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THS6212 Differential Broadband PLC Line Driver Amplifier
1 Features 3 Description

e Low Power Consumption:
— Full-Bias Mode: 23 mA
— Mid-Bias Mode: 17.7 mA
— Low-Bias Mode: 12.2 mA
— Low-Power Shutdown Mode
— IADJ Pin for Variable Bias
* Low Noise:
— Voltage Noise: 2.7 nV/\Hz
— Inverting Current Noise: 17 pA/vHz
— Noninverting Current Noise: 1.2 pA/NHz
* Low Distortion:

— —100-dBc HD2 (1-MHz,100-Q
Differential Load)

— —89-dBc HD3 (1-MHz, 100-Q Differential Load)
» High Output Current: > 416 mA (25-Q Load)
» Wide Output Swing:
43.2 Vpp (£12-V, 100-Q Differential Load)
»  Wide Bandwidth: 150 MHz (Gp,ee = 10 V/V)
*+ PSRR: 50 dB at 1 MHz for Good Isolation
» Wide Power-Supply Range: 10 V to 28 V

2 Applications

» High Voltage, High Current Driving
* Wide-Band, Power-Line Communications

The THS6212 is a differential line-driver amplifier with
a current-feedback architecture. The device is
targeted for use in broadband, wideband power line
communications (PLC) line driver applications and is
fast enough to support transmissions of 14.5-dBm
line power up to 30 MHz.

The unique architecture of the THS6212 uses
minimal quiescent current and still achieves very high
linearity. Differential distortion under full bias
conditions is —93 dBc at 1 MHz and reduces to only
—73 dBc at 10 MHz. Fixed multiple bias settings of
the amplifiers allow for enhanced power savings for
line lengths where the full performance of the
amplifier is not required. To allow for even more
flexibility and power savings, an adjustable current
pin (IADJ) is available to further lower the bias
currents.

The wide output swing of 43.2 Vpp (100-Q differential
load) with £12-V power supplies, coupled with over a
416-mA current drive (25-Q load), allows for wide
dynamic headroom that keeps distortion minimal.

The THS6212 is available in a 24-pin VQFN package
and a 17 bond pad wafer sale package.

Device Information®

PART NUMBER PACKAGE BODY SIZE (NOM)
THS6212 VQFN (24) 5.00 mm x 4.00 mm
THS6212 Wafer sale (17) |2053.00 um x 1877.00 um

(1) For all available packages, see the orderable addendum at
the end of the data sheet.

Typical Line-Driver Circuit Using the THS6212

12v

.
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An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Revision History
Changes from Revision B (May 2018) to Revision C Page
e Added YS bond pad package t0 OCUMENE ..........oiii ittt e e e e et e e e e e aa bt e e e e e aabb e e e e e anbb e e e e e anbeeeeesannneeeas 1
* Added YS die package and Bond Pad Functions table
e Added Wafer and Die INfOrMatION SECHON. ........ciiuiiiiiiie ittt ettt e et sa et e st e e st e e sbr e e sabe e e anbeeennneas
Changes from Revision A (March 2017) to Revision B Page
e Changed full-bias mode value from 21 mA to 23 MA iN FEAIUIES liSt .......c.eeeiiiiieiiiie e 1
¢ Changed mid-bias mode value from 16.2 mA to 17.7 MA iN FEAtUres ISt .........ccoviiiiiiiiiiiieii e 1
¢ Changed low-bias mode value from 11.2 mA t0 12.2 MA in FEAtUres liSt ..........oooiiiiiiiiiiii e 1
* Added "With Exposed Thermal Pad" to pinout drawing description to Pin Configuration and Functions section ................. 4
« Deleted Ig, quiescent current "T, = —40°C to +85°C" test conditions and values from Electrical Characteristics: Vg =
e 2V - o S PUPURTPTPRI 8
« Deleted minimum and maximum full bias Is, quiescent current values fromElectrical Characteristics: Vg = £12 V table..... 8

* Changed typical full bias Is, quiescent current value from 21 mA to 23 mA in Electrical Characteristics: Vg = +12 V table. 8
¢ Deleted minimum and maximum mid bias Is, quiescent current values from Electrical Characteristics: Vg = +12 V table... 8

« Changed typical mid bias Is, quiescent current value from 16.2 mA to 17.7 mA in Electrical Characteristics: Vg =
el 2V - o PO SRT PP 8

