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LOW POWER DISSIPATION ADSL LINE DRIVER

FEATURES

® | ow Power Dissipation Increases ADSL Line
Card Density

® Low THD of —88 dBc (100-Q, 1 MHz)

® | ow MTPR Driving +20 dBm on the Line
— —76 dBc With High Bias Setting
— —74 dBc With Low Bias Setting

® \Wide Output Swing of 44Vpp Differential Into
a 200 Q Differential Load (Vcc =12 V)

® High Output Current of 600 mA (Typ)
® \Wide Supply Voltage Range of £5 V to £15V

® Pin Compatible with EL1503C and EL1508C
— Multiple Package Options

® Multiple Power Control Modes
11 mA/ch Full Bias Mode
7.5 mA/ch Mid Bias Mode
4 mA/ch Low Bias Mode
0.25 mA/ch Shutdown Mode
— lapgj Pin for User Controlled Bias Current
Stable Operation Down to 3 mA/ch
® | ow Noise for Increased Receiver Sensitivity
— 3.2 nVIWHz Voltage Noise
— 1.5 pAVHz Noninverting Current Noise
— 10 pANHz Inverting Current Noise

APPLICATIONS

® |deal for Full Rate ADSL Applications

DESCRIPTION

The THS6182 is a current feedback differential line driver
ideal for full rate ADSL systems. lIts extremely low power
dissipation is ideal for ADSL systems that must achieve
high densities in ADSL central office rack applications.
The unique architecture of the THS6182 allows the
quiescent current to be much lower than existing line
drivers while still achieving very high linearity without the
need for excess open loop gain. 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 lppj pin is available to further lower
the bias currents while maintaining stable operation with
as little as 3 mA per channel. The wide output swing of 44
Vpp differentially with +12V power supplies allows for
more dynamic headroom, keeping distortion at a
minimum. With a low 3.2 nV/VHz voltage noise coupled
with a low 10 pA/vHz inverting current noise, the THS6182
increases the sensitivity of the receive signals, allowing for
better margins and reach.

Typical ADSL CO Line Driver Circuit Utilizing Active Impedance
1kQ

—12v

+20 dBm
Line

112 power

Please be aware that an important notice concerning availability, standard warranty, and use in critical applications of Texas Instruments
semiconductor products and disclaimers thereto appears at the end of this data sheet.

This document contains information on products in more than one phase of
development. The status of each device is indicated on the page(s) specifying its
electrical characteristics.

Copyright O 2002, Texas Instruments Incorporated
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Thesedevices havelimited built-in ESD protection. Theleads should be shorted together orthe device placedin conductive foamduring
‘Q: \ storage or handling to prevent electrostatic damage.

ORDERING INFORMATION

PRODUCT PACKAGE PACKAGE SYMBOL T ORDER NUMBER TRANSPORT
CODE A MEDIA
TSSOP-20 THS6182PWP Tube
THS6182PWP PWP—20 THS6182
PowerPADD THS6182PWPR Tape and reel
THS6182RGU | Jeadless24-pinSmmx | oo, o, 6182 THS6182RGUR Tape and reel
4, mm PowerPADC
—40°C to 85°C
THS6182D Tube
THS6182D SOIC-16 D-16 THS6182
THS6832DR Tape and reel
THS6182DW Tube
THS6182DW S0IC-20 DW-20 THS6182
THS6182DWR Tape and reel

PACKAGE DISSIPATION RATINGS

PACKAGE ®IA ®3c POW-II-EARSRZASTICI:\IG(]-) POWTEAR_R7AOTICI:\IG(1) POWTEAR_R8ASTICI:\IG(1)
RGU-24 32°C/W 1.7°CIW 3.28W 1.87W 1.41W
PWP-20 32.6°C/IW 1.4°CIW 3.22W 1.84W 1.38W

D-16 62.9°C/W 25.7°C/W 1.67W 0.95W 0.72W
DW-20 45.4°CIW 16.4°C/W 2.31W 1.32W 0.99W

(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(2) +16.5V
Input voltage, V| *Vce
Output current, I (2) 1000 mA
Differential input voltage, V|0 2V
Maximum junction temperature, T j (see Dissipation Rating Table for more information) 150°C
Operating free—air temperature, Ta —40°C to 85°C
Storage temperature, Tggt 65°C to 150°C
Lead temperature, 1,6 mm (1/16—inch) from case for 10 seconds 300°C

HBM 1000V
ESD ratings CDM 500V

MM 200V

(1) Stressesbeyondthoselisted under“absolute maximumratings” may cause permanentdamagetothe device. These are stressratings 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) The THS6182 may incorporate 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 Tl Technical Brief SLMAOQO02 for more information about utilizing the PowerPAD thermally enhanced
package.

