elantec

HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS

EL2019C

Fast, High Voltage Comparator with Master Slave Flip-Flop

Features

Comparator cannot oscillate

Fast response—>5 ns data to clock
setup, 20 ns clock to output

Wide input differential voltage
range—24V on * 15V supplies

Wide input common mode
voltage range— £ 12V

Precision input stage—

Vos = 1.5 mV

Low input bias current—100 nA
Low input offset current—30 nA
1t4.5V to £ 18V supplies

3 State TTL compatible output
No supply current glitch during
switching

103 dB voltage gain (Low input
uncertainty = 30 uV)

50% power reduction in shut-
down mode

Input and flip-flop remain active
in shutdown mode

Applications

Analog to digital converters
ATE pin receiver

Zero crossing detector
Window detector
“Go/no-go” detector

Ordering Information

Part No.

Temp. Range Pkg. Outline#

EL2019CN —40°Cto +85°C P-DIP MDP0006

General Descrip
The EL2019 offers a new

large signals. The three-state output stage is design
TTL compatible for any power supply combination,
draws a constant current and does not generate current glitches.
When the output is disabled, the supply current consumptio
drops by 50%, but the input stage and master slave flip-flop
remain active.

Elantec facilities comply with MIL-I-45208A and other applica-
ble quality specifications. For information on Elantec’s process-
ing, see QRA1: Elantec’s Processing-Monolithic Products.

Connection Diagrams

8-Pin Plastic DIP
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Note: All information contained in this data sheet has been carefully checked and is believed to be accurate as of the date of publication; however, this data sheet cannot be a “controlled document”. Current revisions, if any, to these

specifications are maintained at the factory and are available upon your request. We recommend checking the revision level before finalizati

of your design
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Absolute Maximum Ratings (r, = 25°c)

Vs Supply Voltage +18V Iop Peak Output Current 50 mA

VIN Input Voltage +Vgto —Vg Io Continuous Output Current 25 mA

AVIN Differential Input Voltage Limited only by Ta Operating Temperature Range —40°C to +85°C
Power Supplies Ty Operating Junction Temperature 150°C

In Input Current (Pins 1, 2 or 3) +10 mA Tst Storage Temperature —65°C to +150°C

IINs Input Current (Pins 5 or 6) t5mA

Pp Maximum Power Dissipation 1.25W

(Note 3 - See Curves)

Important Note:

All parameters having Min/Max specifications are guaranteed. The Test Level column indicates the specific device testing actually
performed during production and Quality inspection. Elantec performs most electrical tests using modern high-speed automatic test
equipment, specifically the LTX77 Series system. Unless otherwise noted, all tests are pulsed tests, therefore Ty=Tc="TAa.

Test Level Test Procedure
I 100% production tested and QA sample tested per QA test plan QCX0002.
II 100% production tested at T = 25°C and QA sample tested at Tp = 25°C,
Tamax and TN per QA test plan QCX0002.
I QA sample tested per QA test plan QCX0002.
v Parameter is guaranteed (but not tested) by Design and Characterization Data.
A% Parameter is typical value at Tp = 25°C for information purposes only.

DC Electrical Characteristics Vg = *15V, unless otherwise specified

Parameter Description Temp Limits Test Level Units
Min Typ Max
Vos Input Offset Voltage 25°C 1.5 6 I mV
Vem = 0V, Vo Transition Point T, TMAX 8 I mV
I Input Bias Current 25°C +100 +400 I nA
Veum = OV, Pin2or 3 Tarn, TMAX +600 I nA
Ios Input Offset Current 25°C 30 150 I nA
Veum = 0V Torrn, TMAX 250 111 nA
CMRR Common Mode Rejection
25° 0
Ratio (Note 1) ¥C & 9 L dB
PSRR Power Supply Rejection o
2
Ratio (Note 2) >C & 95 L dB
Vem Common Mode Input 25°C +12 +13 I v
Range Tarn, TMAX +12 I v
Vincer Input Uncertainty Range 30 \' wV/RMS
VoL Output Voltage Logic Low 25°C —0.05 0.15 0.4 I \
IoL = 8mA andIor, = 0 mA) Tor, Tvax | —0.1 0.4 I v
Vou Output Voltage Logic High
Vg = +15V 25°C 3.5 4.0 4.65 1 \Y%
Vg = +15V Ty TMAX 3.5 4.65 III \
Vg = 5V 25°C 2.4 I \'
Vg = %5V TN 2.4 III \s
Vg = *5V Tmax 2.4 III \Y

TD is 3.6in



EL2019C

Fast, High Voltage Comparator with Master Slave Flip-Flop

DC Electrical Characteristics Vg = *15V, unless otherwise specified — Contd.

