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® 2x Bandwidth (2 MHz) of the TLO6x and ® High Output Drive, Specified into 100- Q
TLO3x Operational Amplifiers Loads

® Low Supply Current ... 290 pA/Ch Typ ® | ower Noise Floor Than Earlier

® On-chip Offset Voltage Trimming for Generations of Low-Power BIFETs

Improved DC Performance

description

The TLE206x series of low-power JFET-input operational amplifiers doubles the bandwidth of the earlier
generation TLO6x and TLO3x BIiFET families without significantly increasing power consumption. Texas
Instruments Excalibur process also delivers a lower noise floor than the TLO6x and TLO3x. On-chip zener
trimming of offset voltage yields precision grades for dc-coupled applications. The TL206x devices are
pin-compatible with other Texas Instruments BiFETSs; they can be used to double the bandwidth of TLO6x and
TLO3x circuits or to reduce power consumption of TLO5x, TLO7x, and TLO8x circuits by nearly 90%.

BIiFET operational amplifiers offer the inherently-higher input impedance of the JFET-input transistors, without
sacrificing the output drive associated with bipolar amplifiers. This makes them better suited for interfacing with
high-impedance sensors or low-level ac signals. They also feature inherently better ac response than bipolar
or CMOS devices having comparable power consumption. The TLE206x family features a high-output-drive
circuit capable of driving 100-Q loads at supplies as low as +5 V. This makes them uniquely suited for driving
transformer loads in modems and other applications requiring good ac characteristics, low power, and high
output drive.

Because BIiFET operational amplifiers are designed for use with dual power supplies, care must be taken to
observe common-mode input voltage limits and output swing when operating from a single supply. DC biasing
of the input signal is required and loads should be terminated to a virtual ground node at mid-supply. Texas
Instruments TLE2426 integrated virtual ground generator is useful when operating BIFET amplifiers from single
supplies.

The TLE206x are fully specified at £15 V and £5 V. For operation in low-voltage and/or single-supply systems,
Texas Instruments LINCMOS families of operational amplifiers (TLC- and TLV-prefixes) are recommended.
When moving from BIFET to CMOS amplifiers, particular attention should be paid to slew rate and bandwidth
requirements and output loading. The Texas Instruments TLV2432 and TLV2442 CMOS operational amplifiers
are excellent choices to consider.

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.

PRODUCTION DATA information is current as of publication date.
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TLE2061 AVAILABLE OPTIONS

PACKAGED DEVICES
o |vome | olmier | cammem | o | o | TSSO | e
(D) (FK) (JG) (P) L)
500 pV — — — — — —
0°C to 70°C 1.5mV | TLE2061ACD — — TLE2061ACP — —
3mV | TLE2061CD — — TLE2061CP | TLE2061CPWLE —
500 pV — — — — — —
_40°Cto85°C | 1.5mV |TLE2061AID — — TLE2061AIP — —
3mV | TLE2061ID — — TLE2061IP — —
500 pV — — TLE2061BMJG — — —
-55°Ct0125°C | 1.5mV |TLE2061AMD | TLE2061AMFK | TLE2061AMJIG — — TLE2061AMU
3mV |TLE2061MD | TLE206IMFK | TLE2061MJG — — TLE2061MU

TThe D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2061ACDR).Chips are tested at 25°C.
¥ The PW package is available left-end taped and reeled (indicated by the LE suffix on the device type (e.g., TLE2061CPWLE).

TLE2062 AVAILABLE OPTIONS

PACKAGED DEVICES
. Viomax | SMALL OUTLINE T | CHIP CARRIER | CERAMICDIP | PLASTIC DIP F‘Ei?';"A’”CCK
A AT 25°C (D) (FK) (JG) P) )
0°C 1mv TLE2062BCD — — TLE2062BCP —
to 2mVv TLE2062ACD — — TLE2062ACP —
70°C 4 mV TLE2062CD — — TLE2062CP —
-40°C 1mv TLE2062BID — — TLE2062BIP —
to 2mVv TLE2062AID — — TLE2062AIP —
85°C 4 mV TLE2062ID — — TLE2062IP —
-55°C 1mv TLE2062BMD — TLE2062BMJG — —
to 2mVv TLE2062AMD TLE2062AMFK TLE2062AMJIG — TLE2062AMU
125°C 4 mV TLE2062MD TLE2062MFK TLE2062MJG — TLE2062MU
t The D packages are available taped and reeled. Add R suffix to device type (e.g., TLE2062ACDR).
TLE2064 AVAILABLE OPTIONS
PACKAGED DEVICES
T Viomax | SMALL OUTLINE 1t | CHIP CARRIER CERAMIC DIP PLASTIC DIP F(l:_iTRgX(I:i
A AT 25°C (D) (FK) Q) (N)
(W)
0°C 2mv — TLE2064BCN
to 4 mV TLE2064ACD — — TLE2064ACN —
70°C 6 mV TLE2064CD TLE2064CN
-40°C 2mVv — TLE2064BIN
to 4 mV TLE2064AID — — TLE2064AIN —
85°C 6 mV TLE20641D TLE2064IN
-55°C 2mVv — TLE2064BMFK TLE2064BMJ —
to 4 mV TLE2064AMD TLE2064AMFK TLE2064AMJ — TLE2064AMW
125°C 6 mV TLE2064MD TLE2064MFK TLE2064MJ TLE2064MW

tThe D packages are available taped and reeled. Add R suffix to device type, (e.g., TLE2064ACDR).
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TLE2064, TLE2064A, TLE2064B
D, J, N, OR W PACKAGE

TLE2061, TLE2061A, AND TLE2061B T"E?GJZéTéERZgGIE:éEZEZS‘;ZB (TOP VIEW)
D, DB, JG, P, OR PW PACKAGE ’ ,TOP VIEW U

(TOP VIEW) ( ) 10UT[l 1 ~ 14[] s0UT
U 1IN-[] 2 13[] 4IN-
oFFsETNL [[1 8 1 NC 10UT [J 1 sl Vee+ UN+[[3  12[] 4N+

IN-[f2 7]l Vees iN-[l2  7[l20uT Vecalla  nlv
1N+ [] 3 6] 2IN- cC + cC-
IN+[] 3 6 [J ouT 2IN+[] 5 10[] 3IN+
Vec-[l4  s[orFseTN2 Vee-[l4  sf2IN+ 2IN-[| 6 of] 3IN-
20UT[| 7 s[] 30UT

TLE2061M, TLE2061AM, TLE2061BM

TLE2062M, TLE2062AM, TLE2062BM

TLE2064M, TLE2064AM, TLE2064BM

FK PACKAGE FK PACKAGE FK PACKAGE
(TOP VIEW) (TOP VIEW) (TOP VIEW)
Z = + 5 B
= Q Z090Z
OD VOO
5 28252 e
L ) - - -
°$522°2 /3212019 3212019 Hun
NC ]4 18[1 NC 1|N+]4 18 +
/g = | = | = - = NC[] 17 Nne
NG 3 2 1 2019 1IN-[] 5 17[] 20uUT 5
4 18[] NC NC [] 6 16 NC Vee+[l 6 16[] Vee-
IN-T's 17 Vec+ 1N+ [] 7 51 21— NC[]7 15[] NC
NC 6 16[f NC Ne [T 1 ne 2IN+[] 8 14[] 3IN+
IN+ 17 1s[] ouT 9 10 11 12 13 S o 1213
rrr
NC :|3 14| NC I = OF |
9 10 11 12 13 Q 1910 =2 zZ22D =
— Z238%57% ~Q9 9@
I N « ™
o Soa o >
z QzzZ 2z
SR
> W
o
LL
LL
e}
TLE2061 AND TLE2061A TLE2062 AND TLE2062A
U PACKAGE U PACKAGE
(TOP VIEW) (TOP VIEW)
NC 1U10]NC NC 1U10]NC
OFFSETN1[] 2 9[] NC 10UT[] 2 o] Vees
IN-] 3 8|l Vces 1IN-[] 3 8|] 20uUT
IN+ [] 4 7]] ouT 1IN+[] 4 7] 2IN-
Vee-[ s 6]] OFFSET N2 Vee-[ s 6] 2IN+

NC - No internal connection
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T
Supply voltage, Voot (SEE NOE 1) oo e 19V
SUPPIY VOO, Vo o o vt vttt e et e e e e e e -19V
Differential input voltage, Vip (See NOte 2) ... ... +38V
Input voltage range, V| (any iNPUL) . .. ..o ot e *Vee
Input current, [j (each iNPUL) ... ... +1 mA
OUIPUL CUITENE, [ .« oot e e e i e +80 mA
Total CUMENTINIO VoGt + o v et 80 mA
Total CUMTENt QUL OF VoG = oottt e e e e e -80 mA
Duration of short-circuit current at (or below) 25°C (see Note 3) ........ ... .. .. unlimited
Package thermal impedance, 635 (see Notes 4 and 5): D package (8-pin) .................... 97.1°C/W

D package (14-pin) .................. 86.2°C/W

Npackage .............ccoiiiiia.. 79.7°C/W

Ppackage .......................... 84.6°C/W

PWpackage ......................... 113°C/W

Package thermal impedance, 03¢ (see Notes 4 and 5): FK package ........................... 5.6°C/W
Jpackage ... 15.1°C/W

JGpackage ... 14.5°C/W

Upackage ............coiiiiiiia.. 14.7°C/W

Wpackage .......... .. i, 10°C/W

Operating free-air temperature range, Ta: Csuffix ........ . i 0°C to 70°C
FSUffiX . ... —-40°C to 85°C

Msuffix ... .. —55°C to 125°C

Storage temperature range . ... ...ttt e —65°C to 150°C
Case temperature for 60 seconds: FK package . ....... ...t 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 10 seconds: D, P, or PW package ............ 260°C
Lead temperature 1,6 mm (1/16 inch) from case for 60 seconds: JG, U, or W package ............ 300°C

t 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.

NOTES: 1. All voltage values, except differential voltages, are with respect to the midpoint between Vcc+ and Ve -.

2. Differential voltages are at IN+ with respect to IN-.

3. The output may be shorted to either supply. Temperature and/or supply voltages must be limited to ensure that the maximum
dissipation rating is not exceeded.

4. Maximum power dissipation is a function of T j(max), 83, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (Tj(max) - Ta)/03a. Operating at the absolute maximum T3 of 150°C can affect reliability.

5. The package thermal impedance is calculated in accordance with JESD 51-7 (plastic) or MIL-STD-883 Method 1012 (ceramic).

recommended operating conditions

C SUFFIX | SUFFIX M SUFFIX
UNIT

MIN  MAX [ MIN  MAX | MIN mMAX

Supply voltage, Vcc+ +3.5 +18| £3.5 +18| 35 +18 \%
) Vec+=45V -16 4| -16 4| -16 4

Common-mode input voltage, V|c \Y
Vec+=#15V -1 13 -11 13 -11 13

Operating free-air temperature, Tp 0 70 -40 85 -55 125 °C
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TLE2061C electrical characteristics at specified free-air temperature, V cc+ = 5 V (unless
otherwise noted)

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS TAT TLE2061BC UNIT
MIN  TYP MAX
25°C 0.8 31
TLE2061C
Full range 4
25°C 0.6 2.6
Vio Input offset voltage TLE2061AC mvV
Full range 35
25°C 0.5 1.9
TLE2061BC
Full range 2.4
Vic =0, Rg=50Q
ayl0  Temperature coefficient of input offset voltage Ic S Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/imo
25°C 1 pA
llo Input offset current
Full range 0.8 nA
25°C 3 pA
B Input bias current
Full range 2 nA
-16 -2
25°C to to \Y
4 6
VicrR Common-mode input voltage range “16
Full range to \Y
4
25°C 35 3.7
R =10 kQ
‘ | L Full range 3.3
V Maximum positive peak output voltage swin \%
OM+ ximum positive p utput voltage swing 255G 25 31
R =100 Q
L= 100 Full range 2
} 25°C -3.7 -39
R =10 kQ
‘ | L Full range -3.3
Vom- Maximum negative peak output voltage swin \Y
oM ximu gative p utput voltage swing 2550 25 27
R =100 Q
L Full range -2
y 25°C 15 80
Vo =128V, R =10 kQ
o 8V, L=10 Full range 2
| dift ol i 25°C 0.75 45 '
A Large-signal differential voltage amplification Vo=0to2V, R_=100Q VimV
VD ge-sig g P o L Full range 0.5
25°C 0.5 3
Vo=0to-2V, R_=100Q
0o L Full range 0.25
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 280 Q
25°C 65 82
CMRR Common-mode rejection ratio V|c = Vicrmin, Rg =50 Q dB
Full range 65
o . Vee+=15Vito £15 YV, 25°C 75 93
k Supply-voltage rejection ratio (AV, AV iy dB
SVR pply-voltage rej (AVce+/Avio) Rs =50 Q Full range -5

T Full range is 0°C to 70°C.
NOTE 6: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2061C electrical characteristics at specified free-air temperature, V cc+ = 5 V (unless
otherwise noted) (continued)

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS TA'IL TLE2061BC UNIT
MIN TYP MAX
| 25°C 280 325
| S current A
cc Hpply e Vo =0, No load | Full range 350 H
Alcc Supply-current change over operating temperature range Full range 29 LA
1 Full range is 0°C to 70°C.
TLE2061C operating characteristics at specified free-air temperature, V cc+=15V
TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS TAT TLE2061BC UNIT
MIN TYP MAX
| } 25°C 2.2 34 '
SR Slew rate at unity gain (see Figure 1 R =10 kQ, C| =100 pF Vius
W unity gain ( igure 1) L L P Full range 2.1 H
| | f=10Hz, Rg=20Q 59 100 N
V Equi i i Fi 2 25°
n quivalent input noise voltage (see Figure 2) =1 KkHz, Rs=200 5°C 23 50 nVAHz
VN(pp) Peak-to-peak equivalent input noise voltage |f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
THD  Total harmonic distorti AvD =2, =10 kHz, 25°C 0.025%
otal harmonic distortion VoPP)=2V, RL=10kQ . )
RL=10kQ, Cp=100pF 1.8
B1 Unity-gain bandwidth (see Figure 3) 25°C MHz
R.=100Q, Cp =100pF 1.3
0.1% 5
t ttling ti 25°C
s Settling time 0.01% 5 10 us
Bowm Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 140 kHz
) ) ) ) Rl = 10 kQ, C|L =100 pF 58°
Om Phase margin at unity gain (see Figure 3) 25°C
RL =100 Q, CL = 100 pF 75°

1 Full range is 0°C to 70°C.
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TLE2061C electrical characteristics at specified free-air temperature, V cc+ = £15 V (unless
otherwise noted)

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS TAT TLE2061BC UNIT
MIN  TYP MAX
25°C 0.6 3
TLE2061C
Full range 3.9
25°C 0.5 15
Vio Input offset voltage TLE2061AC mV
Full range 25
25°C 0.3 0.5
TLE2061BC
y Full range 1
Vic =0, Rg =50 kQ
ay|0  Temperature coefficient of input offset voltage Ic S Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/imo
25°C 2 pA
llo Input offset current
Full range 1 nA
25°C 4 pA
B Input bias current
Full range 3 nA
-11 -12
25°C to to \Y
13 16
VicrR Common-mode input voltage range T
Full range to \%
13
25°C 132 137
R =10 kQ
L=10 Full range 13
V, Maximum iti k output volt in \%
OM + aximum positive peak output voltage swing 255G 125 132
R = Q
L =600 Full range 12
25°C -13.2 -137
R =10 kQ
L=10 Full range -13
Vom- Maximum negative peak output voltage swin \Y
oM gatve p P ge swing 25°C | -125 -13
R =600 Q
L Full range -12
y 25°C 30 230
Vo =%10V, R =10 kQ
o ov. L=10 Full range 20
| i ol i 25°C 25 100 '
A Large-signal differential voltage amplification Vo=0to8V, R =600Q VimV
VD ge-sig g P 0o L Full range 10
25°C 3 25
Vo=0to-8V, R =600Q
Full range
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 280 Q
25°C 72 90
CMRR Common-mode rejection ratio V|c =V|crmin, Rg=50Q dB
Full range 70
. . Vec+=15Vito 15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, AV iy dB
SVR pply-voltage rej (AVce+/Avio) Rs =50 Q Full range -5