PowerPAD is a trademark of Texas Instruments.
2
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RECOMMENDED OPERATING CONDITIONS

MIN  NOM  MAX | UNIT
Dual supply +5 +12 +15
Supply voltage, Vcc+ to Vec— Single supply 10 24 0 \%
Operating free-air temperature, Ta -40 85| °C

ELECTRICAL CHARACTERISTICS
overrecommended operating free-air temperature range, Ta = 25°C,Vcc =12V, RE = 2kQ, Gain = +5, Ippg = Biasl =Bias2 =0V, R =50 Q
(unless otherwise noted)

NOISE/DISTORTION PERFORMANCE
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
. . Gain =+9.5, 163 kHz to 1.1 MHz DMT,
MTPR  Multitone power ratio +20 dBm Line Power, See Figure 1 for circuit 76 dBe
Receive band spill-over Gain :_+5’ 25 kHz.to 1'38 kHz with MTPR signal applied, o5 dBe
See Figure 1 for circuit
. Differential load = 200 Q -88
2hd harmonic : : dBc
HD H ic distortion. V .y Differential load =50 Q -70
armonic distortion, = - -
O(PP) . Differential load = 200 Q -107
3rd harmonic : : dBc
Differential load =50 Q -84
Vn Input voltage noise Vcc=#5V, 12V, 15V, f=100kHz 3.2 nVAiNHz
+Input 15 —
In Input current P Ve =35V, #12V, 15V, f=100 kHz pANAZ
noise —Input 10
= = R =100 Q -65 dBc
Crosstalk f=1MHz, Vopp) =2V, L
Vcc =5V, 12V, #15V RL=25Q -60 dBc
OUTPUT CHARACTERISTICS
R =100 Q 39 #41
Vcc =45V \Y
RL=25Q +3.7 +39
V Single—ended output volt i V 12V RL=1000 108 +11.0 \%
ingle—ended output voltage swin =+
o g P geswing 1 Vee RL=25Q £102 +10.6
R =100 Q +13.6 +13.9
Vcc =+15V \Y
RL=25Q +12.9 134
RL=5Q Vcc =45V +350 +400
lo Output current (1) Rl 100 Ve =12V +450  +600 mA
L= Ve = £15V 450 +600
Iisc)  Short-circuit current (1) RL=10 Vee =+12V 1000 mA
Outputresistance Open-loop 6 Q
Outputresistance—terminatemode | f=1 MHz, Gain=+10 0.05 Q
Outputresistance—shutdownmode | f=1 MHz, Open-loop 8.5 kQ

(1) A heatsink is rsequired to keep the junction temperature below absoulte maximum rating when an output is heavily loaded or shorted. See
Absolute Maximum Ratings section for more information.




THS6182

SLLS544 - SEPTEMBER 2002

{'f TEXAS
INSTRUMENTS

www.ti.com

ELECTRICAL CHARACTERISTICS (continued)
overrecommended operating free-air temperature range, Ta = 25°C,Vcc = 12V, RE = 2kQ, Gain = +5, |ppg = Biasl =Bias2 =0V, R =50 Q

(unless otherwise noted)

POWER SUPPLY
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
+4.5 +12  +16.5
Vce Operatingrange Dual supply \%
Single supply 9.0 24 33
Ta =25°C 8 9
Vcc=+5V mA
Tpa = full range 10
Quiescent current (each driver)(1) TA=25°C T 2
Full-bias mode Vecc=+12V mA
(Bias—1=0, Bias-2 = 0) Ta = full range 125
| Ta=25°C 115 125
cc Vee =115V A mA
Tpa = full range 13
Mid; Bias-1 =1, Bias—2=0 7.5 8.5
Quiescent current (each driver) Low: Bias—1 =0 Bias—2 = 1 4 5
Variable bias modes, Vcc =+ 12V oW, B1as ! 1as : mA
Shutdown; Bias—-1 =1, Bias—2=1 0.25 0.9
Vee =45V, Ta=25°C -63 -69
psRR  Power supply rejection ratio AVcc=+05V Ta =full range —60 v
@Veexy =£1V) Voo =#12V,#15V, |TA=25°C 64 70
AVecc=+1V Ta = full range -61
(1) 0.5 mA flows from Vcc+ to GND for internal logic control bias.
DYNAMIC PERFORMANCE
PARAMETER TEST CONDITIONS MIN  TYP  MAX | UNIT
Gain=+1, RF=1.2kQ 100
Gain =+2, RF=1kQ 80
R =100 Q - MHz
Gain =+5, RF=1kQ 35
BW Single-endedsmall-signalbandwidth Gain = +10, RF=1kQ 20
(-3dB), Vo =0.1Vrms Gain=+1, RF=15kQ 65
Gain =+2, RF=1kQ 60
RL=25Q - MHz
Gain =+5, RF=1kQ 40
Gain = +10, RF=1kQ 22
SR Single-endedslew-rate(1) Vo =10Vpp, Gain=+5 450 Vius
(2) slew-rate is defined from the 25% to the 75% output levels
DC PERFORMANCE
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Ta=25°C 1 20
Input offset voltage
Tpa = full range 25 v
m
\% Vee=+5V,+12V, 15V | To=25°C 05 10
os Differential offset voltage cc A
Tpa = full range 15
Offset drift Ta = full range 50 uv/ec
. Ta=25°C 8 15
—Input bias current
Tpa = full range 20
s Vcc=+5V, 12V, 15V HA
. Ta=25°C 8 15
+ Input bias current
Tpa = full range 20
ZoL Openloop transimpedance RL=1kQ, Vcc=£12V, £15V, 450 900 kQ
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ELECTRICAL CHARACTERISTICS (CONTINUED)
over recommended operating free-air temperature range, Ta = 25°C,Vcc = 12V, RE = 2 kQ, Gain = +5, Iopg = Biasl = Bias2 =0V, R =50 Q

