ISL1557A FN6568

12V xDSL Differential Line Driver with Enhanced Output Protection Rev.4.00
Aug 3, 2020

The ISL1557A is a dual operational amplifier designed for Featu res

VDSL2 and ADSL line driving in DMT based solutions. This

device features a high drive capability of 750mA while * 21dBm output power capability

consuming only 6mA of supply current per amplifier and * Drives up to 750mA from a +12V supply

operating from a single 4.5V to 12V supply. The driver achieves
a typical distortion of -80dBc at 150kHz into a 25Q load. The
ISL1557A is designed with stronger output clamps to enhance -80dBc typical driver output distortion at full output at
protection against lightning transients. 150kHz

* 20Vp_p differential output drive into 21Q

-75dBc typical driver output distortion at 4MHz
-82dBc typical driver output distortion at 10MHz
-79dBc typical driver output distortion at 17MHz

The ISL1557A is available in the thermally-enhanced

16 Ld QFN package and is specified for operation over the full
-40°C to +85°C temperature range. The ISL1557A has two
control pins (Cg and C4) for controlling the bias and
enable/disable of the outputs. These controls allow for * Low quiescent current of 6mA per amplifier
lowering the power to fit the performance/power ratio for the Supply range

application. - ISL1557AIRZ ............. +2.25V to +6V, 4.5V to 12V

The ISL1557A is ideal for ADSL2+, SDSL, HDSL2, and VDSL

line driving applications, including both 14.5dBm and 21dBm
applications. ¢ Thermal shutdown

¢ 300MHz bandwidth

- * Pb-free (ROHS compliant)
Related Literature

For a full list of related documents, visit our website Appllcatlons
¢ ISL1557A product page * VDSL2 line drivers

¢ ADSL2+ CPE line driving
* G.SHDSL and HDSL2 line drivers
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ISL1557A

Ordering Information

PART NUMBER PART TEMP. RANGE | TAPE AND REEL PACKAGE PKG.
(Notes 2, 3) MARKING (°C) (UNITS) (Note 1) (RoHS Compliant) DWG. #
ISL1557AIRZ 155 7AIRZ -40 to +85 - 16 Ld 4x4 QFN L16.4x4H
ISL1557AIRZ-T7 155 7AIRZ -40 to +85 1k 16 Ld 4x4 QFN (Tape and Reel) |L16.4x4H

NOTES:

1. See TB347 for details about reel specifications.

2. These Pb-free plastic packaged products employ special Pb-free material sets; molding compounds/die attach materials and 100% matte tin plate
PLUS ANNEAL - e3 termination finish, which is 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

3. For Moisture Sensitivity Level (MSL), see the ISL1557A device page. For more information about MSL, see TB363.

Pin Configurations
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*THERMAL PAD MUST BE CONNECTED TO NEGATIVE SUPPLY: Vg.. QFN PACKAGE CAN BE USED IN SINGLE AND DUAL SUPPLY APPLICATIONS.
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ISL1557A

Pin Descriptions

PIN NUMBER PIN NAME FUNCTION
1,5,6,12,15 NC No connect

2 INA- Inverting input of Amplifier A

3 INA+ Non-inverting input of Amplifier A

4 GND Ground connect

7 VS- Negative supply

8 Co (Note 4) Current control bias pin

9 C4 (Note 4) Current control bias pin

10 INB+ Non-inverting input of Amplifier B

11 INB- Inverting input of Amplifier B

13 OouTB Output of Amplifier B

14 VS+ Positive supply

16 OUTA Output of Amplifier A

NOTE:

4. The single DSL port is made of Amplifiers A and B. Cg and C4 control Ig settings for the DSL port.
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ISL1557A

Absolute Maximum Ratings (1,-+25°c)

Thermal Information

Vg+ VoltagetoGround...............cooiiiiiiint, -0.3V to +13.2V Ambient Operating Temperature Range............... -40°C to +85°C
VintVoltage ... GND to Vg+ Storage Temperature Range. ................... ... -60°C to +150°C
Currentintoanylnput ........ .. .. it e 8mA Operating Junction Temperature . ..............covviivnnann, +150°C
Continuous OutputCurrent .. .......... ..ottt 75mA Power Dissipation. . ......................... see Figure 23 on page 8
CO,CLEOGrouNnd ... ..ovuiiii ittt i e +6.6V Pb-Free reflow profile. . ........... ..o, see TB493
ESD Rating

HumanBodyModel . ...ttt i i eaens 1kV

Machine Model . ............ .. it iaenenn 1.5kV

CAUTION: Do not operate at or near the maximum ratings listed for extended periods of time. Exposure to such conditions may adversely impact product reliability and

result in failures not covered by warranty.

Electrical Specifications Vg =12V, Rg = 750Q, R|.p|rF = 50Q, Co = C4 = OV, Ty = +25°C, unless otherwise specified.

