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GEN‘ERA‘L INFORMATION
SECTION 1— HIGH-SPEED LOGICS

High speed logic is used whenever improved system
performance would increase a product’s market value.
For a given system design, high-speed logic is the most
direct way to improve system performance and emitter-
coupled logic (ECL) is today’s fastest form of digital logic.
Emitter-coupled logic offers both the logic speed and
logic features to meet the market demands for higher
performance systems.

MECL PRODUCTS

Motorola introduced the original monolithic emitter-
coupled logic family with MECL | (1962) and followed this
with MECL |l (1966). These two families are now obsolete
and have given way to the MECL Il (MC1600 series),
MECL 10K, PLL (MC12000 series) and the new MECL 10KH
families.

Chronologically the third family introduced, MECL Ili
(1968) is a higher power, higher speed logic. Typical 1 ns
edge speeds and propagation delays along with greater
than 500 MHz flip-flop toggle rates, make MECL Ilf useful
for high-speed test and communications equipment.
Also, this family is used in the high-speed sections and
critical timing delays of larger systems. For more general
purpose applications, however, trends in large high-
speed systems showed the need 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 in-
troduced in 1971.

An important feature of MECL 10K 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 10K gates use less than one-
half the power of MECL Ill. Finally, low gate power and
advanced circuit design techniques have permitted a new
level of complexity for MECL 10K circuits. For example,
the complexity of the MC10901 8X8-Bit Multiplier Func-
tion compares favorably to that of any bipolar integrated
circuit on the market.

Motorola introduced the MECL 10KH product family in
1981. This latest MECL family features 100% improve-
ments in propagation delay and clock speeds while main-
taining power supply currents equal to MECL 10K. MECL
10KH is voltage compensated allowing guaranteed dc
and switching parameters over a £5% power supply
range. Noise margins have been improved by 75% over
the MECL 10K series.

Compatibility with MECL 10K and MECL Ill is a key
element in allowing users to enhance existing systems
by increasing the speed in critical timing areas. Also,
many MECL 10KH devices are pin out/functional dupli-
cations of the MECL 10K series devices. The emphasis
of this new family will be placed on more powerful logic
functions having more complexity and greater perfor-
mance. With 1.0 ns propagation delays and 25 mW per
gate, MECL 10KH features the best speed-power product
of any ECL logic family available today.

MECL FAMILY COMPARISONS
MECL 10K
10,100 Series 10,200 Series
Feature MECL 10KH 10,500 Series 10,600 Series MECL il
1. Gate Propagation Delay ) 1.0 ns 2ns 1.5 ns 1ns
2. Qutput Edge Speed 1.5ns 3.5ns 25 ns 1ns
3. Flip-Flop Toggle Speed 250 MHz min 125 MHz min 200 MHz min 300-500 MHz min
4. Gate Power 25 mW 25 mW 25 mW 60 mwW
5. Speed Power Product 25 pJ 50 pJ 37 pd 60 pJ
FIGURE 1a — GENERAL CHARACTERISTICS
Ambient
Temperature Range MECL 10KH MECL 10K MECL il PLL
0° to 75°C MC10H100 Series MC1697P MC12000 Series
-30°C to +85°C MC10100 Series MC1600 Series MC12000 Series
MC10200 Series
—55°C to 125°C — MC10500 Series MC1648M MC12500 Series
MC10600 Series
MCM10500 Series

FIGURE 1b — OPERATING TEMPERATURE RANGE



MECL IN PERSPECTIVE

In evaluating any logic line, speed and power require-
ments are the obvious primary considerations. Figure 1
provides the basic parameters of the MECL 10KH, MECL
10K, and MECL Il families. But these provide only the
start of any comparative analysis, as there are a number
of other important features that make MECL highly de-
sirable for system implementation. Among these:

Complementary Outputs cause a function and its com-
plement to appear simultaneously at the device outputs,
without the use of external inverters. It reduces package
count by eliminating the need for associated invert func-
tions and, at the same time, cuts system power require-
ments and reduces timing differential problems arising
from the time delays introduced by inverters.

High Input Impedance and Low Output Impedance
permit large fan out and versatile drive characteristics.

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 860 mV) voltage swing, and to
relatively long rise and fall times.

Wide Variety of Functions, including complex func-
tions facilitated by low power dissipation (particularly in
MECL 10KH and MECL 10K series). A basic MECL 10K
gate consumes less than 8 mW in on-chip power in some
complex functions. )

Wide Performance Flexibility due to differential am-
plifier 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 re-
quired in a design by producing additional OR gate func-
tions with only an interconnection.

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

Wire-Wrap Capability is possible with MECL 10KH and
the MECL 10K family because of the slow rise and fall
time characteristic of the circuits.

Open Emitter-Follower Outputs are used for MECL
outputs to simplify signal line drive. The outputs match
any line impedance and the absence of internal pulldown
resistors saves power.

Input Pulldown Resistors of approximately 50 kQ per-
mit unused inputs to remain unconnected for easier cir-
cuit board layout.

MECL APPLICATIONS

Motorola’s MECL product lines are designed for a wide
range of systems needs. Within the computer market,
MECL 10K is used in systems ranging from special pur-
pose peripheral controllers to large mainframe com-
puters. Big growth areas in this market include disk and
communication channel controllers for larger systems
and high performance minicomputers.

The industrial market primarily uses MECL for high
performance test systems such as IC or PC board testers.
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However, the high bandwidths of MECL 10KH, MECL 10K,
MECL ll, and MC12,000 are required for many frequency
synthesizer systems using high speed phase lock loop
networks. MECL will continue to grow in the industrial
market through complex medical electronic products and
high performance process control systems.

MECL 10K and MECL Il have been accepted within the
Federal market for numerous signal processors and nav-
igation systems. Full military temperature range MECL
10K is offered in the MC10500 and MC10600 Series, and
in the PLL family as the MC12500 Series.

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, be-
come highly important at state-of-the-art speeds.

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

3. The possibility of “’crosstalk” between adjacent sig-
nal 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 interconnecting lines.
At logic speeds of two nanoseconds, an equivalent “gate
delay” is introduced by every foot of interconnecting
wiring. Obviously, for functions interconnected within a
single monolithic chip, the time delays of signals trav-
elling from one function 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 10K and MECL 10KH Series are designed with a
propensity toward complex functions to enhance overall
system speed. ’

Waveform distortion due to line reflections also be-
comes troublesome principally at state-of-the-art speeds.
At slow and medium speeds, reflections on intercon-
necting lines are not usually a serious problem. At higher
speeds, however, line lengths can approach the wave-
length of the signal and improperly terminated lines can
result in reflections that will cause false triggering (see
Figure 2). The solution, as in RF technology, is to employ
“transmission-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 iincreased affinity for crosstalk in high-speed cir-
cuits 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 read-
ily to adjacent circuits. In the design of MECL 10K and




MECL 10KH, the rise and fall times 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.
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CIRCUIT DESCRIPTION

The typical MECL 10K circuit, Figure 3, con-
sists of a. differential-amplifier input circuit, a
temperature and voltage compensated bias net-
work, and emitter-follower outputs to restore dc
levels and provide buffering for transmission
line driving. High fan-out operation is possible be-
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FIGURE 2b — PRdPERLY TERMINATED
TRANSMISSION LINE
(Ground Plane Added)

GATE CIRCUIT
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‘FIGURE 3 — MECL 10K GATE STRUCTURE AND SWITCHING BEHAVIOR
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cause of the high input impedance of the differential am-
plifier input and the low output impedance of the emitter
follower outputs. Power-supply noise is virtually elimi-
nated by the nearly constant current drain of the differ-
ential amplifier, even during the transition period. Basic
gate design provides for simultaneous output of both the
OR function and its compiement, the NOR function. The
design of the MECL 10KH gate is unchanged, with two
exceptions. The bias network has been replaced with a
voltage regulator, and the differential amplifier source
resistor has been replaced with a constant current source.
(See section 2 for additional MECL 10KH information.)

Power-Supply Connections — Any of the power supply
levels, V1T, Ve, or VEE may be used as ground; how-
ever, the use of the V¢ node as ground results in best
noise immunity. In such a case: Vgg 0, V1T
= —-20V,Vgg = —-5.2V.

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 Vg = —1.75Vto a
HIGH state of Vo4 = —0.9 V with respect to ground.

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

ngr =

-1.75V = LOW
typical
“1" = -0.9V = 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 Vgg 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 transistor 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 Q5 cannot sustain conduction.
Hence, this transistor is cut off.

This action is reversible, so that when the input sig-
nal(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 Qb5 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 comple-
mentary signals at the output. This action also maintains
constant power supply current drain.

DEFINITIONS OF LETTER SYMBOLS AND ABBREVIATIONS

Current:

Icc Total power supply current drawn from the

positive supply by a MECL unit under test.

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

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

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

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 translator when
that input is at ground potential.

Current into the input of the test unit when a
maximum logic HIGH (V|4 max! is applied at
that input.

HIGH level input current into a node with a
specified HIGH level (V|4 max) logic voltage
applied to that node. (Same as I, for positive
logic.)

LOW level input current, into a 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.

IcBO

IccH
IccL

I

lINH

IINL
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IoH HIGH level output current: the current flowing
into the output, at a specified HIGH level out-
put voltage.

loL LOW level output current: the current flowing
into the output, at a specified LOW level out-
put voltage.

los Output short circuit current.

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

IR Reverse current drawn from a transistor input
of atestunitwhen Vg is applied at thatinput.

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

Voltage:

VBB Reference bias supply voltage.

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

Ve Collector-to-base voltage drop of a transistor
at specified collector and base currents.

Vee General term for the most positive power sup-
ply voltage to a MECL device (usually ground,
except for translator and interface circuits).

Veer Most positive power supply voltage (output

devices). (Usually ground for MECL devices.)




Voltage (cont.):

Vce2

VEE

VF

VIH
ViH max

ViHA
VIHA min

VIH min

ViL
VIL max

ViLA
VILA max

VIL min

Vmax

VOH

VoHA
VOHA min

VOH max
VOH min

VoL

VoLa

Most positive power supply voltage (current
switches and bias driver). {Usually ground for
MECL devices.)

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

Input voltage for measuring If on TTL inter-
face circuits.

Input logic HIGH voltage level {nominal value).

Maximurh 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 (threshold)
voltage for which performance is specified.

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

Input logic LOW threshold voltage level.

Maximum input logic LOW level (threshold)
voltage for which performance is specified.

Minimum LOW level input voltage: The least
positive {most negative) value of LOW level
input voltage for which operation of the logic
element within specification limits is
guaranteed.

Input voltage (to a circuit or device).
Maximum (most positive) supply voltage,
permitted under a specified set of conditions.
Output logic HIGH voltage level: The voltage
level at an output terminal for a specified out-
put current, with the specified conditions ap-
plied to establish a HIGH level at the output.
Output logic HIGH threshold voltage level.
Minimum output HIGH threshold voltage level
for which performance is specified.
Maximum output HIGH or high-level voltage
for given inputs.

Minimum output HIGH or high-level voltage
for given inputs.

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.

Output logic LOW threshold voltage level.

VOLA max Maximum output LOW threshold voltage level

for which performance is specified.

VoL max
VoL min
vTT

VoLs1

vVoLs2

Maximum output LOW level voltage for given
inputs.

Minimum output LOW level voltage for given
inputs.

Line load-resistor terminating voltage for out-
puts from a MECL device.

Output logic LOW level on MECL 10,000 line
receiver devices with all inputs at VEg voltage
level.

Output logic LOW ievel on MECL 10,000 line
receiver devices with all inputs open.

Time Parameters:

t+

ty_

og

fshift

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

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

Same as t+
Same as t—
Propagation Delay, see Figure 9.
Propagation Delay, see Figure 9.

Propagation delay, input to output from the
50% point of the input waveform at pin X
(falling edge noted by — or rising edge noted
by +) to the 50% point of the output wave-
form at piny (falling edge noted by — orrising
edge noted by +). (Cf Figure 9.)

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

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

Toggle frequency of a flip-flop or counter
device.

Shift rate for a shift register.

Read Mode (Memories)

tacs
tRCS
tAA

Chip Select Access Time
Chip Select Recovery Time
Address Access Time

Write Mode (Memories)

tw
twsD
tWHD
twsa
tWHA
twscs
tWHCS
tws
twR

Write Pulse Width

Data Setup Time Prior to Write
Data Hold Time After Write
Address setup time prior to write
Address hold time after write

Chip select setup time prior to write
Chip select hold time after write
Write disable time

Write recovery time



Temperature:

Tstg

Ty

TA

LAV
AT

Ifpm
6ca

Maximum temperature at which device may
be stored without damage or performance
degradation.

Junction (or die) temperature of an integrated
circuit device.

Ambient (environment) temperature existing
in the immediate vicinity of an integrated cir-
cuit device package.

Thermal resistance of an IC package, junction
to ambient.

Thermal resistance of an IC package, junction
to case.

Linear feet per minute.

Thermal resistance of an IC package, case to
ambient.
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Miscellaneous:

g
TPin
TPout
D.U.T.
Cin
Cout
Zout
Pp

RL

Rt
Rp

P.U.T.

Signal generator inputs to a test circuit.
Test point at input of unit under test.
Test point at output of unit under test.
Device under test.

Input capacitance.

QOutput capacitance.

Output impedance.

The total dc power applied to a device, not
including any power delivered from the de-
vice to a load.

Load Resistance.
Terminating {load) resistor.

An input pull-down resistor (i.e., connected
to the most negative voltage).

Pin under test.



SECTION Il — TECHNICAL DATA

GENERAL CHARACTERISTICS AND SPECIFICATIONS

(See pages 1-5 through 1-7 for definitions of symbols and
abbreviations.)

In subsequent sections of this Data Book, the important
MECL parameters are identified and characterized, and
complete data provided for each of the functions. To
make this data as useful as possible, and to avoid a great
deal of repetition, the data that is common to all func-
tional blocks in a line is not repeated on each individual
sheet. Rather, these common characteristics, as well as
the application information that applies to each family,
are discussed in this section.

In general, the common characteristics of major im-
portance are:

Maximum Ratings, including both dc and ac charac-
teristics and temperature limits;

Transfer Characteristics, which define logic levels and
switching thresholds;

DC Parameters, such as output levels, threshold levels,
and forcing functions.

AC Parameters, such as propagation delays, rise and
fall times and other time dependent characteristics.

In addition, this section will discuss general layout 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.
The symbols used in this book, and.their definitions, are
listed on the preceding pages.

MAXIMUM RATINGS

The limit parameters beyond which the life of the de-
vices may be impaired are given in Figure 4a. In addition,
Table 4b provides certain limits which, if exceeded, will
not damage the devices, but could degrade the perfor-
mance below that of the guaranteed specifications.

FIGURE 4a — LIMITS BEYOND WHICH DEVICE LIFE MAY BE IMPAIRED

Characteristic Symbol Unit MECL 10KH MECL 10K MECL Il
Power Supply VEE Vdc -8.0to 0 -8.0t00 -8.0to0
Input Voltage (Vcc = 0) Vin Vdc 0 to VEg 0 to VEg 0 to VEg
Output Source Current lout mAdc 50 50 40
Continuous
Output Source Current Surge lout mAdc 100 100 —
Storage Temperature Tstg °C —55to +150 —55 to +150 —55to +150
Junction Temperature Ty °C 165 165 1656@
Ceramic Package @
Junction Temperature Ty °C 140 140 140
Plastic Package @

NOTES: 1. Maximum Tj may be exceeded (< 250°C) for short periods of time {< 240 hours) without significant reduction

in device life.

2. Except MC1666 — MC1670 which have maximum junction temperatures = 145°C.

3. For long term (= 10 yrs.) max T of 110°C required. Max T) may be exceeded (< 175°C) for short periods of
time (< 240 hours) without significant reduction in device life.

FIGURE 4b — LIMITS BEYOND WHICH PERFORMANCE MAY BE DEGRADED

Characteristics Symbol Unit MECL 10KH MECL 10K MECL Wil

Operating Temperature TA °C Oto +75 -30to +85 —30to +85

Range Commercial®
Operating Temperature TA °C — —55to +125 —55to +125

Range MILD (MC1648M)
Supply Voltage (Vce = 0) VEE Vde -49410-546® | 46810 -572@ | -4.68t0 -572Q
Supply Voltage (Vg = 0) VIT Vdc — — —
Output Drive Commercial — Q 50 Q to —2.0 Vdc 50 0t0o-2.0Vdc |50 @ to —2.0 Vdc®
Output Drive MIL — Q — 100 Q to —2.0 Vdc —
Maximum Clock Input Rise tr, tf ns — e )

and Fall Time (20% to 80%)

NOTES: 1. With airflow = 500 Ifpm.

ahrWN

. Functional and Data sheet limits.