(unless otherwise noted)

INPUT CHARACTERISTICS

PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
Ta=25°C 2.7 +3.0
Vcc =45V \Y
Tp = full range +2.6
V Input de volt ) Y 12V TA=25°C 95 98 v
nputcommon-mode voltage range =+
ICR P g g cc Tpa = full range +9.3
Ta=25°C +12.4 127
Vcc =+15V \Y
Tp = full range +12.1
C derejecti ti V 5V, #6V TA=257C 62 7z dB
ommon-mode rejectionratio =5V, +
CMRR ! ccL) Tp = full range 58
. + Input 800 kQ
R| Inputresistance
—Input 30 Q
Ci Inputcapacitance 1.7 pF
LOCAL CONTROL CHARACTERISTICS
PARAMETER TEST CONDITIONS MIN  TYP MAX| UNIT
VIH Bias pin voltage for logic 1 Relative to GND pin voltage 2.0 \%
VL Bias pin voltage for logic 0 Relative to GND pin voltage 0.8 \%
lIIH Bias pin current for logic 1 ViH=3.3V, GND=0V 4 30 A
L Bias pin current for logic 0 ViL=05V, GND=0V 1 10 A
Transition time—logic 0 to logic 1(1) 1 s
Transition time—logic 1 to logic 0(1) 1 s

(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 FUNCTION DESCRIPTION
0 0 Full bias mode Amplifiers ON with lowest distortion possible (default state)
1 0 Mid bias mode Amplifiers ON with power savings with a reduction in distortion performance
0 1 Low bias mode Amplifiers ON with enhanced power savings and a reduction of distortion performance
1 1 Shutdownmode | Amplifiers OFF and output has high impedance

NOTE: The default state for all logic pins is a logic zero (0).
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Figure 1. Single-Supply ADSL CO Line Driver Circuit Utilizing Active Impedance (SF = 4)
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PIN ASSIGNMENTS
THS6182

TSSOP PowerPADO (PWP) and
S0IC-20 (DW) PACKAGE(®)

(TOP VIEW)
D1IN-[|1 ) 20[] D2 IN—
D1OUT [|2 19[] D2 OUT
Vee -[13 18[] Ve +
GND [J4 17[] GND
GND [|5 16[] GND
GND [|6 15[] GND
GND [|7 14]] GND
D1IN+ [|8 13[] D2 IN+
BlAs-2 [|9 12[] lapg

Blas-1 [|10 1] NIC

(1) Product preview

THS6182

THS6182
SOIC-16 (D) PACKAGE
(TOP VIEW)
D1IN-[J2 U 16(] D2 IN—
D1OUT [|2 15(] D2 OUT
Vee- [I8 14 Vee+
GND [|4 13[] GND
GND [|5 12[] GND
D1IN+ [|6 11| D2 IN+
BlAS-2 [|7 10] 1aDJ
BIAS-1 [|8 9] NIC

Leadless 24—pin PowerPADO
5mm X 4mm (RGU) PACKAGE

(TOP VIEW)

T
1

ROROGT

D2IN+ [

N/C
N/C
veer
N/C
N/C
N/C
GND
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TYPICAL CHARACTERISTICS
Table of Graphs
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2nd Harmonic distribution vs Frequency 45-52
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3rd Harmonic distribution vs Output voltage 65— 68
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TYPICAL CHARACTERISTICS
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POWER SUPPLY REJECTION RATIO
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9T R =1000Q \
g L VO=0.1Vms
Full Bias \
7y L \
100 k 1M 10M 100 M
f — Frequency — Hz
Figure 25
OUTPUT AMPLITUDE
Vs
o FREQUENCY
LTI
20 :\:_ RE =500
19 N
. Ty
RE=1k
. A
16 ‘RF=2k \\\
15— v = £12v \
Gain =10
M1 R =250
131 Vo=01Vmmg \
Full Bias \
12 I ERTTT
100 k 1M 10M 100 M
f — Frequency — Hz
Figure 28
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OUTPUT AMPLITUDE

