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TLO7xx Low-Noise, FET-Input Operational Amplifiers

1 Features High ESD (1.5kV, HBM), integrated EMI and RF

» High slew rate: 20V/us (TLO7xH, typ)
» Low offset voltage: 1mV (TLO7xH, typ)
* Low offset voltage drift: 2uV/°C
*  Low power consumption: 940uA/ch (TLO7xH, typ)
*  Wide common-mode and differential
voltage ranges
— Common-mode input voltage range
includes Vce+
* Low input bias and offset currents
* Low noise:
— V, =37nVAHz (typ) at f = 1kHz
* OQutput short-circuit protection
* Low total harmonic distortion: 0.003% (typ)
» Wide supply voltage:
— *2.25V to £20V, 4.5V to 40V

2 Applications

+ Solar energy: string and central inverter

* Motor drives: ac and servo drive control and
power-stage modules

» Single-phase online UPS

* Three-phase UPS

* Pro audio mixers

» Battery test equipment

3 Description

The TLO71H, TLO72H, and TLO74H (TLO7xH) family
of devices are next-generation versions of the
industry-standard TLO71, TLO72, and TLO74 (TLO7x)
devices. These devices provide outstanding value for
cost-sensitive applications, with features including low
offset (1mV, typical), high slew rate (20V/us), and
common-mode input to the positive supply.

TLO71 for PS Package (SO, 8) Only

OFFSET N1

IN+ +

ouT
IN- -

OFFSET N2

filters, and operation across the full -40°C to +125°C
range enable the TLO7xH devices for use in the most
rugged and demanding applications.

Device Information

PART

NUMBER() | CHANNEL COUNT

PACKAGE

D (SOIC, 8)
DBV (SOT-23, 5)
DCK (SC70, 5)
P (PDIP, 8)

PS (SO, 8)

TLO71x Single

D (SOIC, 8)

DDF (SOT-23-THIN, 8)
P (PDIP, 8)

PS (SO, 8)

PW (TSSOP, 8)

TLO72x Dual

FK (LCCC, 20)
JG (CDIP, 8)
U (CFP, 10)

TLO72M@) Dual

D (SOIC, 14)
DB (SSOP, 14)

DYY (SOT-23-THIN, 14)
N (PDIP, 14)

NS (SOP, 14)

PW (TSSOP, 14)

TLO74x Quad

FK (LCCC, 20)
J (CDIP, 14)

TLO74M@) Quad

W (CFP, 14)

(1)  For more information, see Section 11.
(2) Devices with M suffix have an extended temperature range of
-55°C to +125°C.

TLO71 (Each Amplifier)
TLO72 (Each Amplifier)
TLO74 (Each Amplifier)

IN+

ouT
IN-

Logic Symbols

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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4 Pin Configuration and Functions
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Figure 4-1. TLO71H DBV Package, 5-Pin SOT-23
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Figure 4-2. TL071H DCK Package, 5-Pin SC70
(Top View)

(Top View)
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Figure 4-3. TL0O71x D Package, 8-Pin SOIC
and P Package, 8-pin PDIP
(Top View)

Table 4-1. Pin Functions: TL071x

PIN
ek TYPE DESCRIPTION
NAME DBV DCK D P
(SOT-23) (SC70) (SOIC) (PDIP)
IN— 4 3 2 2 Input Inverting input
IN+ 3 1 3 3 Input Noninverting input
NC — — 8 8 — Do not connect
NC — — 1 1 — Do not connect
NC — — 5 5 — Do not connect
ouT 1 4 6 6 Output |Output
VCC- 2 2 4 4 — Power supply
VCC+ 5 5 7 7 — Power supply
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Figure 4-4. TL0O71C PS Package, 8-Pin SO