Parameter Description Temp Limits Test Level Units
Min Typ Max
VobiIs1 Vourt Range, Disabled,
Io, = —1mA
Vg = 15V 25°C 4.65 I \'
Vg = 15V T TMAX 4.65 III \s
Vg = +5V 25°C 3.65 \Y% \Y%
Vobis2 Vourt Range, Disabled,
IoL = +t1mA All —0.3 -1 I v
Vg = £5Vto +15V
VINH Clock or CS Inputs 25°C 2 I v
Logic High Input Voltage TN, Tmax 2 111 v
IIN Clock or CS Inputs 25°C +200 I HA
Logic Input Current
ViN = OV and Vi = 5V Ty, Tmax 300 III RA
VINL Clock or CS Inputs 25°C 0.8 I v
Logic Low Input Voltage T TMAX 0.8 I v
Is+EN Positive Supply 25°C 8.8 13 I mA
Current Enabled Tt TMAX 14 o mA
Is+DIs Positive Supply 25°C 4.9 6 I mA
Current Disabled Tt TMAX 7 I mA
Is—EN Negative Supply 25°C 14.5 17 I mA
Current Enabled Tt TMAX 18 o mA
Is—pIs Negative Supply 25°C 6.4 8.0 I mA
Current Disabled Tt TMAX 8.0 I mA
AC Electrical Characteristics vg = +15v, T4 = 25°C
s Limits .
Parameter Description Test Level Units
Min Typ Max
Ts Setup Time 5 mV Overdrive 12 20 II ns
Ty Hold Time -3 0 v ns
TopouT Clock to Output Delay 20 25 v ns
TopPMIN Minimum Clock Width 7 \A ns
TeEN Output 3-State Enable Delay 40 70 v ns
Tpis Output 3-State Disable Delay 150 300 v ns

Note 1: Veyp = +12V to —12V.

Note 2: Vg = *5V to £15V.

Note 3: The maximum power dissipation depends on package type, ambient temperature and heat sinking. See the Typical
Performance curves for more details.

TD is 3.8in

TDis 1.3in
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Fast, High Voltage Comparator with Master Slave Flip-Flop
Typical AC Performance Curves
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Typical AC Performance Curves — Contd.

Input Bias Current vs Input Bias Current
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NoWw oAoa

VouT (VOLTS)

=
-2
-3

5

Vourt vs Temperature

Vg = 45V N

Vg =15Vito +15V

VoL DISABLED

~-50 0 50 100
TEMPERATURE (°C)

VoL, vs Positive
Supply Voltage

VoL ENABLE

=8mA B
IsiNK =8mA y  ENABLE —

ISINK = 0mA ]

VoL DISABLE

I )SOURCE = 1mA

5 75 10 125 15

POSITIVE SUPPLY
VOLTAGE (V)

vg=t1sv { L
N\

Typical AC Performance Curves — Contd.
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Typical AC Performance Curves — Contd.

Clock to Output Delay vs Set-up Time vs PSRR vs
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Timing Diagram

Clockin
_________________ — Note: Since the hold time is negative
o c":"k:: . the input is a don’t care at the
output delay clock time. This ensures that
X X XXX XXX XXXKIIOXXXXXOON A 2.0 V lock noi ill not affect th.
SOOOO 000000999999 0090.0.99.0.009994 Comparator clock noise will not atiec e
RN 0.8 v out measurement.
2019-7
Block Diagram
CLOCKIN 02— CLK DY
MASTER-SLAVE 4
FLIP.FLOP —o-v
1 __ DIGITAL
—0 GROUND
N0 + D Q +
ouTPUT
_inod - D Q -
SWITCHED
BIAS CIRCUITS Bl
CIRCUITS
54 crpseLEcT
INPUT
Cs
2019-8
Function Table
Inputs Internal
Notes Output (Time n
(Time n—1) Q (Time n) put ( )
+IN —IN [ CLK
+ — . H Normal Comparator Operation H
- + L - L With “D” Flip-Flop L
+ — H - H Normal Comparator Operation High Z
— + H e L With “D” Flip-Flop; Power Down Mode High Z
X X L H Qn—1 Data Retained in Flip-Flop Qn—1
X X L L Qn—1 Data Retained in Flip-Flop Qn—1
X X L T Qn—1 Data Retained in Flip-Flop Qn—1
X X H H Qn—1 Data Retained in Flip-Flop, High Z
Output Power Down Mode
X X H L Qn—1 Data Retained in Flip-Flop, High Z
Output Power Down Mode
X X H = Qn—1 Data Retained in Flip-Flop, High Z
Output Power Down Mode