VS
FREQUENCY
. Il
20 ]
MU =
~N ».\\ RE = 500
19
: A\
7 18
(]
=]
2 17 RE=1k
g L \
< 16 RE=2k
: \
= 15 +
3 Vcc2112v \
4L Gain =10
RL =100 Q \
13+ V0=0.1Vmms
Full Bias \
12 LIy \
100 k 1M oM 100 M
f — Frequency — Hz
Figure 29
OUTPUT AMPLITUDE
VS
FREQUENCY
3
L e 2
2 LR T av
RE=1k
) yA
. /
L0 3
E 1
g RE=2k \
g 2 I
: Al
g -3 Vee =45V
Gain=1
41 RL=250Q
5] Vo=0.1Vims
Full Bias
-6 T A T
100 k 1M oM 100 M 1G
f — Frequency — Hz
Figure 32
OUTPUT AMPLITUDE
VS
FREQUENCY
1
‘HHHH [T
RE =500
15 UL TR H
RE = 750 o ‘
14 =
o '\\‘* /]
o
113 B A il
i TN
2 12 Re=1k I\ 1
s Lo \
< 1 Rp=2k
5
(=8
5 10 |
o Ve =5V
9L Gain=5
RL =100 Q \
8 + V0=0.1Vmms
Full Bias
7 Ly
100 k 1M oM 100 M
f — Frequency — Hz
Figure 35

Output Amplitude —dB

Output Amplitude —dB

Output Amplitude —dB

OUTPUT AMPLITUDE

Vs
FREQUENCY
L]
15
RE = 500
14 Ny N\
13 \\
12 RE=1k |\
\
11 \\
10 — Vcc=*12v
Gain = -5
91— R.=25Q
Vo=0.1Vims
8 T Full Bias \
i
100 k iM 10M 100 M
f — Frequency — Hz
Figure 30
OUTPUT AMPLITUDE
Vs
FREQUENCY
(AL
RE=1k
2 R ‘
RE=12k /
! v
0
h
-1 RE=2k \\
2 '%
=31 veg =5V
al Gain=1
B RL =100 Q
5L VO=01Vims
Full Bias H
6 T T [
100 k iM i0M 100 M 1G
f — Frequency — Hz
Figure 33
OUTPUT AMPLITUDE
Vs
FREQUENCY
214 T T
20 Ll RE = 500
NN
19 ™N
TN \\
18 RE=1k \ \
- HHAN A
\
RE=2k
16 F
1517 vee =15V \
Gain =10 \
1417 g =250 \
13 L V0=01Vims
Full Bias \
12 Ll ‘
100 k iM 10M 100 M
f — Frequency — Hz
Figure 36

Output Amplitude —dB

Output Amplitude —dB

Output Amplitude —dB

OUTPUT AMPLITUDE

VS
FREQUENCY
16 H
15 T
1 | Re=500 |
N A‘\\
13 ™
RE=1k \ N
12
11 \\
10 — vee =+12v \
Gain=-5 \
97~ R_=1000Q \
gl VO=01Vims
Full Bias
7 [ |
100 k 1M oM 100 M
f — Frequency — Hz
Figure 31
OUTPUT AMPLITUDE
VS
161 FREQUENCY
‘ ‘ RE = 500
15 RE=750 [| | f
14 \
™M\
13 ———
RE=2k \ A
12 \ T
11 \ ‘ T
10 \ 1
Ve =5V
Gain=5
o RL=25Q CTTTTTT T YT [
gl V0=01Vims \ i
Full Bias \
7 Ly |
100 k 1M oM 100 M
f — Frequency — Hz
Figure 34
OUTPUT AMPLITUDE
VS
o FREQUENCY
AU
20 i RF =500 -
N
19
N
N AN
RE=1k \ \ \
17 \ ‘\
16 \
RE=2k \ \
157 vee=15v I\
14 Gain=10 \ \
RL=25Q \ \
13+ VIo=0.1Vims
Full Bias \
12 L L1l H}
100 k 1M oM 100 M
f — Frequency — Hz
Figure 37
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SLEW RATE CLOSED LOOP OUTPUT IMPEDANCE QUIESCENT CURRENT
Vs Vs Vs
OUTPUT VOLTAGE FREQUENCY SUPPLY VOLTAGE
500 171 1000 T T T B lsgaenc L L
SR+ | 2 SRR ~ H  0€g- Icc+ (Full)
— r £ Shutdown "\ -
400 Pl ¢ 100 I < 20 e == cc- (Full) —|
/ SR g | \ T .
- < ) / N L
I ;‘5: Mid Bias — / 8 ’ Icc+ (Mid)
$ ao o LAY P
2 = Low Bias / @) I ———— .
o 5 = A - lcc— (Mid) |
] =3 ‘ / / I}
E;F 200 8 11 Vecc==12v / :ui 10 4
& g Gain = 10 /4 5 lcc+ (Low)
n I ] iy 3
3 R =500 Q ’—’ Full Bias =
” ! % o1 E 5 lcc—(Low) | lcc—(SD) __|
O = ‘ ‘
é Icc+ (SD)
N %
0 0.01 |
0 5 10 15 20 100 k 1M 10M 100 M 3 5 7 9 11 13 15
Output Voltage — Vp—p f — Frequency — Hz Supply Voltage — +/-Vcc
Figure 38 Figure 39 Figure 40
QUIESCENT CURRENT COMMON-MODE REJECTION RATIO INPUT BIAS CURRENT
Vs Vs Vs
- TEMPERATURE 0 COMMON-MODE VOLTAGE 13- TEMPERATURE
Vee - +l—i2V |C(‘;+ (Ful‘l) V‘cc : +/—lE;V ‘ ‘ ‘
[ 1 1 D 80 12
<« 20 /1 Icc— (Full) A ~40 Deg C /
E = / ‘ < Pa
[l g 70 E :II 11 /
b= lcc+ (Mid) c 85 Deg C \ = lib—
S 15 2 60 | £ 10
b lcc— (Mid) 2 25 Deg C 3 | —
g € 5o g o |
2 10 3 o
5 lcc+ (Low) § 3
& p 40 EL 8 -
s lcc— (Low) <] = lib+
5 5 / | Icc- (SD) | E
= ‘ ‘ E 30 1 7
| | &)
o ,cc+ (S‘D) ! - ‘ 20 | 6
40 20 0 20 40 60 80 100 -4 -0 6 =22 6 10 1 -40 20 0 20 40 60 80 100
Common Mode Voltage — V Temperature — Deg C
Temperature — Deg.C
Figure4l Figure 42 Figure 43
2ND HARMONIC DISTORTION
INPUT OFFSET VOLTAGE Vs 2ND HARMONIC DISTORTION
Vs
Vs
TEMPERATURE FREQUENCY FREQUENCY
5.5 —40 [T T T [ —-40 T T
Differential configuration Differential configuration ‘
Vio — Channel A T -50 L‘ ‘ I‘B / -50 ‘ ‘ ‘ ‘ A
> 5 L /, oW Blas y ‘ ‘ ‘ ‘
S / Low Bias
o // -60 Vg :t/ —60
g 45— 8 ;A 8 A
E] 7 o / q M id Bi /// Full Bias
> a -70 -—Mid Bias // a 70| Mid Bias|| A/ !
B L—] I / / g - /
£ 4 2 / Full Bias 2 ¢ /
g Vio — Channel B ~ g0 ’, 74 ~ g0 : ', HHH
= A A Vce = +12v / // 1 Vce =5V
= //// Gain =10 ///’ Gain =10
35 —90 LA RL=2000Q 1 -90 -4 /| RL=2000 ||
¢/ RE=1kQ // RE=1kQ
Vo=2 Vpp Vo =2 Vpp
3 -100 t | ~100 Ly T
-40 -20 0 20 40 60 80 100 100 k iM 10M 100 M 100 k iM 10M 100 M
Temperature — Deg C f — Frequency — Hz f — Frequency — Hz
Figure 44 Figure 45 Figure 46
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2ND HARMONIC DISTORTION