¢ Deleted minimum and maximum low bias Is, quiescent current values from Electrical Characteristics: Vg = £12 V table... 8
e Changed typical low bias Is, quiescent current value from 11.2 mA to 12.2 mA in Electrical Characteristics: Vg = 12

[V = Lo ][ T PP UPTP 8
« Deleted I5_ quiescent current "T, = —40°C to +85°C" test conditions and values from Electrical Characteristics: Vg =

e 2 = o PSRRI 8
¢ Deleted minimum and maximum full bias Is_ QUIESCENE CUITENE VAIUES ........ccoiviiiiiiiiiiiiie et 8
« Changed typical full bias Is_ quiescent current value from 20 MA 10 22 MA .....coi it 8
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Deleted minimum and maximum mid bias Is_ quiescent current values from Electrical Characteristics: Vg = +12 V table... 8

Changed typical mid bias Is_ quiescent current value from 15.2 mA to 16.7 mA in Electrical Characteristics: Vg =
et 17V - o] U 8

Deleted minimum and maximum low bias I5_ quiescent current values from Electrical Characteristics: Vg = £12 V table ... 8
Changed typical low bias I5_ quiescent current value from 10.2 mA to 11.2 mA in Electrical Characteristics: Vg = +12

RV = oL T TP PP TSP U TP PRPRTOPROTRTPN 8
Deleted Is, quiescent current "T, = —40°C to +85°C" test conditions and values from Electrical Characteristics: Vg =
BV BADIE e E e b E Rt Rt eeRe e nh et e b b r e nre e s 11

Deleted minimum and maximum full bias Is, quiescent current values from Electrical Characteristics: Vg = 6 V table...... 11
Changed typical full bias Is, quiescent current value from 17 mA to 18.6 mA in Electrical Characteristics: Vg = 6 V table 11

Deleted minimum mid bias ls, quiescent current value from Electrical Characteristics: Vg =6 V table ..........ccccooeeiiens 11
Changed typical mid bias Is, quiescent current value from 13.2 mA to 14.4 mA in Electrical Characteristics: Vg =6 V
1221 ][ 2P PPPTRRUPPPTTN 11

Deleted minimum and maximum low bias Is, quiescent current values from Electrical Characteristics: Vg = 6 V table...... 11
Changed typical low bias I, quiescent current value from 9.4 mA to 10.2 mA in Electrical Characteristics: Vg =6 V

L= 101 L= TP PPURRRPRRRRRTPR 11
Deleted Is_ quiescent current "T, = —40°C to +85°C" test conditions and values from Electrical Characteristics: Vg =
SRV = o[ O TP OP R PUPP PP 11

Deleted minimum and maximum full bias Is_ quiescent current values from Electrical Characteristics: Vs = 6 V table....... 11
Changed typical full bias Is_ quiescent current value from 16 mA to 17.6 mA in Electrical Characteristics: Vg = 6 V table 11
Deleted minimum and maximum mid bias I5_ quiescent current values from Electrical Characteristics: Vg = 6 V table..... 11

Changed typical full bias Is_ quiescent current value from 12.2 mA to 13.4 mA in Electrical Characteristics: Vg = 6 V
(2= o] (= T U T T TP T PP PP PP PP P PR PPRPPRP 11

Deleted minimum and maximum low bias Is_ quiescent current values from Electrical Characteristics: Vg = 6 V table ..... 11
Changed typical low bias Is5_ quiescent current value from 8.4 mA to 9.2 mA in Electrical Characteristics: Vg = 6 V table 11
Changed Quiescent Current for Full Bias Setting vs Rpp; graph
Changed Quiescent Current for Mid Bias Setting vs Rap; graph
Changed Supply Current for Low Bias Setting VS Rapy OIaPN.......eei i
Changed Quiescent Current for Full Bias Setting vs Rpp; graph
Changed Quiescent Current for Mid Bias Setting vs Rap; graph

Changed Quiescent Current for Low Bias Setting vs Rap; graph
Changed quiescent current value from 21 mA to 23 mA in Wideband Current-Feedback Operation section..................... 31
Changed quiescent current value from 21 mA to 23 mA in paragraph above Equation 19
Changed 21 mA to 23 mA and 955 mW to 1003 MW in EQUAtioN 19..........ccoceeeiiiiiiniiieenieeenieeee

Changed Board Layout Guidelines section title to Layout Guidelines to align with standards .............ccccocevieeiiiiiiiee e, 38
Changes from Original (May 2016) to Revision A Page

