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FEATURES
� Low Total Power Consumption Increases

ADSL Line Card Density (20 dBm on Line)
−  600 mW w/Active Termination (Full Bias)
−  530 mW w/Active Termination (Low Bias)

� Low MTPR of –74 dBc (All Bias Conditions)

� High Output Current of 500 mA (typ)

� Wide Supply Voltage Range of ±5 V to ±15 V
[VCC(H)] and ±3.3 V to ±15 V [VCC(L)]

� Wide Output Voltage Swing of 43 Vpp Into
100-Ω Differential Load [V CC(H) = ±12 V]

� Multiple Bias Modes Allow Low Quiescent
Power Consumption for Short Line Lengths

−  160-mW/ch Full Bias Mode
−  135-mW/ch Mid Bias Mode
−  110-mW/ch Low Bias Mode
−  75-mW/ch Terminate Only Mode
−  13-mW/ch Shutdown Mode

� Low Noise for Increased Receiver Sensitivity
−  3.3 pA/√Hz Noninverting Current Noise
−  9.5 pA/√Hz Inverting Current Noise
−  3.5 nV/√Hz Voltage Noise

APPLICATIONS

� Ideal for Active Termination Full Rate ADSL
DMT applications (20-dBm Line Power)

DESCRIPTION

The THS6132 is a Class-G current feedback differential
line driver ideal for full rate ADSL DMT systems. Its
extremely low power consumption of 600 mW or lower is
ideal for ADSL systems that must achieve high densities
in ADSL central office rack applications. The unique patent
pending architecture of the THS6132 allows the quiescent
current to be much lower than existing line drivers while
still achieving very high linearity. In addition, the multiple
bias settings of the amplifiers allow for even lower power
consumption for line lengths where the full performance of
the amplifier is not required. The output voltage swing has
been vastly improved over first generation Glass-G
amplifiers and allows the use of lower power supply
voltages that help conserve power. For maximum
flexibility, the THS6132 can be configured in classical
Class-AB mode requiring only as few as one power supply.
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These devices have limited built-in ESD protection. The leads should be shorted together or the device placed in conductive foam during
storage or handling to prevent electrostatic damage.

ORDERING INFORMATION

PRODUCT PACKAGE
PACKAGE

SYMBOL TA ORDER NUMBER
TRANSPORT

PRODUCT PACKAGE
PACKAGE

CODE SYMBOL TA ORDER NUMBER
TRANSPORT

MEDIA

THS6132VFP TQFP-32 PowerPAD VFP−32 THS6132
THS6132VFP Tube

THS6132VFP TQFP-32 PowerPAD VFP−32 THS6132
−40°C to 85°C

THS6132VFPR Tape and reel

THS6132RGW
Leadless 25-pin 5,mm x

5, mm PowerPAD RGW−25 6132

−40°C to 85°C
THS6132RGWR Tape and reel

PACKAGE DISSIPATION RATINGS

PACKAGE ΘJA ΘJC
TA ≤ 25°C

POWER RATING(1)
TA = 70°C

POWER RATING(1)
TA = 85°C

POWER RATING(1)

VFP−32 29.4°C/W 0.96°C/W 3.57 W 2.04 W 1.53 W

RGW−25 31°C/W 1.7°C/W 3.39 W 1.94 W 1.45 W
(1) Power rating is determined with a junction temperature of 130°C. This is the point where distortion starts to substantially increase. Thermal

management of the final PCB should strive to keep the junction temperature at or below 125�C for best performance.

ABSOLUTE MAXIMUM RATINGS
over operating free-air temperature range unless otherwise noted(1)

THS6132

Supply voltage, VCC(H) and VCC(L) (2) ±16.5 V

Input voltage, VI ±VCC(L)
Output current, IO (3) 900 mA

Differential input voltage, VIO ±2 V

Maximum junction temperature, TJ (see Dissipation Rating Table for more information) 150°C

Operating free−air temperature, TA −40°C to 85°C

Storage temperature, TStg 65°C to 150°C

Lead temperature, 1,6 mm (1/16−inch) from case for 10 seconds 300°C

HBM 1 kV

ESD ratings CDM 500 VESD ratings

MM 200 V

(1) Stresses beyond those listed under “absolute maximum ratings” may cause permanent damage to the device. These are stress ratings only, and
functional operation of the device at these or any other conditions beyond those indicated under “recommended operating conditions” is not
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) VCC(H) must always be greater than or equal to VCC(L) for proper operation. Class-AB mode operation occurs when VCC(H) is equal to VCC(L)
and is considered acceptable operation for the THS6132 even though it is not fully specified in this mode of operation.

