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The ISL1557 is a dual operational amplifier designed for
VDSL2 and ADSL line driving in DMT based solutions. This
device features a high drive capability of 750mA while
consuming only 6mA of supply current per amplifier and
operating from a single 4.5V to 12V supply. The driver achieves
a typical distortion of -80dBc at 150kHz into a 25Q load.

The ISL1557 is available in the thermally-enhanced 16 Ld QFN
and 10 Ld HMSOP package and is specified for operation
across -40°C to +85°C (IRZ, IUEZ) or -40°C to +125°C (FRZ)
temperature ranges. The ISL1557 has control pins CO and C1
for controlling the bias and enable/disable of the outputs.
These controls allow for lowering the power to fit the
performance/power ratio for the application.

The ISL1557 is ideal for ADSL2+, SDSL, HDSL2, and VDSL line
driving applications, including both 14.5dBm and 21dBm
applications.

Related Literature

For a full list of related documents, visit our website

¢ ISL1557 product page
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Features

¢ Full-range industrial temperature (FRZ only): -40°C to +125°C
¢ 21dBm output power capability

* Drives up to 750mA from a +12V supply

20Vp_p differential output drive into 210

-80dBc typical driver output distortion at full output at
150kHz

-75dBc typical driver output distortion at 4MHz
-71dBc typical driver output distortion at 10MHz
-75dBc typical driver output distortion at 17MHz

* Low quiescent current of 6GmA per amplifier

¢ Supply range
- ISL1557IRZ, ISLA557FRZ. . .. +2.25V to 6V, 4.5V to 12V
- ISLABSTIUEZ. . ... i i 4.5Vto 12V

¢ 300MHz bandwidth
¢ Thermal shutdown

¢ Pb-free (RoHS compliant)

Applications

* VDSL2 line drivers

* Power line communications line drivers
e ADSL2+ CPE line driving

* G.SHDSL and HDSL2 line drivers
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FIGURE 1. TYPICAL OPERATING CIRCUIT
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ISL1557

Ordering Information

PART NUMBER PART TEMP. TAPE AND REEL PACKAGE PKG.
(Notes 2, 3) MARKING RANGE (°C) (UNITS) (Note 1) (RoHS COMPLIANT) DWG. #
ISL1557FRZ 155 7FRZ -40 to +125 - 16 Ld 4x4 QFN L16.4x4H
ISL1557FRZ-T7 155 7FRZ -40 to +125 1k 16 Ld 4x4 QFN L16.4x4H
ISL1557IRZ 155 7IRZ -40 to +85 - 16 Ld 4x4 QFN L16.4x4H
ISL1557IRZ-T7 155 7IRZ -40 to +85 1k 16 Ld 4x4 QFN L16.4x4H
ISL1557IUEZ BBVAA -40 to +85 - 10 Ld HMSOP M10.118B
ISL1557IUEZ-T7 BBVAA -40 to +85 1.5k 10 Ld HMSOP M10.118B

ISL1557IRZ-EVAL

Evaluation Board

NOTES:

1. Refer to 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 RoOHS 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), refer to the ISL1557 product information page. For more information about MSL, refer to 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.

ISL1557
(10 LD HMSOP)
TOP VIEW
vs+[1] ~ 10 ouTB
Nc[2] ! ' [9]INB-
OUTA[3] Vg.* ; [8]INB+
INA-[4] . : [Tlet
INA+[5] [6]co

*THERMAL PAD MUST BE CONNECTED TO NEGATIVE SUPPLY: Vg_.

HMSOP PACKAGE CAN BE USED IN SINGLE SUPPLY APPLICATIONS

ONLY.
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ISL1557

Pin Descriptions

16 LD QFN 10 LD HMSOP
(Note 4) (Note 5) PIN NAME FUNCTION
1,5,6,12,15 2 NC No Connect
2 4 INA- Inverting Input of Amplifier A
3 5 INA+ Non-Inverting Input of Amplifier A
4 - GND Ground Connect
7 - VS- Negative Supply
8 6 co Bias Control Pin O
9 7 c1 Bias Control Pin 1
10 8 INB+ Non-Inverting Input of Amplifier B
11 9 INB- Inverting Input of Amplifier B
13 10 ouTB Output of Amplifier B
14 1 VS+ Positive Supply
16 3 OUTA Output of Amplifier A
NOTE:

4. Thermal pad must be connected to negative supply: Vg.. QFN package can be used in single and dual supply applications.