Changed document title from THS6212 Differential, Line-Driver Amplifier to THS6212 Differential Broadband PLC

(LT I Y=t N 0] o] L1 =T TR PPR PRI 1

Changed line-driver applications (such as wide-band, power-line communications) to broadband and wideband

power line communications (PLC) line driver applications in second sentence of Description section ............ccccccvvveeeeennne. 1
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5 Pin Configuration and Functions
RHF Package
24-Pin VQFN With Exposed Thermal Pad
Top View
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NOTE: NC = no internal connection.
Pin Functions®
PIN
110 DESCRIPTION
NAME NO.
BIAS-1 23 | Bias mode parallel control, LSB
BIAS-2 24 | Bias mode parallel control, MSB
D1 _FB 19 | Amplifier D1 inverting input
D2_FB 18 | Amplifier D2 inverting input
D1 _IN+ 1 | Amplifier D1 noninverting input
D2 _IN+ 2 | Amplifier D2 noninverting input
D1 _OuUT 20 (0] Amplifier D1 output
D2_OuT 17 (0] Amplifier D2 output
GND®@ 3 110 Control pin ground reference
IADJ 4 I/0 Bias current adjustment pin
NC 5-16 — No internal connection
VS— 22 I/0 Negative power-supply connection
VS+ 21 I/0 Positive power-supply connection
(1) The THS6212 defaults to the shutdown (disable) state if a signal is not present on the bias pins.
(2) The GND pin ranges from VS—to (VS+ -5 V).
4 Submit Documentation Feedback Copyright © 2016-2018, Texas Instruments Incorporated
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NOTE:

D1_IN+

D2_IN+
DNB

GND

IADJ

DNB = do not bond.

BIAS-2

YS Die
17-Pad Wafer Sale
Top View
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Bond Pad Functions

PAD
e G /0 DESCRIPTION
BIAS-1®D 16 [ Bias mode parallel control, LSB
BIAS-2® 17 [ Bias mode parallel control, MSB
D1_FB 9 | Amplifier D1 inverting input
D1_IN+ | Amplifier D1 noninverting input
D2_IN+ 2 | Amplifier D2 noninverting input
D1_OuUT 10 (@] Amplifier D1 output (must be used for D1 output)
D1_OUT (OPT) 11 (@] Optional amplifier D1 output (pad can be left unconnected or connected to pad 10)
D2_FB 8 | Amplifier D2 inverting input
D2_OUT (OPT) 6 (@] Optional amplifier D2 output (can be left unconnected or connected to pad 7)
D2_OuUT 7 (@] Amplifier D2 output (must be used for D2 output)
DNB 3 — Do not bond (for internal use)
GND®@ 4 I/O | Control pin ground reference
IADJ 5 1/0 Bias current adjustment pin
VS— 14, 15 1/0 Negative power-supply connection
VS+ 12,13 1/0 Positive power-supply connection
Backside . . Dielec_trically isol_ated, no internal connection, can be floating or connected to any pot_ential
inclusive of and in between VS+ and VS- (must be connected to a thermally dissipating element)

(1) The THS6212 defaults to the shutdown (disable) state if a signal is not present on the bias pins.
(2) The GND pin ranges from VS—to (VS+ -5 V).

Copyright © 2016-2018, Texas Instruments Incorporated
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6 Specifications

6.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted)®

MIN MAX UNIT

Supply voltage, Vs_to Vg, 28 \%
Input voltage, V, Vs Y,
Differential input voltage, V|p +2 \%
Output current, Ig Static DC® +500 mA
Continuous power dissipation See Thermal Information table

) o Under any condition® 150
Maximum junction temperature, T, - - — °C

Continuous operation, long-term reliability ) 130

Storage temperature, Tgyg -65 150 °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, which do not imply functional operation of the device at these or any other conditions beyond those indicated under Recommended
Operating Conditions. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

(2) The THS6212 incorporates a thermal pad on the underside of the device. This pad functions as a heatsink and must be connected to a
thermally dissipating plane for proper power dissipation. Failure to do so can result in exceeding the maximum junction temperature,

which can permanently damage the device.

(3) The absolute maximum junction temperature under any condition is limited by the constraints of the silicon process.
(4) The absolute maximum junction temperature for continuous operation is limited by the package constraints. Operation above this

temperature can result in reduced reliability or lifetime of the device.