(Top View)
Table 4-2. Pin Functions: TL071C
PIN
NAME o) TYPE DESCRIPTION
IN- 2 Input Inverting input
IN+ 3 Input Noninverting input
NC 8 — Do not connect
OFFSET N1 1 — Input offset adjustment
OFFSET N2 5 — Input offset adjustment
ouT 6 Output Output
VCC- 4 — Power supply
VCC+ 7 — Power supply
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Figure 4-5. TL072x D, DDF, JG, P, PS, and PW Packages,
8-Pin SOIC, SOT-23-THIN, CDIP, PDIP, SO, and TSSOP

(Top View)
Table 4-3. Pin Functions: TL072x
PIN
NAME o) TYPE DESCRIPTION
1IN- 2 Input Inverting input
1IN+ 3 Input Noninverting input
10UT 1 Output Output
2IN— 6 Input Inverting input
2IN+ 5 Input Noninverting input
20UT 7 Output Output
VCC- 4 — Power supply
VCC+ 8 — Power supply
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Figure 4-6. TLO72M U Package, 10-Pin CFP

(Top View)
Table 4-4. Pin Functions: TL0O72M
PIN
NAME o) TYPE DESCRIPTION
1IN- 3 Input Inverting input
1IN+ 4 Input Noninverting input
10UT 2 Output Output
2IN— 7 Input Inverting input
2IN+ 6 Input Noninverting input
20UT 8 Output Output
NC 1,10 — Do not connect
VCC- 5 — Power supply
VCC+ — Power supply
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Figure 4-7. TLO72M FK Package, 20-Pin LCCC

(Top View)
Table 4-5. Pin Functions: TL072M
PIN
TYPE DESCRIPTION

NAME NO.
1IN— 5 Input Inverting input
1IN+ 7 Input Noninverting input
10UT 2 Output Output
2IN- 15 Input Inverting input
2IN+ 12 Input Noninverting input
20UT 17 Output Output

1,3,4,6,8,
NC 9, 11, 13, 14, — Do not connect

16, 18, 19

VCC- 10 — Power supply
VCC+ 20 — Power supply
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Figure 4-8. TL074x D, DYY, J, N, NS, PW and W Packages,
14-Pin SOIC, SOT-23-THIN, CDIP, PDIP, SOP, TSSOP, and CFP

(Top View)
Table 4-6. Pin Functions: TL074x
PIN
e No) TYPE DESCRIPTION
1IN- 2 Input Inverting input
1IN+ 3 Input Noninverting input
10UT 1 Output Output
2IN— 6 Input Inverting input
2IN+ 5 Input Noninverting input
20UT 7 Output Output
3IN— 9 Input Inverting input
3IN+ 10 Input Noninverting input
30UT 8 Output Output
4IN—- 13 Input Inverting input
4IN+ 12 Input Noninverting input
40UT 14 Output Output
VCC- 11 — Power supply
VCC+ 4 — Power supply
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Figure 4-9. TL074M FK Package, 20-Pin LCCC
(Top View)
Table 4-7. Pin Functions: TL074M
PIN
NAME G TYPE DESCRIPTION
1IN— 3 Input Inverting input
1IN+ 4 Input Noninverting input
10UT 2 Output Output
2IN— 9 Input Inverting input
2IN+ 8 Input Noninverting input
20UT 10 Output Output
3IN- 13 Input Inverting input
3IN+ 14 Input Noninverting input
30UT 12 Output Output
4IN— 19 Input Inverting input
4IN+ 18 Input Noninverting input
40UT 20 Output Output
NC 1.5 71‘711’ 15, — Do not connect
VCC- 16 — Power supply
VCC+ 6 — Power supply
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5 Specifications

Note

The TLVO7xx series has transitioned new die fabrication into a modern process.
This new die is available with an H sulffix.
A die with a different suffix is either older or newer; see also Section 9.1.1.

Section 5.7 and Section 5.10 describe the performance of the new die.

Section 5.8, Section 5.9, and Section 5.11 describe the performance of the old die.