VS
FREQUENCY
—45 i s au e
Differential configuration
dln;
=50 /l \
-55 y
& _go | Mid Bias /
7
o ||
- —65 1-Low Bias
=
N Ve = +12v
-0 Gain = 10
il RL=500
—751 Full Bias RE =1kQ
IR P
80 ‘ LA L Ll
100 k iM 10M 100 M
f — Frequency — Hz
Figure 47
2ND HARMONIC DISTORTION
VS
FREQUENCY
—40 - T e RN I
Differential configuration
iy
-50 Low Bia: /
—60
8 V
7 70 +— | /4
a - Mid Bias /4 -
T / Full Bias
o
c // I
N -80 p / Ve =5V i
/ ¢/ Gain=5
A _
% Pl R| =200 Q
B 9/ RE=1kQ [
// Vo =2Vpp
_1004+—/ LI [
100 k iM i0M 100 M
f — Frequency — Hz
Figure 50
3RD HARMONIC DISTORTION
VS
FREQUENCY
=80
Vee = #12V /
_40 + Gain =10
el 4
50+ | F ,
Vo =2Vpp A/
8 o R T80 1"
T - R / /
a Low Bias/ / /
T ~70 |l /
e ‘ ‘ / /
™ .
80 L Mid Bias Full Bias
[ /
/i
/
-90 /
// Differential configuration
~100 Loy Lol
100 k iM 10M 100 M
f — Frequency — Hz
Figure 53

2nd HD —-dBc

2nd HD —-dBc

3rd HD —-dBc

2ND HARMONIC DISTORTION

VS
FREQUENCY
=45 (|
Differential configuration
=
50 7 §
-55 /
Mid Bias /'
-60 1
—65 1~ Low Bias
Ve =5V
=70 [TFull Bias | | Gain =10 il
RL=50Q
—751 RE=1kQ N
Vo =2 Vpp
_80 [ ETT I i A1
100 k iM i0M 100 M
f — Frequency — Hz
Figure 48

2ND HARMONIC DISTORTION

VS
FREQUENCY
—45 q T T
o Differential configuralion‘ /
)
-55
-60
—65
-70 Ve = #12V
Gain=5
-75 RL=50Q
_80 Full Bias_| | \F;CF)ZET/(;P 1
s 1 HH AT
100 k 1M oM 100 M
f — Frequency — Hz
Figure51
3RD HARMONIC DISTORTION
VS
FREQUENCY
-30 e R RARY T
Differential configu‘ral‘io‘n‘ //
—-40 Low Bidb/ ’/
/
. / /
/
/
—60 /
Mid Bias / / Full Bias
~70 / TR
A7 (AN
/| Vcc =45V
80 / /| Gain=10 T
/ / RL =200 Q
—90 /1A RE=1kQ T
/ / / Vo =2 Vpp
~100 / Lo el
100 k 1M oM 100 M
f — Frequency — Hz
Figure 54