6.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001®) +2000
V(Esb) Electrostatic discharge Charged-device model (CDM), per JEDEC specification JESD22-C101®@ +500 \%
Machine model (MM) +100
(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
6.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)
MIN NOM MAX UNIT
Vs Supply voltage, Vs_t0o Vss 10 28 \
T; Operating junction temperature 130 °C
Ta Ambient operating air temperature 25 85 °C
6.4 Thermal Information
THS6212
THERMAL METRIC® RHF (VQFN) UNIT
24 PINS
Roia Junction-to-ambient thermal resistance 33.2 °C/W
Rojctop) Junction-to-case (top) thermal resistance 31.7 °C/W
Ross Junction-to-board thermal resistance 11.3 °C/W
Wit Junction-to-top characterization parameter 0.4 °C/W
ViR Junction-to-board characterization parameter 11.3 °C/W
Roic(bot) Junction-to-case (bottom) thermal resistance 3.9 °C/W
(1) For more information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application
report.
6 Submit Documentation Feedback Copyright © 2016-2018, Texas Instruments Incorporated

Product Folder Links: THS6212



13 TEXAS
INSTRUMENTS

www.ti.com

THS6212

SBOS758C —MAY 2016—REVISED JULY 2018

6.5 Electrical Characteristics: Vg =12V

at T, = 25°C, Gpee = 10 V/V with R = 100-Q differential load, Rap; = 0 Q, and full bias (unless otherwise noted); see

Figure 81 for setup

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT LEVEL®
AC PERFORMANCE
Gpirr =5 VIV, R = 1.5 kQ, Vo = 2 Vpp 160 c
SSBW Small-signal bandwidth, -3 dB Gpier = 10 VIV, Rg = 1.24 kQ, Vo = 2 Vpp 120 150 MHz 5
Ta =-40°C to +85°C 100
0.1-dB bandwidth flatness Gpire = 10 VIV, Rg = 1.24 kQ 114 MHz C
LSBW Large-signal bandwidth Gpirr = 10 VIV, Rp = 1.24 kQ, Vo = 20 Vpp 120 MHz C
Gpirr = 10 VIV, Vg = 20-V step, differential 3200 3800 B
SR Slew rate (10% to 90% level) V/us
Ta =—40°C to +85°C 3000 B
Rise and fall time Gpirr = 10 VIV, Vg = 2 Vpp 5 ns C
Full bias, f = 1 MHz -100 -95 B
Ta =—40°C to +85°C -90 B
S Gpirr = 10 VIV, Low bias, f = 1 MHz -96 C
HD2 2nd-order harmonic distortion Vo =2 Vpp, - dBc
R, = 100-Q differential | Full bias, f =10 MHz -75 -70 B
Ta =—40°C to +85°C —65 B
Low bias, f =10 MHz -72 C
Full bias, f =1 MHz -89 -85 B
Ta =—40°C to +85°C -80 B
o Gpirr = 10 VIV, Low bias, f = 1 MHz -85 C
HD3 3rd-order harmonic distortion Vo =2 Vpp, - dBc
R, = 100-Q differential | Full bias, f =10 MHz -73 —65 B
Ta =—40°C to +85°C -53 B
Low bias, f =10 MHz -58 C
. o . f = 1 MHz, input-referred 2.7 3.2 B
en Differential input voltage noise nvAHz
Ta =—40°C to +85°C 35 B
i i i i f=1MHz 1.2 1.4 B
i le_ferentlal noninverting current pANFZ
noise Ta =—40°C to +85°C 1.6 B
] ) o ) f=1MHz 17 20 B
in Differential inverting current noise pANHZ
Ta =—-40°C to +85°C 24 B
DC PERFORMANCE
. . R =100 Q 330 700 A
Zo, Open-loop transimpedance gain kQ
300 B
+15 +50 A
Input offset voltage mVv
Ta =—40°C to +85°C +60 B
Input offset voltage drift Ta =—-40°C to +85°C +155 pv/eCc B
) +0.5 +5 A
Input offset voltage matching mvV
Ta = —40°C to +85°C +7 B
) o ) *1 +3.5 A
Noninverting input bias current HA
Ta =—40°C to +85°C 5.5 B
gllfi)frt1|nvert|ng input bias current T, = —40°C to +85°C +30 nA/°C B
o . +8 +45 A
Inverting input bias current HA
Ta =—40°C to +85°C +55 B
Inverting input bias current drift Ta =—-40°C to +85°C +154 nA/°C B
Inverting input bias current +8 +30 WA A
matching Ta = —40°C to +85°C +40 B

(1) Testlevels: (A) 100% tested at 25°C. Overtemperature limits set by characterization and simulation. (B) Limits set by characterization
and simulation. (C) Typical value only for information.