5.1 Absolute Maximum Ratings
over operating ambient temperature range (unless otherwise noted)("

MIN MAX| UNIT
All NS and PS packages; All TLO7xM devices -0.3 36
Supply voltage, Vg = (V+) — (V-) - \%
All other devices 0 42
Common-mode All NS and PS packages; All TLO7xM devices (Vee-)—-0.3 (Vee-) + 36 v
voltage(® All other devices (Vec) - 0.5 (Vees) + 0.5
; ; All NS and PS packages; All TLO7xM devices(®) Vee) - 0.3 Vee) + 36
Signalinput | e o ntial voltage®@ P 9 Vee) Veo) \Y
pins All other devices Vg +0.2
All NS and PS packages; All TLO7xM devices 50
Current? - mA
All other devices -10 10
Output short-circuit® Continuous
Operating ambient temperature, Tp -55 150 °C
Junction temperature, T, 150 °C
Case temperature for 60 seconds - FK package 260 °C
Lead temperature 1.8 mm (1/16 inch) from case for 10 seconds 300 °C
Storage temperature, Tsig -65 150 °C

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

(2) Input pins are diode-clamped to both power-supply rails on all new die. Current limit input signals that swing more than 0.5 V beyond
the supply rails to 10 mA or less.

(3) Differential voltage only limited by input voltage.

(4) Short-circuit to ground, one amplifier per package.

5.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(") +2000
V(Esp) Electrostatic discharge - — \%
Charged-device model (CDM), per JEDEC specification JESD22-C101(2) +1000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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5.3 Recommended Operating Conditions

over operating ambient temperature range (unless otherwise noted)

MIN MAX UNIT
v Supoly vol (Veor) - (Voo ) All NS and PS packages; All TLO7xM devices(") 10 30 v
u voltage, - —
s PRy votage, tTees) = Hee All other devices 45 40
Al NS and PS packages; All TLO7xM devices (Veeo) +2 (Vee+) + 041
\ Input voltage \
All other devices (Vee-) +4 (Vees) + 0.1
TLO7xM -55 125
TLO7xH —40 125
Ta Specified temperature(® °C
TLO7xI —40 85
TLO7xC 0 70
(1)  Vcce+ and Ve are not required to be of equal magnitude, provided that the total Vg ((Vco+) — (Veco)) is between 10 V and 30 V.
(2) See also Section 9.1.1.

5.4 Thermal Information for Single Channel

TLO71xx
THERMAL METRIC(" (S([;IC) (s?c(::';f)) (s%?is) (PDPIP) (:SO) Ll
8 PINS 5 PINS 5 PINS 8 PINS 8 PINS
Reua Junction-to-ambient thermal resistance 158.8 2175 212.2 85 95 °C/W
Rauctop) Junction-to-case (top) thermal resistance 98.6 113.1 111.1 - - °C/W
Rays Junction-to-board thermal resistance 102.3 63.8 79.4 - - °C/W
(VN Junction-to-top characterization parameter 45.8 34.8 51.8 - - °C/IW
Wi Junction-to-board characterization parameter 101.5 63.5 79.0 - - °C/W
Reauc(pot) Junction-to-case (bottom) thermal resistance N/A N/A N/A N/A N/A °C/W

M

5.5 Thermal Information for Dual Channel

For information about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application report.

TLO72xx
D DDF FK JG P PS PW U
(1)
B (soic) | (soT-23) | (Lccc) | (coip) | (PDIP) (s0) | (tssop) | (cFP) Ll
8 PINS 8 PINS 20 PINS 8 PINS 8 PINS 8 PINS 8 PINS 10 PINS
Rosa Junction-to-ambient 147.8 181.5 - - 85 95 200.3 169.8 /W
thermal resistance
Junction-to-case (top) o
ReJcitop) thermal resistance 88.2 112.5 5.61 15.05 - - 89.4 62.1 cw
Ross Junction-to-board 91.4 98.2 - - - - 131.0 176.2 °CIW
thermal resistance
Junction-to-top
Wit characterization 36.8 17.2 - - - - 222 48.4 °C/W
parameter
Junction-to-board
Wi characterization 90.6 97.6 - - - - 129.3 1441 °C/W
parameter
Junction-to-case
Reuc(pot) (bottom) thermal N/A N/A - - - - N/A 5.4 °C/W
resistance
(1)  Forinformation about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application report.
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5.6 Thermal Information for Quad Channel

