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The EL7202, EL7212, EL7222 ICs are matched dual-drivers Features
that improve the operation of the industry standard DS0026 )
clock drivers. The Elantec versions are very high speed * Industry standard driver replacement
drivers capable of delivering peak currents of 2.0 amps into « Improved response times
hlghly capacitive loads. The hl.gh spized perfor.maTcelz |s. . Matched rise and fall times
achieved by means of a proprietary “Turbo-Driver” circuit
that speeds up input stages by tapping the wider voltage * Reduced clock skew
swing at the output. Improved speed and drive capability are - Low output impedance
enhanced by matched rise and fall delay times. These . )
matched delays maintain the integrity of input-to-output * Low input capacitance
pulse-widths to reduce timing errors and clock skew « High noise immunity
problems. This improved performance is accompanied by a | d clocki ¢
10 fold reduction in supply currents over bipolar drivers, yet mproved clocking rate
without the delay time problems commonly associated with * Low supply current
CMOS devices. Dynamic switching losses are minimized . .
. . . * Wide operating voltage range
with non-overlapped drive techniques.
+ Pb-Free available (RoHS compliant)
Pinouts L
Applications
EL7212 EL7222
(8-PIN PDIP, SO) (8-PIN PDIP, SO) « Clock/line drivers
TOP VIEW TOP VIEW
« CCD Drivers
—/ —/ .
Ne [1] (8] ne ne [0 5] ne * Ultra-sound transducer drivers
IN A E—Do—z] ouT A IN A [Z—DO—ZI ouT A + Power MOSFET drivers
ono [3] [6] v+ oo [3] [6] v+ » Switch mode power supplies
INB E_DO_E ouT 8 INB E_D_EI ouT B + Class D switching amplifiers
INVERTING COMPLEMENTARY + Ultrasonic and RF generators
DRIVERS DRIVERS » Pulsed circuits
EL7202
(8-PIN PDIP, SO)
TOP VIEW
—/
ne [0 [g] ne
IN A E—D—ﬂ ouT A
oND [3] [6] v+
IN B E—D—E ouT B
NON-INVERTING
DRIVERS
Manufactured under U.S. Patent Nos. 5,334,883, #5,341,047
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EL7202, EL7212, EL7222

Ordering Information

Part Number PART MARKING TAPE & REEL PACKAGE PKG. DWG. #

EL7202CN (No longer available, EL7202CN - 8 Ld PDIP E8.3

recommended replacement:

EL7202CS2Z)

EL7202CSz 7202CSZ - 8 Ld SOIC M8.15E

(See Note) (Pb-free)

EL7202CSZ-T7 7202CSZ 7 8 Ld SOIC M8.15E

(See Note) (Pb-free)

EL7202CSZ-T13 (See Note) 7202CSZ 13" 8 Ld SOIC M8.15E
(Pb-free)

EL7212CNz EL7212CN Z - 8 Ld PDIP* E8.3
(Pb-free)

EL7212CSz 7212CSZ - 8 Ld SOIC M8.15E

(See Note) (Pb-free)

EL7212CSZ-T7 7212CSZ 7 8 Ld SOIC M8.15E

(See Note) (Pb-free)

EL7212CSZ-T13 7212CSZ 13” 8 Ld SOIC M8.15E

(See Note) (Pb-free)

EL7222CSz 7222CSZ - 8 Ld SOIC M8.15E

(See Note) (Pb-free)

EL7222CSZ-T7 7222CSZ 7 8 Ld SOIC M8.15E

(See Note) (Pb-free)

EL7222CSZ-T13 7222CSZ 13” 8 Ld SOIC M8.15E

(See Note) (Pb-free)

NOTE: Pb-free products employ special Pb-free material sets; molding compounds/die attach materials and 100% matte tin plate termination finish,
which are RoHS compliant and compatible with both SnPb and Pb-free soldering operations. Pb-free products are MSL classified at Pb-free peak
reflow temperatures that meet or exceed the Pb-free requirements of IPC/JEDEC J STD-020.