Copyright © 2016-2018, Texas Instruments Incorporated
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Electrical Characteristics: Vg = 12 V (continued)

at T, = 25°C, Gpee = 10 V/V with R = 100-Q differential load, Rap; = 0 Q, and full bias (unless otherwise noted); see
Figure 81 for setup

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT Lg\?l?lj-(l)
INPUT CHARACTERISTICS
) Each input +9 +9.5 A
Common-mode input range \Y,
Ta =—40°C to +85°C +8.6 B
o . Each input 53 65 A
CMRR Common-mode rejection ratio dB
Ta =—-40°C to +85°C 49 B
Noninverting input resistance 500 || 2 kQ || pF C
Inverting input resistance 50 Q C
OUTPUT CHARACTERISTICS
R_ =100 Q, each output +10.9 C
R_ =50 Q, each output +10.6 +10.8 A
Output voltage swing Ta =—-40°C to +85°C +10.4 \% B
R, = 25 Q, each output +10.2 +10.4 A
Ta =—40°C to +85°C +10 B
Output current (sourcing and R, =25 Q, based on V, tests +408 +416 A A
sinking) Ta = —40°C to +85°C +400 B
Short-circuit output current 1 A C
Z, Output impedance f = 1 MHz, differential 0.2 Q C
Crosstalk f=1 MHz, Vg = 2 Vpp, port 1 to port 2 -90 dB C
POWER SUPPLY
) +5 *12 +14 A
Vg Operating voltage \%
Ta =—40°C to +85°C 15 +14 C
Full bias (BIAS-1 =0, BIAS-2 = 0) 23 A
X Mid bias (BIAS-1 =1, BIAS-2 = 0) 17.7 mA A
Is+ quiescent current -
Low bias (BIAS-1 = 0, BIAS-2 = 1) 12.2 A
Bias off (BIAS-1 =1, BIAS-2 = 1) 0.4 0.8 mA A
Full bias (BIAS-1 = 0, BIAS-2 = 0) 22 A
. Mid bias (BIAS-1 = 1, BIAS-2 = 0) 16.7 mA A
Is_ quiescent current -
Low bias (BIAS-1 = 0, BIAS-2 = 1) 11.2 A
Bias off (BIAS-1 =1, BIAS-2 = 1) 0.1 0.3 mA A
Current through GND pin Full bias (BIAS-1 =0, BIAS-2 = 0) 1 mA C
iti " iecti Differential 54 66 A
+PSRR Positive power supply rejection dB
ratio Ta = —40°C to +85°C 52 B
i = iecti Differential 52 65 A
_PSRR Negative power supply rejection dB
ratio Ta =—40°C to +85°C 50 B
8 Submit Documentation Feedback Copyright © 2016-2018, Texas Instruments Incorporated
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Electrical Characteristics: Vg = 12 V (continued)

at T, = 25°C, Gpee = 10 V/V with R = 100-Q differential load, Rap; = 0 Q, and full bias (unless otherwise noted); see
Figure 81 for setup

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT Lg\lfg[(l)
BIAS CONTROL
Logic 1, with respect to GND®, 1.9 B
] o Ta = —40°C to +85°C :
Bias control pin logic threshold - - \%
Logic 0, with respect to GND®, 0.8 B
Ta =-40°C to +85°C :
BIAS-1, BIAS-2 = 0.5 V (logic 0) 20 30 A
] o Ta = —40°C to +85°C 35 B
Bias control pin quiescent current - HA
BIAS-1, BIAS-2 = 3.3 V (logic 1) 0.3 1 A
Tp =—-40°C to +85°C 1.2 B
Bias pin input impedance 50 kQ C
Amplifier output impedance Off bias (BIAS-1 = 1, BIAS-2 = 1) 10| 5 kQ || pF C
(2) The GND pin usable range is from Vg_to (Vs+ — 5 V).
Copyright © 2016-2018, Texas Instruments Incorporated Submit Documentation Feedback 9
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6.6 Electrical Characteristics: Vg =16 V

at T, = 25°C, Gpee = 5 V/V with R, = 100-Q differential load, Rap; = 0 ©, and full bias (unless otherwise noted); see Figure 81
for setup