. Functionality only. Data sheet limits are specified for —5.2 V = 0.010 V.
. 10 ns maximum limit for MC1690, MC1697, and MC1699.
. Except MC1648 which has an internal output pulldown resistor.
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FIGURE 5 — MECL TRANSFER CURVES
and SPECIFICATION TEST POINTS

b) MECL 10KH

a) MECL 10K
* -
/GV(;-—'\ v -1.850 -1.475 ~1.105, —0.810 T
ate Output OH max -0.810
(measured test limits) VOH min 'i-*- _f‘ 0.960
VOHA min N 7 OR |- 0.980
VOLA max Y. NOR ’:‘238
VOLmax H— N —1.65
Test Conditions: 25°C VoL min —1.850
VEE = -5.2V VIL min VIH max
§0ﬂ matched Gate Input \ VILA max | VIHA min
inputs and outputs | (Applied test voltage) ( Vgg ~ —1.29V
(Switching Threshold)

MECL TRANSFER CURVES

For MECL logic gates, the dual (complementary) out-
puts must be represented by two transfer curves: one
to describe the OR switching action and one to describe
the NOR switching action. Typical transfer curves and
associated data for the MECL 10K/ 10KH family are
shown in Figure 5.a and 5.b respectively.

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 for 10K by applying test volt-
ages, V)L min and ViH max (sequentially) to the gate
inputs, and measuring the OR and NOR output levels
to make sure they are between VO max and VOL min.
and VOH max and VOH min 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, V|LA 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 V|HA min-

The result of these specifications insures that:

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

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

c) Guaranteed noise immunity is met.

As shown in Figure 6, MECL 10K outputs rise with
increasing ambient temperature. All circuits in each

")x
-195 148 -1.13, ~0810
\ High VOH max ~0.810 |} High
fState VOH min N/ ol —0.980 }Sta!e
OR
NOR
} Low VoL max +1-1.630 } Low
State VoL min ] 1950 |f State
VIL min VIH max
Gate Input (. ViLmax | VIH min
(Applied test voltage) { Vpg ~ —1.29V
(Switching Threshold)

family have the same worst-case output level specifi-
cations regardless of power dissipation or junction
temperature differences to reduce loss of noise margin
due to thermal differences.

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.
Figure 7 gives rate of change of output voltages as a
function of power supply.

FIGURE 6 — TYPICAL TRANSFER
CHARACTERISTICS AS A FUNCTION
OF TEMPERATURE (MECL 10K)

~ e i —
-0.950 =z
] A\ ssoc\|\ _30°C—29dc—
]
5 [ 25°C w OR Outlpu( -
= -30°C
o VA
55 -1350 i A
- - }
20 _ssg’dc_— K85"0
52 \ 25°¢c—
o) 21750 %
-25°cC —— NOR ?utput
| o |l 30°¢
130 ¢ | | |

-16 -1.4 -1.2 1.0

INPUT VOLTAGE (VOLTS)

FIGURE 7 — TYPICAL LEVEL CHANGE RATES

Voltage MECL 10KH MECL 10K* MECL Il
AVOH/AVEE 0.008 0.016
AVQL/AVEE 0.020 0.250 0.270
AVBBR/AVEE 0.010 0.148 0.140

* and subsets: 10,200; 10,500; 10,600.
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NOISE MARGIN

“Noise margin” is a measure of logic circuit’s resist-
ance to undesired switching. MECL noise margin is de-
fined in terms of the specification points surrounding
the switching threshold. The critical parameters of in-
terest here are those designated with the A" subscript
(VOHA min. VOLA max. VIHA min, VILA max!} in the
transfer characteristic curves. MECL 10KH is specified
and tested with VOHA min equal VOH min. VOLA max
equal VOL max. VIHA min €qual VIH min and VILA max
equal V| max. Guaranteed noise margin (NM) is
defined as follows:

NMHIGH LEVEL = YOHA 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 8.

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

This is a “worst case” condition, since the VO A max
specification point guarantees that no device can enter
the transition region before an input equal to V|| A max
is reached. Clearly then, Vji A 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 (considering worst case
specifications)? From Figure 8 it can be observed that the
VOLA max specification insures that the LOW state OR
output from gate #1 can be no greater than VoA max-

Note that Vg| A max is more negative than V| A max-
Thus, with Vo A max at the input to gate #2, the tran-
sition region is not yet reached. (The input voltage to
gate #2 is still to the left of V| A 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 VoL A max tOVILA max- This constitutes the ‘‘safety
factor’”” known as noise margin. It can be calculated as
the magnitude of the difference between the two speci-
fication voltages, or for the MECL 10K levels shown:

NMLow —VILA max — VOLA max

-1.475V - (-1.630 V)
— 155 mV.
Similarly, for the HIGH state:
NMHIGH —'VOHA min ~ VIHA min
0.980 V — (-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 lessor of the two noise margins is that
for the HIGH state, 1256 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 756 mV. For MECL
10KH the “noise margin’ is 150 mV for NM low and NM
high. {See Section 3 for details.)

Noise margin is a dc specification that can be calcu-
lated, since it is defined by specification points tabulated
on MECL data sheets. However, by itself, this specifica-
tion does not give a complete picture regarding the noise
immunity of a system built with a particular set of circuits.
Overall system noise immunity involves not only noise-
margin specifications, but also other circuit-related fac-
tors 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 Note AN-592.

FIGURE 8 — MECL Noise Margin Data

VOHA min

T

a —V in¥

b _ High Noise OHA min
AV = Margin

are -—l'—leA min®

i —— ViLAmax "
AV = Low Noise {

Margin t—VOLA max™

VOLA max
oﬁf;it Low *VOHA min = VOH min, VOLA max =
State VOL max, VIHA min = VIH min and
Gate | VILA max = VIL max for MECL 10KH.
Input VILA max | VIHA min
Noise Margin Computations
Vgg (switching threshold)
Guaranteed
. Worst-Case dc Typical dc
Specification Points for Determining Noise Margin Noise Margin Noise Margin
Family (v) v)
MECL 10kH 0.150 0.270
c
A B B MECL 10k 0.125 0.210
h 6 MECL HlI 0.115 0.200




AC OR SWITCHING 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. In addition, they include the time required for
the output of a circuit to respond to the input signal,

Overshoot
Undershoot

Vout

MECL lll Rise and Fall Times

50%

designated as propagation delay, MECL waveform and
propagation delay terminologies are depicted in Figure
9. Specific rise, fall, and propagation 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 MECL 10K are given in the curves of Figure 10.

FIGURE 9 — TYPICAL LOGIC WAVEFORMS
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SETUP AND HOLD TIMES

Setup and hold times are two ac parameters which can
easily be confused unless clearly defined. For MECL logic
devices, tgetyp is the minimum time (50% — 50%) before
the positive transition of the clock pulse (C) that infor-
mation must be present at the Data input (D) to insure
proper operation of the device. The tpo|g is defined sim-
ilarly as the minimum time after the positive transition
of the clock pulse (C) that the information must remain
unchanged at the Data input (D) to insure proper oper-
ation. Setup and hold waveforms for logic devices are
shown in Figure.11.

FIGURE 11 — SETUP AND HOLD WAVEFORMS
FOR MECL LOGIC DEVICES

TESTING MECL 10KH, MECL 10K and MECL lil

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 12. This test circﬁit is thé standard ac test con-
figuration for most MECL devices. (Exceptions are
shown with the device specification.)

A solid ground plane is used in the test setup, and
capacitors bypass Vcc1, Vg2, 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-iength 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, Sea-
lectro Conhex, or equivalent. Wire length should be < Vs
inch from TP, to input pin and TPgy¢ to output pin.

The pulse generator must be capable of 2.0 ns rise and
fall times for MECL 10K and 1.5 ns for MECL 10KH and
MECL IIl. In addition, the generator voltage must have an
offset to give MECL signal swings of =~ =400 mV about
a threshold of = + 0.7 Vwhen Voc = +2.0V and VEg
= -3.2 V for ac testing of logic devices.

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 corre-
lation between Motorola and customer testing. Unused
outputs are loaded with a 50-ohm resistor (100-ohm for
MC105XX devices) to ground. The positive supply (Vc()
should be decoupled from the test board by RF type 25uF
capacitors to ground. The Ve pins are bypassed to
ground with 0.1 pF, as is the VEg pin.

Additional information on testing MECL 10K and un-
derstanding data sheets is found in Application Notes
AN-579 and AN-701.

FIGURE 12 — MECL LOGIC SWITCHING TIME TEST SETUP
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SECTION Il — OPERATIONAL DATA

POWER SUPPLY CONSIDERATIONS

MECL circuits are characterized with the V¢ point at
ground potential and the Vgg point at —5.2 V. While this
MECL convention is not necessarily mandatory, it does
result in maximum noise immunity. 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 dif-
ferential action of the MECL input circuit. Noise induced
into the V¢ line is not cancelled out in this fashion.
Hence, a good system ground at the V¢ bus is required
for best noise immunity. Also, MECL 10KH circuits
may be operated with VEE at -4.5 V with a negligible
loss of noise immunity.

Power supply regulation which will achieve 10% reg-
ulation or better at the device level is recommended. The
-6.2 V power supply potential will result in best circuit
speed. Other values for VgEg may be used. A more neg-
ative voltage will increase noise margins at a cost of
increased power dissipation. A less negative voltage will
have just the opposite effect. (Noise margins and per-
formance specifications of MECL 10KH are unaffected by
variations in VEg because of the internal voltage
regulation.)

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 rec-
ommended to handle switching currents caused by stray
capacitance and asymmetric circuit loading. A parallel
combination of a 1.0 pF and a 100 pF capacitor at the
power entrance to the board, and a 0.01 pF low-induc-
tance capacitor between ground and the -5.2 V line every
four to six packages, are recommended.

Most MECL 10KH, MECL 10K and MECL Il circuits have
two Ve leads. V1 supplies current to the output tran-
sistors and Vg2 is connected to the circuit logic tran-
sistors. The separate Vcc pins reduce cross-coupling
between individual circuits within a package when the
outputs are driving heavy loads. Circuits with large drive
capability, similar to the MC10110, have two Vg1 pins.
All Ve pins should be connected to the ground plane
or ground bus as close to the package as possible.

For further discussion of MECL power supply consid-
erations to be made in system designing, see MECL Sys-
tem Design Handbook.

POWER DISSIPATION

The power dissipation of MECL functional blocks is
specified on their respective data sheets. This specifica-
tion does not include power dissipated in the output de-
vices due to output termination. The omission of internal
output pulldown resistors permits the use of external
terminations designed to yield best system performance.
To obtain total operating power dissipation of a particular
functional block in a system, the dissipation of the output
transistor, under load, must be added to the circuit power
dissipation.

The table in Figure 13 lists the power dissipation in the
output transistors plus that in the external terminating

1-13

resistors, for the more commonly used termination val-
ues and circuit configurations. To obtain true package
power dissipation, one output-transistor power-dissipa-
tion 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 termi-
nating resistors must be added as well. Unused outputs
draw no power and may be ignored.

FIGURE 13 — AVERAGE POWER DISSIPATION IN OUTPUT
CIRCUIT WITH EXTERNAL TERMINATING RESISTORS

Output Terminating
Transistor Resistor
Power Power
Terminating Dissipation Dissipation
Resistor Value {mw) {mW)
150 ohms to —2.0 Vdc 5.0 4.3
100 ohms to —2.0 Vdc 7.5 6.5
75 ohms to —2.0 Vdc 10 8.7
50 ohms to —2.0 Vdc 15 13
2.0 k ohms to VEg 2.5 77
1.0 k ohm to VEg 4.9 15.4
680 ohms to VEg 7.2 22.6
510 ohms to VEE 9.7 30.2
270 ohms to VEE 18.3 57.2
82 ohms to Ve and 15 140
130 ohms to VEg
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 inputs without
deterioration of the guaranteed noise margin. Hence, dc
fanout with MECL circuits does not normally present a
design problem.

Graphs showing typical output voltage levels as a func-
tion of load current for MECL 10KH, MECL 10K and MECL
Il shown in Figure 14. These graphs can be used to de-
termine 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, primarily rise and
fall times.

MECL circuits typically have a 7 ohm output impedance
and are relatively unaffected by capacitive loading on a
positive-going output signal. However, the negative-
going edge is dependent on the output pulldown or ter-
mination resistor. Loading close to a MECL output pin
will cause an additional propagation delay of 0.1 ns per
fanout load with a 50 ohm resistor to —2.0 Vdc or 270
ohms to —5.2 Vdc. A 100 ohm resistor to —2.0 Vdc or




510 ohms to —5.2 Vdc results in an additional 0.2 ns
propagation delay per fanout load.

Terminated transmission line signal interconnections
are used for best system performance. The propagation
delay and rise time of a driving gate are affected very
liitle 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 prop-
agation down the line will be increased by a factor,
V1+4Cy4/Co. Here Cg is the normal intrinsic line capaci-

FIGURE 14 — OUTPUT VOLTAGE LEVELS
versus DC LOADING
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tance, and Cg is the distributed capacitance due to load-
ing and stubs off the line.

Maximum allowable stub lengths for loading off of a
MECL 10K transmission line vary with the line imped-
ance. For example, with Zg = 50 ohns, maximum stub
length would be 4.5 inches (1.8 in. for MECL Ill). But when
Zo = 100 ohms, the maximum allowable stub length is
decreased to 2.8 inches (1.0 in. for MECL Ill).

The input loading capacitance of a MECL 10KH and
MECL 10K gate is about 2.9 pF and 3.3 pF for MECL llIl.
To allow for the IC connector or solder connection and
a short stub length, 5to 7 pF is commonly used in loading
calculations.

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 buildup of voltage on the
input lead, thereby adversely affecting the switching
characteristics at low repetition rates.

All single-ended input MECL logic circuits contain input
pulldown resistors between the input transistor bases
and Vgg. As a result, unused inputs may be left uncon-
nected (the resistor provides a sink for Icg( leakage cur-
rents, and inputs are held sufficiently negative that cir-
cuits will not trigger due to noise coupled into such
inputs). Input pulldown resistor values are typically 50
k) and are not to be used as pulldown resistors for pre-
ceding open-emitter outputs.

MECL devices do not have input pulldowns. Examples
are the differential line receivers. If a single differential
receiver within a package is unused, one input of that
receiver must be tied to the Vgp pin provided, and the
other input goes to VEE.

MECL circuits do not operate properly when inputs
are connected to V¢ for a HIGH logic level. Proper
design practice is to set a HIGH level as about-0.9
volts below V¢ with a resistor divider, a diode drop, or
an unused gate output.



SECTION IV — SYSTEM DESIGN CONSIDERATIONS

THERMAL MANAGEMENT

Circuit performance and long-term circuit reliability are
affected by die temperature. Normally, both are im-
proved by keeping the IC junction temperatures low.

Electrical power dissipated in any integrated circuit is
a source of heat. This heat source increases the temper-
ature of the die relative to some reference point, normally
the ambient temperature of 25°C in still air. The temper-
ature 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 temperature at the junction is a function of the
packaging and mounting system’s ability to remove heat
generated in the circuit — from the junction region to the
ambient environment. The basic formula (a) for convert-
ing power dissipation to estimated junction temperature
is:

Pp = calculated maximum power dissipation
including effects of external loads (see
Power Dissipation in section Ili).

ZOJC = average thermal resistance, junction to case

fca = average thermal resistance, case to ambient

6ya = average thermal resistance, junction to
ambient

This Motorola recommended formula has been ap-
proved by RADC and DESC for calculating a ’practical”
maximum operating junction temperature for MIL-M-
38510 (JAN) MECL 10K devices.