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2061C electrical characteristics at specified free-air temperature, V cc+ = £15 V (unless
otherwise noted) (continued)

TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS TA'IL TLE2061BC UNIT
MIN TYP MAX
25°C 290 350
lcc Supply current Vo =0, Noload Full range 375 nA
Alcc  Supply-current change over operating temperature range Full range 34 A
1 Full range is 0°C to 70°C.
TLE2061C operating characteristics at specified free-air temperature, V cc+=*15V
TLE2061C
TLE2061AC
PARAMETER TEST CONDITIONS TAT TLE2061BC UNIT
MIN  TYP MAX
25°C 2.6 3.4
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF Full range 25 Vius
f=10 Hz, Rg =20 Q 70 100 —_
Vn Equivalent input noise voltage (see Figure 2) =1 KkHz, Rs=200 25°C 20 60 nVAHz
VN(pP) Peak-to-peak equivalent input noise voltage [ f=0.1Hz to 10 Hz 25°C 1.1 Y
In Equivalent input noise current f=1kHz 25°C 11 fANHZ
THD Total harmonic distortion C\é?p;)zz 2V, I{ 1201':)sz§’2 25°C 0.025%
R =10 kQ, CL =100 pF 2
Bq Unity-gain bandwidth (see Figure 3) RL=6000, CL =100 pF 25°C 15 MHz
0.1% 5
tg Settling time 0.01% 25°C 10 us
Bom Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 40 kHz
_ o _ R =10 kQ, C| =100 pF 60°
Om Phase margin at unity gain (see Figure 3) 25°C
RL=600Q,  Cp=100pF 70°

T Full range is 0°C to 70°C.
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TLE2061I electrical characteristics at  specified free-air temperature, V. cc+=%5 V (unless otherwise
noted)

TLE20611, TLE2061Al
PARAMETER TEST CONDITIONS Tat TLE2061BI UNIT
MIN TYP MAX
25°C 0.8 31
TLE2061I
Full range 4.4
. | 25°C 0.6 2.6
V| Input offset voltage TLE2061Al mVv
10 P 9 Full range 3.9
25°C 0.5 1.9
TLE2061BI
Vic =0, Full range 2.7
o]0 Temperature coefficient of input offset voltage Rg =50 Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 1 pA
llo Input offset current
Full range 2 nA
25°C 3 pA
B Input bias current
Full range 4 nA
25°C -16to4 -2to6 \Y
V Common-mode input voltage range
ICR P 9 9 Fullrange | -1.6to 4 \%
25°C 35 3.7
R =10 kQ
Full range 3.1
V Maximum positive peak output voltage swin \%
OM+ P P P ge swing 25°C 25 31
R =100 Q
Full range 2
25°C -3.7 -39
R =10 kQ
Full range -31
VoMm- Maximum n (\Y] k vol win \%
oM aximum negative peak output voltage swing 2550 55 27
R =100 Q
L=100 Full range -2
Vo =128V, 25°C 15 80
RL =10 kQ Full range 2
- 25°C 0.75 45
. . . I Vo=0to2V,
A Large-signal differential voltage amplification - ’ VimV
VD ge-sig g P R =100 Q Full range 05
Vo=0to-2V, 25°C 05 3
RL =100 Q Full range 0.25
ri Input resistance 25°C 1012 Q
G Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 280 Q
_ ; 25°C 65 82
CMRR  Common-mode rejection ratio V'C__ Vicrmin, dB
Rg =50 Q Full range 65
. ) Vec+=%5Vto+15V, 25°C 593
k Supply-voltage rejection ratio (AV AV - dB
SVR pply-voltage rej (AVces/avio) | rgZs0 0 Full range s
25°C 280 325
| Supply current A
cc PRY Vo =0, Full range 350 "
; No load
Supply-current change over operating
AlcC  temperature range Full range 29 HA

T Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2061I operating characteristics at specified free-air temperature, V cc+=15V
TLE2061l
TLE2061Al
PARAMETER TEST CONDITIONS N TLE2061BI UNIT
MIN  TYP MAX
25°C 2.2 3.4
SR S te at unity gai Fi 1 R =10 kQ, CL =100 pF VI,
ew rate at unity gain (see Figure 1) L L p Full range 17 us
f=10 Hz, Rgs=20Q 59 100 i
\Y Equivalent input noi It Fi 2 25°C VNH
n quivalent input noise voltage (see Figure 2) =1 KHz, Rs =200 13 50 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
THD  Total harmonic distorti Avb =2, =10 kHz, 25°C 0.025%
otal harmonic distortion VopP)=2V, RL=10kQ . ()
R =10 kQ, C| =100 pF 1.8
B1 Unity-gain bandwidth (see Figure 3) 25°C MHz
R =100 Q, CL =100 pF 1.3
0.1% 5
t ttling ti 25°
s Settling time 0.01% 5°C 10 us
Bom Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 140 kHz
. . . . R =10 kQ, CL =100 pF 58°
Om Phase margin at unity gain (see Figure 3) 25°C
R =100 Q, CL =100 pF 75°
1 Full range is —40°C to 85°C.
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE20611 electrical characteristics at specified free-air temperature, V cc+ = £15 V (unless
otherwise noted)

TLE2061I, TLE2061Al
PARAMETER TEST CONDITIONS Tat TLE2061BI UNIT
MIN TYP MAX
25°C 0.6 3
TLE2061I
Full range 4.3
. | 25°C 0.5 15
V| Input offset voltage TLE2061Al mVv
10 P 9 Full range 2.9
25°C 0.3 0.5
TLE2061BI
Full range 1.3
Temperature coefficient of input offset Vic=0, o
/|0 volta%e p Rs=50Q Full range 6 uv/eC
Input offset voltage long-term drift o
(Sge Note 4) ge long 25°C 0.04 uv/mo
25°C 2 pA
llo Input offset current
Full range 3 nA
25°C 4 pA
B Input bias current
Full range 5 nA
25°C -11t013 -12to 16 \Y
V Common-mode input voltage range
ICR P 9 9 Fullrange | -11to 13 \%
25°C 13.2 13.7
R =10 kQ
L=10 Full range 13
V Maximum positive peak output voltage swin \Y
OM+ P P P ge swing 25°C 125 13.2
R =600 Q
Full range 12
25°C -13.2 -13.7
R =10 kQ
v Maximum negative peak output voltage Full range -13 v
OM- swing 25°C -125 -13
R =600 Q
L Full range -12
Vo =+10V, 25°C 30 230
RL =10 kQ Full range 20
_ 25°C 25 100
. . . e Vo=0to8YV,
A Large-signal differential voltage amplification - ' VimV
VD ge-sig ge amp R =600 Q Full range 10
Vo=0to-8V, 25°C 3 25
RL =600 Q Full range 01
ri Input resistance 25°C 1012 Q
G Input capacitance 25°C 4 pF
Zo Open-loop output impedance lo=0 25°C 280 Q
- ; 25°C 72 90
CMRR  Common-mode rejection ratio \4'0:5\6'%Rmm’ dB
S- Full range 65
o ) Vece=#5Vio+15V,[ 25°C 75 93
k Supply-voltage rejection ratio (AV IAV — dB
SVR pply-voltage rej (AVcc+/AVio) |rg=500 Full range o5
25°C 290 350
| Supply current A
cc PRY Vo =0, Full range 375 K
) No load
Alce Supply-current change over operating Full range 34 uA
temperature range

T Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2061I operating characteristics at specified free-air temperature, V cc+=x15V
TLE2061l
TLE2061Al
PARAMETER TEST CONDITIONS N TLE2061BI UNIT
MIN  TYP MAX
25°C 2.6 34
SR S te at unity gai Fi 1 RL =10 kQ, CL =100 pF VI,
ew rate at unity gain (see Figure 1) L L p Full range 21 us
f=10 Hz, Rg=20Q 70 100 T
V Equivalent input noi It Fi 2 25°C VNH
n quivalent input noise voltage (see Figure 2) = 1KHz, Rs =200 20 50 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage |f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1.1 fANHzZ
THD  Total harmonic distorti AvD =2, =10 kHz, 25°C 0.025%
otal harmonic distortion VoPP)=2V, RL=10kQ . ()
Rl = 10 kQ, CL =100 pF 2
Bq Unity-gain bandwidth (see Figure 3) 25°C MHz
R =600 Q, CL =100 pF 15
0.1% 5
t ttling ti 25°
s Settling time 0.01% 5°C 10 us
Bom Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 40 kHz
. . . . R =10 kQ, CL =100 pF 60°
Om Phase margin at unity gain (see Figure 3) 25°C
R =600 Q, CL =100 pF 70°
T Full range is - 40°C to 85°C.
3 15
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2061M electrical characteristics at specified free-air temperature, V cc+ = £5 V (unless
otherwise noted)

TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS TAT TLE2061BM UNIT
MIN  TYP MAX
25°C 0.8 3.1
TLE2061M
Full range 6
25°C 0.6 2.6
Vio Input offset voltage TLE2061AM mV
Full range 4.6
25°C 0.5 1.9
TLE2061BM
Full range 3.1
Vic =0, Rg=50Q
ay|0  Temperature coefficient of input offset voltage IC S Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 1 pA
llo Input offset current
Full range 15 nA
25°C 3 pA
B Input bias current
Full range 30 nA
-16 -2
25°C to to \%
4 6
VicrR Common-mode input voltage range 16
Full range to V
4
25°C 35 3.7
R =10 kQ
L=10 Full range 3
25°C 25 3.6
Vom+ Maximum positive peak output voltage swing R =600 Q Full range > \
25°C 25 3.1
R =100 Q
L =100 Full range 2
} 25°C -35 -39
R =10kQ
L Full range -3
Maximum negative peak FK and JG 25°C -25 -35
Vom- getvE P R =600 Q \Y
output voltage swing packages Full range -2
D and P 25°C -25 -2.7
R =100 Q
packages Full range -2
‘ 25°C 15 80
Vo=%28V, RL=10kQ
0 L Full range 2
25°C 1 65
Vo=0to25V, R_=600Q
EK and JG Full range 0.5
. . ' kages 25°C 1 16
Large-signal differential pac _ _
AvD voltage amplification Vo=0t0-2.5 VR =600 Full range 0.5 vimv
25°C 0.75 45
Vo=0to2V, R =100Q
Dand P Full range 0.5
packages 25°C 0.5 3
Vo=0to-2V, R_.=100Q
Full range 0.25

T Full range is -55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Tp = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2061M electrical characteristics at specified free-air temperature, V

otherwise noted) (continued)

cc+ = £5 V (unless

TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS TAT TLE2061BM UNIT
MIN  TYP MAX
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 280 Q
Vic=V min, 25°C 65 82
CMRR Common-mode rejection ratio RISC: SOI%R Full range 60 dB
25°C 75 93
V =+5Vto+15V,
ksyr  Supply-voltage rejection ratio (AVcc+/AV|0) chi—SO Q dB
S= Full range 65
| 25°C 280 325
Icc Supply current UA
Full 350
- Vo =0, No load | 219°
Alee Supply-current change over operating Full range 39 uA
temperature range

T Full range is —55°C to 125°C.

TLE2061M operating characteristics at specified free-air temperature, V

cc+=15V, Tp =25°C

TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS TLE2061BM UNIT
MIN  TYP MAX
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF 3.4 V/us
f=10 Hz, Rgs=20Q 59 —_
Vn Equivalent input noise voltage (see Figure 2) nVAHz
f=1kHz, Rgs=20Q 43
VN(pp) Peak-to-peak equivalent input noise voltage f=0.1Hzto1l0 Hz 11 nY
In Equivalent input noise current f=1kHz 1 fANHZ
L ) AyD =2, f =10 kHz,
THD Total harmonic distortion VopEP)=2V, RL=10kQ 0.025%
R =10 kQ, CL =100 pF 1.8
Bq Unity-gain bandwidth (see Figure 3) MHz
R =600 Q, CL =100 pF 1.3
| 0.1% 5
t Settling time S
s g 0.01% 10 H
Bowm Maximum output-swing bandwidth Ayp =1, R =10 kQ 140 kHz
. . ) . R =10 kQ, CL =100 pF 58°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 75°
3 1,
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2061M electrical characteristics at specified free-air temperature, V cc+ = £15 V (unless
otherwise noted)

TLE2061M ,TLE2061AM
PARAMETER TEST CONDITIONS I\ TLE2061BM UNIT
MIN TYP MAX
25°C 0.6 3
TLE2061M
Full range 6
25°C 0.5 1.5
Vio Input offset voltage TLE2061AM Full range 36 mV
25°C 0.3 0.5
TLE2061BM
Full range 1.7
Temperature coefficient of input offset Vic =0, o
/|0 volta%e P Rs=50Q Full range 6 uv/ec
Input offset voltage long-term drift o
(see Note 4) 25°C 0.04 uv/mo
25°C 2 pA
llo Input offset current Full range 20 v
25°C 4 pA
B Input bias current Full range 20 y
25°C -11to 13 -121t0 16 \%
VicrR Common-mode input voltage range Full range | —11t0 13 v
25°C 13 13.7
RL =10 kQ
v Maximum positive peak output voltage Full range 125 v
OM+  swing 25°C 12,5 13.2
R =600 Q
L Full range 12
25°C -13 -13.7
Rl = 10 kQ
v Maximum negative peak output voltage Full range -125 v
OM= " swing 25°C -125 -13
R =600 Q
L Full range -12
Vo=+10V, 25°C 30 230
RL =10 kQ Full range 20
Large-signal differential voltage Vo=0to8V, 25°C 25 100
AVD  amplification R[ = 600 Q Full range Vimy
Vo=0to-8Y, 25°C 3 25
R =600 Q Full range
fi Input resistance 25°C 1012 Q
G Input capacitance 25°C 4 pF
Zo Open-loop output impedance lop=0 25°C 280 Q
- ; 25°C 72 90
CMRR Common-mode rejection ratio \é|c_—5\/0|%len, dB
S= Full range 65
‘ Supply-voltage rejection ratio Vec+=5Vito 15V, 25°C 75 93 B
SVR " (Avce+/AV|0) Rs=50Q Full range 65

T Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2061M electrical characteristics at specified free-air temperature, V cc+ = £15 V (unless

otherwise noted) (continue)

TLE2061M ,TLE2061AM
PARAMETER TEST CONDITIONS TaT TLE2061BM UNIT
MIN TYP MAX
| 25°C 290 350
lcc Supply current LA
Full 375
- Vo =0, Noload L [ange
Alee Supply-current change over operating Full range 6 HA
temperature range
1 Full range is -55°C to 125°C.
TLE2061M operating characteristics at specified free-air temperature, V cc+=%15V
TLE2061M
TLE2061AM
PARAMETER TEST CONDITIONS Tat TLE2061BM UNIT
MIN  TYP MAX
| } 25°C 2 34 .
SR Slew rate at unity gain (see Figure 1 R =10 kQ, CL =100 pF Vius
W unity gain ( 'gure 1) L L P Full range 1.8 "
| | f=10 Hz, Rg=20Q 25°C 70 N
V Equivalent input noise voltage (see Figure 2 VAH
n quivalent input noise voltage (see Figure 2) 1= Rs =20 Q 25°C 40 iRz
VN(pp) Peak-to-peak equivalent input noise voltage |f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 11 fANRz
L . Ayp = 2, f=10kHz, . o
THD Total harmonic distortion VopP)=2V, RL=10 KO 25°C 0.025%
bandwidth R =10 kQ, CL =100 pF 25°C 2
B Unity-gain bandwidth (see Figure 3 MH
1 y-gal width (see Figure 3) RL=600Q,  CL=100pF | 25°C 15 z
0.1% 25°C 5
tg Settling time us
0.01% 25°C 10
Bom Maximum output-swing bandwidth Ayp = 1, R =10 kQ 25°C 40 kHz
) ) ) ) Rl = 10 kQ, C| =100 pF 25°C 60°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL = 100 pF 25°C 70°
1 Full range is -55°C to 125°C.
¥ 1,
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2061Y electrical characteristics atV. cc+=%15V, Ta = 25°C (unless otherwise noted)