TEST
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT LEVEL®
AC PERFORMANCE
Gpirr =5 VIV, Re = 1.82 kQ, Vo = 2 Vpp 140 c
SSBW Small-signal bandwidth, -3 dB Gpier = 10 VIV, Rg = 1.5 kQ, Vo = 2 Vpp 110 140 MHz 5
Tp =-40°C to +85°C 95
0.1-dB bandwidth flatness Gpirr =5 VIV, RE = 1.82 kQ 100 MHz C
LSBW Large-signal bandwidth Gpirr =5 VIV, RE = 1.82 kQ, Vo = 16 Vpp 120 MHz C
Gpirr = 5 VIV, Vg = 10-V step, differential 1200 1600 B
SR Slew rate (10% to 90% level) V/us
Ta =—40°C to +85°C 1000 B
Rise and fall time Gpirr =5 VIV, Vo = 2 Vpp 5 ns C
Full bias -98 -92 B
Ta =—40°C to +85°C -87 B
Gpirr = 5 VIV, -
- . Vo =2V, Low bias 903 Ie
HD2 2nd-order harmonic distortion o < P - dBc
R, =100-Q Full bias -80 75 B
differential
Ta =—40°C to +85°C —68 B
Low bias —74 C
Full bias -93 -84 B
Ta =—40°C to +85°C -79 B
Gpirr = 5 VIV, -
o ) Ve =2V, Low bias -89 C
HD3 3rd-order harmonic distortion o < PP - dBc
R, =100-Q Full bias —66 -60 B
differential
Ta =—40°C to +85°C -54 B
Low bias -55 C
. o . f = 1 MHz, input-referred 25 3.0 B
en Differential input voltage noise nvAHz
Ta =—40°C to +85°C 3.3 B
i i i i f=1MHz 1.2 1.4 B
i le_ferentlal noninverting current pANFZ
noise Ta =—40°C to +85°C 1.6 B
] ) o ) f=1 MHz 17 20 B
in Differential inverting current noise pANHZ
Ta =—-40°C to +85°C 24 B
DC PERFORMANCE
. . R, =100 Q 330 650 A
Zo, Open-loop transimpedance gain kQ
Ta =—40°C to +85°C 300 B
+10 +45 A
Input offset voltage mVv
Ta =—40°C to +85°C +55 B
Input offset voltage drift Ta =—-40°C to +85°C +155 pv/eCc B
. Channels 1 to 2 +0.5 +5 A
Input offset voltage matching mvV
Ta = —40°C to +85°C +7 B
) o ) *1 +3.5 A
Noninverting input bias current HA
Ta =—40°C to +85°C 5.5 B
Noninverting input bias current drift | T = —40°C to +85°C +30 nA/°C B
o , +8 +45 A
Inverting input bias current MA
Tp =-40°C to +85°C +55 B
Inverting input bias current drift Ta =—40°C to +85°C +135 nA/°C B
Inverting input bias current 8 +30 uA A
matching Ta = —40°C to +85°C +40 B

(1) Test levels: (A) 100% tested at 25°C. Overtemperature limits set by characterization and simulation. (B) Limits set by characterization
and simulation. (C) Typical value only for information.
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Electrical Characteristics: Vg = 6 V (continued)

at T, = 25°C, Gpiee = 5 V/V with R = 100-Q differential load, Rap; = 0 Q, and full bias (unless otherwise noted); see Figure 81