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, 8ca. (To
some extent the device power dissipation can be also
controlled, but under recommended use the Vgg supply

Ty = Ta + Ppléyc + 6ca) (1) and loading dictate a fixed power dissipation.) Both sys-
or _ tem air flow and the package mounting technique affect
Ty = Ta + Pploga) (2) the dca thermal resistance term. 6,¢ is essentially in-
where dependent of air flow and external mounting method,
Ty = maximum junction temperature but is sensitive to package material, die bonding method,
Ta = maximum ambient temperature and die area.
FIGURE 15 — THERMAL RESISTANCE VALUES FOR STANDARD MECL I/C PACKAGES
THERMAL RESISTANCE IN STILL AIR
PACKAGE DESCRIPTION LAY AL
NO. | BODY BODY BODY DIE DIEAREA | FLAG AREA {°C/WATT) (°C/WATT)
LEADS | STYLE MATERIAL WxL. BOND | (SQ. MILS) (SQ. MILS) AVG. MAX. AVG. MAX.
8 DIL EPOXY 1/4"x3/8" EPOXY 2496 8100 102 133 50 80
8 DIL ALUMINA 1/4"x3/8" GOLD 2496 N/A 140 182 35 56
14 FLAT ALUMINA 1/4"x1/4" GOLD 4096 N/A 165 215 28 45
14 DIL EPOXY 1/4"x3/4" EPOXY 4096 6400 84 109 38 61
14 DIL ALUMINA 1/4"x3/4" GOLD 4096 N/A 100 130 25 40
16 FLAT BEO 1/4"x3/8" GOLD 4096 N/A 88 114 13 21
16 FLAT ALUMINA 1/4"x3/8" GOLD 4096 N/A 140 182 24 38
16 DIL EPOXY 1/4"x3/4" EPOXY 4096 12100 70 91 34 54
16 DIL ALUMINA 1/4"x3/4" GOLD 4096 N/A 100 130 25 40
24 FLAT BEO 3/8"x5/8" GOLD 8192 N/A 40 52 6 10
24 FLAT ALUMINA 3/8"x5/8" GOLD 8192 N/A 64 83 11 18
24 DIL EPOXY 1/2"x1-1/4" | EPOXY 8192 22500 67 87 31 50
24 DIL ALUMINA 1/2"x1-1/4" | GOLD 8192 N/A 50 65 10 16
NOTES:
1. All plastic packages use copper lead frames—ceramic packages use alloy 42 frames.
2. Body style DIL is “Dual-in-Line"".
3. BEO body material is only used for military temperature range products.
4. Standard Mounting Methods:
a. Dual-In-Line In Socket or P/C board with no contact between bottom of package and socket or P/C board.
b. Flat Pack—Bottom of package in direct contact with non-metallized area of P/C board.




For applications where the case is held at essentially
a fixed temperature by mounting on a large or temper-
ature-controlled heat sink, the estimated junction tem-
perature is calculated by:

Ty = Tc + Ppléyc) (3)
where Tc = maximum case temperature and the other
parameters are as previously defined.

The maximum and average thermal resistance values
for standard MECL IC packages are given in Figure 15.
In Figure 16, this basic data is converted into graphs
showing the maximum power dissipation allowable at
various ambient temperatures (still air) for circuits mounted
in the different packages, taking into account the maxi-
mum permissible operating junction temperature for
long term life {= 100,000 hours).

AIR FLOW

The effect of air flow over the packages on T)JA (due
to a decrease in fca) is illustrated in the graphs of Figure
17. This air flow reduces the thermal resistance of the
package, therefore permitting a corresponding increase
in power dissipation without exceeding the maximum
permissible operating junction temperature.

FIGURE 16A—AMBIENT TEMPERATURE DERATING CURVES
(CERAMIC DUAL-IN-LINE PACKAGE)

4000

3500

3000 Alumina Ceramic for

All Packages
2500 xu Lead
2000 \

Y

1500 k=14 and 16 LeaL\\
1000 \'\ \\
8 Lead e N\

l N

23]
=3
=]

MAXIMUM ALLOWED POWER DISSIPATION (mW/Pkg)

0
25 50 15 100 125 150 165175 200

Ta, AMBIENT TEMPERATURE—STILL AIR (°C)

As an example of the use of the information above, the
maximum junction -temperature for a 16 lead ceramic
dual-in-line packaged MECL 10K quad OR/NOR gate
(MC10101L) loaded with four 50 ohm loads can be cal-
culated. Maximum total power dissipation (including 4
output loads) for this quad gate is 195 mW. Assume for
this thermal study that air flow is 500 linear feet per min-
ute. From Figure 17, 93 is 50°C/W. With T (air flow
temperature at the device) equal to 25°C, the following
maximum junction temperature results:

Ty = PD@JA) + TaA
Ty = (0.195 W) (60°C/W + 25°C = 34.8°C

Under the above operating conditions, the MECL
10k quad gate has its junction elevated above ambient
temperature by only 9.8°C.

Even though different device types mounted on a
printed circuit board may each have different power dis-
sipations, all 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 temperatures as the air passes over

FIGURE 17A—AIRFLOW VERSUS THERMAL RESISTANCE
(CERAMIC DUAL-IN-LINE PACKAGE)
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FIGURE 16B—AMBIENT TEMPERATURE DERATING CURVES FIGURE 17B—AIRFLOW VERSUS THERMAL RESISTANCE
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the devices, or differences in ambient temperature be-
tween two devices.

The majority of MECL 10KH, MECL 10K, and MECL il
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 18 pro-
vides gradient data at power levels of 200 mW, 250mW,
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 pack-
age down the airstream will be lower due to greater
cooling.

FIGURE 18 — THERMAL GRADIENT OF JUNCTION
TEMPERATURE
(16-Pin MECL Dual-In-Line Package)

Power Dissipation Junction Temperature Gradient
(mwW) (°C/Package)
200 0.4
250 0.5
300 0.63
400 0.88

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

THERMAL EFFECTS ON NOISE MARGIN

The data sheet dc specifications for standard MECL 10K
and MECL Il devices are given for an operating temper-
ature range from —30°C to +85°C (0° to +75°C for MECL
10KH and memories.) These values are based on having
an airflow of 500 Ifpm over socket or P/C board mounted
packages with no special heat sinking (i.e., dual-in-line
package mounted on lead seating plane with no contact
between bottom of package and socket or P/C board and
flat package mounted with bottom in direct contact with
non-metallized area of P/C board). Under these condi-
tions, adequate cooling is provided to keep the maximum
operating junction temperatures below 145°C for MECL
1l device types 1666—-1670 and below 165°C for all other
MECL device types.

The designer may want to use MECL devices under
conditions other than those given above. The majority
of the low-power device types may be used without air
and with higher 6ja. However, the designer must bear
in mind that junction temperatures will be higher for
higher 6 A, even though the ambient temperature is the
same. Higher junction temperatures will cause logic lev-
els to shift.

As an example, a 300 mW 16 lead dual-in-line ceramic
device operated at 6y = 100°C/W (in still air) shows a
HIGH logic level shift of about 21 mV above the HIGH
logic level when operated with 500 ifpm air flow and a
84A = 50°C/W. (Level shift = ATj x 1.4 mV/°C).

If logic levels of individual devices shift by different
amounts (depending on Pp and 64), 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 heat
sinking are intended to provide the designer with suffi-
cient information to insure good noise margins and high
reliability in MECL system use.

MOUNTING AND HEAT SINK SUGGESTIONS

With large high-speed logic systems, the use of mul-
tilayer printed circuit boards is recommended to provide
both a better ground plane and a good thermal path for
heat dissipation. Also, a multilayer board allows the use
of microstrip line techniques to provide transmission line
interconnections.

Two-sided printed circuit boards may be used where
board dimensions and package count are small. If pos-
sible, the V¢ ground plane should face the bottom of
the package to form the thermal conduction plane. If sig-
nal 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 V¢
ground plane (now on the opposite side of the board
from the packages), thus maintaining a microstrip signal
line environment.

Two-ounce copper P/C board is recommended for ther-
mal conduction and mechanical strength. Also, mounting
holes for low power devices may be countersunk to allow
the package bottom to contact the heat plane. This tech-
nique used along with thermal paste will provide good
thermal conduction.

Printed channeling is a useful technique for conduction
of heat away from the packages when the devices are
soldered into a printed circuit board. As illustrated in
Figure 19, this heat dissipation method could also serve
as VEE voltage distribution or as a ground bus. The chan-
nels 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.

FIGURE 19 — CHANNEL/WIPER HEAT SINKING ON DOUBLE
LAYER BOARD
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For operating some of the higher power device types*in
16 lead dual-in-line packages in still air, requiring 8 A
<100°C/W, a suitable heat sink is the IERC LIC-214A2WCB
shown in Figure 20. This sink reduces the still air EJA to
around 55°C/W. By mounting this heat sink directly on a
copper ground plane (using silicone paste) and passing
500 Ifpm air over the packages, 84 is reduced to ap-
proximately 35°C/W, permitting use at higher ambient
temperatures than +85°C (+75°C for MECL 10KH mem-
ories) or in lowering TJ for improved reliability.

FIGURE 20 — MECL HIGH-POWER DUAL-IN-LINE PACKAGE
MOUNTING METHOD
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It should be noted that the use of a heat sink on the
top surface of the dual-in-line package is not very effec-
tive in lowering the 8. This is due to the location of the
die near the bottom surface of the package. Also, very
little (< 10%) of the internal heat is withdrawn through
the package leads due to the isolation from the ceramic
by the solder glass seals and the limited heat conduction
from the die through 1.0 to 1.5 mil aluminum bonding
wires.

INTERFACING MECL TO SLOWER LOGIC TYPES

MECL circuits are interfaceable with most other logic
forms. For MECUTTL/DTL interfaces, when MECL is op-
erated at the recommended -5.2 volts and TTL/DTL at
+5.0 V supply, currently available translator circuits,
such as the MC10124 and MC10125, may be used.

For systems where a dual supply {-5.2 V and +5 V) is
not practical, the MC12000 includes a single supply MECL
to TTL and TTL to MECL translator, or a discrete com-
ponent transiator can be designed. For details, see MECL
System Design Handbook. 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.

Specific circuitry for use in interfacing MECL families
to other logic types is given in detail in the MECL System
Design Handbook.

Complex MECL 10K devices are presently available for
interfacing MECL with MOS logic, MOS memories, TTL
three-state circuits, and IBM bus logic levels. See Appli-
cation Note AN-720 for additional interfacing information.

CIRCUIT INTERCONNECTIONS

Though not necessarily essential, the use of multilayer
printed circuit boards offers a number of advantages in
the development of high-speed logic cards. Not only do
multilayer boards achieve a much higher package den-
sity, interconnecting leads are kept shorter, thus mini-
mizing propagation delay between packages. This is par-
ticularly beneficial with MECL lll which has relatively fast
{1 ns) rise and fall times. Moreover, the unbroken ground
planes made possible with multilayer boards permit
much more precise control of transmission line imped-
ances when these are used for interconnecting purposes.
Thus muitilayer boards are recommended for MECL Il
layouts and are justified when operating MECL 10KH and
MECL 10K at top circuit speed, when high-density pack-
aging is a requirement, or when transmission line inter-
connects are used.

Point-to-point back-plane wiring without matched line
terminations may be employed for MECL interconnec-
tions if line runs are kept short. At MECL 10K speeds, this
applies to line runs up to 6 inches, for MECL 10KH up to
3.5", and for MECL IIl up to 1 inch (Maximum open wire
lengths for less than 100 mV undershoot). But, because
of the open-emitter outputs of MECL 10KH, MECL 10K
and MECL il circuits, pull-down resistors are always re-
quired. Several ways of connecting such pull-down re-
sistors are shown in Figure 21.

Resistor values for the connection in Figure 21a may
range from 270 ohms to k) depending on power and
load requirements. (See MECL System Design Hand-
book.) Power may be saved by connecting pull-down re-
sistors in the range of 50 ohms (100 ohm minimum for
MC10,500 and MC10,600 Series parts) to 150 ohms, to
-2.0Vdc, as shown in Figure 21b. Use of a series damping
resistor, Figure 21c, 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 predetermined amount.
Damping resistors usually range in value from 10 ohms
to 100 ohms, depending on the line length, fanout, and
line impedance. The open emitter-follower outputs of
MECL 10KH, MECL Il and MECL 10K give the system
designer all possible line driving options.

One major advantage of MECL over saturated logic is
its capability for driving matched-impedance transmis-

* MC1654, 1678, 1694, 10128, 10129, 10136, 10137, 10177, 10182, and
10804, MaxPp>800mW.

** Limited only by line attenuation and band-width characteristics.




sion lines. Use of transmission lines retains signal integ-
rity over long distances. The MECL 10KH and MECL 10K
emitter-follower output transistors will drive a 50-ohm
transmission line (100 ohms or greater 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.

FIGURE 21 — PULL-DOWN RESISTOR TECHNIQUES

Rp
-5.2 V (a)
Rp
-2.0V (VTT) (b)
Rg
Rp
-5.2V (c)

Parallel termination of transmission lines can be done
in two ways. One, as shown in Figure 22a, uses a single
resistor whose value is equal to the impedance (Zy) of
the line. A terminating voltage (V) of —2.0 Vdc must
be supplied to the terminating resistor.

Another method of parallel termination uses a pair of
resistors, R1 and R2. Figure 22b illustrates this method.
The following two equations are used to calculate the
values of R1 and R2:

R1 = 1.6 Z,
R2 = 2.6 Z,

Another popular approach is the series-terminated
transmission line (see Figure 23). This differs from par-
allel 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.

FIGURE 22a — PARALLEL TERMINATED LINE
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FIGURE 22b — PARALLEL TERMINATION—THEVENIN
EQUIVALENT

-52V

To maintain clean wave fronts, the input impedance of
the driven gate must be much greater than the charac-
teristic impedance of the transmission line. This condi-
tion is satisfied by MECL circuits which have high imped-
ance inputs. Using the appropriate terminating resistor
(Rg) at point A (Figure 23}, the reflections in the trans-
mission line will be terminated.

FIGURE 23 — SERIES TERMINATED LINE

A V[ Y ;Eso%
I V| fetpd—tetog= tpd=t

fetpg
8 J——i:-: 50% _1—
vd/z
4
c VL X L50%

The advantages of series termination include ease of
driving multiple series-terminated lines, low power con-
sumption, 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 intermediate points.

For board-to-board interconnections, coaxial cable
may be used for signal conductors. The termination tech-
niques just discussed also apply when using coax. Coax-
ial cable has the advantages of good noise immunity and
low attenuation at high frequencies. )

Twisted pair lines are one of the most popular methods
of interconnecting cards or panels. The complementary
outputs of any MECL function may be connected to one
end of the twisted pair line, and any MECL differential
line receiver to the other as shown in the example, Figure
24, Rt is used to terminate the twisted pair line. The 1
to 1.5 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, de-
grading edge speeds when long line runs are made.

If timing is critical, parallel signals paths (shown in
Figure 25) should be used when fanout to several cards



is required. This will eliminate distortion caused by long
stub lengths off a signal path.

Wire-wrapped connections can be used with MECL
10KH and MECL 10K. For MECL lll, the fast edge speeds
(1 ns) create a mismatch at the wire-wrap connections
which can cause reflections, thus reducing noise im-
munity, The mismatch occurs also with MECL 10K, but
the distance between the wire-wrap connections 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 to extend permissible backpiane wiring
lengths. Twisted pair lines may be used for even longer
distances across large wire-wrapped 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 wire-wrapped circuit cards have a
ground plane on one side and a voltage plane on the
other side to insure a good ground and a stable voltage
source for the circuits. In addition, the ground plane near
the wire-wrapped lines lowers the impedance of those
lines and facilitates terminating the line. Finally, the
ground plane serves to minimize cross talk between par-
allel paths in the signal lines. Point-to-point wire routing
is recommended because cross talk will be minimized
and line lengths will be shortest. Commercial wire-wrap
boards designed for MECL 10K are available from several
vendors.

FIGURE 24 — TWISTED PAIR LINE DRIVER/RECEIVER

FIGURE 25 — PARALLEL FANOUT TECHNIQUES
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*Multiple output gate eg MC10110 VTt

Microstrip and Stripline

Microstrip and stripline techniques are used with
printed circuit boards to form transmission lines. Mi-
crostrip consists of a constant-width conductor on one
side of a circuit board, with a ground plane on the other
side (shown in Figure 26). The characteristic impedance
is determined by the width and thickness of the conduc-
tor, the thickness of the circuit board, and the dielectric
constant of the circuit board material.

FIGURE 26 — PC INTERCONNECTION LINES FOR
USE WITH MECL
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Stripline is used with multilayer circuit boards as
shown in Figure 26. Stripline consists of a constant-width
conductor between two ground planes.

Refer to MECL System Design Handbook for a full dis-
cussion of the properties and use of these.

Epoxy Glass

CLOCK DISTRIBUTION

Clock distribution can be a system problem. At MECL
10K 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 fre-
quency. An example of the application of ths technique
is shown in Figure 27.