2nd HD —-dBc

2nd HD -dBc

3rd HD —-dBc

2ND HARMONIC DISTORTION

VS
FREQUENCY
—40 IR S RO} T
Differential configuration ‘ ‘
] /
_60 Low Bias /
/ /
-70 / /
Mid Bias||  J/} ?’T |
/ Full Bias
80 '/ \\\/HH B Hll
p cc = +12v
/1 W/ Gain=5
/’/’ / RL =200 Q
-90 7 L L
/ /j/ RE=1kQ
Vo =2V,
—100 / \Hc\)\} \P\P\\\ |
100 k 1M oM 100 M
f — Frequency — Hz
Figure 49
2ND HARMONIC DISTORTION
VS
FREQUENCY
—45 T T
Differential configuration
-50 ,/
4“‘/
-55
/
-60 Mid Bias—f
—65
70 Ve = 15V
75 Gain=5
- RL=50Q
Full Bias RI'; =1kQ
801 Vo=2Vpp
o L L L
100 k 1M oM 100 M
f — Frequency — Hz
Figure 52
3RD HARMONIC DISTORTION
VS
FREQUENCY
-30 T T
Differential configuration /:1//
0 Y/
Low Bias /;
50 /////
/, 7
-60 / /
Mid Bias ’/ /
/
-70 [ Full Bias
/ﬁ; [
-80 / Vce =5V L
b Y/ Gain = 10
/ RL=500Q
-9 RE=1kQ mil
Vo =2V,
—-100 '4/ \Hc\)\} \P\P\\\ |
100 k 1M oM 100 M
f — Frequency — Hz
Figure 55
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2nd HD -dBc

3rd HD —-dBc

3rd HD —dBc

3RD HARMONIC DISTORTION

VS
FREQUENCY
30 - . —
Differential configuration /':/
o Il i
R / 4
Low Bias /
///
-50 / i
/
///
—60 +— Mid Bias / 77
4’)‘/
-70 / Full Bias
/'// il
Vce =+12v i
-80
/ / Gain = 10
/ R =500
[/
-90 /V /( RE=1kQ 11
/ Vs Vo =2Vpp
_100 / Ly L1l
100 k iM 10M 100 M
f — Frequency — Hz
Figure 56

3RD HARMONIC DISTORTION
VS

FREQUENCY
T cow eias 7
V.

’IC;
/
/]
//

/ Full Bias
/

Differential configuration
Ly [N

N

Ve = +12v
Gain=5

RL=50Q
RE =1kQ
Vo =2Vpp
ST

Mid Bias

/

—50

=70

-80 y

-90

N

10l

100 k iM 10M 100 M
f — Frequency — Hz

Figure 59

2ND HARMONIC DISTORTION
VS

OUTPUT VOLTAGE
—75+
I

/ﬁ;/

/

/
/
/
//, Full Bias
/

-80

Mid Bias

Ve =5V
Gain=5
R =200 Q
RE=1kQ
f=1MHz
100 L
0 5
Output Voltage — Vpp

Figure 62

-95

10

3rd HD —-dBc

3rd HD —dBc

2nd HD —-dBc

3RD HARMONIC DISTORTION

VS
20 FREQUENCY
Differential fi \il
» ifferential con |gur‘a |‘or‘| ’/
Low Biag
%
=50 l /
e
/
-60 / /
=70 T—Mid Bias / / m" Bi‘m
_80 7[7 Ve = 12V
/ Gain=5
/ / R =200 Q
-90 y / / Re=1ka L
Vo =2Vpp
_100 / / HH} L L1l {
100 k iMm 10M 100 M
f — Frequency — Hz
Figure 57
3RD HARMONIC DISTORTION
VS
FREQUENCY
=30 T T T TTTTTT —— 7
T T
Differential configuration | | A
Va
ol T 1A
Low Bias /
—50
o ///
=70~ Mid Bias / Full Bias
,4',C;/, 1
_80 Ve =5V i
/ / / Gain=5
S/ R_ 50Q
0/ RE=1k |
/// Vo =2Vpp
_100-L4 Ly Ll
100 k iM 10M 100 M
f — Frequency — Hz
Figure 60
2ND HARMONIC DISTORTION
VS
OUTPUT VOLTAGE
—65 | |
Low Bias
-70 [6
{ Mid Bias
l
Full Bias
-75 Vec=#12v.
Gain=5
RL=50Q
RE=1kQ =
f=1MHz
-80 I T
0 5 10 15 20 25 30
Output Voltage — Vpp
Figure 63

