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed hedcspecifications shown
in the test table, after thermal equilibrium
has been established. The circuit is in a
test socket or mounted on a printed circuit
board and transverse air flow greater than
500 linear fpm is maintained. Outputs are
terminated through a 50-ohm resistor to

2

~—3

L SUFFIX
i CERAMIC PACKAGE
CASE 620

TEST VOLTAGE VALUES

G2—14 Volts)
-2.0 volts. Test procedures are shown for Een 11 _'D Q2 @ Test (Votts|
only one input, or for one set of input con- 210 - a2h—1s Temperature VIH max VIL min VIHA min ViLamax | VEE
ditions. Other inputs tested in the same -30°C -0.890 ~1.890 ~1.205 ~1.500 52
manner. s2 124 +25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -5.2
pin MC10131L Tost Limits VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°¢ +25%C +85°C (vee)
Characteristic Symbol Test Min | Max Min Typ | Max Min Max Unit VIH max VIL min VIHA min VILA max VEE Gnd
Power Supply Drain Current 13 8 - - - 45 56 - - mAdc - - - - 8 1,16
Input Current linH 4 - - - - 330 - - wAdc 4 - - - 8 1.16
5 - - - - 330 - - 5 - - -
6 - - - - 220 - - 6 - - -
7 - - - - 245 - - 7 - - -
9 - - - - 265 - - 9 - - -
Input Leakage Current finL 45,° - - 05 - - - - uAdc - . - - 8 1,16
679" - - 05 - - - - pAdc . - - 8 1,16
Logic 1" VoH 2 -1.060|-0.890( -0960 | - | -0.810{-0.890-0.700| Vdc 5 - - - 8 1,16
Output Voltage 2t -1.060 {-0.890| -0.960 - -0.810] -0.890 [ -0.700| Vdc 7 - - - 8 1,16
Logic 0" VoL 3 -1.890(-1.675/ -1.850 [ - | -1.650|-1.825[-1615] vdc 5 - - - 8 1,16
Output Voltage 3t |-1.890|-1.675{ -1.850 | - | -1.650|-1.825|-1.615| Vdc 7 - 8 1,16
Logic 1" VOHA 2 -1.080| - |-0980| - - [-0810] - Vdc - - 5 - 8 1,16
Threshold Voltage 2t -1.080 - -0.980 - - -0.910 - Vde - - 7 9 8 1,16
Logic "'0" VoLA 3 - |-1655 - - |-1630] - [-1595| vdc - - 5 - 8 1,16
Threshold Voltage 3t - |-1688] - - |-1630| - |-1595| Vdc - - 7 9 8 1,16
Pulse Pulse
Switching Times +1.11Vde In Out -3.2 Vde | +2.0 Vde
Clock Input
Propagation Delay t9+2- 2 14 46 15 3.0 45 15 5.0 ns - - 9 2 8 1,16
1942+ 2 7 - 9 2
t6+2+ 2 7 - 6 2
tg+2- 2 - - 6 2
Rise Time (20 to 80%) 4+ 2 1.0 1.1 2.5 49 7 - 9 2
Fall Time (20 to 80%) to- 2 1.0 1.1 25 49 - - 9 2
Set Input
Propagation Delay 1542+ 2 11 44 1.2 28 43 1.2 48 ns - - 5 2 8 1,16
112+15+ 15 6 12 15
t543-" 3 l - - 5 3
112+14- 14 9 - 12 14
Reset Input
Propagation Delay t4+42- 2 11 44 12 28 43 1.2 4.8 ns - - 4 2 8 1,16
113+15- 15 6 - 13 15
s y l l l ‘ 9 Z " y ‘ l
113+14+ 14 9 = 13 14
Setup Time tsetup 7 - - 25 - - - - ns - 6.7 2 8 1,16
Hold Time thold 7 - = 15 - - — - ns - - 6.7 2 8 1,16
Toggle Frequency (Max) 1Tog 2 125 - 125 160 - 125 - MHz - - 6 2 8 1,16

*Individually test each input; apply V|| min t0 pin under test.

1Ouspus level 1o be messuted sfter.a clock pulae has besn applied to the Cg input (pin.6) . I I

_ VIH'MIX
= ViL min

(penunuod) LELOLOW
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*This is advance information and specifications are subject to change without notice.