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

The following guidelines should be followed for best
results:

A. On-card Synchronous Clock Distribution via
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.




FIGURE 27 — 64 FANOUT CLOCK DISTRIBUTION
(PROPER TERMINATION REQUIRED)
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4. To minimize clock skewing problems on synchron-
ous 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 Il 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 (bus-
ses) 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 ter-
minated as shown in Figure 24. 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 ref-
erence voltage (differential inputs) the noise margin from
board to board is also independent of temperature
differentials.

LOGIC SHORTCUTS

MECL circuitry offers several logic design conve-
niences. Among these are:

1. Wire-OR (can be produced by wiring MECL output
emitters 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 28.

The connection shown saves several gate circuits over
performing the same functions with non-ECL type logic.
Also, the logic functions in Figure 29 are all accomplished
with one gate propagation delay time for best system
speed. Wire-ORing permits direct connections of MECL
circuits to busses. (MECL System Design Handbook and
Application Note AN-726).

Propagation delay is increased approximately 50 ps per
wire-OR connection. In general, wire-OR should be lim-
ited to 6 MECL outputs to maintain a proper LOW logic
level. The MC10123 is an exception to this rule because
it has a special Vg level that allows very high fanout on
a bus or wire-OR line. The use of a single output pull-
down resistor is recommended per wire-OR, to econo-
mize on power dissipation. However, two pull-down re-
sistors per wired-OR can improve fall times and be used
for double termination of busses.

Wire-OR should be done between gates in a package
or nearby packages to avoid spikes due to line propa-
gation delay. This does not apply to bus lines which ac-
tivate only one driver at a time.

FIGURE 28 — USE OF WIRE-OR AND
COMPLEMENTARY OUTPUTS
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SYSTEM CONSIDERATIONS — A SUMMARY OF RECOMMENDATIONS

Length (No Damping Resistor)

MECL 10KH MECL 10K MECL Il
Power Supply Regulation +5% @ 10%@ 10%®@
On-Card Temperature Gradient 20°C Less Than 25°C Less Than 25°C
Maximum Non-Transmission Line 4 8" 1”

Unused Inputs

Leave Open@

Leave Open®

Leave Open@

PC Board Standard 2-Sided or Standard 2-Sided or Multilayer
Multilayer Multilayer

Cooling Requirements 500 Ifpm Air 500 Ifpm Air 500 Ifpm Air

Bus Connection Capability Yes (Wire-OR) Yes (Wire-OR) Yes (Wire-OR)

MSI/LSI Parts Yes Yes Yes (MSI)

Maximum Twisted Pair Length
(Differential Drive)

Limited By Cable
Response Only, Usuaily

Limited by Cable
Response Only, Usuaily

Limited by Cable
Response Only, Usually

>1000’ >1000’ >1000’
The Ground Plane to Occupy Percent >75% >50% >75%
Area of Card
Wire Wrap may be used Yes Yes Not Recommended
Compatible with MECL 10,000 Yes — Yes

@ All dc and ac parameters guaranteed for VEg = —5.2V * 5%.

@ At the devices (functional only).

® Except special functions without input puli-down resistors.
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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.
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PACKAGE OUTLINE DIMENSIONS (continued)
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PACKAGE OUTLINE DIMENSIONS (continued)
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B | L 75 10.282 | 0.305 | 2. DIMENSION “L” TO CENTER OF LEADS 22 | 6.99] 0.245 | 0276 SEATING PLANE AT MAXIMUM
C [ 318 ] 427 [0.125] 0.168 WHEN FORMED PARALLEL. MATERIAL CONDITION.
D | 038 | 0.58 | 0.015] 0.023 321 508 0.170 | 0.200
et 075 152 o030 0060 .4 .51 0.016 | 0.020 2. DIMENSION “L” TO CENTER
e 2885¢ T 010085C 4 .65 | 0.055 | 0.065 OF LEADS WHEN FORMED
T 702 | 1.52 10040 1 0.060] G_| _ 254BSC 0.100 BSC PARALLEL.
7 020 | 0.30 [0.008 | 001 | o e e
K 68 | 4.44 [0.105 | 0.17 '18 —W—W*W
L | 7371 787 10290 | 0310 | 37 7.67] 0.200 ] 0310
M] - [0 [ - e R o ;
N | 038 M - 159 - 159
38 | 1.40 (i1 0.055 | N | 051 ] 1.02] 0.026 | 0.040




PACKAGE OUTLINE DIMENSIONS (continued)

P SUFFIX
PLASTIC PACKAGE
CASE 707-02
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MILLIMETERS|  INCHES
MILLIMETERS|  INCHES DIM[ MIN | MAX | MIN | MAX
OIM| MIN | MAX | MIN | MAX A |31.24 [32.13 | 1.230 | 1.265
A 2222|2324 |0875] 0915 B .35 | 6.86 | 0.250 | 0.270 NOTE:
: 51,2 '_'g_g_ ?:00 gfgg NMES:Fusn ONAL TOLERANCE OF LEADS (D), . 0 57 L0160 G, 1. LEADS, TRUE POSITIONED WITHIN
] X . } . . ! L ] D | 038 | 0.51 [0.015 0.25 mm (0.010) DIA AT SEATING
D ‘3‘2 .56 1 0.014 ] 0.022 famhlh:: :ﬁe’:lﬂfsgwginglnn)uﬂu .02 .52 10.040 PLANE AT MAXIMUM MATERIAL
27 .78 | 0.050 | 0.070 RELATION TO SEATING PLANE AND G 54 BSC 0.100 BSC CONDITION {DIM D).
2.54 BSC 0.100 BSC EACH OTHER. H | 1.60 | 2.11 | 0.063 | 0.083
07 ST/ O00TO0] & weont o cowes o os 018 030 0007 {0012
.20 | 0.30 | 0.008 | 0.012 3. DIMENSION B DOES NOT INCLUDE 292 | 343 [0.115 | 0.135
.92 | 3431 0.115[ 0.135 MOLD FLASH. L | 7.37 | 7.87 [0.290 | 0.310
L | 762 BSC | 0300BSC W= 1100 T - T 100
M | 09 | 150 | 0° | 150 N | 051 [ 7.02 [0.020 | 0.040
N 0.51 | 1.02 [ 0.020 [ 6.040
L SUFFIX L. SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
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A [ 223512311 0.880] 0910 WITHIN 0.26 mm (0.010) DIA. o M"I‘“';'MEJi;s M",\'I'":!HEMSAX
B | 6.10 | 749 | 0.240] 0.295
AT SEATING PLANE, AT A | 23.88 | 25.15 | 0.940 | 0.990
e - 5.08 — | 0.200 MAXIMUM MATERIAL = =5 - - NOTES: .
B 60 [ 7.49
D | 038 | 053 | 0.015] 0.021 CONDITION — BT 5.08 ] 1. LEADS WITHIN 0.25 mm (0.010)
F| 140 [ 178 [ 0055 [ 0070 e D038 1 056 DIA, TRUE POSITION AT
G | 2548SC 0.100 BSC 2. DIM “L" TO CENTER OF E 0T 165 T 0.055 [ 0,05 SEATING PLANE, AT MAXIMUM
H'| 051 [ 114 | 0.020] 0.045 LEADS WHEN FORMED 6 | 254 B3¢ “0.100 BSC MATERIAL CONDITION,
J | 020 [ 030 [0.008] 0012 PARALLEL. W | 051 [ 1.27 | 0.020 | 0.050 2. DIM L TO CENTER OF LEADS
K ate | 432 |0125] 0170 3.DIM “A” & "B” INCLUDES J [ 020 [ 030 0008 0.012 WHEN FORMED PARALLEL.
L | 7628sC 0.300BSC MENISCUS K 3.18 1 4.06 [ 0.125 0160 3.DIM A AND B INCLUDES
M[ o0 [0 [ 00 [ 150 ) L | 76285C | 0300BSC MENISCUS.
N | 051 | 102 | 0.020] 0040 M 00 [ 150 ] 00 | 150
N | 025 [ 1.02 | 0.010 | 0.040




P SUFFIX
PLASTIC PACKAGE
CASE 738-02
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B | 6101 660 [0.80 [0.260 | "% s oarum e 1. DIMENSIONS A AND L ARE
3.94 | 4.57 2. POSITIONAL TOU FOR LEADS; 14'22 18, DATUMS.
D | 038 056 [#]8 0z woiniel [A@) Y 2. POSITIONAL TOLERANCES
F | 127} 1.78 . 3.CE] IS SEATING PLANE. -84 .98 FOR COVER:
G .54 BSC 0.100 BSC 4. DIM “B" DOES NOT INCLUDE MOLD FLASH. i P
J 0.2 0.38 | 0.008 | 0.015 5. DM L] TO CENTER OF LEADS WHEN * Zg [‘ 10‘25(0'0|D)®lA®l"®|
K | 2.79 | 3.56 | 0.110 | 0.140 o NS TOLE "7785C | 3. DIMENSION D - 68 PLACES
L 7.62 BSC 0.300 BSC " PER ANSI Y14.5, 1973, H Em 4, '?gf.?;ilﬁglwg ,',AENRD
™ 00 150 00 | 150 | | L ]24.0 [ 24.51 0.945 ] 0.985 ANSI Y14.5, 1973
N | 051 1.02 [0.020 | 0.040 [ M] 450NOM | 450NOM | S
F SUFFIX L SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
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24 13 1
G
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N - | 089
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Z SUFFIX ZA SUFFIX
CERAMIC PACKAGE CERAMIC PACKAGE
CASE 756-01 CASE 757-01
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776 T 805 035 T 031E] 1. DIMENSIONS A AND L ARE DATUMS. DIM| MIN | MAX | MIN | MAX DATUMS.
T = o 2. [T]IS GAUGE PLANE. A| 432 | 482 |0.170 | 0.190 2. -T- 1S GAUGE PLANE.
031 0.51 0012 0020 3. POSITIONAL TOLERANCE FOR Bl424 | 472 |0.167 ] 0.186 3. POSITIONAL TOLERANCE
F1 161 247 | 00761 0.095 TERMINALS (D): 20 PLACES 3433_0_1_%__ %—{,’%54 FOR TERMINALS {D):
91 2. X ] . ) . X 16 PLACES
6] 12788 050 BSC [#]025 000@[ TG L] T02 1 1.27 0,040 1 0060 8 T
4. DIMENSIONING AND TOLERANCING 0.25 (0.010@ TAS[BE)
W] 1.14] 1.39 | 0.045] 0.055 1.02 BSC 040 BSC
PER ANSI Y14.5, 1973. H T og 4. DIMENSIONING AND
LI 864] 9.14 | 0340] 0.360 | 051 | 076 10020 | 0.030 TOLERANCING PER
N 46| 071 | 0.018] 0.028 0.25 | 0.51 [ 0.010 [ 0.020 ANSI Y145, 1973
R| 775 8.00 | 0.305] 0315 o
L SUFFIX
CERAMIC PACKAGE
CASE 758-01
W Y |
24 13 t
B
1 12 l
U Y
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INSIDE OF LEADS -~

MILLIMETERS __INCHES
DIM[ MIN | MAX | WiN | MAX NOTES:
AL 3150 3264 | 1240} 1.285 | 1. DIMENSION A IS DATUM.
Bl 7.24] 775]0285] 0305 2. POSITIONAL TOLERANCE
g ggg g,z; “1‘ ';51' FOR LEADS: 24 PLACES
T T T e o [0.25 ©.010] G [T AG]
6T 258t G100BsC | 3. [T IS SEATING PLANE.
5T 053 To008] 0015 ] 4. DIMENSION L TO CENTER OF
T a5 o100 o LEADS WHEN FORMED PARALLEL.
5 ST 030 03 5. DIMENSIONING AND TOLERANCING
T 737 T 0026 T 0050 PER ANSI Y14.5, 1973,
411016  0.360 | 0.400
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MECL 10KH
INTEGRATED CIRCUITS

Standard Packages

MC10H100 Series
0to75°C

Special Packages

16 16 1
1
P SUFFIX
L SUFFIX F SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE
CASE 620 L SUFFIX CASE 648 CASE 650
CERAMIC PACKAGE
CASE 623
1
18 1 16
18 24 L SUFFIX
1 P SUFFIX P SUFFIX CERAMIC PACKAGE CERif\A/IISCl:’I:':I)((AGE
PLASTIC PACKAGE PLASTIC PACKAGE CASE 726 CASE 757
CASE 707 CASE 724
1120
20 20
" LSUFFIX 1 P SUFFIX 1 L SUFFIX CERAZr\IISIé’EKIC)(KAGE
CERAMIC PACKAGE PLASTIC PACKAGE CERAMIC PACKAGE CASE 756
CASE 732 CASE 738 CASE 758
Function Selection—(0 to +75°C)
Function l Device | Case | Function ] Device I Case J
NOR Gate Translators
Quad-2-input with Strobe MC10H100 | 620, 648 Quad TTL to MECL MC10H124 | 620, 648
Quad-2-Input MC10H102 | 620, 648 Quad MECLTOTTL MC10H125 | 620, 648
Triple 4-3-3 Input MC10H106 | 620, 648 Quad MECL-to-TTL Translator,
Dual 3-Input 3-Output MC10H211 | 620, 648 Single Power Supply (-56.2 Vor
OR Gate +5.0V) MC10H350 | 620, 648
Quad TTL to MECL, ECL Strobe MC10H424 | 620, 648
Quad 2-Input MC10H103 | 620, 648 -
Dual 3-Input 3-Output MC10H210 | 620, 648 Receivers
AND Gates and L!ne Recei.ver MC10H115 | 620, 648
Triple Line Receiver MC10H116 | 620, 648
Quad AND MC10H104 | 620, 648 "
p 1ox G Flip-Flop Latches
ex Gates
ompex : : Dual D Master Slave Flip-Flop | MC10H131 | 620, 648
Quad OR/NOR MC10H101 | 620, 648 Dual J-K Master Slave Flip-Flop | MC10H135 | 620, 648
Triple 2-3-2 Input OR/NOR MC10H105 | 620, 648 Hex D Flip-Flop MC10H176 | 620, 648
Triple Exclusive OR/NOR MC10H107 | 620, 648 Dual D Latch MC10H130 | 620, 648
Dual 4-5 Input OR/NOR MC10H109 | 620, 648 Quint Latch MC10H175 | 620,648
Quad Exclusive OR MC10H113 | 620, 648 Hex D Flip-Flop MC10H186A | 620, 648
Dual 2-Wide OR-AND/OR-AND MC10H117 | 620, 648 w/Common Reset
INVERT -
Dual 2-Wide 3-Input OR/AND | MC10H118 | 620, 648 Parity Checker
4-Wide 4-3-3-3 Input OR-AND MC10H119 | 620, 648 12-Bit Parity Generator-Checker | MC10H160 | 620, 648 |
4-Wide OR-AND/OR-AND MC10H121 | 620, 648
INVERT
Hex Buffer w/Enable MC10H188 | 620, 648
Hex Inverter w/Enable MC10H189 | 620, 648




L Function Device I ’ Ca&l
Encoders Decoders
Binary to 1-8 (Low) MC10H161 | 620, 648.
Binary to 1-8 (High) MC10H162 | 620,648
Dual Binary to 1-4 (Low) MC10H171 | 620,648
Dual Binary to 1-4 (High) MC10H172 | 620, 648
8-Input Priority Encoder MC10H165 | 620,648
Data Selector Multiplexer 3
Quad Bus Driver/Receiver with
2-to-1 Output Multiplexers MC10H330 | 758,724
Dual Bus Driver/Receiver with
4-to-1 Output Multiplexers MC10H332 | 732,738
Quad 2-Input Multiplexers
(Noninverting) MC10H158 | 620, 648
Quad 2-Input Multiplexers .
(Inverting) MC10H159 | 620, 648
8-Line Multiplexer MC10H164 | 620, 648
Quad 2-Input Mulitiplexer Latch MC10H173 | 620, 648
Dual 4-1 Multiplexer MC10H174 | 620, 648
Counters
Universal Hexadecimal MC10H136 | 620, 648
Binary Counter MC10HO16 | 620, 648
Arithmetic Functions
Look Ahead Carry Biock MC10H179 | 620, 648
Dual High Speed Adder/
Subtractor MC10H180 | 620, 648
4-Bit ALU MC10H181 | 623,649
724,758

Function Device ]Jase ]

Special Function
4-Bit Universal Shift Register MC10H141 | 620, 648
16 x 4 Bit Register File MC10H145 | 620,648
5-Bit Magnitude Comparator MC10H166 | 620, 648
Quad Bus Driver/Receiver with

Transmit.and Receiver Latches | MC10H334 | 732,738
Memories
16 x 4 Bit Register File MC10H145 | 620, 648
8 x 2 Bit Content Addressable

Memory MC10H155 | 707,726
Bus Driver (25 ohm outputs)
Triple 4-3-3 input Bus Driver

(25 Ohms) MC10H123 | 620, 648
Quad Bus Driver/Receiver with

2-to-1 Output Multiplexers MC10H330 | 724, 758
Dual Bus Driver/Receiver with

4-t0-1 Output Multiplexers MC10H332 | 732,738
Quad Bus Driver/Receiver with

Transmit and Receiver Latches | MC10H334 | 732,738
Triple 3-Input Bus Driver with

Enabie (25 Ohm) MC10H423 | 620, 648
OR/NOR Gate
Dual 4-5-Input OR/NOR Gate. | MC10H209 | 620, 648]




MECL 10KH INTRODUCTION

Motorola’s new MECL 10KH family features 100% im-
provement in propagation delay and clock speeds while
maintaining power supply current equal to MECL 10K.
This new MECL family is voltage compensated which
allows guaranteed dc and switching parameters over a
+5% power supply range. Noise margins of MECL 10KH
are 75% better than the MECL 10K series over the +5%
power supply range. MECL 10KH is compatible with
MECL 10K and MECL Ill, a key element in allowing users
to enhance existing systems by increasing the speed in
critical timing areas. Also, many MECL 10KH devices are
pinout/functional duplications of the MECL 10K series
devices.