for setup
TEST
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT LEVEL®
INPUT CHARACTERISTICS
) Each input +2.9 +3.0 A
Common-mode input range \Y,
Ta =—40°C to +85°C 2.7 B
Each input 51 62 A
CMRR Common-mode rejection ratio dB
Ta =—-40°C to +85°C 47 B
Noninverting input resistance 500 || 2 kQ || pF C
Inverting input resistance 55 Q C
OUTPUT CHARACTERISTICS
R_ =100 Q, each output C
R, =50 Q, each output +4.75 + A
Output voltage swing Ta =—-40°C to +85°C +4.6 \% B
R, = 25 Q, each output +4.55 +4.7 A
Ta = —40°C to +85°C +4.4 B
Output current (sourcing and R_ =25 Q, based on V, tests +182 +188 A A
sinking) Ta = —40°C to +85°C +176 B
Short-circuit output current +1 A C
Z, Output impedance f = 1 MHz, differential 0.2 Q C
Crosstalk f=1 MHz, Vg = 2 Vpp, port 1 to port 2 -90 dB C
POWER SUPPLY
) +5 +6 +14 A
Vg Operating voltage \%
Ta =—40°C to +85°C 15 +14 C
Full bias (BIAS-1 =0, BIAS-2 = 0) 18.6 A
X Mid bias (BIAS-1 =1, BIAS-2 = 0) 14.4 mA A
Is+ quiescent current -
Low bias (BIAS-1 =0, BIAS-2 = 1) 10.2 A
Bias off (BIAS-1 =1, BIAS-2 = 1) 0.5 0.8 mA A
Full bias (BIAS-1 = 0, BIAS-2 = 0) 17.6 mA A
. Mid bias (BIAS-1 = 1, BIAS-2 = 0) 13.4 A
Is_ quiescent current -
Low bias (BIAS-1 =0, BIAS-2 = 1) 9.2 A
Bias off (BIAS-1 =1, BIAS-2 = 1) 0.1 0.3 A
Current through GND pin Full bias (BIAS-1 =0, BIAS-2 = 0) 1 mA C
» o .| Differential 54 64 A
+PSRR Positive power-supply rejection ratio dB
Ta =—40°C to +85°C 52 B
i = iecti Differential 52 63 A
_PSRR Negative power supply rejection dB
ratio Ta =—40°C to +85°C 50 B
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Electrical Characteristics: Vg = 6 V (continued)

at T, = 25°C, Gpiee = 5 V/V with R = 100-Q differential load, Rap; = 0 Q, and full bias (unless otherwise noted); see Figure 81
for setup

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT L;’\Ifg‘_l’(l)
BIAS CONTROL
Logic 1, with respect to GND®, T, = -40°C 1.9 B
] o to +85°C :
Bias control pin logic threshold - - \%
Logic 0, with respect to GND®, T, = -40°C 0.8 B
to +85°C :
BIAS-1, BIAS-2 = 0.5 V (logic 0) 20 30 A
. ) ) T =—-40°C to +85°C 35 B
Bias control pin quiescent current - HA
BIAS-1, BIAS-2 = 3.3 V (logic 1) 0.3 1 A
Tp =—40°C to +85°C 1.2 B
Bias pin input impedance 50 kQ C
Amplifier output impedance Off bias (BIAS-1 =1, BIAS-2 = 1) 105 kQ || pF C

(2) The GND pin usable range is from Vg_to (Vs:+ — 5 V).

6.7 Timing Requirements

MIN NOM MAX UNIT
ton Turn-on time delay: time for Ig to reach 50% of final value 1 us
torF Turn-off time delay: time for Is to reach 50% of final value 1 us
12 Submit Documentation Feedback Copyright © 2016-2018, Texas Instruments Incorporated
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6.8 Typical Characteristics: Vg = 12 V (Full Bias)
at Ty = 25°C, Gpipe = 10 VIV, Gy = 1 VIV, Rpp; =0 Q, R = 1.24 kQ, and R, = 100 Q (unless otherwise noted)
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Figure 5. Frequency Response Across Temperature Figure 6. Frequency Response Across Capacitive Load
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Typical Characteristics: Vg =12 V (Full Bias) (continued)

at Ty = 25°C, Gpiee = 10 VIV, Gy = 1 VIV, Rpp; =0 Q, R = 1.24 kQ, and R = 100 Q (unless otherwise noted)

Non-inverting Gain (V/V)
Vo =2 Vpp, f=1MHz

Figure 11. Harmonic Distortion vs Noninverting Gain
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Figure 12. Two-Tone, Third-Order Intermodulation Intercept
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Typical Characteristics: Vg =12 V (Full Bias) (continued)
at Ty = 25°C, Gpiee = 10 VIV, Gy = 1 VIV, Rpp; =0 Q, R = 1.24 kQ, and R = 100 Q (unless otherwise noted)
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Figure 13. Output Voltage and Current Limitations Figure 14. Input Voltage and Current Noise Density
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Figure 15. Quiescent Current for Full Bias Setting vs Rap; Figure 16. PSRR vs Frequency
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Figure 17. Open-Loop Gain and Phase Figure 18. Closed-Loop Output Impedance
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6.9 Typical Characteristics: Vg =12 V (Mid Bias)