ELECTRICAL CHARACTERISTICS — ADVANCE INFORMATION®
IR AR R I sy
Each MECL 10,000 series circuit has been b
designed t hedcspecifi shown D1 7 Qip—2 P SUFFIX
in the test table, after thermal equilibrium Ce1 6 _ PLASTIC PACKAGE
.has been established. The circuit is in a Qi1~—3 CASE 648
test socket or mounted on a printed circuit
board and transverse air flow greater than R1 4———‘—J
500 linear fpm is maintained. Outputs are Rgﬁg: TEST VOLTAGE VALUES
terminated through a 50-ohm resistor to L T voL
~2.0 volts. Test procedures are shown for Gak—14 @ Test (Volts)
only one '89:" or for one ”;".‘ ‘"‘:‘“‘ con- Tgp 11 Temperature ViH max ViLmin | ViHAmin | VitAmax | VEE
ditions. Other inputs tested in the same 52 10— Q2k—15 _30°C T0.890 1890 1205 1500 )
manner.
§212 1 +25°C -0.810 -1.850 -1.105 -1.475 -5.2
+85°C -0.700 -1.825 -1.035 -1.440 -6.2
Pin MC10131P Test Limits VOLTAGE APPLIED TO PINS LISTED BELOW:
Under -30°%c +25°C +85°C Vee)
Characteristic Symbol Test Min | Max Min Typ | Max Min Max Unit VIH max ViL min VIHA min VILA max VEE Gnd
Power Supply Drain Current I3 .8 - - - 45 56 - - mAdc - - - - 8 1,16
Input Current linH 4 - - - - 330 - - uAdc 4 - - - 8 1,16
5 - - - - 330 - - 5 - - -
6 - - - - 220 - - 6 - - -
7 - - - - 245 - - 7 - - -
9 = - - = 265 - - 9 - - -
Input Leakage Current linL 45, - - 05 - - - - uAdc - . - - 8 1,16
679" - - 0.5 - - - - HAdc - . - - 8 1,16
Logic “1" VOH 2 -1.060 -0.890| -0.960 - -0.810| -0.890 | -0.700 Vdc 5 - - - 8 1,16
Output Voltage 2t -1.060 [-0.890| -0.960 - -0.810|-0.890 | -0.700| Vdc 7 - - = 8 1,16 -
Logic 0" VoL 3 -1.890|-1.675( -1.850 - -1.650 [ -1.825  -1.615 Vde 5 - - - 8 1,16
Output Voltage 3t -1.890-1.675| -1.850 - -1.650| -1.825 | -1.615 Vdc 7 - - 8 1,16
Logic 1" VOHA 2 -1080] - [-o0980| - - [-0910] - Vdc - 5 = 8 1,16
Threshold Voltage 2t -1.080| - -0.980 - - -0.910 - Vdc - — 7 9 8 1,16
Logic 0" VoLA 3 - |-1688] - - |-1630[ - [-1598| vdc - 5 - 8 1,16
Threshold Voltage 3t - |-1.655 - - -1.630 - -1.595 Vdc - - 7 9 8 1,16
) Pulse Pulse
Switching Times +1.11 Vde In Out -3.2Vde | +2.0 Vdc
Clock Input .
Propagation Delay 19+2- 2 - - 15 3.0 45 - - ns - - 9 2 8 1,16
1942+ 2 - - - - 7 - 9 2
16+2+ 2 - - - - 7 - 6 2
t642- 2 - - - - - - 6 2
Rise Time (20 to 80%) tos 2 - - 11 25 - - 7 - 9 2
Fall Time (20 to 80%) - 2 - - 11 25 - - - - 9 2
Set Input
Propagation Delay 15+2+ 2 - - 1.2 28 43 - - ns - - 5 2 8 1,16
112415+ 15 - = - - 6 - 12 15
1543 3 - - l - - L - - 5 3
t2+14-| 14 - - - - 9 - 12 14
Reset Input .
Propagation Delay t442- 2 - - 1.2 28 43 - - ns - - 4 2 8 1.16
113+15- 15 - - - - 6 - 13 15
e y - - L l - - ‘ ° - y y ¢ l
t113+14+ 14 - - - - 9 - 13 14
Setup Time tsetup 7 - - 25 - - - - ns - - 6.7 2 8 1,16
Hold Time thold 7 - - 15 - - - - ns - - 6.7 2 8 1,16
Toggle Frequency (Max) Tog 2 - - 125 160 - - - MHz - 6 8 1,16
“Individually test each input; apply Vi min t0 pin under test.
_ —V
TQutput level to be measured after a clock pulse has been applied to the Cg input (pin 6} I | VIH max
IL min