FIGURE 1 — MECL 10K versus MECL 10KH GATE DESIGN
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The schematics in Figure 1 compare the basic gate
structure of the MECL 10KH to that of MECL 10K devices.
The gate switch current is established with a current
source in the MECL 10KH family as compared to a resistor
source in MECL 10K. The bias generator in the MECL 10K
device has been replaced with a voltage regulator in the
MECL 10KH series. The advantages of these design
changes are: current-sources permit-matched collector
resistors that yield correspondingly better matched de-
lays, less variation in the output-voltage level with power
supply changes, and matched output-tracking rates with
temperature. These circuit changes increase complexity
at the gate level; however, the added performance more
than compensates.

The MECL 10KH family is being fabricated using
Motorola’s MOSAIC | (Motorola Oxide Self Aligned Im-
planted Circuits). The switching transistor’'s geometries
obtained in the MOSAIC | process show a two-fold im-
provement in fr, a reduction of more than 50% in parasitic
capacitance and a decrease in device area of almost 76%.

FIGURE 2 — MOSAIC versus MECL 10K SWITCHING
TRANSISTOR GEOMETRY

With improved geometry, the MECL 10KH switching transis-
tors (left) are one-seventh the size of the older MECL 10K tran-
sistors (right). Along with the smaller area comes an improved
fr and reduced parasitic capacitances.

MECL 10KH MECL 10K
164 !ﬂn!ﬂ”z]? !_-! !r:-.-i"!ﬂ !--!::I-! !_!
rlisbad) L L] el UL

| ———————— 3.35(85 p) ——l

EMITTER3 p x 8 EMITTER 0.15 x 0.8 MILS

4ux20u
DEVICE AREA = 592 u2 DEVICE AREA = 6.7 MIL2
(4323 u2)
fr = 3.5 GHz fr = 1.6 GHz
Ccs =0.16 pF Ccg = 0.46pF
Ceg = 0.07 pF Cgg = 0.18pF
Ccs =0.18pF Ccs =0.83pF

Figure 2 illustrates the relative size difference between
the junction isolated transistor of MECL 10K and the
MOSAIC | transistor of MECL 10KH. This suggests that
performance could be improved twofold at lower power
levels. However, at the gate level, the power of the output
transistor cannot be reduced without sacrificing output
characteristics because of the 50 ohm drive requirements
of MECL. In more complex functions, where part of the
delay is associated with internal gates, MECL 10KH de-
vices use less power than the equivalent MECL 10K de-
vices and provide an even more significant improvement
in ac performance.

Table 1. — TYPICAL FAMILY CHARACTERISTICS FOR 10K
AND 10KH CIRCUITS

10K 10KH
Propagation delay (ns) 2.0 1.0
Power (mW) 25 25
Power-speed product {pJ) 50 25
Rise/fall times (ns) 2.0 1.5

(20-80%)
Temperature. range (°C) —30to +85 |0to +75
Voltage regulated No Yes
Technology Junction Oxide
isolated isolated

VEg = -5.2V




Supply & Temperature Variation

MECL 10KH temperature and voltage compensation is
designed to guarantee compatibility with MECL 10K,
MECL IlIl, MECL Memories and the MC10900 and Macro-
cell Array products. Table 1 summarizes some perfor-
mance characteristics of the MECL 10K and 10KH logic
families in a 16-pin DIP. The MECL 10KH devices offer
typical propagation delays of 1.0 ns at 256 mW per gate
when operated from a Vgg of —5.2 V. The resulting
speed-power product of 25 picojoules is the best of any
ECL logic family available today.

The operating temperature range is changed from
—30°C to +85°C of the MECL 10K family to the narrower
range of 0°C to 75°C for MECL 10KH. This change matches
the constraints established by the memory and array
products. Operation at —30°C would require compro-
mises in performance and power. With few exceptions,
commercial applications are satisfied by 0°C min.

Table 2. — MECL 10KH AC SPECIFICATIONS AND TRACKING

0°C 25°C 75°C
Parameter | Min Typ Max | Min Typ Max| Min Typ Max| Units
tPD 07 1.1 16|07 1.0 1507 1.1 1.7 ns
Min Max | Min Max | Min = Max
tR (20-80%) | 0.8 2.2 0.7 2.0 0.8 2.2 ns
tF (20-80%) 0.8 2.2 0.7 2.0 0.8 2.2 ns
VEE = —5.2V +5%
Propagation Delay variation | Delay variation
Parameter delay (ns)* vs temp (ps/°C) | vs supply (ps/V)
Typ Max Typ Max Typ Max
1 2.0 2.9 2.0 7.0 80
tPD 0K
10KH 1.0 1.5 0.5 4.0 0 0

*VEg = —5.2V, Temp = 25°C

AC specifications of MECL 10KH products appear in
Table 2. In the MECL 10KH family, all ac specifications
have guaranteed- minimums and maximums for ex-
tremes of both temperature and supply — a first in ECL
logic. In addition, flip flops, latches and counters will have
guaranteed limits for setup time, hold time, and clock
pulse width. The limits in Table 2 are guaranteed for a
power supply variation of =5%. MECL 10K typically has
a propagation delay (tpp) variation of 80 ps/V with no
guaranteed maximum. The typical variation in tpp for
MECL 10KH circuits is only 38 ps typically over the entire
specified temperature range and power-supply tolerance,
and is guaranteed not to exceed 300 ps.

The improved performance in temperature over MECL
10K are a result of the internal voltage regulator. The
primary difference being the flatter tracking rate of the
output “0” level voltage (VgL ). This difference does not
affect the compatibility with existing MECL families.

Changes in output 1" level voltages (Vo) with supply
variations are 10 mV/V less for the MECL 10KH family.
VH varies with the supply, primarily because of changes
in chip temperature caused by the changes in power dis-
sipation. However, the current in the MECL 10KH circuits
remains almost constant with supply changes, since the
circuits are voltage compensated and use current sources
for all internal emitter followers. Threshold voltage (Vgg)
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Table 3. — LOGIC LEVEL DC TRACKING RATE FOR 10K AND
10KH CIRCUITS

Min Typ Max

AVOH/AT  10KH 12 1.3 1.5
(mvrC) 10K 1.2 1.3 15
AVBB/AT 10KH 08 1.0 1.2
(mvrC) 10K 08 1.0 1.2
AVQU/AT  10KH 0 0.4 0.6
(mv/C) 10K 0.35 05 0.75
0.75 1.0 1.55

AVOH/AVEE 10KH -20 0
(mv/V) 10K -30 0
AVBB/AVEE  10KH 0 10 25
(mV/V) 10K 110 150 190
AVQL/AVEE 10KH 0 20 50
(mv/V) 10K 200 250 320

and output “0” level voltage (Vo) variations are shown
with respect to MECL 10K in Table 3. In both cases voltage
compensation has reduced the variations significantly.

Noise Margin Considerations

Specification of input voltage levels (V|qa. ViLA) are
changed from those of MECL 10K resuiting in improved
noise margins for MECL 10KH.

The MECL 10K circuits have two sets of output voltage
specifications (VoH, VoHA and VoL, VoLA). The first
output voltage specification in each set (Vg and Vo)
are guaranteed maximum and minimum output levels
for typical input levels. The second specification in each
set (VoHA and VoL ) is the guaranteed worst-case out-
put level for input threshold voltages. System analysis
for worst-case noise margin considers VoHA and VgLA
only. The MECL 10KH family has only one set of output
voltages (VoH and VgL) with minimum and maximum
values specified. The minimum value of Vo and the
maximum value for Vg of the MECL 10KH family is
synonomous with the Voya and VoA specifications of
MECL 10K family.

The VOH values for the MECL 10KH circuits are equal
toorbetter thanthe MECL 10K levels atall temperatures.
Input threshoid voltages (V]HA and Vj_A, which are syn-
onymous with ViH min and V|L max for 10KH)are also
improved and guaranteed V|HA has been decreased by
25 mV over the entire operating temperature range, re-
sultingina "1”level noise margin of 150 mV(compared to

Table 4. — NOISE MARGIN versus

POWER-SUPPLY CONDITIONS

VEE VEE VEE

-10% -5% VEE +5%

Parameter Typ Min | Typ Min | Typ Min | Typ Min

Noise Margin [10KH | 224 150 | 227 150 | 230 150 | 233 150
High

VNH (mV) 10K 127 47 | 166 86 |205 125 | 241 164

Noise Margin [10KH | 264 150 | 267 150 | 270 150 | 273 150
Low

VNL (mV) 10K 223 103 (249 129 (275 155 | 301 181

*Temp = 0to 75°C




125 mV for the MECL 10K circuits). V) A has been de-
creased by 5.0 mV, providing-a ““0"” level noise margin
equal to the “1” level noise margin. The Vo minimum
of the MECL 10KH is more negative than for MECL 10K
(—1950 mV instead of —1850 mV). The Vg level for the
MECL 10K family was selected to ensure that the gate
would not saturate at high temperatures and high supply
voltages. The reduction in operating temperature range
for the MECL 10KH family and the improvement in track-
ing rate allow the lower Vg level. The change in this
level does not affect system noise margins. Although
some of the interface levels change with temperature,
the changes in voltage levels are well within the tolerance
ranges that would keep the families compatible. Table 4
lists some noise margins for VEg supply variations.

The compatibility of MECL 10KH with MECL 10K may
be demonstrated by applying the tracking rates in Table
3 to the dc specifications. The method for determining
compatibility is to show acceptable noise margins for
MECL 10KH, MECL 10K and mixed MECL 10K/MECL 10KH
systems. The asssumption is that the families are com-
patible if the noise margin for a mixed system is equal
to or better than the same system using only the MECL
10K series.

Using an all MECL 10K system as a reference, three
possible logic mixes must be considered: MECL 10K driv-
ing MECL 10KH; MECL 10KH driving MECL 10K; and
MECL 10KH driving MECL 10KH. The system noise mar-
gin for the three configurations can now be calculated
for the following cases (See Figure 3):

In Case 1, the system uses multiple power supplies,
each independently voltage regulated to some percent-
age tolerance. Worst-case is where one device is at the
plus extreme and the other device is at the minus extreme
of the supply tolerance.

In Case 2, a system operates on a single supply or
several supplies slaved to a master supply. The.entire
system can drift, but all devices are at the same supply
voltage.

In Case 3, a system has excessive supply drops
throughout. Supply gradients are due to resistive drops
in VEg bus.

The analysis indicates that the noise margins for a
MECL 10K/10KH system equal or exceed the margins for
an all 10K system for supply tolerance up to =5%. The
results of the analysis are shown in Figure 3.

FIGURE 3 — NOISE MARGIN versus POWER-SUPPLY VARIATION

Case 1

Case 2

Case 3
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Advance Information |
MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10HO16 is a member of Motorola’'s new MECL family. The
MC10HO16 is a high-speed synchronous, presettable, cascadable
4-bit binary counter. It is useful for a large number of conversion,
counting and digital integration applications.
® Counting Frequency, 200 MHz Minimum 4-BIT BINARY COUNTER
® Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)
® Voltage Compensated
® MECL 10K-Compatible L SUFFIX
IR CERAMIC PACKAGE
MAXIMUM RATINGS ] CASE 620
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -80t0 0 Vdc
Input Voltage (Ve = 0) Vi O to VEE Vdc
Output Current — Continuous lout 50 mA P SUFFIX
— Surge 100 PLASTIC PACKAGE
A 8
Operating Temperature Range TA Oto +75 °C CASE 64
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 to +165
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V + 5%) (See Note) PIN ASSIGNMENT
o 0° 25° 75° .
Characteristic Symbol Min | Max | Min T Max | Min ] Max Unit d_\/—
Power Supply Current Ig — 126 — 115 — 126 | mA Vee ! 16 : Veez
Input Current High tinKH A a2 15177 @2
All Except MR — 450 — 265 — 265
Pin 12 MR — | 1190 — | 700| — { 700 ao 3 14703
Input Current Low . | 08| — | 05| — | 03] — [nA Tc [ 4 13[]cp
High Output Voltage VoH |-1.02| -0.84| -0.98| -0.81| -0.92 | -0.735| Vdc PE : 5 12 : MR
Low Output Voltage VoL [-195| -1.63] -1.95( -1.63| -1.95 | -1.60 | vdc -
- CE[s n[jes
High Input Voltage ViH -1.17{-0.84 | -1.13| -0.81| -1.07 |-0.735| Vdc
Low Input Voltage ViL |-1.95| -1.48| —1.95| -1.48| 1.95{ -1.45 |vac po[] 7 10[Jr2
AC PARAMETERS vee [] 8 9 e
Propagation Delay tpd ns
Clockto Q 0.7 3.5 0.7 3.2 0.7 35
Clock to TC 0.7 35 0.7 3.2 0.7 3.5
MR to Q 0.7 3.5 0.7 3.0 0.7 35
X TRUTH TABLE
Set-up Time tset ns —
Pp, to Clock 20 - 2.0 — 2.0 - CE | PE| MR | CP Function
CE or PE to Clock 26 | — | 256 | — | 25| — L | t | L[ z] vLoadParallel (P to Qn)
Hold Time thold i ns H L L | Z | Load Parallel (P to Qp)
Clock to Py, 1.0 — 1.0 — 1.0 — L|H| L | Z]|Count
Clock to CE or PE 0.5 — | os — | o5 | — H 1 H| L | Z|Hold
X X L | ZZ | Masters Respond;
Counting Frequency feount | 200 — 200 — 200 — | MHz Slaves Hold P
Rise Time tr 07 | 23| 07 | 21 07 | 23| ns X | X | H | X | Reset(Qn=LOW,
- Tc = HIGH)
Fall Time tf 0.7 2.3 0.7 2.1 0.7 23| ns
NOTE: Z=Clock Pulse (Lowto High), ZZ = Clock Pulse (High to Low}
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test Features include assertion inputs and outputs on each
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted ona of the four master/siave counting flip-flops. Terminal
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs are count is generated internally in a manner that allows
terminated through a 50-ohm resistor to -2.0 volts. synchronous loading at nearly the speed of the basic
counter.

This document contains information on a new prodﬁct. Specifications and information herein are
subject to change without notice. 2-7
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4-BIT BINARY COUNTER LOGIC DIAGRAM

-

MASTER

SLAVE

Note that this diagram is provided for understanding of logic operation only. It should not be used for evaluation of propaga-
tion delays as many gate functions are achieved internally without incurring a full gate delay.
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@ MOTOROLA

MC10H100

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H100 is a member of Motorola’s new MECL family. This
MECL 10KH part is a functional/pinout duplication of the standard
MECL 10K family part, with 100% improvement in propagation
delay, and no increases in power supply current.