3rd HD —dBc

2nd HD -dBc

2nd HD —-dBc

3RD HARMONIC DISTORTION

VS
5 FREQUENCY
[T oot 7
Vee = 5V / /
40+ Gain=5 4
RL =200 Q / /
50+ Rp=1kQ /
Vo =2Vpp // / /
-60
;//
-70 /
Mid Bias ////
-80 )
/ / Full Bias
50 AU/
/ / IARIL
/ / Differential configuration
100 . Loy Co il
100 k 1M oM 100 M
f — Frequency — Hz
Figure 58
2ND HARMONIC DISTORTION
VS
OUTPUT VOLTAGE
—757 ‘ ‘ ‘ I I I I I I I I I
Low Bias Differential configuration
, -
-80 /x
-85 ’// Mid Bias
-90 Full Bias
Ve = 12V
Gain=5
-95 RL=200Q —
RE=1kQ
f=1MHz
-100 I
0 5 100 15 20 25 30 35 40
Output Voltage — Vpp
Figure61
2ND HARMONIC DISTORTION
VS
OUTPUT VOLTAGE
—65 T T T T T
‘ ‘ . Differential configuration
Low Bias
/f —
—70 +—# /
/ Mid Bias
/
I |
Full Bias
=75 I Vee = #5V
Gain=5
RL=50Q |
RE=1kQ
f=1MHz
-80 | L !
0 2 4 6 8 10
Output Voltage — Vpp
Figure 64
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3RD HARMONIC DISTORTION
VS
OUTPUT VOLTAGE

[ 1 T
Differential configuration

Low Bias

/ Mid Bias A

/ Ve =5V

3rd HD —dBc
1
o]
o
\

—90 Full BiasA
/ Gain =5
o5 / / RL =200 Q
V4 RE=1kQ
/ f=1MHz
-100 v R
0 2 4 6 8 10

Output Voltage — Vpp
Figure 65

3rd HD —dBc

3rd HD —-dBc

3RD HARMONIC DISTORTION

VS
OUTPUT VOLTAGE
A T e e e e B
Differential configuration /
-75 // /
Ay
Low Bias L~
-80 ~ 7
f/ 7
- |t
g5 1 Mid Bias —_
-l 1
LA
s
-90 g Vee =#12V —
/A/ Gain=5
Full Bias R =200 Q
—95 / [ |1 RE=1kQ
f=1MHz
-100 | N
0 5 10 15 20 25 30 35 40
Output Voltage — Vpp
Figure 66
3RD HARMONIC DISTORTION
VS
OUTPUT VOLTAGE
—651 (R R e
Differential configuration —
70 SIN
<,L*Mid Bias ~ Low Bias| |
-75 I
/| — —
/f —
-80
/ =
-85 /
f
Ve =5V
-90 Gain=5 N
Full Bias RL =50 Q 7
-95 RE =1kQ T
f=1MHz —
-100 R T
0 2 4 6 8 10

Output Voltage — Vpp
Figure 68

3rd HD —dBc

3RD HARMONIC DISTORTION

VS
OUTPUT VOLTAGE
—65 ! S
| | Vec=t12v
70 ‘ ‘ Gain=5
7T A Low Bias RL =50 Q
f \\ RE =1kQ
=75 f=1MHz >
I N
-80 r?\\ \\ A
[ DN
o5/ Mid Bi N
'” ‘ i ‘ ias \ L
oo L[] N
1 V4
T Full Bias \\‘/’
-95
Differential configuration |
-100 T
0 5 10 15 20 25 30
Output Voltage — Vpp
Figure 67
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MECHANICAL DATA
D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
8 PINS SHOWN

0.050(1,27) 4,‘ ’47 —bde 88;2823 4 | 0.010(0,255™

HAAA i

0.244(6,20) 0.008 (0,20) NOM

0.228(5,80)
0.157 (4,00)

0.150(3,81)

v

Gage Plane _i
E 0.010(0,25)

0.044(1,12)
0.016 (0,40)

«—— A —» 0

!Ll [4 SeatingPIane} ( H\ 2 IH

B 0.010(0,25) —
0.069 (1,75) MAX 00020.00) 0.004(0,10)
PINS **
8 14 16
DIM
0197 | 0344 | 0394
A MAX .00) | (875 | (10,00)
0189 | 0337 | 0.386
A MIN 480 | ©55) | (9,80)

4040047/E09/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-012
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MECHANICAL DATA

DW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
16 PINS SHOWN

4 0.014(0,35) | -] 0.010(0,25) (W]

i

16

el

»‘ j o005y

0.419(10,65)
0.400(10,15)

0.299 (7,59) 0.010(0,25) NOM
0.291(7,39) l

Gage Plane

v
b 0.010(0,25)

0.050(1,27)
0.016(0,40)

EEEEERE

0°-8°

(\ ) \
\ ‘_{ SeatlngPIaneL ﬁL

0.104 (2,65) MAX 0.012(0.20) E 0.004(0,10)

0.004(0,10)
PINS **
16 18 20 24 28
DIM
A MAX 0.410 | 0462 | 0510 | 0.610 | 0.710

(10,41) | (11,73) | (12,95) | (15,49) | (18,03)