TLE2061Y
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX
Vio Input offset voltage 0.6 3 mV
/10 Input offset voltage long-term drift (see Note 4) 0.04 uv/mo
Vic=0, Rg =50 Q
llo Input offset current 2 pA
B Input bias current 4 pA
-1 -12
VICR Common-mode input voltage range to to \
13 16
‘ | R =10 kQ 13.2 137
V Maximum positive peak output voltage swin \Y
OM+ P P P ge swing RL = 600 Q 125 132
‘ | R =10 kQ -13.2 -13.7
Vom- Maximum negative peak output voltage swin \Y
oM gative p P ge swing RL = 600 Q “125 -13
Vo =110V, R =10 kQ 30 230
AyD Large-signal differential voltage amplification Vo=0to8V, R =600Q 25 100 vimv
Vo=0to-8V, R_=600Q 3 25
fi Input resistance 1012 Q
Cj Input capacitance 4 pF
Zo Open-loop output impedance lp=0 280 Q
CMRR  Common-mode rejection ratio Rg =50 Q, V|c = VIcrmin 72 90 dB
— . Vcc+=15Vtox15YV,
ksvr Supply-voltage rejection ratio (AVcc/AV|0) Rs =50 Q 75 93 dB
Icc Supply current Vo =0, No load 290 350 UA

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2061Y operating characteristics at V. cc+=%15V, Tp = 25°C

TLE2061Y
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF 2.6 3.4 Vius
f=10 Hz, Rg=20Q 70 i
V Equivalent input noise voltage (see Figure 2 VINH
n a P ge (see Figure 2) f=1kHz, Rg =20 Q 40 v
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 11 Y
In Equivalent input noise current f=1Hz 11 fANHZ
- . Ayp = 2, f=10kHz,
THD Total harmonic distortion VoPp)=2V, RL=10 KQ 0.025%
bandwidth R =10 kQ, CL =100 pF 2
B Unity-gain bandwidth (see Figure 3 MHz
1 -9 (see Figure 3) RL=600Q  CL=100 pF 15
0.1% 5
t, Settling time S
s 9 0.01% 10 :
Bowm Maximum output-swing bandwidth Ayp = 1, R =10 kQ 40 kHz
. . . . R =10 kQ, CL =100 pF 60°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 70°
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2062C electrical characteristics at specified free-air temperature, V

otherwise noted)

cc+ = 5 V (unless

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS TAT TLE2062BC UNIT
MIN  TYP MAX
25°C 1 5
TLE2062C
Full range 5.9
25°C 0.9 4
Vio Input offset voltage TLE2062AC mV
Full range 4.9
25°C 0.7 3
TLE2062BC
Full range 3.9
Vic =0, Rg =50Q
[ViVile) Temperature coefficient of input offset voltage Ic 3 Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 1 pA
llo Input offset current
Full range 0.8 nA
25°C 3 pA
B Input bias current
Full range 2 nA
-16 -2
25°C to to \%
. 4 6
VICR Common-mode input voltage range
-16
Full range to Vv
4
‘ 25°C 35 3.7
R =10 kQ
‘ | L Full range 3.3
V Maximum positive peak output voltage swin \%
oM+ P P P geswing 25°C 25 31
R =100 Q
Full range 2
‘ 25°C -3.7 -39
R =10 kQ
‘ : L Full range -3.3
VoMm-  Maximumn i in \Y
oM aximum negative peak output voltage swing 255G 55 27
R =100 Q
L= 100 Full range -2
‘ 25°C 15 80
Vo=%28YV, R =10 kQ
0 L Full range 2
I diff I vol lf 25°C o % /
A Large-signal differential voltage amplification Vo=0to2V, R =100 Q VimV
VD ge-sig g P 0 L Full range 0.5
25°C 0.5 3
Vo=0to-2V, RL=100Q
o L Full range 0.25
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Z0 Open-loop output impedance lp=0 25°C 560 Q
25°C 65 82
CMRR  Common-mode rejection ratio Vic = Vicrmin, Rg=50Q dB
] Ic ICR S Full range 65
- . Vec+=15Vio+15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, 1AV - dB
SVR pply-voltage rej (AVee/AVIO) | pcTsg o Full range pps

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

*9 TEXAS
INSTRUMENTS

POST OFFICE BOX 655303 ® DALLAS, TEXAS 75265

19



TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2062C electrical characteristics at specified free-air temperature, V
otherwise noted) (continued)

cc+ = 5 V (unless

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS N TLE2062BC UNIT
MIN TYP  MAX
25°C 560 620
Icc Supply current Voo o o Full range 635 UA
Alce tSeL;Egle{;ﬁrrreeg :::nge over operating Full range 26 uA
T Full range is 0°C to 70°C.
TLE2062C operating characteristics at specified free-air temperature, V cc+=15V
TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS N TLE2062BC UNIT
MIN TYP  MAX
25°C 2.2 34
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF Full range 51 V/us
f=10 Hz, Rg =20 Q 25°C 59 100
Vn Equivalent input noise voltage (see Figure 2) f=1KkHz, Rs=200 2570 23 50 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
THD  Total harmonic distortion X\%P:P)z’: 2V R lzolfHkZQ’ 25°C 0.025%
RL=10kQ,  Cp =100 pF 25°C 1.8
Bq Unity-gain bandwidth (see Figure 3) RL=100 . CL = 100 pF 750 13 MHz
o 0.1% 25°C 5
Settling time 0.01% 250 10 us
Bowm Maximum output-swing bandwidth Ayp = 1, R =10 kQ 25°C 140 kHz
_ o _ R_=10kQ,  CL =100 pF 25°C 58°
dm Phase margin at unity gain (see Figure 3)
R =100 Q, CL =100 pF 25°C 75°

T Full range is 0°C to 70°C.
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TLE206x, TLE206xA, TLE206xB

EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2062C electrical characteristics at specified free-air temperature, V

otherwise noted)

cc+ = 15 V (unless

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS TAT TLE2062BC UNIT
MIN  TYP MAX
25°C 0.9 4
TLE2062C
Full range 4.9
25°C 0.8 2
Vio Input offset voltage TLE2062AC mV
Full range 2.9
25°C 0.5 1
TLE2062BC
Full range 1.9
Vic =0, Rg =50 Q
ayio  Temperature coefficient of input offset voltage Ic S Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 2 pA
llo Input offset current
Full range 1 nA
25°C 4 pA
B Input bias current
Full range 3 nA
-11 -12
25°C to to \%
13 16
VicrR Common-mode input voltage range T
Full range to Vv
13
25°C 13.2 137
R =10 kQ
‘ | L Full range 13
V Maximum iti tput volt in \Y
OM+ aximum positive peak output voltage swing 2550 125 132
R = Q
L =600 Full range 12
25°C -13.2 -13.7
R =10 kQ
) | L Full range -13
Vom- Maximum negative peak output voltage swin \Y
oM ximu gative p utput voltage swing 2550 125 13
R =600 Q
L Full range =12
y 25°C 30 230
Vo=+10V, R =10 kQ
o oV L=10 Full range 20
| i ol i 25°C 25 100 ’
A Large-signal differential voltage amplification Vo=0to8YV, R =600 Q VimV
VD ge-sug g P 0o L Full range 10
25°C 3 25
Vo=0to-8V, R =600Q
Full range
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 560 Q
25°C 72 90
CMRR Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 70
I ) Vec+=+5Vito+15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, AV - dB
SVR pply-voltage rej (AVee+/avio) [ rSZs0 o Full range s

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2062C electrical characteristics at specified free-air temperature, V cc+ = 15 V (unless
otherwise noted) (continued)

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS N TLE2062BC UNIT
MIN TYP  MAX
| 25°C 625 690
| S current A
cc Upply cu Full range 715 H
I - - Vo=0V, No load
Supply-current change over operating
AlcC  temperature range Full range 36 WA

T Full range is 0°C to 70°C.

TLE2062C operating characteristics at specified free-air temperature, V cc+=%15V

TLE2062C
TLE2062AC
PARAMETER TEST CONDITIONS N TLE2062BC UNIT
MIN TYP  MAX
25°C 2.6 34
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF Full range 25 V/us
f=10 Hz, Rg =20 Q 25°C 70 100
Vi Equivalent input noise voltage (see Figure 2) f=1KkHz, Rs=200 2550 20 50 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 Y
In Equivalent input noise current f=1kHz 25°C 1.1 fANHZ
THD  Total harmonic distortion X\%Pf)z,: 2h R lzolfHkZQ’ 25°C 0.025%
R =10 kQ, CL=100pF 25°C 2
Bq Unity-gain bandwidth (see Figure 3) RL =600, CL = 100 pF 2570 15 MHz
o 0.1% 25°C 5
Settling time 0.01% 250 10 us
Bowm Maximum output-swing bandwidth Ayp = 1, RL =10 kQ 25°C 40 kHz
) . ) _ R =10 kQ, CL =100 pF 25°C 60°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 25°C 70°

T Full range is 0°C to 70°C.
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TLE206x, TLE206xA, TLE206xB
EXCALIBUR JFET-INPUT HIGH-OUTPUT-DRIVE
wPOWER OPERATIONAL AMPLIFIERS

SLOS193B - FEBRUARY 1997 — REVISED MAY 2004

TLE2062I electrical characteristics at specified free-air temperature, V

cc+=%5V (unless otherwise

noted)
TLE2062I
TLE2062Al
PARAMETER TEST CONDITIONS TAT TLE2062BI UNIT
MIN  TYP MAX
25°C 1 5
TLE2062|
Full range 6.3
25°C 0.9 4
Vio Input offset voltage TLE2062Al mV
Full range 5.3
25°C 0.7 3
TLE2062BI
Full range 4.3
Vic =0, Rg =50Q
[ViVile) Temperature coefficient of input offset voltage Ic 3 Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 1 pA
llo Input offset current
Full range 2 nA
25°C 3 pA
B Input bias current
Full range 4 nA
-16 -2
25°C to to \%
4 6
VICR Common-mode input voltage range 16
Full range to \
4
25°C 3.5 3.7
R =10 kQ
‘ | L Full range 3.1
V Maximum positive peak output voltage swin \Y
OM+ ximum positive p utput voltage swing 255G 25 31
R =100 Q
L= 100 Full range 2
‘ 25°C -37 -39
R =10 kQ
L=10 Full range -3.1
Vom-  Maximum negative peak output voltage swin \
oM g p p g g 25°C 55 27
R =100 Q
L Full range -2
‘ 25°C 15 80
Vo=+28YV, R =10 kQ
0 8V, L=10 Full range 2
| i ol i 25°C 0.75 45 ’
A Large-signal differential voltage amplification Vo=0to2V, R =100 Q VimV
VD ge-sig g P 0o L Full range 0.5
25°C 0.5 3
Vo=0to-2V, RL=100Q
0o L Full range 0.25
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 560 Q
25°C 65 82
CMRR  Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 65
oo . Vec+=25Vito£15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, 1AV - dB
SVR pply-voltage rej (AVee+/Avio) | pe o 0 Full range e

T Full range is -40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150 °C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062I electrical characteristics at specified free-air temperature, V

noted) (continued)

cc+=%5V (unless otherwise

TLE2062I
TLE2062Al
PARAMETER TEST CONDITIONS N TLE2062BI UNIT
MIN TYP  MAX
| 25°C 560 620
Icc Supply current UA
Full 640
- Vo =0, No load o range
Alce Supply-current change over operating Full range 54 uA
temperature range
T Full range is —40°C to 85°C.
TLE2062| operating characteristics at specified free-air temperature, V cc+=15V
TLE2062|
TLE2062Al
PARAMETER TEST CONDITIONS N TLE2062BI UNIT
MIN  TYP MAX
25°C 2.2 34
R | i i Fi 1 R =10 kQ =1 F V
S Slew rate at unity gain (see Figure 1) L =10kQ, CL=100p Full range 17 us
f=10 Hz, Rg=20Q 25°C 59 100 NS
V Equivalent input noise voltage (see Figure 2 nVAHz
n quivalent input noise voltage (see Figure 2) - 5 Rs =20 Q 25°C 43 60
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
o . Vo(pp) =2V, RL=10kQ, o
THD Total harmonic distortion AVD = 2, f=10 kHz 25°C 0.025%
bandwidth RL =10 kQ, CL =100 pF 25°C 1.8
B Unity-gain bandwidth (see Figure 3 MH
1 g width (see Figure 3) RL=100Q,  C_ =100 pF 25°C 13 z
| 0.1% 25°C 5
Settling time S
ngt 0.01% 25°C 10 :
Bowm Maximum output-swing bandwidth Ayp = 1, R =10 kQ 25°C 140 kHz
) o ] R = 10 ke, C| =100 pF 25°C 58°
dm Phase margin at unity gain (see Figure 3)
R =100 Q, CL =100 pF 25°C 75°
T Full range is —40°C to 85°C.
3 1,
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TLE2062] electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = 15 V (unless

TLE2062I
TLE2062Al
PARAMETER TEST CONDITIONS TAT TLE2062BI UNIT
MIN  TYP MAX
25°C 0.9 4
TLE2062|
Full range 5.3
25°C 0.8 2
Vio Input offset voltage TLE2062Al mV
Full range 3.3
25°C 0.5 1
TLE2062BI
Full range 2.3
Vic =0, Rg =50Q
[ViVile) Temperature coefficient of input offset voltage Ic 3 Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 2 pA
llo Input offset current
Full range 3 nA
25°C 4 pA
B Input bias current
Full range 5 nA
-11 -12
25°C to to \%
13 16
VICR Common-mode input voltage range T
Full range to Vv
13
25°C 13.2 137
R =10 kQ
‘ | L Full range 13
V Maximum iti tput volt in \Y
OM+ aximum positive peak output voltage swing 255G 125 132
R = Q
L =600 Full range 12
25°C -13.2 -13.7
R =10 kQ
L=10 Full range -13
Vom-  Maximum negative peak output voltage swin \
oM gatve p P ge swing 25°C | -125 -13
R =600 Q
L Full range =12
‘ 25°C 30 230
Vo=+10V, R =10 kQ
o oV L=10 Full range 20
| i ol i 25°C 25 100 ’
A Large-signal differential voltage amplification Vo=0to8YV, R =600 Q VimV
VD ge-sig g P 0o L Full range 10
25°C 3 25
Vo=0to-8V, R =600Q
Full range
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 560 Q
25°C 72 90
CMRR  Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 65
oo . Vec+=25Vito£15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, 1AV - dB
SVR pply-voltage rej (AVee+/Avio) | pe o 0 Full range e