; ; FFI
® Propagation Delay, 1.0 ns Typical I‘. CERL\%LCJPAC?AGE
® 25 mW Typ/Gate (No Load) H ' CASE 620
® Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)
® Voltage Compensated
i P SUFFIX
® MECL 10K—Compat|ble PLASTIC PACKAGE
CASE 648
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc = 0) VEE -8.0t0 0 Vde
Input Voltage (Vee = 0) \ Oto VEg Vdc
Qutput Current — Continuous lout 50 mA
— Surge 100
- Quad 2-Input
Operating Temperature Range TA Oto +75 °C NOR Gate With Strobe
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 to +165
ELECTRICAL CHARACTERISTICS (Vg = -5.2 V £ 5%) (See Note) 4 —EDO_ 2
5 —¢
L. 0° 25° 75° .
Characteristic Symbol Nin Max Min Max Nin Max Unit 6 | .
Power Supply Current Ig — 29 — 26 — 29 | mA 7 —'E >
Input Current High linH nA 9 :'
Pin 9 — 900 — 560 — 560 10 15)(»——— 14
All Other Inputs — | s00} — | 310} — | 310 " —
Input Current Low linL 05 - 0.5 — 0.3 — | uA 12 —5 > o 15
High Output Voltage VoH |-1.02|-084|-098( -0.81 |-0.92|-0.73§ Vdc 13
Low Output Voltage VoL |-1.95[-163[-195]-1.63]-1.95]|-1.60 vdc 2=4+5+9
High Input Voltage VIH -1.17| -0.84 | -1.13| -0.81 | -1.07,(-0.735} Vdc
Low Input Voltage ViL -1.95| -148 | -1.95| -1.48| -1.95| -1.45| Vdc .
Veet = Pint
AC PARAMETERS Vce2 = Pin 16
Propagation Delay tpd 0.7 15 0.7 15 0.7 17 | ns Veg = Pin 8
Rise Time tr 0.7 1.9 0.7 1.9 0.7 23 | ns
Fall Time tf 0.7 1.7 0.7 1.8 0.7 20 ns
NOTE: The MC10H100 is 2 quad NOR gate. Each gate

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the test table, after thermal equilibrium hasbeen estabiished. The circuitis in a test socket
or mounted on a printed circuitboard and transverse air flow greater than 500 Ifpm is main-
tained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.

has 3 inputs, two of which are independent and
one of which is tied common to all four gates.

This document contains information on a new product. Specifications and information herein
are subject to change without notice. MECL, MECL Ili, MECL 10K and MECL 10KH are
trademarks of Motoroia Inc.

2-9




@ MOTOROLA

MC10H101
MC10H102
MC10H105

Advance Information

in power-supply current.
® Propagation Delay, 1 ns typical

temperature range)
@ Voltage Compensated
® MECL 10K-Compatible

® Power Dissipation 25 mW/Gate (same as MECL 10K)
® Improved Noise Margin 150 mV (over operating voltage and

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10OH101, MC10H102 and MC10H105 are members of
Motorola’s new MECL family. These MECL 10KH parts are
functional/pinout duplications of the standard MECL 10K family
parts,with 100% improvement in propagation delay, and no increases

MAXIMUM RATINGS

P SUFFIX
PLASTIC PACKAGE
i CASE 648
L SUFFIX
CERAMIC PACKAGE
CASE 620
MC10H101

NOTE:

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the testtable, 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 then 500 linear fpm is
maintained. Outputs are terminated through a 50-ohm resistor to -2.0 voits.

This document contains information on a new product. Specifications and information herein

are subject to change without notice.

Characteristic Symbol Rating Unit 7-‘:It
Power Supply (Vce = 0) VEE -80100 Vdc - 6
input Voltage (Ve = 0) V) 0to Vge Vdc 10 :n:t: 14
Output Current — Continuous lout 50 mA "
— Surge 100 13 4 15
Operating Temperature Range Ta 0-75 °C 12 ‘[Et 9
Storage Temperature Range — Plastic Tstg -551t0 150 °C
— Ceramic -55to 165 °Cc
ELECTRICAL CHARACTERISTICS (Vgg = - 5.2 V £5%) Quad OR/NOR Gate
Characteristic Symbol Min e Max Minzl nMax Min_’soMax Unit MC10H102

Power Supply Current I3 mA

MC10H101, 102 . — 29 — 26 — 29

MC10H105 — 23 - 21 — 23 4®_2
Input Current High linH uA 5

MC10H101, 102, 105 — 425 - 265 — 265 6

MC10H101 (Pin 12 only) — | 80| — |53 | — | 535 7::D0F— 3
Input Current Low linL 0.5 — 05 — 0.3 — pA 10
High Output Voltage VoH |[-102]-084]-098 |-081[-092]-0735[ vdc 1 ::D‘g— 14
Low Output Voltage VoL -1.956] -163 | -1985 |-1.63 | -1.95] -1.60 | Vdc 12 15
High Input Voltage ViH -1.17} -084 | -1.13 | -081 | -1.07 | -0.735| Vdc 13::m9
Low Input Voltage ViL -195| -1.48 | -1985 | -1.48 | -1.95| -1.45 Vdc
AC PARAMETERS Quad 2-Input NOR Gate
Propagation Delay tpd 0.7 1.6 0.7 1.5 0.7 1.7 ns
Rise Time tp 0.7 2.2 0.7 20 0.7 22 ns
Fall Time tf 0.7 2.2 0.7 2.0 07 | 22 ns MC10H105

o 6
o8 L

7
1

Triple 2-3-2 Input OR/NOR Gate

g




MC10H101 e MC10H102 ¢ MC10H105

SWITCHING TIME COMPARISON
MECL 10KH versus MECL 10K

MC10101
MC10H101 tpd+-

tpd+- - 2.07 ns
| |

tf (ns)

MC10H101 — 1.49
MC10101 — 2.4

NOR OUTPUTS

|

MC10H101
’pdf*
1.10 ns

| |

t; (ns)
MC10H101 — 1.52
MC10101 — 2.62

OR OUTPUTS
i
MCTOH101 |
1pd+< |
0.88 ns
MC10101
t
pde- .
2.05 s MCTOHT01
thd—-
1.08 ns
ty (ns) tf (ns)
MC10H101 — 1.48 MC10H101 — 1.42 3
MC10101 — 2.51 MC10101 — 2.45
‘ 5
FAY
! Y]
2-11
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@ MOTOROLA

MC10H103

L

Advance Information

and no increases in power-suppl
® Propagation Delay, 1.0 ns Typ
Temperature Range)

® Voltage Compensated
® MECL 10K-Compatible

y current.

ical

® Power Dissipation 256 mW/Gate (Same as MECL 10K)
® Improved Noise Margin 150 mV (Over Operating Voltage and

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H103 is a member of Motorota’s new MECL family. This
MECL 10KH partis a fqnctional/binout duplication of the standard
MECL 10K family part with 100% improvement in propagation delay,

- T QUAD 2-INPUT OR GATE

!

(

P-SUFFIX
PLASTIC PACKAGE
- CASE 648

o =

L SUFFIX
CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

LOGIC DIAGRAM

4
6

S 12 15
13 9
1

Vet = Pint
Vee2=Pin 16
VEE=Pin 8

Each MECL 10 KH series circuit has been designed 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 Ifpm
is maintained. Outputs are terminated through a 50 ohm resistor to -2.0 volts.

. Characteristic ; T Symbol Rating Unit
Power Supply (Vcc = 0) ‘VEE -8.0to 0 Vdc
Input Voltage (Vge = 0) \] Oto VEE Vdc
Output Current — Continuous lout 50 mA
— Surge ’ 100
Operating Temperature Range TA 0-+75 °C
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55 to +165 °C
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note)
Characteristic Symbo! Min 0° Max Min25°Max Min75°Max Unit
Power Supply Current IE — 29 — 26 — 29 |mA
Input Current High linH — 425 — 265 — 265 | uA
Input Current Low linL 0.5 — 0.5 — 0.3 — | pA
High Output Voltage VoH |[-1.02| -0.84 [-0.98 | -0.81 | -0.92 |-0.735| Vdc
Low Output Voltage VoL |-195(-163|-1.95|-163 -1.95( -1.60 |Vdc
High Input Voltage ViH -1.17| -0.84 | -1.13 | -0.81 | -1.07 |-0.735| Vdc
Low Input Voltage ViL -195 -148 | -195| -1.48 [ -1.95 | -1.45 | Vdc
AC PARAMETERS
Propagation Delay tpd 0.7 1.6 0.7 1.5 0.7 1.7 ns
Rise Time tr 0.7 22 0.7 20 0.7 22 | ns
Fall Time t 0.7 2.2 0.7 20 0.7 22 | ns
NOTE:

This document contains information on a new product. Specifications and information herein

are subject to change without notice. MECL, MECL 10K, and MECL 10KH are trademarks of Motorola, Inc.
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MC10H104

@ MOTOROLA MC10H107
MC10H109

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H104, MC10H107 and MC10H109 are members of P SUFFIX
Motorola’s new MECL family. These MECL 10KH parts are - Pmiﬂg;‘;ﬁg‘“
functional/pinout duplications of the standard MECL 10K family [

parts,with 100% improvement in propagation delay, and noincrease

in power-supply current. ‘ /
@ Propagation Delay, 1 ns Typical LSUFFIX .
e CERAMIC PACKAGE

® Power Dissipation 35 mW/Gate Typical (same as MECL 10K) CASE 620

® Improved Noise Margin 150 mV (over operating voltage and
temperature range)

@ Voitage Compensated MC10H104
@ MECL 10K-Compatible

MAXIMUM RATINGS 7 ::'}_"3

Characteristic Symbol Rating Unit 10
14
Power Supply (Vgg = 0) VEE -8.0to0 Vdc 11 ::D_O
Input Voltage (Ve = 0) : v Oto Veg Vde 12 m 9
Output Current — Continuous lout 50 mA : 13 15
— Surge ) 100
Operating Temperature Range TaA 0-75 °C Quad 2-Input AND Gate
Storage Temperature Range — Plastic Tstg -55 to 150 °C
— Ceramic --65to 165 °C
ELECTRICAL CHARACTERISTICS (VEg = 5.2 V +5%) (See Note)
o ° 50 : MC10H107
Characteristic Symbol g 25 75 Unit
" Y Min Max | Min Max Min Max n
Power Supply Current- g ' mA
MC10H104 - | 39 — 35 — 39 4 2
MC10H107 : — 31 — 28 — 31 5 3
MC10H109 = 15 — 14 — 15 9 91
Input Current High linH — 425 — 265 — 265 mA 7 :m: 10
Input Current Low linL 0.5 — 0.5 — 0.3 - uA 14 12
High Output Voltage VoH -1.02| -0.84 | -0.98 | -0.81 | -0.92 | 0.735] Vdc 15m13
Low Output Voltage VoL -195} -1.63 | -195| -1.63 ] -1.95} -1.60 | Vdc
High Input Voltage Vig | -117| 084 ]-1.13| 081 -1.07 [-0.735] vdc Triple 2-Input
Low Input Voltage vii | -195] 148 -195( -1.48 | -195 [ 145 vdc Exclusive OR/NOR Gate
AC PARAMETERS
Propagation Delay tpd ns
MC10H104 0.7 2.2 0.7 2.0 0.7 2.2 MC10H109
MC10H107 0.7 2.0 0.7 1.9 0.7 20
MC10H109 0.7 1.6 0.7 1.5 0.7 1.7 4
Rise Time 1 07| 22 | 07| 20 | 07 | 22 | ns : - z
Fall Time tf 0.7 22 0.7 2.0 0.7 2.2 ns 7
NOTE: ‘ 9
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the testtable, after thermal equilibrium has been established. The circuit is in a test socket 10 14
or mounted on a printed circuit board and transverse air flow greater then 500 linear fpm is 11 —
maintained. Qutputs are terminated through a 560-ohm resistor to -2.0 volts. 12 -15
13
This document contains information on a new product. Specifications and information herein Dual 4-5 Input OR/NOR Gate

are subject to change without notice.
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MC10H104 e MC10H107 e MC10H109

- SWITCHING TIME COMPARISON
MECL 10KH versus MECL 10K

NOR OUTPUTS

MC10101 . .
MC10H101 ] \ thd+- MC10H101 By ’ MC\D‘oi
“pd+- ‘ - 2.07ns ud + - tpd-+
0.92 ns ' 10 ns. 2. l[] ns
t¢ {ns) . tr (ns)
MCI10H101 — 1.49 MCIOH101 — 1.52
MC10101 — 2.4 MC10101 — 2.62
OR OUTPUTS

MCTOH101
lpd ++
0.88 ns

|

MCTOHT01

tpd——
1.08 ns

tr (ns) ty (ns)
MCIOH101 — 1,48 MC10H101 — 1.42
MC10101 — 2.51 : MC10101 — 2.45




@ MOTOROLA MC10H106

| Advance Information
MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
. . TRIPLE 4-3-3 INPUT
The MC10H106 is a member of Motorola’s new MECL family. NOR GATE
This device is a triple 4-3-3 input NOR gate. This 10KH part is a
functional/pinout duplication of the standard MECL 10K family
part, with 100% improvement in propagation delay and no in-
crease in power-supply current.
® Propagation Delay, 1.0 ns Typical , P SUFFIX
® Improved Noise Margin 150 mV (Over Operating Voltage and I' PLASTIC PACKAGE
Temperature Range) H i CASE 648
® Voltage Compensated
® MECL 10K-Compatible L SUFFIX
CERAMIC PACKAGE
CASE 620
MAXIMUM RATINGS
Characteristic Symbol Rating Unit LOGIC DIAGRAM
Power Supply (V¢e = 0) VEE -80to0 Vdc 4
Input Voltage (Vce = 0) V| 0to VEg Vdc 5 3
Output Current — Continuous lout 50 mA 6
— Surge 100 7
Operating Temperature Range TA 0- +75 °C 9
Storage Temperature Range — Plastic Tstg —55to +1560 °C 10 2
— Ceramic —55to +165 °C "
12
ELECTRICAL CHARACTERISTICS (VEg = —-5.2 V +5%) (See Note) 13 EEB > - 15
0° 25° 75° 14
Characteristic Symbol Unit
Min | Max | Min | Max | Min Max .
Veer = Pint
Power Supply Current e — 23 — 21 — 23 mA Veez = Pin 16
Input Current High linH — | 500 | — | 310 | — 310 | pA VEg = Pin8
Input Current Low linL 0.5 — 0.5 — 0.3 — HA
High Output Voltage Vo4 |—1.02|-0.84|-0.98|-0.81| —0.92|-0.735| Vdc
Low Output Voltage VoL |—1.95|-1.63|—-1.95|-1.63| —1.95|—-1.60 |Vdc PIN ASSIGNMENT
High Input Voltage VIH -1.17|~0.84| -1.13| -0.81( —1.07 [ -0.735| Vdc \/ E
Low Input Voltage ViL |-195|-1.48| —1.95] —1.48] -1.95| —1.45 | vde Veer 0 6] Veez
AC PARAMETERS Bout 2 15 M Cout
Propagation Delay  tpd 0.7 1.6 0.7 1.5 0.7 1.7 | ns Aout 3 147 Cin
Rise Time t 0.7 2.2 0.7 2.0 0.7 2.2 ns
- . Ain ] 4 137 Cin
Fall Time tf 0.7 2.2 0.7 2.0 0.7 2.2 ns
NOTE Ain ] 5 12[7] Cin
Each MECL 10KH series circuit has been designed to meet the dc specifications shown . X
in the test table, after thermal equilibrium has been established. The circuit is in a test Ain E: 6 n j Bin
socket or mounted on a printed circuit board and transverse air flow greater than 500 . : .
Ifpm is maintained. Outputs are terminated through a 50-ohm resistor to —2.0 volts. Ain E 7 10 Bin
This dogument containsvinformati‘on on a new product. Specifications and information herein VEE E 8 ¢] : Bin
are subject to change without notice.
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@ MOTOROLA

MC10H113

Advance Information

QUAD EXCLUSIVE OR GATE

The MC10H113 is a member of Motorola’s new MECL family. The
MC10H113 is a Quad Exclusive OR Gate with an enable common to all
four gates. The outputs may be wire-ORed together to perform a 4-bit
comparison function (A=B). The enable is active LOW.