5. Thermal pad must be connected to negative supply: Vg.. HMSOP package can be used in single supply applications only.

TABLE 1. BIAS MODE CONTROL

CONTROL INPUTS
CO (V) C1(v) BIAS MODES TYPICAL SUPPLY CURRENT PER AMPLIFIER (mA)
0 (o] Full 15
0 5 Medium 11
5 0 Low 6.0
5 5 Power Down 0.6
FN7522 Rev.5.00 Page 3 of 15
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ISL1557

Absolute Maximum Ratings 1, =+25°c)

Vgt VoltagetoGround.................coiiinnnn.... -0.3Vto +13.2V
VintVoltage ... GND to Vg+
Currentintoanylnput ........ ...t 8mA
Continuous Qutput Current . ...t 75mA
CO,CLtoGrouNd . ...ttt i it e et +6.6V
ESD Rating

HumanBody Model ........ ...ttt iiaannn 3kV

Machine Model . .........oouiiiiiii it 250V

Thermal Information

Thermal Resistance 0ja (°C/W)  0)c (°C/W)

10 Ld HMSOP Package (Notes 6, 7) ..... 62 14

16 Ld QFN Package (Notes 6,7) ........ 52 14
Ambient Operating Temperature Range

ISLABSTFRZ . ..ottt e ey -40°C to +125°C

ISL1557IRZ, ISLA557IUEZ ..........ccvivvinnnnnn. -40°Cto +85°C
Storage Temperature Range. ...............cocvuvnnn -60°C to +150°C
Operating Junction Temperature ..............cciviiiinnnn, +150°C
Power Dissipation. ..................... See Figure 24 on page 9
Pb-Free reflow profile.............co i, see TB493

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.

NOTES:

6. 0jp is measured in free air with the component mounted on a high-effective thermal conductivity test board with “direct attach” features. See TB379.

7. For 0y, the “case temp” location is the center of the exposed metal pad on the package underside.

Electrical Specifications

Vg =12V, Rg = 750Q, Rp|rr = 50Q, Tp = +25°C, unless otherwise specified.

MIN MAX
PARAMETER SYMBOL CONDITIONS (Note8) | TYP | (Note8) | UNIT
AC PERFORMANCE
-3dB Bandwidth BW R =499Q, Ay =+5 300 MHz
Rg=750Q, Ay = +5 250 MHz
Rp = 750Q, Ay = +10 200 MHz
Total Harmonic Distortion, Differential THD f =200kHz, Vg = 16Vp_p, R.pjpr = 100Q =72 -83 dBc
f = 4MHz, Vg = 2Vp_p, R pjpr = 100Q -75 dBc
f = 10MHz, Vg = 2Vp_p, R|pjrr = 100Q -71 dBc
f=17MHz, Vg = 2Vp_p, RL.piFF = 100Q -75 dBc
Slew Rate, Single-Ended SR Vour from -3V to +3V 750 1200 V/us
DC PERFORMANCE
Offset Voltage Common-Mode Vos_cm -40 +40 mV
Offset Voltage Differential Mode Vos_pm -175 +7.5 mV
Differential Transimpedance RoL Vout = 12Vp_p differential, unloaded 3.0 MQ
INPUT CHARACTERISTICS
Non-Inverting Input Bias Current g+ -7.0 +7.0 HA
Inverting Input Bias Current Differential - DM -75 3 +75 HA
Mode
Input Noise Voltage eN 6 nWHz
-Input Noise Current iN 13 pA/NHz
OUTPUT CHARACTERISTICS
Loaded Output Swing (Single-Ended) Vout Vs = 16V, R p|pr = 50Q (FRZ) +4.75 +5.0 v
Vg = 6V, Ry pjpF = 200 (FRZ) +420 | 4.7 v
Vg = +6V, R, pjrr = 50Q (IRZ, IUEZ) +4.85 | 150 v
Vg = 6V, R pjrr = 20Q (IRZ, IUEZ) 4.4 +4.7 v
Output Current lout R =0Q 1000 mA
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ISL1557

Electrical Specifications (Continued) Vs =12V, Rp = 7500, Rypjpr = 500, Tp = +25°C, unless otherwise specified.