PARAMETER | DESCRIPTION CONDITIONS | miN | TYP | mAX | uNm
AC PERFORMANCE
BW -3dB Bandwidth R =499Q, Ay = +5 300 MHz
Rg = 7500, Ay = +5 250 MHz
Rf = 7500, Ay = +10 200 MHz
THD Total Harmonic Distortion, Differential |f=4MHz, Vo =4Vp.p pirF, RLpiFF = 100Q -75 dBc
f=10MHz, Vg = 4Vp_p_pIFF, RLDIFF = 100Q -82 dBc
f=17MHz, Vg = 4Vp.p_piFr, RL-DIFF = 1000 79 dBc
SR Slew Rate, Single-ended Vour from -3V to +3V 750 1200 V/us
DC PERFORMANCE
Vos_cm Offset Voltage Common Mode -40 +40 mV
Vos_bpm Offset Voltage Differential Mode -7.5 +7.5 mV
RoL Differential Transimpedance Vourt = 12Vp.p differential, unloaded 3.0 MQ
INPUT CHARACTERISTICS
Ig+ Non-Inverting Input Bias Current -7.0 +7.0 HA
8- DM Inverting Input Bias Current Differential -75 3 +75 WA
Mode
eN Input Noise Voltage f = 10kHz 8.2 n\WHz
iN Input Noise Current f = 10kHz 25 pAA~Hz
OUTPUT CHARACTERISTICS
Vout Loaded Output Swing (Single- ended) |Vg =6V, R _ppr = 50Q +4.85 5.0
Vg = 26V, RL.p|rr = 20Q +4.4 4.7
lout Output Current R =0Q 1000 mA
SUPPLY
Vg Supply Voltage Single supply 4.5 13.2 \'
Ig+ (Full Bias) Positive Supply Current per Amplifier | All outputs at OV, Cg = C4 = OV 12 15 215 mA
Is+ (Medium Bias) |Positive Supply Current per Amplifier  |All outputs at OV, Co =5V, C4 = 0V 11 mA
I+ (Low Bias) Positive Supply Current per Amplifier | All outputs at OV, Co = 0V, C4 =5V 6.0 mA
Is+ (Power down) |Positive Supply Current per Amplifier | All outputs at OV, Co = C4 = 5V 0.6 1.0 mA
liNH, Co Or C4 Co, C1 Input Current, High Co,C1 =6V 100 175 250 MA
IINL Coor Cq Co, C4 Input Current, Low Cp, C1 =0V -5 +5 HA
ViNH, Co or Cq Co, C1 Input Voltage, High 2.0
VINL: Co or C4 Co, C1 Input Voltage, Low 0.8
FN6568 Rev.4.00 Page 4 of 11
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ISL1557A

Typical Performance Curves
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ISL1557A

Typical Performance Curves (continued)
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ISL1557A

Typical Performance Curves (continued)
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ISL1557A

Typical Performance Curves (continueq)
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ISL1557A

Applications Information

Product Description

The ISL1557A is a dual operational amplifier designed for line
driving in DMT ADSL2+ and VDSL solutions. It is a dual current
mode feedback amplifier with low distortion that draws a
moderately low supply current. It is built using proprietary
Renesas complimentary bipolar process and is offered in
industry standard pinouts. Due to the current feedback
architecture, the ISL1557A closed-loop 3dB bandwidth is
dependent on the value of the feedback resistor. First, select the
desired bandwidth by choosing the feedback resistor, R, then
set the gain by choosing the gain resistor, Rg. The curves at the
beginning of the “Typical Performance Curves” on page 5 show
the effect of varying both R and Rg. The 3dB bandwidth is
somewhat dependent on the power supply voltage.

Power Supply Bypassing and Printed Circuit
Board Layout

As with any high frequency device, good printed circuit board
layout is necessary for optimum performance. Ground plane
construction is highly recommended. Lead lengths should be as
short as possible (below 0.25"). The power supply pins must be
well bypassed to reduce the risk of oscillation. A 4.7uF tantalum
capacitor in parallel with a 0.1uF ceramic capacitor is adequate
for each supply pin. During power-up, it is necessary to limit the
slew rate of the rising power supply to within 1V/us. If the power
supply rising time is undetermined, a series 10Q resistor on the
power supply line can be used to ensure the proper power supply
rise time.

For good AC performance, parasitic capacitances should be kept
to a minimum, especially at the inverting input. This implies
keeping the ground plane away from this pin. Carbon resistors
are acceptable, but avoid using wire-wound resistors because of
their parasitic inductance. Similarly, capacitors should be low
inductance for the best performance.

Capacitance at the Inverting Input

Due to the topology of the current feedback amplifier, stray
capacitance at the inverting input will effect the AC and transient
performance of the ISL1557A when operating in the non-
inverting configuration.

In the inverting gain mode, added capacitance at the inverting
input has little effect because this point is at a virtual ground and
stray capacitance is therefore not detected by the amplifier.