(3) The THS6132 incorporates a PowerPAD on the underside of the chip. This acts as a heatsink and must be connected to a thermally dissipating
plane for proper power dissipation. Failure to do so may result in exceeding the maximum junction temperature that could permanently damage
the device. See TI Technical Brief SLMA002 for more information about utilizing the PowerPAD thermally enhanced package.

PowerPAD is a trademark of Texas Instruments.
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RECOMMENDED OPERATING CONDITIONS
MIN NOM MAX UNIT

Supply voltage
+VCC(H) to −VCC(H) ±VCC(L) ±15 ±16

VSupply voltage
+VCC(L) to −VCC(L) ±3.3 ±5 ±VCC(H)

V

Operating free-air temperature, TA −40 85 °C

ELECTRICAL CHARACTERISTICS   
over recommended operating free-air temperature range, TA = 25°C,VCC(H) = ±15 V, VCC(L) = ±5 V RF = 1.5 kΩ, Gain = +10, Full Bias Mode, RL
= 50 Ω (unless otherwise noted)

NOISE/DISTORTION PERFORMANCE

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Multitone power ratio
Gain =+11, 163kHz to 1.1MHz DMT,
+20 dBm Line Power, 1:1.1 transformer,
active termination, synthesis factor = 4

−74 dBc

Receive band spill-over
Gain =+11, 25 kHz to 138 kHz with MTPR signal
applied

−95 dBc

Harmonic distortion (Differential 2nd harmonic
Differential load = 100 Ω −84

dBc

HD
Harmonic distortion (Differential
Configuration,  f = 1 MHz,

2nd harmonic
Differential load = 25 Ω −69

dBc

HD Configuration,  f = 1 MHz,
VO(PP) = 2 V,  Gain = +10) 3rd harmonic

Differential load = 100 Ω −92
dBcVO(PP) = 2 V,  Gain = +10) 3rd harmonic

Differential load = 25 Ω −73
dBc

Vn Input voltage noise f = 10 kHz 3.5 nV/√Hz

In Input current noise
+Input

f = 10 kHz
3.3

pA/√HzIn Input current noise
−Input

f = 10 kHz
9.5

pA/√Hz

Crosstalk
f = 1 MHz,
RL = 100 Ω,

VO(PP) = 2 V,
Gain = +2

−52 dBc

OUTPUT CHARACTERISTICS

VCC(H) = ±12 V
RL = 100 Ω ±10.4 ±10.8

V

VO Single−ended output voltage swing

VCC(H) = ±12 V
RL = 30 Ω ±9.9 ±10.4

V

VO Single−ended output voltage swing

VCC(H) = ±15 V
RL = 100 Ω ±13.3 ±13.8

VVCC(H) = ±15 V
RL = 50 Ω ±13 ±13.6

V

Output voltage transition from VCC(L) to RL = 50 Ω
VCC(L) = ±5 V ±3.1

V
Output voltage transition from VCC(L) to
VCC(H) (Point where ICC(L) = ICC(H))

RL = 50 Ω
VCC(L) = ±6 V ±3.9

V

IO Output current (1) RL = 10 Ω
VCC(H) = ±12 V ±500

mAIO Output current (1) RL = 10 Ω
VCC(H) = ±15 V ±400 ±500

mA

I(SC) Short-circuit current (1) RL = 1 Ω VCC(H) = ±15 V ±750 mA

Output resistance Open-loop 5 Ω
Output resistance—terminate mode f = 1 MHz, Gain = +10 0.35 Ω
Output resistance—shutdown mode f = 1 MHz, Open-loop 5.5 kΩ