T Full range is - 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150 °C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062] electrical characteristics at specified free-air temperature, V

otherwise noted) (continued)

cc+ = 15 V (unless

TLE2062I
TLE2062Al
PARAMETER TEST CONDITIONS N TLE2062BI UNIT
MIN TYP  MAX
| 25°C 625 690
Icc Supply current UA
Full 720
- Vo =0, No load o range
Alce Supply-current change over operating Full range 74 uA
temperature range
T Full range is —40°C to 85°C.
TLE2062| operating characteristics at specified free-air temperature, V cc+=115V
TLE2062|
TLE2062Al
PARAMETER TEST CONDITIONS N TLE2062BI UNIT
MIN  TYP MAX
| « 25°C 2.6 34 ’
R i i Fi 1 R =10 kQ =1 F V
S Slew rate at unity gain (see Figure 1) L =10kQ, CL=100p Full range 51 us
f=10 Hz, Rg=20Q 25°C 70 100 NS
V Equivalent input noise voltage (see Figure 2 nVAHz
n quivalent input noise voltage (see Figure 2) - 5 Rs =20 Q 25°C 40 60
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 1.1 uv
In Equivalent input noise current f=1kHz 25°C 11 fANHZ
o . Vo(pp) =2V, RL=10kQ, o
THD Total harmonic distortion AVD = 2, f= 10 kHz 25°C 0.025%
bandwidth RL =10 kQ, CL =100 pF 25°C 2
B Unity-gain bandwidth (see Figure 3 MH
1 g width (see Figure 3) RL=600Q,  CL=100 pF 25°C 15 z
| 0.1% 25°C 5
Settling time S
ngt 0.01% 25°C 10 :
Bowm Maximum output-swing bandwidth Ayp = 1, R =10 kQ 25°C 40 kHz
) o ] R = 10 ke, C| =100 pF 25°C 60°
dm Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 25°C 70°
T Full range is —40°C to 85°C.
3 1,
I EXAS
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TLE2062M electrical characteristics at specified free-air temperature, V cc+=15V
TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS TAJr TLE2062BM UNIT
MIN TYP MAX
25°C 1 5
TLE2062M
Full range 7
25°C 0.9 4
Vio Input offset voltage TLE2062AM mV
Full range 6
25°C 0.7 3
TLE2062BM
Full range 5
— - Vic =0, Rg=50Q
ayv)o  Temperature coefficient of input offset voltage Full range 6 uv/°c
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uVv/mo
25°C 1 pA
llo Input offset current
Full range 15 nA
b 25°C 3 pA
| | i
B nput bias current Full range 20 v
-1.6 -2
25°C to to \%
4 6
VicrR Common-mode input voltage range 16
Full range to \%
4
y 25°C 35 37
R =10 kQ
L Full range 3
V. Maximum positive peak output | FK and JG Rl = 6000 25°C 25 3.6 v
OM+ " voltage swing packages L= Full range 2
25°C 25 31
Da%Eg Pes R =100
p g Full range 2
‘ 25°C -35 -39
R =10 kQ
L Full range -3
Maximum negative peak output 25°C -25 -35
VoM- neg p p FK ﬁnd JG R = 600 Q v
voltage swing packages Full range -2
25°C -25 =27
Daacrll((;\j F:es R =100
p g Full range -2
25°C 15 80
Vo =+£28YV, R =10 kQ
Full range 2
25°C 1 65
Vo=0to 25V, R =600 Q
FK and JG Full range 0.5
. . . ackages o
Large-signal differential voltage | P _ _ 25°C 1 16
AvD amplification Vo=0to-25V, R =600Q Full range 05 VimV
25°C 0.75 45
Vo=0to2V, R =100 Q
D and P Full range 0.5
packages 25°C 0.5 3
Vpo=0to-2V, R =100 Q
Full range 0.25

T Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150 °C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062M electrical characteristics at specified free-air temperature, V cc+ = 5 V (unless
otherwise noted)

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS TAT TLE2062BM UNIT
MIN  TYP MAX
fi Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lop=0 25°C 560 Q
V|c = VIcrmin 25°C 65 82
CMRR  Common-mode rejection ratio Rg =50 Q, Full range 60 dB
Vcct=+5Vitoxl5Y, 25°C 75 93
ksvr Supply-voltage rejection ratio (AVcc +/AV|0) Rg =50 Q Full range 5 dB
25°C 560 620
Icc Supply current (two amplifiers) Full range 650 UA
- Vo =0, No load
Noc | elrnen dunge ovrspeaing n | w

T Full range is —~55°C to 125°C.

TLE2062M operating characteristics at specified free-air temperature, T A =25°C,Vec+ =15V

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS TLE2062BM UNIT
MIN TYP MAX
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF 3.4 Vius
f=10 Hz, Rg=20Q 59
Vn Equivalent input noise voltage (see Figure 2) f=1KkHz, Rs=200 23 nvVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 1.1 Y
In Equivalent input noise current f= 1kHz 1 fANHZ
THD Total harmonic distortion X\?SD:P)Z: 2V, F i‘ follngzQ 0.025%
RL=10kQ,  Cp =100 pF 1.8
Bq Unity-gain bandwidth (see Figure 3) RL =600, CL=100pF 13 MHz
o 0.1% 5
Settling time 0.01% 10 us
Bowm Maximum output-swing bandwidth Ayp = 1, RL =10 kQ 140 kHz
) o ) R = 10 k, C| =100 pF 58°
dm Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 75°
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TLE2062M electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = =15 V (unless

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS TaT TLE2062BM UNIT
MIN  TYP MAX
25°C 0.9 4
TLE2062M
Full range 6
25°C 0.8 2
Vio Input offset voltage TLE2062AM mV
Full range 4
25°C 0.5 1
TLE2062BM
Full range 3
Vic =0, Rg=50Q
[ViVile) Temperature coefficient of input offset voltage IC 3 Full range 6 uv/ec
Input offset voltage long-term drift (see Note 4) 25°C 0.04 uv/mo
25°C 2 pA
llo Input offset current
Full range 20 nA
25°C 4 pA
B Input bias current
Full range 40 nA
-11 -12
25°C to to \%
13 16
VICR Common-mode input voltage range T
Full range to Vv
13
25°C 13 137
R =10 kQ
" | Full range 12.5
V Maximum iti tput volt in \Y
OM+ aximum positive peak output voltage swing 255G 125 132
R = Q
L =600 Full range 11
25°C -13 -13.7
R =10 kQ
Fullrange | -12.5
Vom- Maximum negative peak output voltage swin \
oM gatve p P ge swing 25°C | -125 -13
R =600 Q
L Full range -11
y 25°C 30 230
Vo=+10V, R =10 kQ
0 ov. L=10 Full range 20
25°C 25 100
AvD Large-signal differential voltage amplification Vo=0to8YV, R =600 Q VimV
Full range
25°C 25
Vo=0to-8V, R =600Q
Full range
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 560 Q
25°C 72 90
CMRR Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 65
oo . Vec+=25Vito£ 15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, AV - dB
SVR pply-voltage rej (AVec/AVIO) | rST50 o Full range e

T Full range is —55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150 °C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2062M electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = 15 V (unless

TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS N TLE2062BM UNIT
MIN TYP  MAX
| 25°C 625 690
Icc Supply current UA
Full 730
- Vo =0, No load o range
Alce Supply-current change over operating Full range 97 uA
temperature range
T Full range is -55°C to 125°C.
TLE2062M operating characteristics at specified free-air temperature, V cc+=%15V
TLE2062M
TLE2062AM
PARAMETER TEST CONDITIONS Tat TLE2062BM UNIT
MIN TYP  MAX
| ‘ 25°C 2 3.4 '
SR Slew rate at unity gain (see Figure 1 R =10 kQ, CL =100 pF V/ius
W unity gain ( 'gure 1) L L P Full range 1.8 H
f=10 Hz, Rg=20Q 25°C 70
Vn Equivalent input noise voltage (see Figure 2) nVAHz
f=1kHz, Rg=20Q 25°C 40
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto10 Hz 25°C 1.1 Y
In Equivalent input noise current f= 1kHz 25°C 1.1 fANHZ
- . Vo(pp) =2V, R =10k, o o
THD Total harmonic distortion AVD = 2, f= 10 kHz 25°C 0.025%
RL=10kQ,  C| =100 pF 25°C 2
B1 Unity-gain bandwidth (see Figure 3) MHz
R =600 Q, CL =100 pF 25°C 15
0.1% 25°C 5
Settling time us
0.01% 25°C 10
Bom Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 40 kHz
. . ) . R =10 kQ, CL =100 pF 25°C 60°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 25°C 70°

T Full range is —55°C to 125°C.
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TLE2062Y electrical characteristics atV cc+ =%15V, Ta = 25°C (unless otherwise noted)

PARAMETER TEST CONDITIONS MINTLEi?(iZY AKX UNIT
Vio Input offset voltage 0.9 4 mV
[eiVile) Input offset voltage long-term drift (see Note 4) 0.04 uv/mo
llo Input offset current Vic =0, Rs=50Q 2 pPA
B Input bias current 4 pA
-1 -12
VICR Common-mode input voltage range to to \Y
13 16
R =10 kQ 13.2 137
Vom + Maximum positive peak output voltage swing RL=6000 125 132 \%
R =10 kQ -13.2 -137
Vom - Maximum negative peak output voltage swing RL =600 0 “125 13 \%
Vo =+10V, R =10 kQ 30 230
AvD Large-signal differential voltage amplification Vo=0to8Y, RL =600 Q 25 100 VimV
Vo=0to-8Y, R =600 Q 3 25
Ti Input resistance 1012 Q
G Input capacitance 4 pF
Zg Open-loop output impedance lop=0 560 Q
CMRR Common-mode rejection ratio V|c = Vicrmin, Rg =50 Q 72 90 dB
ksvr Supply-voltage rejection ratio (AVcc/AV|0) \Fg(szgiS(:) 35 Vio£sV, 75 93 dB
lcc Supply current Vo =0, No load 625 690 A
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated

to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2062Y operating characteristics at V. cc+ =115V, Tp = 25°C

PARAMETER TEST CONDITIONS TLE2062Y
MIN  TYP MAX UNIT
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF 2.6 3.4 4| Vlus
| | f=10 Hz, Rg=20Q 70 T
V Equi t input noi t Fi 2 nVAHz
n quivalent input noise voltage (see Figure 2) = 1KkHz, Rs=200 20
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 11 uv
In Equivalent input noise current f=1Hz 11 fANHZ
L . Vopp) =2V, R =10 kQ, 0
THD Total harmonic distortion AVD = 2, f=10 kHz 0.025%
RL =10 kQ, C| =100 pF 2
B Unity-gain bandwidth (see Figure 3 MHz
1 y-9 (see Figure 3) RL = 600 Q, CL = 100 pF 15
| 0.1% 5
Settling time S
not 0.01% 10 .
Bowm Maximum output-swing bandwidth Ayp =1, R =10 kQ 40 kHz
. . . . R =10 kQ, CL =100 pF 60°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 70°
3 15
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TLE2064C electrical characteristics at specified free-air temperature, V cc+ = 5 V (unless
otherwise noted)

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS TAT TLE2064BC UNIT
MIN TYP  MAX
25°C 1.2 7
TLE2064C
Full range 7.9
25°C 1.2 6
Vio Input offset voltage TLE2064AC mV
Full range 6.9
25°C 0.8 35
TLE2064BC
Full range 4.4
— - Vic =0, Rg =50 Q
o]0 Temperature coefficient of input offset voltage 25°C 6 uv/eCc
Input offset voltage long-term drift (see Note 4) Full range 0.04 uV/mo
25°C 1 pA
llo Input offset current
Full range 0.8 nA
. 25°C 3 pA
B Input bias current
Full range 2 nA
-1.6 -2
25°C to to \%
. 4 6
VICR Common-mode input voltage range 1o
Full range to \%
4
25°C 35 3.7
R =10 kQ
v Maxd i K output volt . Full range 3.3 v
aximum positive peak output voltage swin:
OM+ p p p g g 2550 55 31
R =100 Q
Full range 2
25°C -37 -39
R =10 kQ
v Mand i K outout volt . Full range -3.3 v
- aximum negative peak output voltage swin
OM gatvep P ge swing 25°C 25 -27
R =100 Q
Full range -2
25°C 15 80
Vo =28V, R =10 kQ
Full range 2
A L ignal differential volt lificati V Oto2V, R =100 Q 25°C 075 15 VimV
arge-signal differential voltage amplification =0to2V, = m
VD ge-s9 g P o L Full range 0.5
25°C 0.5 3
Vo=0to-2V, R =100Q
Full range 0.15
ri Input resistance 25°C 1012 Q
G Input capacitance 25°C 4 pF
Zo Open-loop output impedance lop=0 25°C 560 Q
o . ) 25°C 65 82
CMRR  Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 65
o ) Vec+=15Vto 15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, 1AV - dB
SVR pply-voltage rej (AVces/avio) | rSZs0 0 Full range T

T Eull range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2064C electrical characteristics at specified free-air temperature, V
otherwise noted) (continued)

cc+ = 5 V (unless

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tal TLE2064BC UNIT
MIN TYP MAX
| . i 25°C 1.12 1.3
| S current (four amplifier: mA
cc upply cu (fou plifiers) Full range 1.3
- Vo =0, No load
Al Supply-current change over operating Full 50 A
ccC temperature range (four amplifiers) ulirange H
Vo1/Vo2 Crosstalk attenuation Ayp =1000, f=1kHz 25°C 120 dB
T Eull range is 0°C to 70°C.
TLE2064C operating characteristics at specified free-air temperature, V CC+=1%5V
TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tal TLE2064BC UNIT
MIN TYP MAX
25°C 2.2 34
R | i i Fi 1 R =10 kQ =1 F V
S Slew rate at unity gain (see Figure 1) L =10kQ, CL=100p Full range 51 us
f=10 Hz, Rg=20Q 59 100 N
V Equivalent i i I Fi 2 25°
n quivalent input noise voltage (see Figure 2) f=1KHz, Rs=200 5°C 23 60 nV/NHz
VN(PP) Peak-to-peak equivalent input noise voltage | f=0.1 Hz to 10 Hz 25°C 11 Y
In Equivalent input noise current f=1kHz 25°C 1 fANHzZ
S . AvyD =2, f=10 kHz, R
THD Total harmonic distortion Vo(Pp) =2 V. RL = 10 kQ 25°C 0.025%
bandwidth RL =10 kQ, CL =100 pF 1.8
B Unity-gain bandwidth (see Figure 3 25°C MHz
L y-9 (see Figure 3) R =100 Q, CL =100 pF 13
| €=0.1% 5
t Settling time 25°C S
s ngt e=0.01% 10 "
Bowm Maximum output-swing bandwidth Ayp =1, R = 10 kQ 25°C 140 kHz
) o ] RL = 10 kQ, C| =100 pF 58°
Om Phase margin at unity gain (see Figure 3) 25°C
R =100 Q, C| =100 pF 75°
T Full range is 0°C to 70°C.
3 1,
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TLE2064C electrical characteristics at specified free-air temperature, V cc+ = 15 V (unless
otherwise noted)

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS TAT TLE2064BC UNIT
MIN  TYP MAX
25°C 0.9 6
TLE2064C
Full range 6.9
. | 25°C 0.9 4
V| Input offset voltage TLE2064AC mv
10 pu volag Full range 4.9
25°C 0.7 2
TLE2064BC
Full range 4
— - Vic =0, Rg=50Q
/10 Temperature coefficient of input offset voltage 25°C 6 uv/ec
Input offset voltage long-term drift (see Note 4) Full range 0.04 uv/mo
25°C 2 pA
llo Input offset current
Full range 1 nA
25°C 4 pA
B Input bias current
Full range 3 nA
-11 -12
25°C to to \Y
13 16
VICR Common-mode input voltage range T
Full range to \%
13
25°C 132 137
R =10 kQ
Full range 13
V, Maximum itiv k vol win \%
OM+ aximum positive peak output voltage swing 2550 125 13.2
R = Q
L =600 Full range 12
25°C -13.2 -137
R =10 kQ
L=10 Full range -13
VoMm-  Maximum negati k output volt in \%
oM aximum negative peak output voltage swing 2550 125 13
R =600 Q
L Full range -12
y 25°C 30 230
Vo =10V, R =10 kQ
% L Full range 20
| diff | vol lif 25 2 10 il
A Large-signal differential voltage amplification Vo=0to8Y, R =600 Q VimV
VD ge-slg I atvotag piricat . L Full range 10
25°C 3 25
Vo=0to-8V, R =600Q
Full range
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 560 Q
25°C 72 90
CMRR  Common-mode rejection ratio V|c = Vicrmin, Rg=50Q dB
) IC ICR S Full range 70
o ) Veet=15Vio 15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, AV iy dB
SVR pply-voltage rej (AVce/AVIo)  [RrgZ50 0 Full range 75