*Pb-free PDIPs can be used for through hole wave solder processing only. They are not intended for use in Reflow solder processing applications.
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EL7202, EL7212, EL7222

Absolute Maximum Ratings (T = 25°C)

Supply (V+toGnd) ... 16.5V
InputPins. ........... .. ... .. .. ... -0.3V to +0.3V above V+
Combined Peak Output Current. . . ........................ 4A
Storage TemperatureRange .. ................ -65°C to +150°C
Ambient Operating Temperature . .. ............. -40°C to +85°C

Operating Junction Temperature . .. .................... 125°C
Power Dissipation
SOIC. . o 570mW
PDIP . 1050mW

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is a stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

IMPORTANT NOTE: All parameters having Min/Max specifications are guaranteed. Typical values are for information purposes only. Unless otherwise noted, all tests

are at the specified temperature and are pulsed tests, therefore: T3 = Tc = Ta

DC Electrical Specifications

Ta =25°C, V = 15V unless otherwise specified

parameter Description Test Conditions Min ‘ Typ ‘ Max ‘ Units

INPUT

ViH Logic “1” Input Voltage 24 \Y

lH Logic “1” Input Current @V+ 0.1 10 pA

Vi Logic “0” Input Voltage 0.8 \%

e Logic “0” Input Current @oVv 0.1 10 pA

VHhvs Input Hysteresis 0.3 \

OUTPUT

Ron Pull-Up Resistance loyTt =-100mA 3 6 Q

RoL Pull-Down Resistance loyt = +100mA 4 6 Q

Ipk Peak Output Current Source 2 A
Sink 2

Ipc Continuous Output Current Source/Sink 100 mA

POWER SUPPLY

Is Power Supply Current Inputs High/EL7202 4.5 7.5
Inputs High/EL7212 1 2.5 mA
Inputs High/EL7222 2.5 5.0

Vs Operating Voltage 4.5 15 \%

AC Electrical Specifications Ta =25°C, V = 15V unless otherwise specified

parameter Description Test Conditions Min Typ ‘ Max ‘ Units

SWITCHING CHARACTERISTICS

tR Rise Time C_ = 500pF 7.5 ns
CL = 1000pF 10 20

te Fall Time C_ = 500pF 10 ns
CL = 1000pF 13 20

tp1 Turn-On Delay Time See Timing Table 18 25 ns

tp2 Turn-Off Delay Time See Timing Table 20 25 ns
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EL7202, EL7212, EL7222

Timing Table

5V
Input 2.5V -
0
90%
Inverted
Output
10%
90%
Non-Inverted
Output
10%

Standard Test Configuration

4.7 uF

L
g Tan.
2 7 Output
oO—
Input

1000 pF

v

Simplified Schematic

Output

— Input Buffer Reference & Inverting 2nd Inverting Super Invertor
Level Shifter Buffer w/ Buffer
Hysterisis
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EL7202, EL7212,

EL7222

Typical Performance Curves

MAX POWER/DERATING CURVES

SWITCH THRESHOLD vs SUPPLY VOLTAGE

W —\ | | 20 High Limit = 2.4V
1.05W\ [ [ 1.8
T 0, =95°C/W
800mw |- 8-Lead 1.6 A
PDIP \ LY / Hysteresis
T d g
600mw 270 mW A} 2 14 v
N Max T, = 125°¢C > /
- . 5 1.2
400mW F 8—Lead\\ 2
NSO % N < 0
Low Limit = 0.8V
200mW [0 = 175<Tc/w N A \
] 3 T
0 25 50 75 100 125 150 5 10 15
°cC Supply Voltage
INPUT CURRENT vs VOLTAGE PEAK DRIVE vs SUPPLY VOLTAGE
V - Supply
10.00 15 10 5 0
0 —=
7
2.000 / 2.04
2 g —— N-CHANNEL
E /9 I Sink / /
z 0 / ~1.0A / ,/
- /
/
/ / / 1.0A
4 / / P-CHANNEL — | Source
/S 7
-10.00 2.0 |/ 7
-5.0 0 v+ 20.0 -
~
Vg 2.500/div (V) =
0 5 10 15
V - Supply
QUIESCENT SUPPLY CURRENT ;ﬁﬁ;ffgg:ﬁlgg vs
8 / A CASE: s Measured at
/ Device | Input Level | Curve \ 100 mA
~ 7 | -
H / B EL7202 GND A s \
= 6 EL7202 | GND, V+ B g 6
E . / c EL7202 v+ c < \ Pull Down
5, // EL7212 GND c s, =~
‘i // EL7212 | GND, V+ D &
> 3 + b EL7212 v+ E : A ——
S Y/ z Pull Up
a2 & A EL7222 GND B € 2
. EL7222 | GND, V+ c
— E
T EL7222 v+ D
0 0
5 10 15 5 10 15
Supply Voltage (V) Supply Voltage
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EL7202, EL7212, EL7222