(1) A heatsink is required to keep the junction temperature below absolute maximum rating when an output is heavily loaded or shorted. See
Absolute Maximum Ratings section for more information.
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ELECTRICAL CHARACTERISTICS  (continued)
over recommended operating free-air temperature range, TA = 25°C,VCC(H) = ±15 V, VCC(L) = ±5 V RF = 1.5 kΩ, Gain = +10, Full Bias Mode, RL
= 50 Ω (unless otherwise noted)

POWER SUPPLY

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VCC(x) Operating range
±VCC(H) ±VCC(L) ±15 ±16.5

VVCC(x) Operating range ±VCC(L) ±3 ±5 ±VCC(H)
V

VCC(L) = ±5 V; TA = 25°C 5.7 6.4 7.5
mA

Quiescent current (each driver)

VCC(L) = ±5 V;

(VCC(H)= ±15 V) TA = full range 8.1
mA

Quiescent current (each driver)
Full-bias mode VCC(L) = ±6 V; TA = 25°C 6.7

mAFull-bias mode
(Bias−1 = 1, Bias−2 = 1,

VCC(L) = ±6 V;

(VCC(H) = ±15 V) TA = full range
mA

(Bias−1 = 1, Bias−2 = 1,
Bias−3 = X)
(Icc trimmed with VCC(H) = ±15 V,

VCC(H) = ±12 V; TA = 25°C 3.1
mA

Bias−3 = X)
(Icc trimmed with VCC(H) = ±15 V,
VCC(L) = ±5 V)

VCC(H) = ±12 V;

(VCC(L) = ±5 V) TA = full range
mA

VCC(L) = ±5 V)
VCC(H) = ±15 V; TA = 25°C 2.9 3.25 3.75

mA

ICC

VCC(H) = ±15 V;

(VCC(L) = ±5 V) TA = full range 4.25
mA

ICC

Quiescent current (each driver)
Mid; Bias−1 = 1, Bias−2 = 0, Bias−3 = 1 5.0 5.6 6.8

Quiescent current (each driver)
Variable bias modes,

Low; Bias−1 = 1, Bias−2 = 0, Bias−3 = 0 4.25 4.8 6.0
mAVariable bias modes,

VCC(L) = ±5 V Terminate; Bias−1 = 0, Bias−2 = 1, Bias−3 = X(1) 3.2 3.8 4.5
mA

VCC(L) = ±5 V
Shutdown; Bias−1 = 0, Bias−2 = 0, Bias−3 = X(1) 1 1.3

Quiescent current (each driver)
Mid; Bias−1 = 1, Bias−2 = 0, Bias−3 = 1 2.4 2.7 3.0

Quiescent current (each driver)
Variable bias modes,

Low ; Bias−1 = 1, Bias−2 = 0, Bias−3 = 0 1.9 2.15 2.4
mAVariable bias modes,

VCC(H) = ±15 V Terminate; Bias−1 = 0, Bias−2 = 1, Bias−3 = X(1) 1.1 1.3 1.5
mA

VCC(H) = ±15 V
Shutdown ; Bias−1 = 0, Bias−2 = 0, Bias−3 = X(1) 0.1 0.5

VCC(L) = ±5V
TA = 25°C −70 −82

PSRR
Power supply rejection ratio

VCC(L) = ±5V
TA = full range −68

dBPSRR
Power supply rejection ratio
(∆VCC(x) = ±1 V)

VCC(H) = ±15V
TA = 25°C −70 −82

dB( VCC(x) = 1 V)
VCC(H) = ±15V

TA = full range −68

(1) X is used to denote a logic state of either 1 or 0.
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ELECTRICAL CHARACTERISTICS  (continued)
over recommended operating free-air temperature range, TA = 25°C,VCC(H) = ±15 V, VCC(L) = ±5 V RF = 1.5 kΩ, Gain = +10, Full Bias Mode, RL
= 50 Ω (unless otherwise noted)

DYNAMIC PERFORMANCE
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Gain = +1,  RF = 750 Ω 80