T Full range is 0°C to 70°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2064C electrical characteristics at specified free-air temperature, V
otherwise noted) (continued)

cc+ = 15 V (unless

TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS TaT TLE2064BC UNIT
MIN TYP MAX
lcc Supply current (four amplifiers) 25°C 125 14 mA
. Vo =0, No load Full range 15
oo Sl change o e n |
Vo1/Vo2 Crosstalk attenuation Ayp = 1000, |f=1kHz 25°C 120 dB
T Eull range is 0°C to 70°C.
TLE2064C operating characteristics at specified free-air temperature, V cc+=*15V
TLE2064C
TLE2064AC
PARAMETER TEST CONDITIONS Tal TLE2064BC UNIT
MIN TYP MAX
25°C 2.6 3.4
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF Full range 25 Vius
f=10 Hz, Rg=20Q 70 100 —
Vn Equivalent input noise voltage (see Figure 2) f=1KHz, Rs=200 25°C 20 60 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage | f=0.1 Hz to 10 Hz 25°C 11 nY
In Equivalent input noise current f=1kHz 25°C 1 fANHzZ
THD  Total harmonic distortion Cgf;;f; -~ fRT_ 1:01|5szs,2 25°C 0.025%
R =10 kQ, CL =100 pF 2
Bq Unity-gain bandwidth (see Figure 3) RL= 6000, CL=100pF 25°C 15 MHz
£=0.1% 5
tg Settling time e = 0.01% 25°C 10 us
Bowm Maximum output-swing bandwidth Ayp =1, R = 10 kQ 25°C 40 kHz
_ o _ R = 10 kQ, CL =100 pF 50°
Om Phase margin at unity gain (see Figure 3) 25°C
R =600 Q, C| =100 pF 70°
T Full range is 0°C to 70°C.
3 15
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TLE2064I electrical characteristics at specified free-air temperature, V cc+=15V (unless otherwise
noted)

TLE2064I
TLE2064Al
PARAMETER TEST CONDITIONS TaT TLE2064BI UNIT
MIN TYP  MAX
25°C 1.2 7
TLE2064I
Full range 8.3
25°C 1.2 6
Vio Input offset voltage TLE2064Al mV
Full range 7.3
25°C 0.8 35
TLE2064BI
Full range 4.8
— - Vic =0, Rg=50Q
o]0 Temperature coefficient of input offset voltage 25°C 6 uv/eCc
Input offset voltage long-term drift (see Note 4) Full range 0.04 uV/mo
25°C 1 pA
llo Input offset current
Full range 2 nA
. 25°C 3 pA
B Input bias current
Full range 4 nA
-16 -2
25°C to to \%
. 4 6
VICR Common-mode input voltage range 1o
Full range to \%
4
25°C 35 3.7
R =10 kQ
v, Maxi iti K outout volt ) Full range 3.1 v
aximum positive peak output voltage swin
OM+ p p P g g 25°C 55 31
R =100 Q
Full range 2
25°C -37 -39
R =10 kQ
v Mand i K outout volt . Full range -31 v
- aximum negative peak output voltage swin
oM g p p g g 255G 55 o7
R =100 Q
Full range -2
25°C 15 80
Vo =28V, R =10kQ
Full range 2
A L ignal diff tial volt lificati Vv Oto2V, RL=100Q 25°C 0.75 15 VimV
arge-signal differential voltage amplification =0to2V, = m
VD ge-s9 9 P 0 L Full range 0.5
25°C 0.5 3
Vo=0to-2V, RL=100Q
Full range 0.15
ri Input resistance 25°C 1012 Q
G Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 560 Q
o . . 25°C 65 82
CMRR Common-mode rejection ratio Vic=V|crmin, Rg=50Q dB
Full range 65
_— . Vee+=15Vto 15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, 1AV - dB
SVR pply-voltage rej (AVee:/AVIo) | pgT50 0 Full range o5

T Full range is —40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2064I electrical characteristics at specified free-air temperature, V

noted) (continued)

cc+=%5V (unless otherwise

TLE2064l
TLE2064Al
PARAMETER TEST CONDITIONS Tat TLE2064BI UNIT
MIN TYP  MAX
. 25°C 1.12 1.3
lcc Supply current (four amplifiers) Full range 13 mA
: . Vo =0, No load .
Supply-current change over operating
alce temperature range (four amplifiers) Full range 108 HA
Vo1/Vo2 Crosstalk attenuation Ayp = 1000, f=1kHz 25°C 120 dB

1t Full range is - 40°C to 85°C.

TLE2064I1 operating characteristics at specified free-air temperature, V

cc+=%5V (unless otherwise

noted)
TLE2064l
TLE2064Al
PARAMETER TEST CONDITIONS Tat TLE2064BI UNIT
MIN  TYP MAX
25°C 2.2 34
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF Full range 17 Vius
f=10 Hz, Rg=20Q 59 100 —
Vn Equivalent input noise voltage (see Figure 2) =1 KHz, f=1KHz, 25°C 13 50 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 11 uv
In Equivalent input noise current f=1kHz 25°C 1 fANHZ
THD  Total harmonic distortion \A/(\)/(DP:)Z; 2V, fRzL Lok 25°C 0.025%
R =10 kQ, CL =100 pF 1.8
Bq Unity-gain bandwidth (see Figure 3) RL=1000, CL=100pF 25°C 13 MHz
€=0.1% 5
tg Settling time C = 0.01% 25°C 10 us
Bowm Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 140 kHz
. . . . RL =10 kQ, CL =100 pF 58°
Om Phase margin at unity gain (see Figure 3) 25°C
R =100 Q, CL =100 pF 75°
T Full range is — 40°C to 85°C.
3 15
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TLE20641 electrical characteristics at specified free-air temperature, V cc+ = 15 V (unless
otherwise noted)

TLE2064I
TLE2064Al
PARAMETER TEST CONDITIONS Tat TLE2064BI UNIT
MIN TYP MAX
25°C 0.9 6
TLE2064I
Full range 7.3
25°C 0.9 4
Vio Input offset voltage TLE2064Al mV
Full range 5.3
25°C 0.7 2
TLE2064BI
Full range 3.3
— - Vic =0, Rg=50Q
o]0 Temperature coefficient of input offset voltage 25°C 6 uv/eCc
Input offset voltage long-term drift (see Note 4) Full range 0.04 uV/mo
25°C 2 pA
llo Input offset current
Full range 3 nA
) 25°C 4 pA
B Input bias current
Full range 5 nA
-11 -12
25°C to to \%
. 13 16
VICR Common-mode input voltage range 11
Full range to \%
13
25°C 13.2 13.7
R = 10 kQ
V. Maxi it K outout volt . Full range 13 v
aximum positive peak output voltage swin:
OM+ P P P ge swing 25°C 125 132
R =600 Q
Full range 12
25°C -13.2 -137
R = 10 kQ
V. Maxi ti K output volt . Full range -13 v
- aximum negative peak output voltage swin
OM gatvep P ge swing 25°C | -125 -13
R =600 Q
Full range -12
25°C 30 230
Vo =+10V, R =10 kQ
Full range 20
A L ignal diff tial volt lificati V Oto8YV, R 600 Q 25°C 25 100 VimV
arge-signal differential voltage amplification =0to8Y, = m
VD ge-sig g P 0 L Full range 10
25°C 3 25
Vo=0to-8V, R =600Q
Full range 1
ri Input resistance 25°C 1012 Q
G Input capacitance 25°C 4 pF
Zo Open-loop output impedance lp=0 25°C 560 Q
o . . 25°C 72 90
CMRR  Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 65
o ) Vec+=15Vto 15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, 1AV - dB
SVR pply-voltage rej (AVces/aVio) | rZs0 o Full range o5

T Full range is — 40°C to 85°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE20641 electrical characteristics at specified free-air temperature, V
otherwise noted) (continued)

cc+ = 15 V (unless

TLE20641
TLE2064Al
PARAMETER TEST CONDITIONS TaT TLE2064BI UNIT
MIN TYP MAX
lcc Supply current (four amplifiers) 25°C 125 14 mA
. Vo =0, No load Full range 15
oo Sl change o e e | e |
Vo1/Vo2 Crosstalk attenuation Ayp = 1000, f=1kHz 25°C 120 dB
T Full range is - 40°C to 85°C.
TLE2064I operating characteristics at specified free-air temperature, V cct=15V
TLE2064l
TLE2064Al
PARAMETER TEST CONDITIONS TaT TLE2064BI UNIT
MIN TYP MAX
25°C 2.6 3.4
SR Slew rate at unity gain (see Figure 1) RL=10kQ, Cp =100pF Full range 51 Vius
f=10 Hz, Rg =20 Q, 70 100 —
Vn Equivalent input noise voltage (see Figure 2) f=1KkHz, Rs=200 25°C 20 60 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 11 nY
In Equivalent input noise current f=1kHz 25°C 11 fANHzZ
THD  Total harmonic distortion QI\_’B o LZ?F?F:H:ZE v | 25c 0.025%
R =10kQ, Cp =100pF 2
Bq Unity-gain bandwidth (see Figure 3) RL-6000, CL=100pF 25°C 15 MHz
£=0.1% 5
tg Settling time c=0.01% 25°C 10 us
Bowm Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 40 kHz
_ o _ R_=10kQ, C| =100 pF 60°
Om Phase margin at unity gain (see Figure 3) 25°C
R =600Q, Cp =100 pF 70°
T Full range is — 40°C to 85°C.
3 15
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TLE2064M electrical characteristics at specified free-air temperature, V
otherwise noted)

cc+ = 5 V (unless

TLE2064M
t TLE2064AM
PARAMETER TEST CONDITIONS TA TLE2064BM UNIT
MIN  TYP MAX
25°C 1.2 7
TLE2064M
Full range 9
. | 25°C 1.2 6
V| Input offset voltage TLE2064AM mV
10 pu voliag Full range 8
25°C 0.8 35
TLE2064BM
Full range 55
— - Vic =0, Rg=50Q - "
/10 Temperature coefficient of input offset voltage 25°C 6 uv/ec
Input offset voltage long-term drift (see Note 4) Full range 0.04 uvimo
25°C 1 pA
llo Input offset current
Full range 15 nA
25°C 3 pA
B Input bias current
Full range 30 nA
-16 -2
25°C to to \Y
4 6
VICR Common-mode input voltage range “16
Full range to \%
4
25°C 35 37
R =10 kQ
L=10 Full range 3
Maximum positive peak output | FK and J 25°C 25 36
VoM + P P P Rl =600 Q \
voltage swing packages Full range 2
Dand N 25°C 2.5 3.1
R =100 Q
packages L =100 Full range 2
} 25°C -35 -39
R =10 kQ
L Full range -3
Maximum negative peak output | FK and J 25°C -25 -35
Vom - neg P P R =600 Q \Y,
voltage swing packages Full range -2
DandN 25°C -25 -27
R =100 Q
packages Full range -2
‘ 25°C 15 80
Vpo=%238YV, R =10 kQ
0 L Full range 2
Large-signal differential voltage 25°C 1 65
A . Vo=0to25V, R =600Q VimV
VD amplification FK and J 0 L Full range 0.5
packages 25°C 1 16
Vo=0to-25V, R_=600Q
0 L Full range 0.5

T Full range is — 55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2064M electrical characteristics at specified free-air temperature, V

cc+ = £5 V (unless
otherwise noted) continued)

TLE2064M
TLE2064AM
PARAMETER TEST CONDITIONS I\ TLE2064BM UNIT
MIN  TYP MAX
25°C 0.75 45
Vo=0to2V, RL=100Q
A Large-signal differential voltage | D and N Fullrange | 0.25 Y
vD amplification packages 25°C 0.4 3 m
Vo=0to-2V, RL=100Q
Full range 0.15
ri Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Z0 Open-loop output impedance lp=0 25°C 560 Q
g 25°C 65 82 g
CMRR Common-mode rejection ratio Vic =V|crmin, Rg=50Q B
d IC=VICR S Full range 60
- . Vee+ =15V ito+15V, 25°C 75 93
k Supply-voltage rejection ratio (AV, AV iy dB
SVR pply-voltage rej (AVce+/AVIo) | Rg =50 @ Full range 65
25°C 1.12 1.3
| Suppl t (f lifi A
cc upply current (four amplifiers) Full range 13 m
I o . Vo =0, No load
Supply-current change over operating
Alcc temperature range (four amplifiers) Full range 144 uA
Vo1/Vo2 Crosstalk attenuation Ayp = 1000, f=1kHz 25°C 120 dB
T Full range is —55°C to 125°C.
TLE2064M operating characteristics, V. cc+=15V, Ta = 25°C
TLE2064M
TLE2064AM
PARAMETER TEST CONDITIONS TLE2064BM UNIT
MIN  TYP MAX
SR Slew rate at unity gain (see Figure 1) R =10 kQ, CL =100 pF 3.4 Vius
| | =10 Hz, Rg=20Q 59 o
V Equivalent input noise voltage (see Figure 2 VAH
n quivi input noise voltage ( igure 2) f=1KkHz, Rs=200 23 nVAHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 1.1 uv
In Equivalent input noise current f=1kHz 1 fANHzZ
L ) AyD =2, f=10kHz,
THD Total harmonic distortion VopEP)=2V, RL=10kQ 0.025%
bandwidh R_=10kQ,  C =100pF 1.8
B Unity-gain bandwidth (see Figure 3 MHz
1 ¥g (see Figure 3) RL=600Q,  CL=100pF 13
| €=0.1% 5
t Settling time S
s Mgt e=0.01% 10 "
Bowm Maximum output-swing bandwidth Ayp =1, R =10 kQ 140 kHz
) ) ) ) R =10kQ, C| =100 pF 58°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 75°
3 1,
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TLE2064M electrical characteristics at specified free-air temperature, V cc+ = £15 V (unless
otherwise noted)

TLE2064M
TLE2064AM
PARAMETER TEST CONDITIONS Tat TLE2064BM UNIT
MIN TYP MAX
25°C 0.9 6
TLE2064M
Full range 8
25°C 0.9 4
Vio Input offset voltage TLE2064AM mV
Full range 6
25°C 0.7 2
TLE2064BM
Full range 4
/10 Temperature coefficient of input offset voltage | V|c =0, Rg =50 Q 25°C 6 uv/ec
Input offset voltage long-term drift
(see Note 4) Full range 0.04 uv/mo
25°C 2 pA
llo Input offset current
Full range 20 nA
. 25°C 4 pA
B Input bias current
Full range 40 nA
-11 -12
25°C to to \%
. 13 16
VICR Common-mode input voltage range T
Full range to \
13
25°C 13 13.7
R =10 kQ
v Mand i K outout volt . Full range 125 v
aximum positive peak o oltage swin
OM+ Ximum positive peak output voliage swing 25°C 125 132
R =600 Q
Full range 12
25°C -13  -137
R =10 kQ
v Maxi ’ K outout volt . Fullrange | -12.5 v
_ aximum negative peak output voltage swin
oM 9 p p g 9 25°C 13 13
R =600 Q
Fullrange | -12.5
25°C 30 230
Vo =110V, R =10 kQ
Full range 20
A L ignal diff tial volt lificati V 0to8YV, R =600 Q 25°C 25 100 VimV
arge-signal differential voltage amplification =0to8YV, = m
vD ge-sig 9 P 0 L Full range 7
25°C 3 25
Vo=0to-8V, R =600Q
Full range 1
fi Input resistance 25°C 1012 Q
Cj Input capacitance 25°C 4 pF
Zo Open-loop output impedance lo=0 25°C 560 Q
L ) ) 25°C 72 90
CMRR  Common-mode rejection ratio Vic =V|crmin, Rg=50Q dB
Full range 65
o Veet =5V 10£15V, 25°C 75 93
k Supply-voltage rejection ratio (AV 1AV - dB
SVR pply-voltage rej (AVect/AVIO) | psZs0 0 Full range o5