0.400 0.453 0.500 0.600 0.700

A MIN (10,16) | (11,51) | (12,70) | (15,24) | (17,78)

4040000/ E 08/01

NOTES: A. Alllinear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion not to exceed 0.006 (0,15).
D. Falls within JEDEC MS-013
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MECHANICAL DATA

PWP (R-PDSO-G**) PowerPADO PLASTIC SMALL-OUTLINE
20 PINS SHOWN

0,30
i S e
20 1
HHHHHHHHHH Thermal Pad
(See Note D)
1
| | 450 6,60 0,15 NOM
I | 430 6,20 i
L
TTTTTTTT] AR ‘ )
1 10 025
< A ) 0°-8° 0,75
¢ 050
[ \ [ 1
| COMTTAAAAAD . §  scangetane § AL
o257 [Spown
 120max o] [Sow
PINS **
14 16 20 24 28
DIM
A MAX 510 | 510 | 660 | 790 | 980
A MIN 490 | 490 | 640 | 7,70 | 9,60
4073225/F10/98

NOTES: A. Alllinear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusions.
D. The package thermal performance may be enhanced by bonding the thermal pad to an external thermal plane.
This pad is electrically and thermally connected to the backside of the die and possibly selected leads.
E. Falls within JEDEC MO-153

PowerPAD is a trademark of Texas Instruments Incorporated.
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MECHANICAL DATA
RGU (R-PQFP-N24) PLASTIC QUAD FLATPACK
5.15
4,85

4,15

PIN 1 INDEX AREA —|
TOP AND BOTTOM

1,00
0,80

0,20 REF.
. L
T f T SEATING PLANE
005 |

4¢— 325MAX —P

4,‘ ’47 0,50
24x %12
| 6

0,351 . |
R ) ' L}J L}J [ N
) ) ) ) ) - 2,25 MAX
D) . (-
D) ' (-
- | ’r\ e
, EXPOSED THERMAL DIE PAD
m ﬂ ﬂlﬂ ﬂ | (SEE NOTE D)
18I | | 13 050
= Jl 2% 0

Z 010 @ 4203496/A01/02

NOTES: A. Alllinear dimensions are in millimeters.

This drawing is subject to change without notice.

Quad Flatpack, No-leads (QFN) package configuration.

The package thermal performance may be enhanced by bonding the thermal die pad to an external thermal plane.
Falls within JEDEC MO-220.

mooOw
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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve the right to make corrections, modifications,
enhancements, improvements, and other changes to its products and services at any time and to discontinue
any product or service without notice. Customers should obtain the latest relevant information before placing
orders and should verify that such information is current and complete. All products are sold subjectto TI's terms
and conditions of sale supplied at the time of order acknowledgment.

Tl warrants performance of its hardware products to the specifications applicable at the time of sale in
accordance with TI's standard warranty. Testing and other quality control techniques are used to the extent Tl
deems necessary to support this warranty. Except where mandated by government requirements, testing of all
parameters of each product is not necessarily performed.

Tl assumes no liability for applications assistance or customer product design. Customers are responsible for
their products and applications using Tl components. To minimize the risks associated with customer products
and applications, customers should provide adequate design and operating safeguards.

Tl does not warrant or represent that any license, either express or implied, is granted under any Tl patent right,
copyright, mask work right, or other Tl intellectual property right relating to any combination, machine, or process
in which T1 products or services are used. Information published by Tl regarding third—party products or services
does not constitute a license from Tl to use such products or services or a warranty or endorsement thereof.
Use of such information may require a license from a third party under the patents or other intellectual property
of the third party, or a license from Tl under the patents or other intellectual property of TI.

Reproduction of information in Tl data books or data sheets is permissible only if reproduction is without
alteration and is accompanied by all associated warranties, conditions, limitations, and notices. Reproduction
of this information with alteration is an unfair and deceptive business practice. Tl is not responsible or liable for
such altered documentation.

Resale of Tl products or services with statements different from or beyond the parameters stated by Tl for that
product or service voids all express and any implied warranties for the associated TI product or service and
is an unfair and deceptive business practice. Tl is not responsible or liable for any such statements.

Mailing Address:
Texas Instruments

Post Office Box 655303
Dallas, Texas 75265

Copyright 00 2002, Texas Instruments Incorporated



	FEATURES
	APPLICATIONS
	DESCRIPTION
	ORDERING INFORMATION
	PACKAGE DISSIPATION RATINGS
	ABSOLUTE MAXIMUM RATINGS
	RECOMMENDED OPERATING CONDITIONS
	ELECTRICAL CHARACTERISTICS
	PIN ASSIGNMENTS
	TYPICAL CHARACTERISTICS
	Table of Graphs

	MECHANICAL DATA
	D (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
	DW (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
	PWP (R-PDSO-G**) PowerPAD PLASTIC SMALL-OUTLINE
	RGU (R–PQFP–N24) PLASTIC QUAD FLATPACK

	IMPORTANT NOTICE