RL = 100 Ω
Gain = +2,  RF = 620 Ω 70

MHzRL = 100 Ω
Gain = +5,  RF = 500 Ω 60

MHz

BW
Single-ended small-signal bandwidth Gain = +10,  RF = 1 kΩ 20

BW
Single-ended small-signal bandwidth

(−3 dB),  VO = 0.1 Vrms Gain = +1,  RF = 750 Ω 60(−3 dB),  VO = 0.1 Vrms

RL = 25 Ω
Gain = +2,  RF = 620 Ω 55

MHzRL = 25 Ω
Gain = +5,  RF = 500 Ω 50

MHz

Gain = +10,  RF = 1 kΩ 17

SR Single-ended slew-rate(1) VO = 20 VPP, Gain =+10 300 V/µs

(1) Slew-rate is defined from the 25% to the 75% output levels

DC PERFORMANCE

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

Input offset voltage
TA = 25°C 1 15

Input offset voltage
TA = full range 20

mV
VOS Differential offset voltage

VCC(L) = ± 5 V, ±6 V TA = 25°C 0.3 6
mV

VOS Differential offset voltage
VCC(L) = ± 5 V, ±6 V

TA = full range 8

Offset drift TA = full range 40 µV/°C

−Input bias current
TA = 25°C 1 15

IIB

−Input bias current

VCC(L) = ±5 V, ±6 V
TA = full range 20

µAIIB
+ Input bias current

VCC(L) = ±5 V, ±6 V
TA = 25°C 1.5 15

µA

+ Input bias current
TA = full range 20

ZOL Open loop transimpedance RL = 1 kΩ 2 MΩ
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ELECTRICAL CHARACTERISTICS (continued)
over recommended operating free-air temperature range, TA = 25°C,VCC(H) = ±15 V, VCC(L) = ±5 V RF = 1.5 kΩ, Gain = +10, Full Bias Mode, RL
= 50 Ω (unless otherwise noted)

INPUT CHARACTERISTICS

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

(1)
VCC(L) = ±5 V

TA = 25°C ±2.7 ±3.0

VICR Input common−mode voltage range(1)
VCC(L) = ±5 V

TA = full range ±2.6 VVICR Input common−mode voltage range(1)

VCC(L) = ±6 V TA = 25°C ±4.0
V

REF pin input voltage range
VCC−(L)= ±5 V ±2.5

VREF pin input voltage range
VCC(L) = ±6 V ±3.5

V

CMRR Common-mode rejection ratio VCC(L) = ±5 V, ±6 V
TA = 25°C 60 67

dBCMRR Common-mode rejection ratio VCC(L) = ±5 V, ±6 V
TA = full range 57

dB

RI Input resistance
+ Input 800 kΩ

RI Input resistance
− Input 45 Ω

CI Differential Input capacitance 1.2 pF

(1) To conserve as much power as possible, the input stage of the THS6132 is powered from the VCC(L) supplies and is limited by the VCC(L) supply
voltage. For Class-AB operation, connect the VCC(L) supplies to VCC(H).

LOGIC CONTROL CHARACTERISTICS
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

VIH Bias pin voltage for logic 1 Relative to DGND pin voltage 2.0 V

VIL Bias pin voltage for logic 0 Relative to DGND pin voltage 0.8 V

IIH Bias pin current for logic 1 VIH = 5 V,     DGND = 0 V −0.1 −0.2 µA

IIL Bias pin current for logic 0 VIL = 0 V,    DGND = 0 V −0.1 −0.2 µA

Transition time—logic 0 to logic 1(1) 0.1 µs

Transition time—logic 1 to logic 0(1) 0.2 µs

DGND useable range −VCC(H) +VCC(H) −5 V

(1) Transition time is defined as the time from when the logic signal is applied to the time when the supply current has reached half its final value.