Typical Performance Curves (continued)

AVERAGE SUPPLY CURRENT vs AVERAGE SUPPLY CURRENT
VOLTAGE AND FREQUENCY vs CAPACITIVE LOAD
100 e 100 —=—rrrm
P =
Vpp = +15V 7 [~ 10,000 pF T4 y.4uby.
— 4Pp% —_ 4 I
= T A = u A // //
R i i % z !
e Vpp = +10V 7 - AN
8 o 4 s 771100 pF
5 e s x4
o == It SH oy = 45y o d No Load 11|
> Lt DD >
PR EoA = 3
= - e
> T | >
a ] — ;| a
C, = 1000 pF ]
HHH | I | I ‘ (Equivalent Internal Capacitance = 470 pF)
0.1 0.1
10kHz 100kHz 1 MHz 10 MHz 10 kHz 100kHz 1MHz 10 MHz
Frequency Frequency
RISE/FALL TIME vs LOAD RISE/FALL TIME vs SUPPLY VOLTAGE
100 TTTT 30
Vpp = 10V
80
@ N
c c
‘; ~ 20
g 50 g t
[ =
- — Qf\ L
2 40 t © ——
} N S 10 \
@ ? + ——
& V. z R
20 T
L R
B ; C, = 1000 pF
= g | - | |
0
100 1,000 10,000 5 7.5 10 12.5 15
Load Capacitance (pF) Supply Voltage
PROPAGATION DELAY vs SUPPLY VOLTAGE RISE/FALL TIME vs TEMPERATURE
40 30
t,
D2
30 vt N
— =
@ ~ 20
~ Q
o o1 TN~ E 4
£ 2 - F —
- = /\///
g T —1 —
3 AN
S 2 | t
Vpp = 10V
C_ = 1000 pF C_ = 1000pF
0 . ! 0 1 L !
5 7.5 10 12.5 15 -50 -25 0 25 50 75 100 125
Supply Voltage Temperature — °C
DELAY vs TEMPERATURE
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2 02 ] |
< [
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>
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i
=)
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0 . . .
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EL7202, EL7212, EL7222

EL7212 Macro Model

**** EL7212 model ****

* input

* | gnd

* [ | Vsupply
* | | | Vout
subcktM7212 2 3 6 7
V112316

R11315 1k

R2 14 15 5k

R5 11 12 100

C115343.3 pF

D1 14 13 dmod

X113 112 3 comp1

X216 12 15 3 comp1

sp 67 16 3 spmod

sn 7 3 16 3 snmod

g1110130938u

.model dmod d

.model spmod vswitch ron3 roff2Zmeg von1 voff1.5
.model snmod vswitch ron4 roff2meg von3 voff2
.ends M7212

.subckt comp1 out inp inm vss

e1 out vss table { (v(inp) v(inm))* 5000} (0,0) (3.2,3.2)
Rout out vss 10meg

Rinp inp vss 10meg

Rinm inm vss 10meg

.ends comp1

|
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EL7202, EL7212, EL7222

Revision History

The revision history provided is for informational purposes only and is believed to be accurate, but not warranted. Please visit our website to make
sure you have the latest revision.

DATE REVISION CHANGE

Feb 18, 2020 2.01 Updated ordering information table.

Added Revision History

Replaced POD MDP0031 with E8.3 POD.
Replaced POD MDP0027 with M8.15E POD.
Updated disclaimer
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EL7202, EL7212, EL7222

Package Outline Drawings

R E8.3 (JEDEC MS-001-BA ISSUE D)
E1 8 LEAD DUAL-IN-LINE PLASTIC PACKAGE (PDIP)
'233 2 3 N2 INCHES MILLIMETERS
R AR A A =] SYMBOL | MIN MAX MIN MAX |NOTES

A A - 0.210 - 5.33 4
H‘i D 4>| —E —>» A1 0.015 - 0.39 - 4

E
PLANE YY) ' A2 0115 | 0.195 | 2.93 4.95 -
A
SEATING A i B 0.014 | 0.022 | 0356 | 0.558 -
PLANE | A ¢ | B1 0045 | 0070 | 115 | 1.77 | 8,10