® Propagation delay 1.3 ns typ.
® Power dissipation 175 mw typ/pkg (no load)

® Improved noise margin 150 mV {over operating voltage and
temperature range)

® Voltage compensated
® MECL 10K-compatible

QUAD EXCLUSIVE OR GATE

MAXIMUM RATINGS

L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

Characteristic Symbol Rating Unit
Power Supply (Ve = 0) VEE -80t00 Vdc
Input Voltage (Ve = 0) Vi 0 to VEE Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range Ta 0 to +75 °C
Storage Temperature Range — Plastic Tstg -55to +160 °C
— Ceramic -55t0 +165 °C
ELECTRICAL CHARACTERISTICS (Vg = -5.2 V +5%) (See Note)
Characteristic Symbol 0° 25° 75° Unit
Min Max | Min | Max | Min | Max
Power Supply Current Ig — 46 — 42 — 46 mA
Input Current High linH HA
Pins5,7,11,13 — 430 — 270 — 270
Pins4,6,10,12 — 510 — 320 — 320
Pin 9 — 1 1100 — 740 — 740
Input Current Low linL 05 — 0.5 —_ 0.3 — KA
High Output Voltage VOH -1.02 | -0.84 {-0.98 | -0.81 |-0.92 [-0.735 | Vdc
Low Qutput Voltage Vor -1.95| -1.63 |-1.95|-1.63 |-1.95| -1.60 | Vdc
High Input Voltage VIH -1.17 | -0.84 |-1.13 | -0.81 |-1.07 |-0.735 | Vdc
Low Input Voltage ViL -195| -1.48 |-1.95|-148 |-1.95|-1.45 | Vdc

LOGIC DIAGRAM

E 9

——0

TRUTH TABLE

(S
N

IN_|E| OUTPUT
LlL|L L
LIH[L H
6 |3 HIL]L H
7 H{H]L L
olo[H L
& = Don't Care

10
11

12 .
13 —15 Vet =Pint
Ve = Pin 16
VEg=Pin8

frdrd

AC PARAMETERS

Propagation Delay tpd - ns
Data 0.7 25 0.7 2.3 0.7 25
Enable 0.7 2.8 0.7 2.5 0.7 2.8

Rise Time tr 0.7 24 0.7 2.2 0.7 24 ns

Fall Time tf 0.7 24 0.7 2.2 0.7 24 ns

NOTE:

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test
table, after thermal equilibrium has been established. The circuitis in a test socket or mounted on a
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Outputs -are
terminated through a 50 ohm resistor to -2.0 volts.

This document contains information on a new product. Specifications and information herein
are subject to change without notice 2-16

PIN ASSIGNMENT

Veer Ot 16[1Vee2
Aout[]2 15[ Dout
Bout (13 14 Coue
Ain []4 1371 Dj,
Ain 5 12[Dj,
Bin []6 1[Ci
Bin (47 101 Cin
Vee C8 9[JEnable
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MC10H115

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H115 is a member of Motorola’s new MECL family. The
MC10H 115 is a quad differential amplifier designed for use in sens-
ing differential signals over long lines. This MECL 10KH part is a
functional/pinout duplication of the standard MECL 10K family part,
with 100% improvement in counting frequency and no increase in

P power-supply current.

The base bias supply (V) 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 MC10H115 with excellent common mode 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.

® Propagation Delay, 1.0 ns Typical ® Voltage Compensated
® Power Dissipation 110 mW Typ/Pkg (No Load) ® MECL 10K-Compatible

® Improved Noise Margin 150 mV
(Over Operating Voltage and
Temperature Range)

QUAD LINE RECEIVER

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

" MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Ve = 0} VEE -80t00 Vdc
Input Voltage (Vce = 0) ] 0 to VEE Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA 0-+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55t0 +165 °C

ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note)

LOGIC DIAGRAM

4
s
7
6 j>~—3
10 jbs—m
11
13
12 j>P15
L
Vs
Veeq =Pinl
Vee2=Pin 16
VEE=Pin 8

Characteristic Symbol Min o Max Min25°Max Min75°Max Unit
Power Supply Current Ig — 29 - 26 - 29 | mA
Input Current linH — 150 . 95 . 95 | uA

IlcBO — 1.5 — 1.0 — 1.0 uA
High Output Voltage VoH |-1.02}-0.84 |-0.98 | -0.81 | -0.92 |-0.735 Vdc
Low Output Voltage VoL -1.95|-1.63 [-1.95 | -1.63 | -1.95| -1.60| Vdc
High Input Voltage ViH -1.171-0.84 {-1.13 | -0.81 | -1.07 {-0.735| Vdc
Low Input Voltage VIL -195(-148 |-195 | -1.48 | -1.95| -1.45| Vdc
Reference Voltage vgg |[-142]-1.28 |-1.35|-1.23 |-1.295| -1.15{ Vdc
AC PARAMETERS '
Propagation Delay tod 0.7 1.6 0.7 1.5 0.7 1.7 ns
Rise Time ty 07 2.2 0.7 2.0 0.7 22 | ns
Fall Time tf 0.7 22 0.7 2.0 0.7 22 | ns
NOTE: ‘

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test
table, after thermal equilibrium has been established. The circuitis in a test socket or mountedon a
printed circuit board and transverse air flow greater than 500 ifpm is maintained. Outputs are
terminated through a 50 ohm resistor to ~2.0 volts.

This document contains information on a new product.Specifications and information herein are
subject to change without notice. 217

PIN ASSIGNMENT

Veer d 1 ~ 16 Veez
Aout [ 2 15
Bout [] 3 14
An [ 4 13
Ain [ 5 12
Bin [ ] 6 11
Bin 17 10

vee (] 8 9

pgoouuunu
o
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MC10H116

Advance Information

temperature range) (1)
® Voltage Compensated
® MECL 10K Compatible.

® Propagation Delay, 1 ns typical
® Power Dissipation 85 mW typ/pkg (same as MECL 10K)
® Improved Noise Margin 150 mV (over operating voltage and

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H116 is a member of Motorola’s new MECL family. ltisa
functional/pinout duplication of the MC101 16, with 100% improve-
ment in propagation delay and no increase in power-supply current.

TRIPLE LINE RECEIVER

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (V¢ = 0) VEE ~-8.0t0 0 Vdc
Input Voltage (Vcc = 0) M| Oto VEg Vde
Output Current — Continuous lout 50 mA

— Surge 100
Operating Temperature Range TA 0-75 °c
Storage Temperature Range — Plastic Tstg -55to 150 °C

— Ceramic -55to 165 °Cc
ELECTRICAL CHARACTERISTICS (VEg=5.2 V £5%) (2)
Characteristic Symbol i o Max MinZE oMax Min75°Max Unit

Power Supply Current e — 23 — 21 — 23 mA
Input Current High linH — 150 — 95 — 95 uA
Input Leakage Current Iceo —. 1.5 — 1.0 — 1.0 uA
Reference Voltage Ve -1.42 |-1.28| -1.35 [-1.23] -1.29 |-1.15] Vdc
High Qutput Voltage VOH -1.02 |-0.84| -0.98 |-0.81| -0.92 J."ﬁ;\/dc
Low Output Voltage VoL -1.956 [-1.63( -1.95 (-1.63] -1.95 |-1 .GOI Vdc
High Input Voltage (1) VIH |-1.17 |-0.84| -1.13 |-0.81| -1.07 }0.73 Vdc
Low Input Voltage (1) ViL -1.95 |-1.48] -1.95 |[-1.48| -1.95 |-1.45 Vdc
Common Mode Range (3) VCMR — — | -2851t0-0.8 — — Vdc
Input Sensitivity (4) Vpp — — 150 typ — — mVpp
AC PARAMETERS
Propagation Delay thd 0.7 1.6 0.7 1.5 0.7 1.7 ns
Rise Time tr 0.7 22 0.7 20 0.7 22 ns
Fall Time tf 07 22 0.7 2.0 0.7 22 ns

NOTES!

1. When Vgg is used as the reference voltage
2. Each MECL 10KH series circuit has been designed to meet the 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.
3. Differential input not to exceed 1.0 Vdc
4. Differential input required to obtain full logic swing on output.

This document contains information on a new product. Specifications and information herein

are subject to change without notice.
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MC10H116

Triple Line Receiver

The MC10H116 is designed to be used in
sensing differential signals over long lines.
The bias supply (Vgp) is made available to
make the device useful as a Schmitt trigger; or
in other applications where a stable reference
voltage is necessary.

Activecurrentsources providethese
receivers with excellent common-mode noise
rejection. If any amplifier in a package is not
used, one input of that amplifier must be
connected to Vgg to prevent unbalancing the
current-source bias network.

The MC10H116 does not have internal-input
pull-down resistors. This provides high imped-
ance to the amplifier input and facilitates
differential connections.

Applications:

® Low Level Receiver
® Schmitt Trigger
@ Voltage Level Interface
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MC10H117
MC10H118

Advance Information

@ Propagation Delay, 1 ns Typical

temperature range)
® Voltage Compensated
® MECL 10K-Compatible.

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H117 and MC10H 118 are members of Motorola’'s new
MECL family. These MECL 10KH parts are functional/pinout dupli-
cations of the standard MECL 10K family parts,with 100% improve-
ment in propagation delay, and no increase in power-supply current.

©® Power Dissipation 100 mW/ Gate Typical (same as MECL 10K)
@ Iimproved Noise Margin 150 mV (over operating voltage and

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

MAXIMUM RATINGS

MC10H117

‘Dual 2-Wide 2-3 Input
OR-AND/OR-AND-INVERT Gate

Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the testtable, after thermal equilibrium has been established. The circuitis in a test socket
or mounted on a printed circuit board and transverse air flow greater then 500 linear fpmis
maintained. Outputs are terminated through a 50-ohm resistor to -2.0 volts.

Characteristic Symbol Rating Unit
Power Supply (V¢ = 0) VEE -80t00 Vde
Input Voltage (Vgc = 0) \] Oto Vg Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperémre Range Ta 0-75 °Cc
Storage Temperature Range — Plastic Ts{g -55 to 150 °C
— Ceramic -55 10 165 °c
ELECTRICAL CHARACTERISTICS (VEg=5.2 V £5%) (See Note)
o 50 °
Ch isti Symbol |~ T Wax | W e | Unit
Power Supply Current Ig 29 26 29 mA
Input Current High' linH uA
Pins 3%, 4,5, 12,13, 14* 455 275 275
Pins 6,7,10, 11 545 320 320
Pin9 710 415 415
Input Current Low linL 0.5 - 05 — 0.3 — nA
High Output Voltage VOH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 | -0.736 | Vdc
Low Output Voltage VoL -1.95 | -163(-195|-1631-1.95| -1.60 | Vdc
High Input Voltage ViH -117 { -0.84 | -1.13 | -0.81 | -1.07 [ -0.735 | Vdc
Low Input Voltage ViL -1951-1481 -195( -1.48 { -1.95 {-1.45 Vdc
AC PARAMETERS
Propagation Delay tod 0.7 20 0.7 1.8 0.8 19 ns
Rise Time t 0.7 20 0.7 2.0 0.7 22 ns
Fall Time A\ 0.7 20 0.7 2.0 0.7 22 ns
*MC10H118 only
NOTE:

This document contains information on a new product. Specifications and information herein

are subject to change without notice.
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MC10H118
3
a
5
6 2
7 Veer = Pint
9 Vce2 = Pin 16
10 VEg = Pin8
" 15
12
13
14

Dual 2-Wide 3-Input OR-AND Gate




MC10H119

@ MOTOROLA MC10H121

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H119 and MC10H121 are members of Motorola’s new

MECL family. These MECL 10KH parts are functional/pinout dupli- P SUFFIX
cations of the standard MECL 10K family parts,with 100% improve- = PLASTIC PACKAGE
ment in propagation delay, and no increase in power-supply current. Hl CASE 648
@ Propagation Delay, 1 ns Typical
® Power Dissipation 100 mW/Gate Typical (same as MECL 10K) L SUFFIX
L Improved Noise Margin 150 mV (over operating voltage and CERAMIC PACKAGE
temperature range) . CASE 620
® Voltage Compensated
® MECL 10K-Compatible.
MC10H119
MAXIMUM RATINGS i
Characteristic Symbol Rating Unit s veer = Pin
Power Supply (Vg = 0) VEE -80t00 Vdc 6 VCCZ = Pin 16
Input Voltage (Ve = 0) \ Oto VEg Vde 7 VEE = Pin8
Output Current — Continuous lout 50 mA 9 L
— Surge 100
Operating Temperature Range Ta 0-75 °C 10 } 2
Storage Temperature Range — Plastic Tstg -55to 150 °C —
— Ceramic -5510 165 °C

- -
N -

ELECTRICAL CHARACTERISTICS (VEg = 5.2 V +5%) (See Note)

This document contains information on a new product. Specifications and information herein
are subject to change without notice.

- 0° 25° 75° . 13
Characteristic Symbol Min Max Min Max Min Max Unit 14
Power Supply Current Ig 29 26 29 mA 15
Input Current High link uA
Pins 3*,4,5,6,7,9, .
11,12, 13 14,15 500 295 295 4-Wide 4-3-3-3 Input OR-AND Gate
Pin 10 | 610 360 N 360
Input Current Low linL 0.5 — 05 — 03 — uA
High Output Voltage VOH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 [-0.735| Vdc MC10H121
Low Output Voltage VoL -1.95/ -1.63 | -1.95 [ -1.63 | -1.95 | -1.60 | Vdc
High Input Voltage VIH -1.17 ] -084 [-1.13 | -0.81 | -1.07 |-0.735 | Vdc 4
-1.95| -1. -1 -1. -1. -1. 5
Low Input Voltage ViU 1.95| -1.48 965 | -1.48 | -1.95 [-1.45 Vdc : Veer = Pin
V = Pin16
AC PARAMETERS CC2 -
7 VEg = Pin 8
Propagation Delay tpd 0.7 24 0.7 23 07 24 ns 9
Rise Time tr 0.7 24 0.7 23 0.7 24 ns — 2
Fall Time t 0.7 24 0.7 23 0.7 2.4 ns 10 ! 3
*MC10H119 only
NOTE: 1 [
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the testtable, after thermal equilibrium has been established. The circuitis in a test socket 12
or mounted on a printed circuitboard and transverse air flow greater then 500 linear fpm is 13
maintained. Qutputs are terminated through a 50-ohm resistor to -2.0 volts.
14
15

4-Wide OR-AND/OR-AND-INVERT Gate
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‘MC10H123

Advance Information

TRIPLE 4-3-3 INPUT BUS DRIVER

The MC10H123 is a member of Motorola’s new MECL family. The
device is a triple 4-3-3 Input Bus Driver.

The MC10H123 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 output, when low, appears as a high impedance
to the bus, because the output emitter-followers of the MC10H123
are “turned-off.” This eliminates discontinuities in the characteristic
impedance of the bus.

The VQH level is specified when driving a 25-ohm load terminated
to -2.0 Vdc, the equivalent of a 50-ohm bus terminated at both ends.
Although 25 ohms is the lowest characteristic impedance that can be
driven by the MC10H123, higher impedance values may be used with

TRIPLE 4-3-3 INPUT

this part. A typical 50-ohm bus is shown in Figure 1.
@ Propagation Delay, 1.5 ns Typical

@ Improved Noise Margin 150 mV (Over Operating Voltage and
Temperature Range)

® Voltage Compensated
@ MECL 10K-Compatible

BUS DRIVER
L SUFFIX P SUFFIX
CERAMIC PACKAGE PLASTIC PACKAGE
CASE 620 CASE 648

MAXIMUM RATINGS

LOGIC DIAGRAM

terminated through a 50 ohm resistor to -2.0 volts.