MIN MAX
PARAMETER SYMBOL CONDITIONS (Note8) | TYP | (Note8) | UNIT

SUPPLY

Supply Voltage Vg Single supply 4.5 13.2 Vv
Positive Supply Current per Amplifier Ig+ (Full Bias) All outputs at OV, Cg = C4 = OV 13 15 19 mA
Positive Supply Current per Amplifier Is+ (Medium Bias) | All outputs at OV, Cg =5V, Cq =0V 11 mA
Positive Supply Current per Amplifier I+ (Low Bias) All outputs at OV, Cg =0V, C4 =5V 6.0 mA
Positive Supply Current per Amplifier Ig+ (Power-down) | All outputs at OV, Cg =C4 = 5V 0.6 1.0 mA
Co, C1 Input Current, High liNHs Co Or C4 Co,C1 =6V 100 175 250 A
Co, C41 Input Current, Low IINL Co or C1 Co,C1 =0V -5 +5 A
Co, C41 Input Voltage, High VINH, Co or C1 2.0 \'
Co, C1 Input Voltage, Low VInL: Co or Cq 0.8 \'

NOTE:

8. Compliance to datasheet limits is assured by one or more methods: production test, characterization and/or design. Unless otherwise noted, all tests
are at the specified temperature and are pulsed tests, therefore: Ty = Tg = Ty

FN7522 Rev.5.00

Nov 7, 2019 RENESAS Page 5 of 15




ISL1557

Typical Performance Curves
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ISL1557

Typical Performance Curves (continuea)
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ISL1557

Typical Performance Curves (continuea)
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Typical Performance Curves (continuea)
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Applications Information

Product Description

The ISL1557 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 while drawing
moderately low supply current. It is built using the Renesas
proprietary complimentary bipolar process and is offered in
industry standard pinouts. Due to the current feedback
architecture, the ISL1557 closed-loop 3dB bandwidth is
dependent on the value of the feedback resistor. First, select the
desired bandwidth by choosing the feedback resistor, Rf, then
set the gain by choosing the gain resistor, Rg. The curves at the
beginning of the “Typical Performance Curves” section, on

page 6, show the effect of varying both Rp 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 hecessary 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 4.7pF 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 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

12v

performance of the ISL1557 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 ISL1557 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, beginning on page 6,
which shows 3dB bandwidth and peaking vs frequency for
various feedback resistors and various supply voltages.

Bandwidth vs Temperature

Whereas many amplifier's supply current and consequently 3dB
bandwidth drop off at high temperature, the ISL1557 is designed
to have little supply current variations with temperature. An
immediate benefit is the 3dB bandwidth does not drop off
drastically with temperature.

Supply Voltage Range

The ISL1557IRZ 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 (Figure 25), or:

* Ensure the driving signal is within the common mode range of
the ISL1557. The ISL1557IUEZ must be used in single supply
applications.

12v
i
100nF 10k VS+
| 3] INA+
f 4 + ouTA|16
10k _—]GND | A
8]co
AFE [ 9fc1 BIAS 250 100
xr
- BT L AM———T
12v |_ 750 12.5
10k _B OUTB|13
I 10JiNB+ |,
Ji

FIGURE 25. SINGLE SUPPLY OPERATION WITH INPUT COMMON-MODE BIASING
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ISL1557

ADSL CPE Applications line voltage is 1.67VRs. 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

The ISL1557 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 7.4mA of supply current per

Figure 26.
amplifier. Sl
The average line power requirement for the ADSL CPE
application is 14.5dBm (28mW) into a 100Q line. The average
+6V
T
3| INA+ \Ivs+
+ outal1s
A
8]co
AFE [ BIAS 250 } ‘{ %100
= oc INB-| 11
AMA——W— |
|_ 750 125
B outs|13
10JiNB+ |,
GND /g
|4 7
T e

FIGURE 26. ADSL CPE DRIVER
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- - -
ReVISIOI'I Hlstory 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

Nov 7, 2019

FN7522.5

Updated links throughout.

Replaced POD MDP0O050 with POD M10.118B in the ordering information table and the Package Outline
Drawings section.

Updated disclaimer

May 2, 2018

FN7522.4

Added Figure 1.

Added ISL1557FRZ part information throughout document.

Added Pin Description table

Added Table 1.

Added Theta JA and JC information under the Thermal Information section.
Updated Figures 8 through 16.

Added Figure 25.

Updated Figure 26.

Apr 6,2018

FN7522.3

Added Related Literature section.

Updated Ordering information table.

Added Note 3.

Moved and updated Note 4 to end of EC table.

Added Revision History.

Replaced POD MDP0046 (multiple lead counts) with L16.4x4H POD.
Updated Disclaimer.
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ISL1557

Package Outline Drawings

L16.4x4H

16 LEAD QUAD FLAT NO-LEAD PLASTIC PACKAGE

Rev 0, 1/12

For the most recent package outline drawing, see L16.4x4H.
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The configuration of the pin #1 identifier is optional, but must be

located within the zone indicated. The pin #1 identifier may be
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ISL1557

M10.118B For the most recent package outline drawing, see M10.118B.

10 Lead Heatsink Mini Small Outline Plastic Package (HMSOP, Heatsink MSOP)
Rev 2, 10/19
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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/
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