LOGIC TABLE
BIAS-1 BIAS-2 BIAS-3 FUNCTION DESCRIPTION

1 1 X(1) Full bias mode Amplifiers ON with lowest distortion possible

1 0 1 Mid bias mode Amplifiers ON with power savings with a reduction in distortion performance

1 0 0 Low bias mode Amplifiers ON with enhanced power savings and a reduction of distortion performance

0 1 X(1) Terminate mode Lowest power state with +Vin pins internally connect to REF pin and output has low impedance

0 0 X(1) Shutdown mode Amplifiers OFF and output has high impedance

(1) X is used to denote a logic state of either 1 or 0.

NOTE: The default state for all logic pins is a logic one (1).
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TYPICAL CHARACTERISTICS
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Figure 14
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Figure 32
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Figure 41
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Figure 50
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Figure 59
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Figure 65
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PACKAGING INFORMATION

Orderable Device Status
(1)

Package Type Package
Drawing

Pins Package
Qty

Eco Plan
(2)

Lead finish/
Ball material

(6)

MSL Peak Temp
(3)

Op Temp (°C) Device Marking
(4/5)

Samples

THS6132VFP ACTIVE HLQFP VFP 32 250 RoHS & Green NIPDAU Level-2-260C-1 YEAR -40 to 85 THS6132

 
(1) The marketing status values are defined as follows:
ACTIVE: Product device recommended for new designs.
LIFEBUY: TI has announced that the device will be discontinued, and a lifetime-buy period is in effect.
NRND: Not recommended for new designs. Device is in production to support existing customers, but TI does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.
OBSOLETE: TI has discontinued the production of the device.

 
(2) RoHS:  TI defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. TI may
reference these types of products as "Pb-Free".
RoHS Exempt: TI defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.
Green: TI defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

 
(3) MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

 
(4) There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

 
(5) Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

 
(6) Lead finish/Ball material - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two
lines if the finish value exceeds the maximum column width.

 
Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. TI bases its knowledge and belief on information
provided by third parties, and makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and
continues to take reasonable steps to provide representative and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals.
TI and TI suppliers consider certain information to be proprietary, and thus CAS numbers and other limited information may not be available for release.

 
In no event shall TI's liability arising out of such information exceed the total purchase price of the TI part(s) at issue in this document sold by TI to Customer on an annual basis.

 

http://www.ti.com/product/THS6132?CMP=conv-poasamples#samplebuy


TRAY

Chamfer on Tray corner indicates Pin 1 orientation of packed units.

*All dimensions are nominal

Device Package
Name

Package
Type

Pins SPQ Unit array
matrix

Max
temperature

(°C)

L (mm) W
(mm)

K0
(µm)

P1
(mm)

CL
(mm)

CW
(mm)

THS6132VFP VFP HLQFP 32 250 10 x 25 150 315 135.9 7620 12.2 11.1 11.25

PACKAGE MATERIALS INFORMATION
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GENERIC PACKAGE VIEW

Images above are just a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

VFP 32 PowerPAD 
T M LQFP - 1.6 mm max height

PLASTIC QUAD FLATPACK

4200791/D



http://www.ti.com/lit/slma002
http://www.ti.com/lit/slma004




IMPORTANT NOTICE AND DISCLAIMER
TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATA SHEETS), 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 AND 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 skilled developers designing with TI products. You are solely responsible for (1) selecting the appropriate 
TI products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable 
standards, and any other safety, security, regulatory or other requirements.
These resources are subject to change without notice. TI grants you permission to use these resources only for development of an 
application that uses the TI products described in the resource. Other reproduction and display of these resources is prohibited. No license 
is granted to any other TI intellectual property right or to any third party intellectual property right. TI disclaims responsibility for, and you 
will fully indemnify TI and its representatives against, any claims, damages, costs, losses, and liabilities arising out of your use of these 
resources.
TI’s products are provided subject to TI’s Terms of Sale or other applicable terms available either on ti.com or provided in conjunction with 
such TI products. TI’s provision of these resources does not expand or otherwise alter TI’s applicable warranties or warranty disclaimers for 
TI products.
TI objects to and rejects any additional or different terms you may have proposed. IMPORTANT NOTICE

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2022, Texas Instruments Incorporated

https://www.ti.com/legal/termsofsale.html
https://www.ti.com