TDis 2.7in



Fast, High Voltage Comparator with Master Slave Flip-Flop

EL2019C

Application Hints

Device Overview

The EL2019 is the first comparator of its kind. It
is capable of 24V differential signals, yet has ex-
cellent accuracy, linearity and voltage gain. The
EL2019 has an internal master/slave flip-flop be-
tween the input and output. It even has a 3-state
output feature that reduces the power supply cur-
rents 50% when the output is disabled, yet the
input stage and latch remain active. This ex-
tremely fast and accurate device is built with the
proprietary Elantec Complementary Bipolar
Process, which is immune to power sequencing
and latch up problems.

Power Supplies

The EL2019 will work with £5V to 18V sup-
plies or any combination between (Example
+ 12V and —5V). The supplies should be well by-
passed with good high frequency capacitors
(0.01 wF monolithic ceramic recommended) with-
in Y, inch of the power supply leads. Good
ground plane construction techniques improve
stability, and the lead from pin 1 to ground
should be short.

Front End

The EL2019 uses schottky diodes to make a “bul-
let proof” front end with very low input bias cur-
rents, even if the two inputs are tied to very large
differential voltages (£ 24V).

The large common mode range (*12V mini-
mum) and differential voltage handling ability
(£ 24V min.) of the device make it useful in ATE
applications without the need for an input atten-
uator with its associated delay.

Recovery from Large Overdrives

Timing accuracy is excellent for all signals with-
in the common mode range of the device (+12V
with 15V supply). When the common mode
range is exceeded the input stage will saturate,
input bias currents increase and it may take as
much as 200 ns for the device to recover to nor-
mal operation after the inputs are returned to the
common mode range. If signals greater than the
common mode range of the device are anticipat-
ed, the inputs should be diode clamped to remain
within the common mode range of the device, or

the supply voltage be raised to encompass the in-
put signal in the common mode range.

Input Slew Rate

All comparators have input slew rate limitations.
The EL2019 operates normally with any input
slew rate up to 300 V/us. Input signal slew rates
over 300 V/us induce offset voltages of 5 mV to
20 mV. This induced offset voltage settles out in
about 20 ns, 20 times faster than previous high
voltage comparators. This shows up as an in-
creased set-up time.

Master Slave Flip-Flop

The built-in Master/Slave Flip-Flop only allows
the output to change when a positive edge is re-
ceived on the clock input. This feature has some
major benefits to the user. First, the device can-
not oscillate due to feedback from the output to
the inputs. Second, the device must make a deci-
sion when it receives a clock input, and the differ-
ence between deciding on a “0” or a “1” is limited
only by the input circuit noise, both internal and
external to the EL2019. With low impedance
sources and a good layout this uncertainty can be
less than 30 wV/RMS. Since a 30 uV change on
the input can cause a 4V change on the output
this works out to an effective gain of 103 dB,
more than adequate for a 16-bit analog to digital
converter.

The hold time of the EL2019 is worst case 0 ns,
and typically —3 ns. This means that the analog
signal is sampled typically 3 ns before the clock
time and, worst case, concurrent with the clock.

The EL2019 is sensitive to a large clock edge
rates. More than a 500 V/us edge rate at the
clock input will induce Vg shifts, reduce PSRR,
and cause the device to operate incorrectly at low
temperatures and low supply voltages. A good
method to control the clock edge rate is to place a
resistor in series and a capacitor to ground in par-
allel with the clock input. Generally, any time
constant 10 ns or greater will suffice.

Elantec tests the EL2019 with a nominal 20 ns
time constant, using a series 330() resistor and
61 pF of capacitance to ground (including
strays). All clocks are generated by Schottky
TTL and have a 0.25V to 3.5V swing.
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Application Hints — Contd.

Output Stage

The output stage of the EL2019 is a pair of com-
plementary emitter followers operating as a lin-
ear amplifier. This makes the output stage of the
EL2019 glitch free, and improves accuracy and
stability when operating with small signals.

3-State Output, Power Saving Feature
The EL2019 has an output stage which can be
put into a high impedance *“3-state” mode. When
it is in this mode, the input stage and latch re-
main active, yet the device dissipates only 50% of
the power used when the output is active. This
has advantages in large ATE systems where
there may be 1000 comparators, but only 10% are
in use at any one time.

The EL2019 will work properly with the chip se-
lect input (pin 5) floating, however, good R.F.
technique would be to ground this input if it is
not used.