(panunuod) LELOLOW



MC10131 (continued)

FIGURE 1 - TOGGLE FREQUENCY TEST CIRCUIT

Vin

Veet = Vee2 = +2.0 vde Vout
[)

25 qu:

Coax

"E—j 0.1 uF
I

Clock Input @

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TP4,¢ to output pin.

Pj:EOJ uF

VEEg = -3.2 Vdc

o
i — —d o

FIGURE 2 — SWITCHING TIME TEST CIRCUIT AND WAVEFORMS @ 25°C

R Input

S Input

Q Output

@ output

Vin
Coax
Input Pulse
t+=1-=2.0%02ns
(20 to 80%)
Clock Input
TPin

50-ohm termination to ground lo-
cated in each scope channel input.

All input and output cables to the
scope are equal lengths of 50-ohm
coaxial cable. Wire length should
be < 1/4 inch from TP;, to input
pin and TPy ¢ to output pin.

\ 50%

Vee1 = Veez =

+2.0 Vdc Vout
(?
e
fadaas L—%0.1 uF Coax
] |5 =
s

6 2
o——cg a—o TPout
o—2c

7 {3
o— D a—o

IOJ uF

VEg = -3.2 Vde

NOTE:

tsatup is the minimum time before the positive
transition of the clock pulse (C) that information must
be present at the data input (D).

thold is the minimum time after the positive tran-

sition of the clock pulse (C) that information must
remain unchanged at the data input (D).
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DUAL MULTIPLEXER WITH
LATCH AND COMMON RESET

MECL 10,000 series

MC10132

The MC10132 is a dual multiplexer with clocked D
type latches. It incorporates common data select and
reset inputs. Each latch may be clocked separately by
holding the common clock in the low state, and using the
clock enable inputs for a clocking function. 1If the common
clock is to be used to clock the latch, the clock enable
(CE) inputs must be in the low state. In this mode, the
enable inputs perform the function of controlling the com-
mon clock (Cc).

The data select (A) input determines which data input
is enabled. A high (H) level enables data inputs D12 and
D22 and alow (L) level enables data inputs D11 and D21.
Any change on the data input will be reflected at the
outputs while the clock is low. The outputs are latched
on the positive transition of the clock. While the clock is
in the high state, a change in the information present at
the data inputs will not affect the output information.
The reset input is enabled when the clock is in the high
state, and disabled when the clock is low.

¢ = Don’t Care

POSITIVE LOGIC NEGATIVE LOGIC
D11 4 :‘j > D11 4 SN
|
p 2 Q1 ) 2 Q1
- N
D12 5 D12 §
CEO 10 N:; CEO0 10 D
M~ 3 a1 - I P—3 a1
Cc? \d -) [ ?
R 6 T = R 6 T 4
- -) P 15 Q2 ‘\] b 1502
CE1 9 : > CE1 9 L
D21 13 __‘)D D21 13 :‘lj
i > M 14 Q2 b~ 14 G2
D22 12 D22 12
S I |
TRUTH TABLE
R D | ¢c| CE |Qn+1 Veet = Pin 1
o [ L v L] ¢ D=(AeD11+(A®D12) Vccz=Pin16
L L L H | a, : Vgg =Pin8
L L H L | an
L L H H | @
[4 H L L H
L H L H Qp Pp =225 mW typ/pkg (No Load)
L H H L Qn tod = 3.0 ns typ
L H H H | Qn
H (4 [ H L

See General Information section for packaging.
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ELECTRICAL CHARACTERISTICS

Each MECL 10,000 series circuit has been
designed to meet the dc specifications