1

L
D1-> >l 5 A ea] c 0008 | 0014 | 0204 | 0355 | -
[¢] ec>| < c D | 0355 | 0400 | 901 |10.16

5

e - -
0.010 025)@|c|A[BE®) | B D1 0.005 013 5
E 0.300 0.325 7.62 8.25 6
NOTES: E1 0.240 | 0.280 | 6.10 7.11 5
1. Controlling Dimensions: INCH. In case of conflict between e 0.100 BSC 254 BSC -
English and Metric dimensions, the inch dimensions control. : :

2. Dimensioning and tolerancing per ANSI Y14.5M-1982. €A 0.300 BSC 7.62BSC
3. Symbols are defined in the “MO Series Symbol List” in Section e - 0.430 - 10.92
2.2 of Publication No. 95. L 0.115 0.150 293 381

4. Dimensions A, A1 and L are measured with the package seated N
in JEDEC seating plane gauge GS-3.

AN O

8 8 9
Rev. 0 12/93

5. D, D1, and E1 dimensions do not include mold flash or protru-
sions. Mold flash or protrusions shall not exceed 0.010 inch
(0.25mm).

6. E and are measured with the leads constrained to be per-

pendicular to datum .

7. e and ec are measured at the lead tips with the leads uncon-
strained. ec must be zero or greater.

8. B1 maximum dimensions do not include dambar protrusions.
Dambar protrusions shall not exceed 0.010 inch (0.25mm).

9. N is the maximum number of terminal positions.

10. Cornerleads (1, N, N/2 and N/2 + 1) for E8.3, E16.3, E18.3,
E28.3, E42.6 will have a B1 dimension of 0.030 - 0.045 inch
(0.76 - 1.14mm).

FN7282 Rev.2.01
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EL7202, EL7212, EL7222

M8.15E
8 LEAD NARROW BODY SMALL OUTLINE PLASTIC PACKAGE
Rev 0, 08/09
e 4902010 —=p]a]
DETAIL "A" 0.22+0.03
Hd H'HH
f
| 6.0+0.20
B | _I_ — _—  _ 390+0.10
O
[
L | I
PIN NO.1 / | 1l
ID MARK Q Q | E' IEI
| |
‘ ‘ | (0.35) x 45° g
127 | | | 0.43+0.076
¢-[0.25M)[C[A
SaEREE SIDE VIEW “B”

TOP VIEW

|
|

T \ \
1.75 MAX —y — S l |
|
|
|

1.45+0.1
0.25
GAUGE PLANE
0.175+0.075 \ SEATING PLANE
[alo.10/C
SIDE VIEW “A
0.63 £0.23

DETAIL "A"
(1.27) ‘ ‘ i (0.60)
f NOTES:
5 - (1.50)
1. Dimensions are in millimeters.
Dimensions in () for Reference Only.
2. Dimensioning and tolerancing conform to AMSE Y14.5m-1994.
(5.40) 3. Unless otherwise specified, tolerance : Decimal + 0.05

4. Dimension does not include interlead flash or protrusions.
Interlead flash or protrusions shall not exceed 0.25mm per side.

The pin #1 identifier may be either a mold or mark feature.

Reference to JEDEC MS-012.

o

—UUY

TYPICAL RECOMMENDED LAND PATTERN
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Notice

10.

11.
12.

(Note1)

(Note2)

Corporate Headquarters

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.
Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.
You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.
Renesas Electronics products are classified according to the following two quality grades: "Standard” and "High Quality". The intended applications for
each Renesas Electronics product depends on the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user's manual or other Renesas Electronics document.
When using Renesas Electronics products, refer to the latest product information (data sheets, user's manuals, application notes, "General Notes for
Handling and Using Semiconductor Devices" in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.
Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.
Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.
Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.
It is the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.
This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.
Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

"High Quality":

"Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
"Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

(Rev.4.0-1 November 2017)

Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:

www.renesas.com/contact/

© 2020 Renesas Electronics Corporation. All rights reserved.
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T Life

Hu1Boe NapTHEPCTBO

000 “/1aiipINeKTPOHUKC” “LifeElectronics” LLC

MHH 7805602321 K 780501001 P/C 40702810122510004610 ®AKb "ABCO/IOT BAHK" (3A0) 6 2.CaHkm-Ilemep6bypee K/C 30101810900000000703 EUK 044030703

KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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Ten: +7 (812) 336 43 04 (MHO20KaHANbHbI)
Email: org@lifeelectronics.ru
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