Due to the power saving feature and linear out-
put stage, the EL2019 does not have a standard
TTL 3-state output stage. As such one must be
careful when using the 3-state feature with devic-
es other than other EL2018’s or EL2019’s. When
operating from * 15V supplies the 3-state feature
is compatible with all TTL families, however
CMOS families may conflict on high outputs.
Since the output stage of the EL2019 turns on
faster than it turns off, a 50() to 100} resistor in
series with the output will limit fault currents
between devices with minimum impact on logic
drive capability.

Typical Applications
A Wide Input Range Window Comparator

VIN

101V

§ cLOCK—

(Vin Range +12V to —12V
with Vg = £15V)

2019-9

The EL2019 makes an excellent comparator in
most analog to digital converters, due to its high
gain and fast response. Most 2504 based A to D
designs can be modified to use the EL2019 sim-
ply by using an inverted clock to the EL2019 as
shown below. This results in improved perform-
ance due to less jitter of the transition voltages.

ANALOG IN

V+

2504
S.AR.

12 BIT
DAC

CK D

Y

CLOCK IN

2019-11

Using the Power Down/
3-State Feature

Vout

LE/CLOCK

EL2018/19

- 4
5
6

LE/CLOCK

dl
iy

A
B 74L5138
Cc

o—
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Burn-In Circuit

R1, 1 kQ

-10V

Cc2

0.01
Ik,

D2

Pin numbers are for DIP packages. All packages use the same schematic.

Equivalent Schematic

2019-12
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EL2019 Macromodel

* Connections: +input

* | —input

* | | +V

* | \ | -V

. I I | | Cpin

* | \ | \ | ¢Cs

. I I | | | output
* N
.subckt M2019 2 3 8 4 6 5 7

*

* Input Stage
*

i1 8 10 700uA
r1 134 1K

r2 144 1K
ql8311qgn
q28212qgn
q3131110qp
q4 141210 qgp
i2 11 4 200nA
i3 12 4 200uA
*

* 2nd Stage & Flip Flop
*

*i4 8 24 700pnA
i4 8 24 1mA

q9 226 24 gp
ql018 17 24 qp
v1170 2.5V
q5151422qgp
q616 13 22 qp
r3154 1K

r4 16 4 1K
q716 1518 qp
q81516 18 qp
i5 8 40 500uA
ql1411740qp
ql2 42640 qp
ql3431641qgp
ql4 441541 gp
ql5444342qp
ql6434442qp
r5434 1K

r6 44 4 1K

*

* Output Stage
*

i7 8 35 2mA
s1352050sw
d2358ds

i6 26 34 5SmA

TAB WIDE

TD is 6.8in
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EL2019 Macromodel — Contd.

s234450sw
d33426ds
ql1982021qn?2
q204197qp2
r821760

r7 20 19 4K
ql7194426qn5
ql804326qn5
q22202030qn5
q23191930qgn8
d1019ds
q2101719qgp

*

* Power Supply Current

s

ips 8 4 4mA

*

* Models

¥

.model qn npn (is=2e— 15 bf =400 tf = 0.05nS cje = 0.3pF cjc=0.2pF ccs = 0.2pF)
.model gp pnp (is=0.6e—15 bf =60 tf = 0.3nS cje = 0.5pF cjc=0.5pF ccs = 0.4pF)
.model ds d(is=2e—12 tt=0.05nS eg=0.62V vj =0.58)

.model sw vswitch (von=10.4V voff=2.5V)

.ends

13

TAB WIDE

TD is 8.1in
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General Disclaimer

Specifications contained in this data sheet are in effect as of the publication date shown. Elantec, Inc. reserves the right to make changes
in the circuitry or specifications contained herein at any time without notice. Elantec, Inc. assumes no responsibility for the use of any
circuits described herein and makes no representations that they are free from patent infringement.

P d
WARNING — Life Support Policy
Elantec, Inc. products are not authorized for and should not be

HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS used within Life Support Systems without the specific written
consent of Elantec, Inc. Life Support systems are equipment in-
Elantec, Inc_ tended to support or sustain life and whose failure to perform
when properly used in accordance with instructions provided can
1996 TarOb Court be reasonably expected to result in significant personal injury or
Mllpltas, CA 95035 death. Users contemplating application of Elantec, Inc. products
Telephone. (408) 045-1323 in Life Support Systems are requested to contact Elantec, Inc.
: factory headquarters to establish suitable terms & conditions for
(800) 333-6314 these applications. Elantec, Inc.’s warranty is limited to replace-
Fax: (408) 045-9305 ment of defective components and does not cover injury to per-
. sons or property or other consequential damages.
European Office: 44-71-482-4596

16 Printed in U.S.A.