at Ty = 25°C, Gpipe = 10 VIV, Gy = 1 VIV, Rpp; =0 Q, R = 1.24 kQ, and R, = 100 Q (unless otherwise noted)
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Figure 19. Small-Signal Frequency Response Figure 20. Large-Signal Frequency Response
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Figure 21. Pulse Response Figure 22. Quiescent Current for Mid Bias Setting vs Rap;
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Figure 23. Frequency Response Across Temperature Figure 24. Frequency Response Across Capacitive Load
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Typical Characteristics: Vg = 12 V (Mid Bias) (continued)

at Ty = 25°C, Gpiee = 10 VIV, Gy = 1 VIV, Rpp; =0 Q, R = 1.24 kQ, and R = 100 Q (unless otherwise noted)
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Figure 25. Harmonic Distortion vs Frequency Figure 26. Harmonic Distortion vs Output Voltage
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Figure 27. Harmonic Distortion vs Supply Voltage Figure 28. Harmonic Distortion vs Load Resistance
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Figure 29. Harmonic Distortion vs Noninverting Gain Figure 30. Two-Tone, Third-Order Intermodulation Intercept
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6.10 Typical Characteristics: Vg =+12 V (Low Bias)
at Ty = 25°C, Gpipe = 10 VIV, Gy = 1 VIV, Rpp; =0 Q, R = 1.24 kQ, and R, = 100 Q (unless otherwise noted)
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Figure 31. Small-Signal Frequency Response Figure 32. Large-Signal Frequency Response
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Figure 33. Pulse Response Figure 34. Supply Current for Low Bias Setting vs Rapj
T T = 3
| M
0 \N 0 SR N
\ W\
@ 3 g 3
: \ : M
c c
E E Vi
5 © \\ 5 © \ \
e} e}
@ \ @
2 -9 \ 2 -9
© \ ©
E \ \ £ \
S 12 ! S .12| = Rse-oum) = 18 Q, Cpirr) = 22 pF
\ — Rse-out) = 18 Q, C(pirr) = 39 pF \
15 — T =-40C \ 15 R(SE_OUT) =18 Q, C(DIFF) =47 pF
— T=25T —_— R(SE_OUT) =18 Q, C(DIFF) =100 pF
T=85C — R(SE-OUT) =5Q, C(D”:;:) =470 pF
-18 -18
1 10 100 400 1 10 100 400
Frequency (MHz) Frequency (MHz)
Rg optimized for 100% bias
Figure 35. Frequency Response Across Temperature Figure 36. Frequency Response Across Capacitive Load
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Typical Characteristics: Vg =+12 V (Low Bias) (continued)

at Ty = 25°C, Gpiee = 10 VIV, Gy = 1 VIV, Rpp; =0 Q, R = 1.24 kQ, and R = 100 Q (unless otherwise noted)
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Figure 37. Harmonic Distortion vs Frequency Figure 38. Harmonic Distortion vs Output Voltage
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Figure 39. Harmonic Distortion vs Supply Voltage Figure 40. Harmonic Distortion vs Load Resistance
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Figure 41. Harmonic Distortion vs Noninverting Gain
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Figure 42. Two-Tone, Third-Order Intermodulation Intercept
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6.11 Typical Characteristics: Vg = 6 V (Full Bias)
at Ty = 25°C, Gpipe =5 VIV, Gey = 1 VIV, Rap; = 0 Q, R = 1.82 kQ, and R, = 100 Q (unless otherwise noted)
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Figure 43. Small-Signal Frequency Response Figure 44. Small-Signal Frequency Response vs Bias
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Figure 45. Large-Signal Frequency Response Figure 46. Pulse Response
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Figure 47. Frequency Response Across Temperature Figure 48. Frequency Response Across Capacitive Load
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Typical Characteristics: Vg = £6 V (Full Bias) (continued)

at Ty = 25°C, Gpiee =5 VIV, Gey = 1 VIV, Rapy; = 0 Q, R = 1.82 kQ, and R, = 100 Q (unless otherwise noted)
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Figure 49. Harmonic Distortion vs Frequency Figure 50. Harmonic Distortion vs Output Voltage
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Figure 51. Harmonic Distortion vs Supply Voltage Figure 52. Harmonic Distortion vs Load Resistance
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Figure 53. Harmonic Distortion vs Noninverting Gain Figure 54. Two-Tone, Third-Order Intermodulation Intercept
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