This document contains information on a new product. Specifications and information herein

are subject to change without notice.
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Characteristic Symbol Rating Unit g
Power Supply (Ve = 0) VEE -8.0t0 0 Vdc s 3 :
Input Voltage (Vcg = 0) Y] 0to VEg Vdc 7 ‘
Output Current — Continuous lout 50 mA
— Surge 100 9
Operating Temperature Range TA Oto+75 °c 10 2
Storage Temperature Range — Plastic Tstg -55to +150 °C
— Ceramic -55to +165 °C 1" Veet = Pind
E _ Vee2 = Pin16
LECTRICAL CHARACTERISTICS (Vgg = -5,2 V +5%) (See Note) 12 VEE = Pin8
. 0° 25° 75° .
Characteristic Symbol Min Max Min | Max | ™in Max Unit 13 15
Power Supply Current g — 60 — 56 — 60 | mA 14
Input Current High linH 495 310 310 | wA )
Input Current Low linL 0.5 — 0.5 — 03 — HA
High Output Voitage VoH |[-1.02]-0.84 |-098|-0.81 |-0.92-0.735| Vdc PIN ASSIGNMENT
Low Qutput Voltage VoL -21|-203.| -21 {-203 | -2.1 | -2.03 | Vdc
High Input Voltage ViH -1.17( -084 {-1.13 {-0.81 | -1.07 |-0.735{ Vdc ] 1657
V
Low Input Voltage ViL |-1.95]| 1.48 | 1.95|-1.48 | -1.95| -1.45] vdc 5 ce2
2 1 Cout
AC PARAMETERS 3 a0 c
in
Propagation Delay tpd 0.7 23 07 2.3 0.7 2.3 ns 4 137 Cin
i
Rise Time tr 0.7 25 0.7 25 0.7 25 | ns 5 20 c
Fall Time tf 0.7 25 0.7 25 0.7 25 ns 5 - Bln
NOTE: ' n
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test 7 10 =3 Bin
table, after thermal equilibrium has been established. The circuitis in a test socket or mountedon a 8 .| B;
printed circuit board and transverse air flow greater than 500 Ifpm is maintained. Qutputs are 9 n
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- MC10H124

OKH

QUAD TTL-TO-MECL
TRANSLATOR

, P SUFFIX
\r PLASTIC PACKAGE
[} CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

3

QUAD TTL-TO-ECL
TRANSLATOR

Advance Information
MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC
The MC10H124 is a member of Motorola’s new MECL family.
The MC10H124 is a quad translator for interfacing data and control
signals between a saturated logic section and the MECL section
of digital systems. The 10KH part is a functional/pinout duplication
of the standard MECL 10K family part, with 100% improvement
in propagation delay, and no increase in power-supply current.
® Propagation Delay, 1.5 ns Typical ® Voltage Compensated
o Improved Noise Margin 150 mV ® MECL 10K-Compatible
(Over Operating Voltage and Temperature Range)
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power Supply (Vcc = 5.0 V) VEE -80t00 Vdc
Power Supply (VEg = -5.2V) vee Oto +7.0 Vdc
Input Voltage (Vg = 5.0 V) TTL \1 0toVce Vdc
Output Current — Continuous lout 50 mA
— Surge 100
Operating Temperature Range TA Oto +75 °C
Storage Temperature Range — Plastic Tstg —55to +150 °C
— Ceramic -55to +165
ELECTRICAL CHARACTERISTICS (Vgg = -5.2V £5%, V¢ = 5.0 V 5.0 %)
0° 25° 75°C
Characteristic Symbol — Unit
Min | Max | Min | Max | Min Max
Negative Power Supply Ig — 72 —_ 66 — 72 \mAdc
Drain Current
Positive Power Supply IccH — 16 — 16 — 18 |mAdc
Drain Current IceL _ 25 _ 25 _ 25 |mAdc
Reverse Current Pin 6 IR — | 200 | — | 200 — 200 | uAdc
Pin 7 — 50 — 50 — 50
Forward Current Pin 6 IF — |—128| — [|-128] — —12.8 | mAdc
Pin 7 — -32( — -3.2 — -3.2
Input BreakdownVoltage|V(gR)in| 55 | — 55 | — 5.5 — Vdc
Input Clamp Voltage \ — {1 -15| — [-16| — -1.5 | Vdc
High Output Voitage VoH |—1.02{-0.84|-0.98}-0.81| —~0.92 | -0.735| Vdc
Low Output Voltage Vop |—1.95/—1.63|-1.95/-1.63| —1.95|-1.60 | Vdc
High !nput Voltage ViH 2.0 —_ 2.0 —_ 2.0 — Vde
Low Input Voltage Vi — 0.8 —_ 0.8 — 0.8 | Vdc
AC PARAMETERS
Propagation Delay tpd 0.7 25 0.7 2.2 0.7 25 ns
Rise Time tr 0.7 1.5 | 07 1.5 0.7 1.7 ns
Fall Time tf 0.7 15 | 0.7 1.5 0.7 1.7 ns
NOTE:
Each MECL 10KH series circuit has been designed 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 Ifpm is main-
tained. Outputs are terminated through a 50-ohm resistor to — 2.0 volts.

This document contains information on a new product. Specifications and information herein are
subject to change without notice. 2-24
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Gnd = Pin 16

Vee (+5.0 Vde) = Pin 9

VEE (-5.2Vdc) = Pin 8

PIN ASSIGNMENT

R
Bout [] 16 Gnd
Aout [] 2 157 Cout
Bout []3 1471 Dout
AOUI E 4 13 : DOUI
Ain 5 127 Cout
Common

Strobe : 6 1 [ D
Bin []7 103 cin
vee [ 8 9] vee




MC10H124

APPLICATIONS INFORMATION

The MC10H124 has TTL-compatible inputs and MECL
complementary open-emitter outputs that allow use as
an inverting/non-inverting translator or as a differential
line driver. When the common strobe input is at 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.

2-25

An advantage of this device is that TTL-level infor-
mation can be transmitted differentially, via balanced
twisted pair lines, to MECL equipment, where the signal
can be received by the MC10H115 or MC10H116 differ-
ential line receivers. The power supply requirements
are ground, +5.0 volts, and —5.2 volts.
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MC10H125

[ Advance Information

MECL 10KH HIGH-SPEED EMITTER - COUPLED LOGIC
The MC10H125 is a member of Motorola’s new MECL family.
The MC10H125 is a quad translator for interfacing data and control
signals between the MECL section and saturated logic section of
digital systems. The 10KH part is a functional/pinout duplication
of the standard MECL 10K family part, with 100% improvement
it_\ propagation delay, and no increase in power-supply current.
® Propagation Delay, 2.5 ns Typical

® Improved Noise Margin 150 mV
(Over Operating Voltage and Temperature Range)

e Voltage Compensated
o MECL 10K-Compatible

OKH

QUAD MECL-TO-TTL
TRANSLATOR

MAXIMUM RATINGS

Characteristic Symbol Rating Unit
Power Supply (Vcc = 5.0 V) VEE -801t0 Vdc
Power Supply (VEg = -5.2V) Vee Oto+7.0 Vdc
input Voltage (Vcc = 5.0 V) v 0 to Vgg Vde
Operating Temperature Range TA 0to+75 °C
Storage Temperature Range — Plastic Tstg -55 to +150 °C
— Ceramic -55 to +165

P SUFFIX
PLASTIC PACKAGE
CASE 648

L SUFFIX
CERAMIC PACKAGE
CASE 620

QUAD MECL-TO-TTL

ELECTRICAL CHARACTERISTICS(VEg=-5.2V+5%,Vcc=5.0V+5.0%)(See Note) TRANSLATOR
Characteristic Symbol 0° 25° 78°C Unit 2
Min | Max | Min | Max | Min | Max 3 j>F 4
Negative Power Supply Ig — 44 — 40 — 44 | mAdc 6
Drain Current ; j>~_ 5
Positive Power Supply | IccH — 63 — 63 — 63 [mAdc 10
Drain Current lccL — 40 — 20 — 20 | mAdc 1 j >h_ 12
Input Current linH —_ 225 — 145 — 145 | pAdc 14 j>._ 13
Input Leakage Current | Icgo — 15 — 1.0 — 1.0 | pAdc 15
High Output Voltage VOH 25 — 25 — 25 — Vdc R 1
IoH=-1 mA VB
Low Output Voltage VoL e 05 e 05 e 05 | Vdc Gnd = Pin 16
loL=+20 mA \\/,cc (+5.0 Vdc) = Pin 8
High Input Voltage ViH |-1.17] -084 [-1.13] 081 [-1.07-0.735] vdc EE (~6.2Vde) = Pin 8
Low Input Voltage ViL [-195]|-148 |-195}-148 |-195| -1.456 | Vdc
Short Circuit Current los 60 160 60 150 60 150 | mAdc PIN ASSIGNMENT
Reference Voltage vgg (-142}-1.28 }-1.35 -1.23 }-1.295) -1.16 | Vdc —\_ ]
d
AC PARAMETERS Ves []° 6 6n
Propagation Delay” toa | 10| 36 | 10| 36 | 10| 36 | ns Ain [ 2 15 7] Din
Rise Time ty — 20 — 20 — 20 ns An 3 14 Din
Fall Time tf — 20 — 20 . 20 ns Aout E 4 13 [77 Dout
NOTE: Each MECL 10KH series circuit has been designed to meet the dc specifications shown in
the test table, after thermal equilibrium has been established. The circuit is in a test socket or B E 5 12 : Cout
mounted on a printed circuit board and transverse air flow greater than 500 Ifpm is maintained. out ou
Bin 6 n Gi
*Drives a 25 pF load. n E : _Irj
Thishdot:umenrt‘comainsinformationona new product. Specifications and information herein are subject Bin E 7 10 : Cin
t ithout notice.
o change without nof VEE E 8 9 :1 vee
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MC10H125

APPLICATION INFORMATION

The MC10H125 incorporates differential inputs and level whenever the inputs are left floating.

Schottky TTL “‘totem pole’’ outputs. Differential inputs An advantage of this device is that MECL-level infor-
allow for use as an inverting/non-inverting translator or mation can be received, via balanced twisted pair lines,
as a differential line receiver. The Vgg reference voltage in the TTL equipment. This isolates the MECL-logic from
is available on Pin 1 for use in single-ended input bias- the noisy TTL environment. Power supply requirements
ing. The outputs of the MC10H125 go to a low-logic are ground, +5.0 volts and —5.2 volts.

5

g4 e

1\,
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MC10H130

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H130is a member of Motorola’s new MECL family. This
MECL 10KH part is a functional/pinout duplication of the standard
MECL 10K family part, with 100% improvement in clock speed and
propagation delay and no increase in power-supply current.

terminated through a 50-ohm resistor to -2.0 volts.

MECL is a trademark of Motorola Inc.

This document contains information on a new product. Specifications and information herein are

subject to change without notice.
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I PsuTTix
. . PLASTIC PACKAGE
® Propagation Delay, 1 ns Typical H ' CASE 648
® Power Dissipation, 155 mW Typical
® Improved Noise Margin 150 mV (over operating voltage and
temperature range) L SUFFIX
® Voltage Compensated CERAMIC PACKAGE
® MECL 10K-Compatible CASE620
MAXIMUM RATINGS
Characteristic Symbol Rating Unit
Power § ly (Ve =0 \ -80t00 Vdc
ower Supply (Ve = 0) EE DUAL LATCH
Input Voltage (Voc = 0) \ 0to Vg Vdc
Output Current — Continuous lout 50 mA sS1 5
— Surge 100 b
Operating Temperature Range TA 0-75 °C
- D1 7 Qi 2
Storage Temperature Range — Plastic Tstg -55to 150 °C
— Ceramic -55t0 165 °C CE1 6‘_@
ELECTRICAL CHARACTERISTICS (Vgg = -5.2 V +5%) (See Note) [oR] )
P 0° 25° 75° .
Characteristic Symbol i Max Min Max Min NMax Unit !
Power Supply Current Ig — 38 — 35 — 38 mA E‘ 4 Veg = Pin 1
Input Current High linH A c 9—4 Vee2 = .Pin 16
Pins 6, 11 — | a8 | — | 2715 | — | 275 R2 13— Veg=Pin8
Pins7,9,10 — 545 — 320 — 320
Pins4,5,12,13 — 434 — 255 — 255
[o¥] 14
Input Current Low bnL 0.5 — 0.5 — 0.3 — A A;D
High Output Voltage VOH -1.02 | -0.84 | -0.98 | -0.81 | -0.92 [-0.735| Vdc CE2 1
Low QOutput Voltage VoL -1.95 | -163]| -1.951-1.63 | -1.95 | -1.60 Vdce 10— Q2 15
High Input Voltage VIH -1.17 | -0.84 | -1.13 | -0.81 | -1.07 | -0.735 | Vvdc
Low Input Voltage Vi 195 | -148)-195 | -148 |-195 | -1.45 Vdc s2 12
AC PARAMETERS
Propagation Delay tpd ns
Data, Set, Reset 0.7 2.0 0.7 1.8 0.7 20
Clock 0.7 2.2 0.7 21 0.7 2.2
Rise Time ty 0.7 22 0.7 20 0.7 22 ns
Fall Time 1% 0.7 2.2 0.7 20 0.7 22 ns TRUTH TABLE
Setup Time tset 2.2 — 2.2 - 22 — ns o ¢ CE Qn+1
Hold Time thold | 0.7 — 07 - 07 — ns L L L L
H L L H
NOTE: Py L 9 Q
Each MECL 10KH series circuit has been designed to meet the dc specifications shown in the test 3 o1 T Qn
table, after thermal equilibrium has been established. The circuit is in a test socket or mountedona o
printed circuitboard and transverse air flow greater then 500 linear fpm is maintained. Qutputs are ° H H Gn

¢ = Don't Care




MC10H130

APPLICATION INFORMATION

The MC10H130 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 (E_E) inputs must be in
the low state. In this mode, the enable inputs perform the
function of controlling the common clock (C).

Any change atthe D input will be reflected at the output

while the clock is low. The outputs are latched on the posi-
tive 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 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.

SWITCHING TIME COMPARISON
MECL 10KH versus MECL 10K

MC10H130
tpd++
1.5 ns

ty {ns)
MC10H130 — 1.4 ns
MC10130 — 2.0 ns

__Seu/fesetind

MC10130
‘[pd++
3.1ns

MC10H130 — 1.5 ns
MC10130 — 2.1 ns

Clock to 0

MC10H130
tpd+-
1.4 ns

t; (ns)
MC10H130 — 1.2 ns
MC10130 — 1.4 ns

Set/Reset to 0

MC10H130
t'pd++

Lldns - : MC10130

tpd+‘

tf {ns)
MC10H130 — 1.2 ns
MC10130 — 1.5 ns
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MC10H131

Advance Information

MECL 10KH HIGH-SPEED EMITTER-COUPLED LOGIC

The MC10H131 is a member of Motorola’s new MECL family. This

DUAL TYPE D MASTER-SLAVE

MECL is a trademark of Motorola Inc.
This document contains information on a new product. Specifications and information herein
are subject to change without notice.
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MECL 10KH part is a functional/pinout duplication of the standard FLIP FLOP
MECL 10K family part, with 100% improvement in ctock speed and
propagation delay and no increase in power-supply current.
@ Propagation Delay, 1 ns Typical P SUFFIX
@ Power Dissipation, 235 mW Typical PLA‘SSK(;::ZEAGE
@ Improved Noise Margin 150 mV (over operating voltage and
temperature range)
® Voltage Compensated
. L SUFFIX
® MECL 10K-Compatible CERAMIC PACKAGE
CASE 620
MAXIMUM RATINGS .
Characteristic Symbol Rating Unit
Power Supply (Voc = 0) ' VEg -801t00 Vdc
Input Voltage (Vo = 0) vi O to VEg Vde
Output Current — Continuous lout 50 mA S1 5
— Surge . 100 . L
- - "o
Operating Temperature Range TA 0-75 C o1 7 - Q1 N
Storage Temperature Range — Plastic Tstg -55 to 150 °C . 6
- — Ceramic -55 10 165 °C CE! j)
ELECTRICAL CHARACTERISTICS (VEg = -5.2 V +5%) (See Note) Qipm——323
. 0° 25° 75° .
Characteristic Symbol Min Max Min Max Min Max Unit j
R1 4—1
P | — — — mA
ower Supply Current E 62 56 62 Cc 9—4
Inpy\ Current High linH uA R2 13—
Pins 6,11 — 530 — 310 — 310 : ‘
Pin9 — 660 — 390 — 390
Pins 7,10 — 485 — 285 — 285 . Go 14
Pins4,5,12,13 — 790 — 465 . 465 ——D
Input Current Low binL 0.5 — 05 — 0.3 — pA CE2 1
2 10— By Q2Mm— 15
High Output Voltage VoH -1.02| -084 | -098 { -0.81 | -0.92 |-0.735| Vdc
Low Output Voltage ' VoL. {-195|-163 |-195| -163 [-1.95 | -160 | Vdc . - . 5
High Input Voltage Vih | -117 | -084 | -1.13] 081 | -1.07 |-0.735| vdc s2 12 :
Low Input Voltage o ViL -195|-148 | -195| -148 | -195 | -1.45 | Vvdc MC10H131
AC PARAMETERS RS TRUTH TABLE
Propagation Delay tpd ns R S Qn+1
Clock 0.7 20 0.7 20 0.7 2.1 T T o
Set, Reset 07 | 20 |07 | 20 | 07 | 21 C o -
Rise Time ty 0.7 -23 0.7 23 0.7 25 ns m T