T Full range is - 55°C to 125°C.
NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Ta = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.
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TLE2064M electrical characteristics at specified free-air temperature, V

cct = £15 V (unless
otherwise noted) (continued)

TLE2064M
TLE2064AM
PARAMETER TEST CONDITIONS TaT TLE2064BM UNIT
MIN TYP MAX
| Supol i i 25°C 1.25 1.4 A
u current (four amplifiers m
cc PRy ( P ) Full range 15
Vo =0, No load
Supply-current change over operating
Alce temperature range (four amplifiers) Full range 194 HA
Vo1/Vo2 Crosstalk attenuation Ayp =1000, f=1kHz 25°C 120 dB
1 Full range is - 55°C to 125°C.
TLE2064M operating characteristics at specified free-air temperature, V cc+ =115V
TLE2064M
TLE2064AM
PARAMETER TEST CONDITIONS TAJIL TLE2064BM UNIT
MIN TYP MAX
| « 25°C 2.6 3.4 ’
SR Slew rate at unity gain (see Figure 1 R =10kQ, CL =100 pF Vius
W unity gain ( 'gure 1) L L P Full range 1.8 H
| | =10 Hz, Rg=20Q 70 i
\Y Equivalent input noise voltage (see Figure 2 25°C V/NH
n quiv input noise voltage ( igure 2) f=1KHz, Rs=200 20 nV/NHz
VN(ppP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 25°C 11 uv
In Equivalent input noise current f=1kHz 25°C 11 fANHzZ
. . AvyD =2, f =10 kHz, .
THD Total harmonic distortion Vo(PP) = 2V, RL=10kQ 25°C 0.025%
RL=10kQ,  C_ =100 pF 2
B1 Unity-gain bandwidth (see Figure 3) 25°C MHz
R =600 Q, C| =100 pF 15
e=0.1% 5
t Settling time 25°C S
s g €=0.01% 10 W
Bom Maximum output-swing bandwidth Ayp =1, R =10 kQ 25°C 40 kHz
] o ] R_=10kQ,  C_ =100 pF 60°
Om Phase margin at unity gain (see Figure 3) 25°C
R =600 Q, CL =100 pF 70°

T Eull range is — 55°C to 125°C.
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TLE2064Y electrical characteristics at V. cc+ =215V, Ta = 25°C (unless otherwise noted)

TLE2064Y
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX
Vio Input offset voltage 0.9 6 mV
<\/|0 Input offset voltage long-term drift (see Note 4) 0.04 uv/mo
Vic =0, Rg =50 Q
llo Input offset current 2 pA
B Input bias current 4 pA
-11 -12
VICR Common-mode input voltage range to to \
13 16
‘ | R =10 kQ 13.2 137
V Maximum positive peak output voltage swin \Y
OM+ P P P ge swing RL = 600 Q 125 132
. | R =10 kQ -13.2 -137 \Y
Vom- Maximum negative peak output voltage swin
oM gative p P ge swing RL = 600 Q 125 13 v
Vo =110V, R =10 kQ 30 230
AvD Large-signal differential voltage amplification Vo=0to8V, R =600Q 25 100 vimv
Vo=0to-8V, R =600Q 3 25
fi Input resistance 1012 Q
Cj Input capacitance 4 pF
Zo Open-loop output impedance lp=0 560 Q
CMRR Common-mode rejection ratio Rs :_50 2, . 72 90 dB
Vic = Vicrmin,
=+ +
ksvr Supply-voltage rejection ratio (AVcc+ /AV|0) \égcziso 225 Vo £15V, 75 93 dB
Icc Supply current Vo =0, No load 1.25 14 mA
Vo1/Vo2 Crosstalk attenuation Ayp = 1000, f=1kHz 120 dB

NOTE 4: Typical values are based on the input offset voltage shift observed through 168 hours of operating life test at Tp = 150°C extrapolated
to Ta = 25°C using the Arrhenius equation and assuming an activation energy of 0.96 eV.

TLE2064Y operating characteristics at V. cc+ =115V, Tp = 25°C

TLE2064Y
PARAMETER TEST CONDITIONS UNIT
MIN  TYP MAX
SR Slew rate at unity gain (see Figure 1) R =10 kQ, C =100 pF 2.6 3.4 Vius
f=10 Hz, Rg=20Q 70 G
V Equivalent input noise voltage (see Figure 2
n a P ge (see Figure 2) f=1KkHz, Rg =20 Q 40 nvihHz
VN(PP) Peak-to-peak equivalent input noise voltage f=0.1Hzto 10 Hz 11 uv
In Equivalent input noise current f=1kHz 11 fANHz
- - AvyDp =2, f =10 kHz,
THD Total harmonic distortion Vo(PP) = 2V, R =10kQ 0.025%
R =10kQ, C| =100 pF 2
B Unity-gain bandwidth (see Figure 3 MHz
1 ¥9 (see Figure 3) RL=600Q, C=100pF 15
ling ti e=0.1% 5
ng tim
ts Settling time = 0.01% 10 us
Bom Maximum output-swing bandwidth Ayp =1, R = 10 kQ 40 kHz
. . . . R =10 kQ, CL =100 pF 60°
Om Phase margin at unity gain (see Figure 3)
R =600 Q, CL =100 pF 70°
3 1,
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PARAMETER MEASUREMENT INFORMATION

2kQ
Vee+
Vo Vo
\4
Vee- Vce-
(see Note A) Rs Rs
NOTE A: C_ includes fixture capacitance. - -
Figure 1. Slew-Rate Test Circuit Figure 2. Noise-Voltage Test Circuit

10 kQ

V|

Vo

CL
(see Note A)

RL

NOTE A: Ci includes fixture capacitance.

Figure 3. Unity-Gain Bandwidth and Phase-Margin Test Circuit

typical values

Typical values presented in this data sheet represent the median (50% point) of device parametric performance.

input bias and offset current

At the picoampere bias current level typical of the TLE206x, TLE2064xA, and TLE206xB, accurate
measurement of the bias current becomes difficult. Not only does this measurement require a picoammeter,
but test socket leakages can easily exceed the actual device bias currents. To accurately measure these small
currents, Texas Instruments uses a two-step process. The socket leakage is measured using picoammeters
with bias voltages applied but with no device in the socket. The device is then inserted into the socket and a
second test that measures both the socket leakage and the device input bias current is performed. The two
measurements are then subtracted algebraically to determine the bias current of the device.
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TYPICAL CHARACTERISTICS
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TYPICAL CHARACTERISTICS
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Figure 6 Figure 7
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TYPICAL CHARACTERISTICS T

INPUT BIAS CURRENT

AND INPUT OFFSET CURRENT COMMON-MODE INPUT VOLTAGE
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T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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Figure 14 Figure 15
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TYPICAL CHARACTERISTICS T
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Figure 18 Figure 19

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS T
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TLE2061
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Figure 21
TLE2062 AND TLE2064
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Figure 23

1t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS T

TLE2061
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TLE2062 TLE2064
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Vo=0 / Vo =0
| o / | No Load /
675} No Load v 1.35 /
// . / /1
T TA=125C | /] // b Ta = 125°C J yd
= 625 / v £1.25 v
[} =
3 /] // S 4, / //
600 .
> ’ - 2 d 7~ Ta=25C
g yd T Ta=25C - g A T R P
> A / 7 %) p. P A
@ 575 7 /, P 1.15 7 v - =
|
O / 8] // A
© 550 4 =11
S — . o
T Ta=-55°C L~ TA=-55°C
525 e A 1.05 //
/ >
500 1
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20

[Vcc+l — Supply Voltage - V

Figure 26

| Vcc+ | - Supply Voltage — V

Figure 27

T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS T

TLE2061 TLE2062
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TLE2064
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Figure 30 Figure 31

t Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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TYPICAL CHARACTERISTICS
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nv/ V Hz

e Equivalent Input Noise Voltage -

TYPICAL CHARACTERISTICS

EQUIVALENT INPUT NOISE VOLTAGE
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TYPICAL CHARACTERISTICS T
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T Data at high and low temperatures are applicable only within the rated operating free-air temperature ranges of the various devices.
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APPLICATION INFORMATION

input characteristics

The TLE206x, TLE206xA, and TLE206xB are specified with a minimum and a maximum input voltage that if
exceeded at either input could cause the device to malfunction. Because of the extremely high input impedance
and resulting low bias current requirements, the TLE206x, TLE206xA, and TLE206xB are well suited for
low-level signal processing. However, leakage currents on printed-circuit boards and sockets can easily exceed

bias current requirements and cause degradation in system performance. It is good practice to include guard

rings around inputs (see Figure 44). These guards should be driven from a low-impedance source at the same
voltage level as the common-mode input.

N

Vo \4

>— Vo

Vo
\
R2
R1

R3 _ R2 = = =
Where R1 - R1

Figure 44. Use of Guard Rings
TLE2061 input offset voltage nulling

The TLE2061 series offers external null pins that can be used to further reduce the input offset voltage. The
circuit of Figure 45 can be connected as shown if the feature is desired. When external nulling is not needed,
the null pins may be left unconnected.

IN-
ouT
IN+ N2
N1
5kQ

Vce-
Figure 45. Input Offset Voltage Nulling
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APPLICATION INFORMATION

macromodel information

Macromodel information provided was derived using Microsim Parts™, the model generation software used
with Microsim PSpice™. The Boyle macromodel (see Note 5) and the subcircuit in Figure 46 were generated
using the TLE206x typical electrical and operating characteristics at 25°C. Using this information, output
simulations of the following key parameters can be generated to a tolerance of 20% (in most cases).

® Maximum positive output voltage swing ® Unity-gain frequency

® Maximum negative output voltage swing ® Common-mode rejection ratio
® Slew rate ® Phase margin

® Quiescent power dissipation ® DC output resistance

® [nput bias current ® AC output resistance

® Open-loop voltage amplification ® Short-circuit output current limit

NOTE 5: G. R. Boyle, B. M. Cohn, D. O. Pederson, and J. E. Solomon, “Macromodeling of Integrated Circuit Operational Amplifiers”, IEEE Journal
of Solid-State Circuits, SC-9, 353 (1974).

4 din

Vee+

|
s
/R
Iu+

rd1 rd2 rol
de
4 54
Vec-—e—e O P
+ -_—
ve ouT
.subckt TLE2062 1 2 3 4 5 rdl 4 11 5.305E3
cl 11 12 1.457E-12 rd2 4 12 5.305E3
c2 6 7 15.00E-12 rol 8 5 280
dc 5 53 dx r02 7 99 280
de 54 5 dx rp 3 4 113.2E3
dlp 90 91 dx rss 10 99 3.922E6
dln 92 90 dx vb 9 0 dc O
dp 4 3 dx ve 3 53 dc 2
egnd 99 0 poly (2) (3,0) (4,0) 0 .5 .5 ve 54 4 dc 2
fb 7 99 poly (5) vb vc ve vlp vlim 7 8 dc 0
+ vlin 0 4.357E6 -4E6 4E6 4E6 -4E6 vip 91 0 dc 50
ga 6 0 11 12 188.5E-6 vin 0 92 dc 50
gem 0 6 10 99 3.352E-9 .model dx D(Is=800.0E-18)
iss 3 10 dc 51.00E-6 .model jx PJF(Is=2.000E-12 Beta = 423E-6
hlim 90 0 vlim 1k + Vto = -1)
j1 11 2 10 jx .ends
j2 12 1 10 jx
r2 6 9 100.0E3

Figure 46. Boyle Macromodel and Subcircuit

PSpice and Parts are trademarks of MicroSim Corporation.
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5962-9080801MPA

ACTIVE

CDIP

JG

TBD

A42

N/ A for Pkg Type

-55t0 125

9080801MPA
TLE2062M

-5
i

5962-9080803QPA

ACTIVE

CDIP

JG

TBD

A42

N/ A for Pkg Type

-55t0 125

9080803QPA
TLE2062BM

L
'5

i

(e

5962-9080901M2A

ACTIVE

LCCC

FK

20

TBD

POST-PLATE

N / A for Pkg Type

-551t0 125

5962-
9080901M2A
TLE2064
MFKB

L

'5
i
i

5962-9080901MCA

ACTIVE

CDIP

14

TBD

A42

N/ A for Pkg Type

-55to0 125

5962-9080901MC
A
TLE2064MJB

'5
o
i

5962-9080902M2A

ACTIVE

LCCC

FK

20

TBD

POST-PLATE

N / A for Pkg Type

-55 10 125

5962-
9080902M2A
TLE2064A
MFKB

5962-9080902MDA

ACTIVE

CFP

14

TBD

A42

N/ A for Pkg Type

-55t0 125

5962-9080902MD
A
TLE2064AMWB

L L
'5 '5

i i

(e (e

5962-9080903Q2A

ACTIVE

LCCC

FK

20

TBD

POST-PLATE

N / A for Pkg Type

-55to 125

5962-
9080903Q2A
TLE2064
BMFKB
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http://www.ti.com/product/TLE2061M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064BM?CMP=conv-poasamples#samplebuy

" PACKAGE OPTION ADDENDUM
www.ti.com 15-Apr-2017
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@) Drawing Qty @ ® ® @)
5962-9080903QCA ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -551t0 125 5962-9080903QC o _
;
TLE2064BMJB
TLE2061ACD ACTIVE SOIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2061AC Samples
& no Sb/Br) . =
TLE2061ACDG4 ACTIVE SolIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2061AC
& no Sh/Br) a =
TLE2061ACP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type 0to 70 TLE2061AC Samples
(ROHS) . .
TLE2061ACPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 TLE2061AC Samples
(ROHS) . .
TLE2061AID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2061Al
& no Sh/Br) a =
TLE2061AIDG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2061Al
& no Sb/Br) SR
TLE2061AIP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type -40 to 85 TLE2061Al Samples
(RoHS) SR
TLE2061AIPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type -40 to 85 TLE2061Al Eerrimles
(RoHS) e
TLE2061AMFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55 to 125 5962- g e
9080702Q2A
TLE2061
AMFKB
TLE2061AMJGB ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55t0 125 9080702QPA 2ormnle
TLE2061AM
TLE2061BMJGB ACTIVE CDIP JG 8 1 TBD A42 N/ A for Pkg Type -551t0 125 9080703QPA Eamnles
TLE2061BM e
TLE2061CD ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 2061C el
& no Sh/Br) e
TLE2061CDR ACTIVE SoIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 2061C g e
& no Sh/Br)
TLE2061CDRG4 ACTIVE SOIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 2061C g e
& no Sh/Br)
TLE2061CP ACTIVE PDIP [ 8 50 Pb-Free CU NIPDAU N / A for Pkg Type Oto 70 TLE2061CP ol
(RoHS) e
TLE2061CPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 TLE2061CP Samples
(RoHS) - -
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http://www.ti.com/product/TLE2064BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
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15-Apr-2017