Feedback Resistor Values

The ISL1557A has been designed and specified with Rp = 750Q
for Ay = +5. This value of feedback resistor yields extremely flat
frequency response with 1dB peaking out to 250MHz. As with all
current feedback amplifiers, wider bandwidth, at the expense of
slight peaking, can be obtained by reducing the value of the
feedback resistor. Inversely, larger values of feedback resistor
will cause rolloff to occur at a lower frequency. See the curves in
the “Typical Performance Curves” section starting on page 5,
which show 3dB bandwidth and peaking vs frequency for various
feedback resistors and various supply voltages.

Bandwidth vs Temperature

Although many amplifiers’ supply current and consequently 3dB
bandwidth drop off at high temperatures, the ISL1557A is
designed to have little supply current variations with
temperature. An immediate benefit is that the 3dB bandwidth
does not drop off drastically with temperature.

Supply Voltage Range

The ISL1557A is designed to operate with supply voltages from
+2.25V to £6V nominal. Optimum bandwidth, slew rate, and
video characteristics are obtained at higher supply voltages.

Single Supply Operation

If a single supply is desired, values from +4.5V to +12V nominal
can be used as long as the input common mode range is not
exceeded. When using a single supply, be sure to either:

¢ DC bias the inputs at an appropriate common mode voltage
and AC couple the signal, or:

* Ensure the driving signal is within the common mode range of
the ISL1557A.

ADSL CPE Applications

The ISL1557A is designed as a line driver for ADSL CPE modems.
It is capable of outputting 450mA of output current with a typical
supply voltage headroom of 1.3V. It can achieve -85dBc of
distortion at low 7.1mA of supply current per amplifier.

The average line power requirement for the ADSL CPE
application is 14.5dBm (28mW) into a 100Q line. The average
line voltage is 1.67VR\ys. The ADSL DMT peak to average ratio
(crest factor) of 5.3 implies peak voltage of 7.5V into the line.
Using a differential drive configuration and transformer coupling
with standard back termination, a transformer ratio of 1:2 is
selected. The circuit configuration is shown in Figure 24.

12.5
750 TX1
>
$250Q 1:2
, 125
+ AA
u) W
750
A

A\

FIGURE 24. CIRCUIT CONFIGURATION
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ISL1557A

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

Aug 3, 2020 4.00 Updated links throughout.

Removed ISL1557AIUEZ information throughout document.

Updated POD L16.4x4H to the latest revision, changes are as follows:

-Added note 7 and the Note 7 references to bottom view and Typ Pattern view
-Removed “base plane” from side view

-Updated the lead width dimension from 0.33 +0.02 to 0.33 +0.05

Mar 2, 2018 3.00 -Added Related Literature section on page 1.

-Added Notes 1, 2, and 3 on page 2.

-Updated package outline drawing on page 10.

-Removed About Intersil section and added Renesas disclaimer.

Dec 9, 2015 2.00 - Updated Ordering Information Table on page 1.
- Added Revision History.
- Added About Intersil Verbiage.
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ISL1557A

Package Outline Drawing

L16.4x4H
16 Lead Quad Flat No-Lead Plastic Package
Rev 1, 7/20
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For the most recent package outline drawing, see L16.4x4H.
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4x[1.95]— Pin #1 Identification
. Chamfer 0.450 x 45

N

/Pin #1 Index Area
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See Detail "X"
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Side View
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Detail "X"

Notes:
1. Dimensions are in millimeters.
Dimensions in () for reference only.

2. Dimensioning and tolerancing conform to ASME Y14.5m-1994.
3. Unless otherwise specified, tolerance: Decimal 0.05

Dimension applies to the metallized terminal and is measured
between 0.15mm and 0.30mm from the terminal tip.

A Tiebar shown (if present) is a non-functional feature.
The configuration of the pin #1 identifier is optional, but must be

located within the zone indicated. The pin #1 identifier can be
either a mold or mark feature.

A Pin 1 corner chamfer not required.
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IMPORTANT NOTICE AND DISCLAIMER

RENESAS ELECTRONICS CORPORATION AND ITS SUBSIDIARIES (‘RENESAS”) PROVIDES TECHNICAL
SPECIFICATIONS AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING
REFERENCE DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND
OTHER RESOURCES “AS IS” AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING, WITHOUT LIMITATION, ANY IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT OF THIRD PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for developers skilled in the art designing with Renesas products. You are solely responsible
for (1) selecting the appropriate products for your application, (2) designing, validating, and testing your application, and (3)
ensuring your application meets applicable standards, and any other safety, security, or other requirements. These
resources are subject to change without notice. Renesas grants you permission to use these resources only for
development of an application that uses Renesas products. Other reproduction or use of these resources is strictly
prohibited. No license is granted to any other Renesas intellectual property or to any third party intellectual property.
Renesas disclaims responsibility for, and you will fully indemnify Renesas and its representatives against, any claims,
damages, costs, losses, or liabilities arising out of your use of these resources. Renesas' products are provided only subject
to Renesas' Terms and Conditions of Sale or other applicable terms agreed to in writing. No use of any Renesas resources
expands or otherwise alters any applicable warranties or warranty disclaimers for these products.

Corporate Headquarters

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.

(Rev.1.0 Mar 2020)

Contact Information

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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