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) ®) )
TLE2061ID ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 20611
Samples
& no Sh/Br)
TLE20611DG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 20611 ol
& no Sb/Br) s
TLE2061IDR ACTIVE SOIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 20611 ol
& no Sb/Br) s
TLE2061IDRG4 ACTIVE SOIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 20611
& no Sb/Br) s
TLE2061IP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N / A for Pkg Type -40 to 85 TLE2061IP Samples
(ROHS) - =
TLE2061MD ACTIVE SOIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 2061M Samples
& no Sb/Br) - =
TLE2061MDG4 ACTIVE SolIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 2061M Samples
& no Sh/Br) a =
TLE2061MFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 5962-
9080701M2A R
TLE2061MFKB
TLE2061MJGB ACTIVE CDIP JG 8 1 TBD A42 N/ A for Pkg Type -55 to 125 9080701MPA EC ol
TLE2061M Sl
TLE2062ACD ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 2062AC
& no Sb/Br) s
TLE2062ACDG4 ACTIVE SOIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 2062AC ol
& no Sb/Br) s
TLE2062ACDR ACTIVE SOIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM Oto 70 2062AC ol
& no Sh/Br) s
TLE2062ACDRG4 ACTIVE SOIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2062AC Samples
& no Sh/Br) - =
TLE2062AID ACTIVE SOIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2062Al
& no Sh/Br) - =
TLE2062AIDG4 ACTIVE SolIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2062Al Samples
& no Sh/Br) a =
TLE2062AIDR ACTIVE SolIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2062Al Samples
& no Sh/Br) a =
TLE2062AIDRG4 ACTIVE SoIC D 8 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2062Al Samples
& no Sh/Br) =
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http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2061M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062A?CMP=conv-poasamples#samplebuy
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INSTRUMENTS

www.ti.com 15-Apr-2017
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
©) Drawing Qty @ ® ® (@/5)
TLE2062AMD ACTIVE soIc D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55 to 125 2062AM
& no Sh/Br) —
TLE2062AMDG4 ACTIVE solIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55 to 125 2062AM Samples
& no Sh/Br) —
TLE2062AMDR ACTIVE solIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM  -55 to 125 2062AM Samples
& no Sb/Br) —
TLE2062AMJG ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55 to 125 TLE2062
AMJIG Sl
TLE2062BMJG ACTIVE CDIP JG 8 1 TBD A42 N/ A for Pkg Type -55 to 125 TLE2062 Samplas
BMJG Sl
TLE2062BMJGB ACTIVE CDIP JG 8 1 TBD A42 N/ A for Pkg Type -55 to 125 9080803QPA Samnles
TLE2062BM Sl
TLE2062CD ACTIVE solC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2062C —
& no Sh/Br) —
TLE2062CDG4 ACTIVE solC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2062C
& no Sh/Br) —
TLE2062CDR ACTIVE solC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2062C ——
& no Sh/Br) —
TLE2062CDRG4 ACTIVE soIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2062C ——
& no Sb/Br) —
TLE2062CP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 TLE2062CP
(RoHS) a—
TLE2062CPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 TLE2062CP
(ROHS) i
TLE2062ID ACTIVE soIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40t0 85 2062l Samplas
& no Sh/Br) —
TLE2062IDG4 ACTIVE solIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40t0 85 2062l Samples
& no Sh/Br) —
TLE2062IDR ACTIVE soIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 85 2062l Samples
& no Sb/Br) o
TLE2062IDRG4 ACTIVE soIC D 8 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40to 85 2062l
& no Sh/Br) —
TLE2062IP ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type -40to 85 TLE2062IP P
(RoHS) —
TLE2062IPE4 ACTIVE PDIP P 8 50 Pb-Free CU NIPDAU N/ A for Pkg Type -40 to 85 TLE2062IP R
(RoHS) —
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http://www.ti.com/product/TLE2062AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062?CMP=conv-poasamples#samplebuy

I

www.ti.com

INSTRUMENTS

PACKAGE OPTION ADDENDUM

15-Apr-2017
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Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ®) ®) )
TLE2062MD ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 2062M o _
& no Sh/Br)
TLE2062MDG4 ACTIVE SoIC D 8 75 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 2062M ol
& no Sb/Br) s
TLE2062MJG ACTIVE CDIP JG 8 1 TBD A42 N / A for Pkg Type -55to 125 TLE2062MJG Samples
TLE2062MJGB ACTIVE CDIP JG 8 1 TBD A42 N/ A for Pkg Type -55 to 125 9080801MPA K rrales
TLE2062M R
TLE2064ACD ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2064AC Samnles
& no Sh/Br) sample
TLE2064ACDG4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 2064AC
& no Sh/Br) sample
TLE2064ACDR ACTIVE SoIC D 14 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 2064AC Samnles
& no Sh/Br) R
TLE2064ACDRG4 ACTIVE SoIC D 14 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 2064AC Samples
& no Sh/Br) R
TLE2064ACN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type TLE2064ACN EC ol
(RoHS) s
TLE2064ACNE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type TLE2064ACN g e
e
TLE2064AID ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2064Al ol
& no Sb/Br) s
TLE2064AIDG4 ACTIVE SOIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 2064Al ol
& no Sb/Br) s
TLE2064AIDR ACTIVE SOIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 2064Al ol
& no Sb/Br) =
TLE2064AIDRG4 ACTIVE SoIC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 2064Al
& no Sh/Br) L
TLE2064AMD ACTIVE SolIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 2064AM T
& no Sh/Br) sample
TLE2064AMDG4 ACTIVE SolIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 2064AM K rrales
& no Sh/Br) sample
TLE2064AMDR ACTIVE SoIC D 14 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -551t0 125 2064AM
& no Sh/Br) sample
TLE2064AMDRG4 ACTIVE SoIC D 14 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM 2064AM Samples
& no Sh/Br) a =



http://www.ti.com/product/TLE2062M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2062M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064A?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
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15-Apr-2017

Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ ©) ® (r5)
TLE2064AMFKB ACTIVE Lccc FK 20 1 TBD POST-PLATE N/ A for Pkg Type -55 to 125 5962-
9080902M2A Sl
TLE2064A
MFKB
TLE2064AMJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55t0 125 TLE2064AMJ ——
TLE2064AMWB ACTIVE CFP W 14 1 TBD A42 N / A for Pkg Type -55 to 125 5962-9080902MD
A 5 g
TLE2064AMWB
TLE2064BMFKB ACTIVE Lccec FK 20 1 TBD POST-PLATE N / A for Pkg Type -55t0 125 5962- amnles
9080903Q2A SR
TLE2064
BMFKB
TLE2064BMJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55to 125 TLE2064BMJ P—
TLE2064BMJB ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55t0 125 5962-9080903QC P—
A g o
TLE2064BMJB
TLE2064CD ACTIVE solc D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 TLE2064C
& no Sb/Br) —
TLE2064CDG4 ACTIVE solc D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 TLE2064C Samplas
& no Sh/Br) —
TLE2064CDR ACTIVE solc D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 TLE2064C P—
& no Sh/Br) . -
TLE2064CDRG4 ACTIVE solc D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM 0to 70 TLE2064C P—
& no Sh/Br) -
TLE2064CN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 TLE2064CN
(RoHS) —
TLE2064CNE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type 0to 70 TLE2064CN ——
(RoHS) —
TLE2064ID ACTIVE solc D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2064l ——
& no SbiBr) —
TLE2064IDG4 ACTIVE solic D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2064l
& no Sb/Br) —
TLE2064IDR ACTIVE soiC D 14 2500 Green (ROHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2064l
& no Sh/Br) a—
TLE2064IDRG4 ACTIVE solC D 14 2500 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -40 to 85 TLE2064l P—
& no Sh/Br) . -
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http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064AM?CMP=conv-poasamples#samplebuy
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http://www.ti.com/product/TLE2064BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064BM?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
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INSTRUMENTS

www.ti.com 15-Apr-2017
Orderable Device Status Package Type Package Pins Package Eco Plan Lead/Ball Finish MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty 2 (6) ®3) (415)
TLE2064IN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type -40 to 85 TLE2064IN
(RoHS) .
TLE2064INE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N / A for Pkg Type -40 to 85 TLE2064IN Samples
(RoHS) .
TLE2064MD ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 TLE2064M ol
& no ShiBr) P
TLE2064MDG4 ACTIVE SoIC D 14 50 Green (RoHS CU NIPDAU Level-1-260C-UNLIM T2064M
Samples
& no Sh/Br)
TLE2064MDR ACTIVE SoIC D 14 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM -55 to 125 TLE2064M Samples
& no Sh/Br) =
TLE2064MDRG4 ACTIVE SoIC D 14 2500  Green (RoHS CU NIPDAU Level-1-260C-UNLIM T2064M Samples
& no Sh/Br)
TLE2064MFKB ACTIVE LCCC FK 20 1 TBD POST-PLATE N / A for Pkg Type -55to 125 5962- T
9080901M2A L
TLE2064
MFKB
TLE2064MJ ACTIVE CDIP J 14 1 TBD A42 N / A for Pkg Type -55 to 125 TLE2064MJ Samples
TLE2064MJB ACTIVE CDIP J 14 1 TBD A42 N/ A for Pkg Type -55to 125 5962-9080901MC Samples
A ]
TLE2064MJB

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl 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 Tl 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: Tl has discontinued the production of the device.

@ Eco Plan - The planned eco-friendly classification: Pb-Free (RoHS), Pb-Free (RoHS Exempt), or Green (RoHS & no Sh/Br) - please check http://www.ti.com/productcontent for the latest availability
information and additional product content details.

TBD: The Pb-Free/Green conversion plan has not been defined.

Pb-Free (RoHS): TI's terms "Lead-Free" or "Pb-Free" mean semiconductor products that are compatible with the current RoHS requirements for all 6 substances, including the requirement that
lead not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, TI Pb-Free products are suitable for use in specified lead-free processes.
Pb-Free (RoHS Exempt): This component has a RoHS exemption for either 1) lead-based flip-chip solder bumps used between the die and package, or 2) lead-based die adhesive used between
the die and leadframe. The component is otherwise considered Pb-Free (RoHS compatible) as defined above.

Green (RoHS & no Sh/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sb) based flame retardants (Br or Sb do not exceed 0.1% by weight
in homogeneous material)
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http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/product/TLE2064M?CMP=conv-poasamples#samplebuy
http://www.ti.com/productcontent
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® MSL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

® 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.

® |ead/Ball Finish - Orderable Devices may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead/Ball Finish 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 Tl's knowledge and belief as of the date that it is provided. Tl 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. Tl 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.
Tl 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 Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.

OTHER QUALIFIED VERSIONS OF TLE2061, TLE2061A, TLE2061AM, TLE2061M, TLE2062, TLE2062A, TLE2062AM, TLE2062M, TLE2064, TLE2064A, TLE2064AM,
TLE2064M :
o Catalog: TLE2061A, TLE2061, TLE2062A, TLE2062, TLE2064A, TLE2064

o Military: TLE2061M, TLE2061AM, TLE2062M, TLE2062AM, TLE2064M, TLE2064AM

NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product

o Military - QML certified for Military and Defense Applications
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http://focus.ti.com/docs/prod/folders/print/tle2061a.html
http://focus.ti.com/docs/prod/folders/print/tle2061.html
http://focus.ti.com/docs/prod/folders/print/tle2062a.html
http://focus.ti.com/docs/prod/folders/print/tle2062.html
http://focus.ti.com/docs/prod/folders/print/tle2064a.html
http://focus.ti.com/docs/prod/folders/print/tle2064.html
http://focus.ti.com/docs/prod/folders/print/tle2061m.html
http://focus.ti.com/docs/prod/folders/print/tle2061am.html
http://focus.ti.com/docs/prod/folders/print/tle2062m.html
http://focus.ti.com/docs/prod/folders/print/tle2062am.html
http://focus.ti.com/docs/prod/folders/print/tle2064m.html
http://focus.ti.com/docs/prod/folders/print/tle2064am.html
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
5 T [ KO [+—P1—»
go W
Reel | | l
Diameter
Cavity +‘ A0 M
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
\ 4 W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ |
‘f Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O O OO O O of Sprocket Holes
|
T
Q1 : Q2
S Rt
Q3 1 Q4 User Direction of Feed
[ 8
T
A
Pocket Quadrants
*All dimensions are nominal
Device Package|Package|Pins| SPQ Reel Reel AO BO KO P1 w Pin1
Type |Drawing Diameter| Width | (mm) [ (mm) | (mm) | (mm) | (mm) |Quadrant
(mm) |W1(mm)
TLE2061CDR SoIC D 8 2500 330.0 12.4 6.4 5.2 21 8.0 12.0 Q1
TLE2061IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2062ACDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2062AIDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2062AMDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2062CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2062CDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2062IDR SOIC D 8 2500 330.0 12.4 6.4 5.2 2.1 8.0 12.0 Q1
TLE2064ACDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLE2064AIDR SoOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TLE2064AMDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLE2064CDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLE2064IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLE2064MDR SoIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
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i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 14-May-2016
TAPE AND REEL BOX DIMENSIONS
,//T/
4
e ~.
/\g\ /)i\
™~ e
\“‘x‘y// T w//
*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLE2061CDR SoIC D 8 2500 340.5 338.1 20.6
TLE2061IDR SOIC D 8 2500 340.5 338.1 20.6
TLE2062ACDR SoIC D 8 2500 340.5 338.1 20.6
TLE2062AIDR SolIC D 8 2500 340.5 338.1 20.6
TLE2062AMDR SoIC D 8 2500 367.0 367.0 38.0
TLE2062CDR SOIC D 8 2500 367.0 367.0 38.0
TLE2062CDR SOoIC D 8 2500 340.5 338.1 20.6
TLE2062IDR SolIC D 8 2500 340.5 338.1 20.6
TLE2064ACDR SoIC D 14 2500 367.0 367.0 38.0
TLE2064AIDR SOIC D 14 2500 367.0 367.0 38.0
TLE2064AMDR SoIC D 14 2500 367.0 367.0 38.0
TLE2064CDR SolIC D 14 2500 367.0 367.0 38.0
TLE2064IDR SolIC D 14 2500 367.0 367.0 38.0
TLE2064MDR SOIC D 14 2500 367.0 367.0 38.0
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MECHANICAL DATA

FK (S*CQCC*N**) LEADLESS CERAMIC CHIP CARRIER
28 TERMINAL SHOWN
- 8 17 16 15 14 13 12 NO. OF A 5
TERMINALS
/e ™ o MIN MAX MIN MAX
19 11
20 0.342 | 0.358 | 0.307 | 0.358
20 10 (8,69) | (9,09) | (7,80) | (9,09)
o1 9 )8 0.4472 | 0.458 | 0.406 | 0.458
- (11,23) |(11,63) | (10,31) | (11,63)
22 8 an 0.640 | 0.660 | 0.495 | 0.560
A SQ . : (16,26) |(16,76) | (12,58) | (14,22)
59 0.740 | 0.761 | 0.495 | 0.560
24 6 (18,78 (19,32) | (12,58) |(14,22)
0.938 | 0.962 | 0.850 | 0.858
25 5
g 68 1193,83)|(24.43)| (21,6) | (21,8)
84 1141 1.165 1.047 | 1.063
26 27 28 1 2 3 4 (28,99) [(29,59) | (26,6) | (27.0)
’ 0.080 (2,03)
0.064 (1,63)
% 0020 (0,51) &

0.010 (0,25)

0045 (1,14)

0.035 (0,89)

A b

, , 0.045 (1,14)
0.022 (0.54) 4 # L*f 0.035 (0,89)

4040140/D 01/11

A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a metal lid.
D. Falls within JEDEC MS-004
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MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK

Base and Seating Plane

0.260 (6,60)
0.045 (1,14) 0235 (5,97)
l’ 0.026 (0,66)

y 1 L 0.008 ozo)]:

| 0.080 (2,03 0.004 (0,10)
0.045 (1,14)
«—— 0.280 (7,11) MAX ——»]
0.019 (0,48)
1 14 0.015 (0,38)
4 N\
| | !
[ | |
0.050 (1,27)
[ | | |
0.390 (9,91) | | |
0.335 (8,51

| | | 0.005 (0,13) MIN

4 Places
[ | [ ] i

A
7 8
0.360 (9,14) 0.360 (9,14)
0.250 (6,35) 0.250 (6,35)

4040180-2/F 04/14

NOTES:  A. All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

This package can be hermetically sealed with a ceramic lid using glass frit.
Index point is provided on cap for terminal identification only.

Falls within MIL STD 1835 GDFP1-F14

moow
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GENERIC PACKAGE VIEW
J 14 CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

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

4040083-5/G
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PACKAGE OUTLINE

JOO14A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
PIN 11D Al 4X.005MIN
(OPTIONAL) [A] [0.13] ﬁ .81358;.(1)6502 TYP
1 } 1
12><ﬁ) {M } H J‘ ’ T
[2.54] 14X .014-.026
14X .045-.065 :
T {h } RS [0.36-0.66]
|9 [.010 [0.25][c[A[B]
754-.785
{ } [19.15-19.94]
7 { } 8
N Y
-245-.283 J —={ 2MAXTYP 13 MIN TYP
[6.22-7.19] [5.08] 23]
SEATING PLANE
T .308-.314
[7.83-7.97]
T GAGE PLANE
T 015 |GAGE PLANE

‘/ 0°-15°
TYP

[0.38]

»\\—r 14X .008-.014

[0.2-0.36]

4214771/A 05/2017

NOTES:

1. All controlling linear dimensions are in inches. Dimensions in brackets are in millimeters. Any dimension in brackets or parenthesis are for
reference only. Dimensioning and tolerancing per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This package is hermitically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification only and on press ceramic glass frit seal only.

5. Falls within MIL-STD-1835 and GDIP1-T14.

INSTRUMENTS
www.ti.com




EXAMPLE BOARD LAYOUT
JOO14A CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

e (300 ) TYP
SEE DETAIL A A~ [7.62]
1! \ H @ V14
/

/SEE DETAIL B

\
/

N4 | N
S ‘ —
- @ - O
12X (.100 ) \ ‘
[2.54] | i
& | ©
e -
— — - + —
14X (B .039) ‘
"o | ©
|
© . ©
|
© ) O
SYMM
¢
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX ﬂ (.063)
0.05 [1.6]
ALIE AR(])UND I METAL (®.063)
SOLDER MASK [1.6]
L~ OPENING
\METAL JL
/ 002 MAX
(R.002 ) TYP el S A [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A 05/2017
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MECHANICAL DATA

D (R—PDSO—G14)

PLASTIC SMALL QUTLINE

0.344 (8,75)
‘ 0.337 (8,55)
@
14 W 8
0.244 (6,20)
0.228 (5,80)
i < - - T 0157 (4,00)
\ 0.150 (3,80) A
| |
sl R s R
1 7
Pin 1 0.020 (0,51)
Index Area 0.050 (1,27) m
[-6-]0.010 (0,25) @]
/ \ A\ \
v R v \ J \ ; / k
0.010 ( \ e
— 0.069 (1,75) Max 0.004 (0.10) 004
0010 (0.25) / ﬁ
0.005 (0,15)1 )/
/ | \
. 1 ‘ //\ | []0.004 (0,10)
Gauge Plane - !
%D — x Seating Plane
0.010 (0,25) 0-8" N L7
~_| . __—
0.050 (1,27)
0.016 (0,40)
4040047-5/M  06/11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

not exceed 0.006 (0,15) each side.
Body width does not include interlead flash.
Reference JEDEC MS—012 variation AB.

.

Body length does not include mold flash, protrusions, or gate burrs.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.

w3 TExas
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LAND PATTERN DATA

D (R—PDSO—G14)

PLASTIC SMALL OUTLINE

Sten(cil Openings

ExampItENIz(tJ;Jrg)Layout Note D
——  ~—12x1,27 —= =—14x0,55
‘ ‘ ‘ — 12427
AN NEEN 14%1 50 AN
uuguuy * oottt r
5,40 5,40
TN,
monnnon \ NAn A AAn \
\uauudn U0ttt otd
\“//
Example

Non Soldermask Defined Pad

Example
Pad Geometry
(See Note C)

.'/ \ Example
.‘ * / Solder Mask Opening
' ' (See Note E)
\ =007 /
\ All Around /

\. /

\\ /,
. -
N~ - —
4211283-3/E 08/12
NOTES:  A. All linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should

contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.
E. Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

D (R—PDSO—G8)

PLASTIC SMALL QUTLINE

0.197 (5,00)
‘ 0.189 (4,80) ’
A
8 5
0.244 (6,20)
0.228 (5,80)
’ - 157 (4,00)
0.150 (3,80) AN

Pin 1

\

I

Index Area ﬁ bj
4

0.050 ( « 0.020 (0,51)

0.012 (0,31)

[ 0.010 (0,25) @]

[T ]
1]

\ Ve
i \

v
Toowo

L 0.069 (1,75) Max 0,004 (

0.010 (0,

\
25) / ﬁ
0.005 (0,13) )
1 \
?

A

[]0.004 (0,10)

/

-

0.050 (
0016

Gauge Plane i [:i
0.010 (0,25) L7

?

Seating Plane

4040047-3/M 06 /11

NOTES: All linear dimensions are in inches (millimeters).

This drawing is subject to change without notice.

Body length does not include mold flash, protrusions, or gate burrs.
not exceed 0.006 (0,15) each side.

Body width does not include interlead flash.
Reference JEDEC MS—012 variation AA.

.

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0.017 (0,43) each side.
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LAND PATTERN DATA

D (R—PDSO-G8)

PLASTIC SMALL OUTLINE

EXGmpl?NE?:r((j;)LOYOUt Sten(ﬂlogp%rsings
6x1.07 —— ~=—8x0,55
— —=— 0OX]1,
|| ! = 1,27
HH--H 8x1,50 —-H-H-H
EEEREEN 1 * Egug r
5,40 5,40
AR J
gnlinknin (L
BNEpEyEEN O
|~
|
]
|
i Example
i Non Soldermask Defined Pad Example
Pad Geometry
(See Note C)
\ Example
* / Solder Mask Opening
! (See Note E)
—=1l=—0,07 /
Al Around /
\ /
N e
\\_\\ ——/—_/
4211283-2/E 08/12

NOTES:

A. Al linear dimensions are in millimeters.

B. This drawing is subject to change without notice.

C. Publication IPC-7351 is recommended for alternate designs.

D. Laser cutting apertures with trapezoidal walls and also rounding corners will offer better paste release. Customers should
contact their board assembly site for stencil design recommendations. Refer to IPC—7525 for other stencil recommendations.

Customers should contact their board fabrication site for solder mask tolerances between and around signal pads.
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MECHANICAL DATA

MCEROO01A — JANUARY 1995 — REVISED JANUARY 1997

JG (R-GDIP-T8) CERAMIC DUAL-IN-LINE

0.400 (10,16)
0.355 (9,00) '

Ao A

) 0.280 (7,11)
0.245 (6,22)

S

1 4
0.065 (1,65)
0.045 (1,14)

0.063 (1,60) 0.020 (0,51) MIN 0.310 (7,87)
0.015 (0,38) » 0.290 (7,37)
0.200 (5,08) MAX
— ¢ Seating Plane

T 0.130 (3,30) MIN

0.023 (0,58) o150
AJLL770015(038) —> \4/ 0°-15
(0100 (2,59) | 0.014 (0,36)

0.008 (0,20)

4040107/C 08/96

A. Alllinear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.

C. This package can be hermetically sealed with a ceramic lid using glass frit.
D. Index point is provided on cap for terminal identification.

E. Falls within MIL STD 1835 GDIP1-T8
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MECHANICAL DATA

P (R—PDIP—T8)

PLASTIC DUAL—=IN—LINE PACKAGE

0.400 (10,16)
035 (9,00) 7
5
[ ™M ;
0.260 (6,60)
0.240 (6,10)
° ‘
P8 S WS I Wy

0.045 (1,14) 0.325 (8,26)
0.030 (0,76) | [© —0.020 (0,51) MIN 0.300 (7,62)
/ T o 38)
\ 0.200 (5,08) MAX TGouge Plane
L Seating Plane
0.125 (3,18) MIN (0,25) NOM
0.100 (2,54) O 430 (10, 92
MAX
0.021 (0,53)
€ 5015 (0,38)
[]0.010 (0,25) W]
4040082/E  04/2010
NQTES: A. Al linear dimensions are in inches (millimeters).

B. This drawing is subject to change without notice.
C. Falls within JEDEC MS—001 variation BA.
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—IN—LINE PACKAGE
16 PINS SHOWN
< A oM PINS ™1 44 16 18 20
16 9
- AW | (e | (1969) | (2557 | (26.92)
0.745 | 0.745 | 0.850 | 0.940
D) %&2?&) ACMING 1 (18.92) | (18,92) | (21,59) | (23,88)
PR ey ey ey e ey gy g Yo\ VXS\;\?\O&N A BB AC AD
w J L 8
0.070 (1,78)
0085 (114
0.045 (1,14) .
—» rom(om Yo 0.020 (0,51) MIN % —

\ 5 0.015 (0,38)
—T 0.200 (5,08) MAX

4+ v L Seating Plane
? 0.125 (3,18) MIN (0,25) NOM

—J 0.430 (10,92) MAX L

r_——-\

? Gauge Plane

0.021 (0,53)
0.015 (0,38)

[4]0.010 (0,25) W]

)

U 14/18 Pin Only "

= 20 Pin vendor option

4040049/€ 12/2002

NOTES:  A. All linear dimensions are in inches (millimeters).
B. This drawing is subject to change without notice.

@ Falls within JEDEC MS—001, except 18 and 20 pin minimum body length (Dim A).
@ The 20 pin end lead shoulder width is a vendor option, either half or full width.
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IMPORTANT NOTICE

Texas Instruments Incorporated (TI) reserves the right to make corrections, enhancements, improvements and other changes to its
semiconductor products and services per JESD46, latest issue, and to discontinue any product or service per JESDA48, latest issue. Buyers
should obtain the latest relevant information before placing orders and should verify that such information is current and complete.

TI's published terms of sale for semiconductor products (http://www.ti.com/sc/docs/stdterms.htm) apply to the sale of packaged integrated
circuit products that Tl has qualified and released to market. Additional terms may apply to the use or sale of other types of Tl products and
services.

Reproduction of significant portions of Tl information in Tl data sheets is permissible only if reproduction is without alteration and is
accompanied by all associated warranties, conditions, limitations, and notices. Tl is not responsible or liable for such reproduced
documentation. Information of third parties may be subject to additional restrictions. 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.

Buyers and others who are developing systems that incorporate Tl products (collectively, “Designers”) understand and agree that Designers
remain responsible for using their independent analysis, evaluation and judgment in designing their applications and that Designers have
full and exclusive responsibility to assure the safety of Designers' applications and compliance of their applications (and of all Tl products
used in or for Designers’ applications) with all applicable regulations, laws and other applicable requirements. Designer represents that, with
respect to their applications, Designer has all the necessary expertise to create and implement safeguards that (1) anticipate dangerous
consequences of failures, (2) monitor failures and their consequences, and (3) lessen the likelihood of failures that might cause harm and
take appropriate actions. Designer agrees that prior to using or distributing any applications that include TI products, Designer will
thoroughly test such applications and the functionality of such Tl products as used in such applications.

TI's provision of technical, application or other design advice, quality characterization, reliability data or other services or information,
including, but not limited to, reference designs and materials relating to evaluation modules, (collectively, “TI Resources”) are intended to
assist designers who are developing applications that incorporate Tl products; by downloading, accessing or using Tl Resources in any
way, Designer (individually or, if Designer is acting on behalf of a company, Designer's company) agrees to use any particular TI Resource
solely for this purpose and subject to the terms of this Notice.

TI's provision of Tl Resources does not expand or otherwise alter TI's applicable published warranties or warranty disclaimers for Tl
products, and no additional obligations or liabilities arise from TI providing such Tl Resources. Tl reserves the right to make corrections,
enhancements, improvements and other changes to its Tl Resources. Tl has not conducted any testing other than that specifically
described in the published documentation for a particular TI Resource.

Designer is authorized to use, copy and modify any individual Tl Resource only in connection with the development of applications that
include the TI product(s) identified in such TI Resource. NO OTHER LICENSE, EXPRESS OR IMPLIED, BY ESTOPPEL OR OTHERWISE
TO ANY OTHER TI INTELLECTUAL PROPERTY RIGHT, AND NO LICENSE TO ANY TECHNOLOGY OR INTELLECTUAL PROPERTY
RIGHT OF TI OR ANY THIRD PARTY IS GRANTED HEREIN, including but not limited to any patent right, copyright, mask work right, or
other intellectual property right relating to any combination, machine, or process in which TI products or services are used. Information
regarding or referencing third-party products or services does not constitute a license to use such products or services, or a warranty or
endorsement thereof. Use of TI Resources may require a license from a third party under the patents or other intellectual property of the
third party, or a license from TI under the patents or other intellectual property of TI.

TI RESOURCES ARE PROVIDED “AS I1S” AND WITH ALL FAULTS. TI DISCLAIMS ALL OTHER WARRANTIES OR
REPRESENTATIONS, EXPRESS OR IMPLIED, REGARDING RESOURCES OR USE THEREOF, INCLUDING BUT NOT LIMITED TO
ACCURACY OR COMPLETENESS, TITLE, ANY EPIDEMIC FAILURE WARRANTY AND ANY IMPLIED WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, AND NON-INFRINGEMENT OF ANY THIRD PARTY INTELLECTUAL
PROPERTY RIGHTS. TI SHALL NOT BE LIABLE FOR AND SHALL NOT DEFEND OR INDEMNIFY DESIGNER AGAINST ANY CLAIM,
INCLUDING BUT NOT LIMITED TO ANY INFRINGEMENT CLAIM THAT RELATES TO OR IS BASED ON ANY COMBINATION OF
PRODUCTS EVEN IF DESCRIBED IN TI RESOURCES OR OTHERWISE. IN NO EVENT SHALL Tl BE LIABLE FOR ANY ACTUAL,
DIRECT, SPECIAL, COLLATERAL, INDIRECT, PUNITIVE, INCIDENTAL, CONSEQUENTIAL OR EXEMPLARY DAMAGES IN
CONNECTION WITH OR ARISING OUT OF TI RESOURCES OR USE THEREOF, AND REGARDLESS OF WHETHER Tl HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Unless Tl has explicitly designated an individual product as meeting the requirements of a particular industry standard (e.g., ISO/TS 16949
and ISO 26262), Tl is not responsible for any failure to meet such industry standard requirements.

Where TI specifically promotes products as facilitating functional safety or as compliant with industry functional safety standards, such
products are intended to help enable customers to design and create their own applications that meet applicable functional safety standards
and requirements. Using products in an application does not by itself establish any safety features in the application. Designers must
ensure compliance with safety-related requirements and standards applicable to their applications. Designer may not use any Tl products in
life-critical medical equipment unless authorized officers of the parties have executed a special contract specifically governing such use.
Life-critical medical equipment is medical equipment where failure of such equipment would cause serious bodily injury or death (e.qg., life
support, pacemakers, defibrillators, heart pumps, neurostimulators, and implantables). Such equipment includes, without limitation, all
medical devices identified by the U.S. Food and Drug Administration as Class Ill devices and equivalent classifications outside the U.S.

Tl may expressly designate certain products as completing a particular qualification (e.g., Q100, Military Grade, or Enhanced Product).
Designers agree that it has the necessary expertise to select the product with the appropriate qualification designation for their applications
and that proper product selection is at Designers’ own risk. Designers are solely responsible for compliance with all legal and regulatory
reguirements in connection with such selection.

Designer will fully indemnify Tl and its representatives against any damages, costs, losses, and/or liabilities arising out of Designer’s non-
compliance with the terms and provisions of this Notice.

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2017, Texas Instruments Incorporated
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