TLO74xx
D DYY FK J N NS PW w
)
THERMAL METRIC (SOIC) | (SOT-23) | (TSSOP) | (TSSOP) | (TssoP) | (rssop) | (rssop) | (rssop) | UNT
14PINS | 14PINS | 20PINS | 14PINS | 14PINS | 14PINS | 14PINS | 14PINS

ReJa ﬂ:sni‘s’:::é;"'amb'e"t thermal 114.2 153.2 - - 80 76 - 1288  [°C/W
Re |Junction-to-case (top) thermal 70.3 88.7 561 145 - - 145 561  |°C/W
Jc(top) | resistance
Reus ﬁ:;g::’:c'éo'board thermal 702 65.4 - - - - - 1276 |°CW

Junction-to-top o
WaT | characterization parameter 288 9.5 - B B B - 2 cw

Junction-to-board o
W8 | characterization parameter 698 65.0 B B B B - 106.1 cw
Rg Junction-to-case (bottom) _ _ _ _ _ °
Jcboty | thermal resistance NIA NIA 05 cw

(1)  Forinformation about traditional and new thermal metrics, see the Semiconductor and IC Package Thermal Metrics application report.
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5.7 Electrical Characteristics for TLO7xH

at Vs = (Vee+) — (Vo) =4.5V 1040V (22.25 V to £20 V), Ta = 25°C, R = 10 kQ connected to Vg / 2, Ve = Vs / 2, and
Vout = Vs / 2 (unless otherwise noted)

PARAMETER | TEST CONDITIONS MIN TYP MAX UNIT
OFFSET VOLTAGE
+1 +4
Vos Input offset voltage mV
Ta =—40°C to +125°C 15
dVos/dT Input offset voltage drift Ta =-40°C to +125°C +2 uv/eCc
PSRR L’ﬁ';fgjg;l‘;o"age versus xisz\\//S‘;’Z“O Vi Tp = —40°C to +125°C +1 10|  pviv
Channel separation f=0Hz 10 puviv
INPUT BIAS CURRENT
+1 +120 pA
Ig Input bias current DCK and DBV packages +1 +300 pPA
Ta =—40°C to +125°C(") 5 nA
+0.5 +120 pA
los Input offset current DCK and DBV packages +0.5 +250 pA
Ta =—40°C to +125°C(") 15 nA
NOISE
En Input voltage noise f=0.1 Hzto 10 Hz 92 Ve
1.4 MVRMs
en Input voltage noise density f=1kHz 3 nVAHz
f=10 kHz 21
in Input current noise f=1kHz 80 fANHZ
INPUT VOLTAGE RANGE
Vewm Common-mode voltage (Veeo) + 1.5 (Vee+) \Y
Vs =40V, (Vee) + 25V < 100 105 dB
cmrg | Common-mode rejection | VoM = (Veer) =15V T =-40°C to +125°C 95 dB
ratio Vs =40V, (Voo.) + 2.5V < 90 105 dB
Vem < (Vec+) Ta =—40°C to +125°C 80 dB
INPUT CAPACITANCE
Zp Differential 100 2 MQ || pF
Zicm Common-mode 61 TQ || pF
OPEN-LOOP GAIN
Vs=40V,Vey=Vs/2,
AoL Open-loop voltage gain (Veeo) + 0.3V < Vg < (Vees+) | Ta=—-40°C to +125°C 118 125 dB
- 03V
V=40V, Vey=Vs/2,
AoL Open-loop voltage gain RL=2kQ, (Vec) +1.2V < |Tp=-40°C to +125°C 115 120 dB
Vo< (Vces)— 1.2V
FREQUENCY RESPONSE
GBW Gain-bandwidth product 5.25 MHz
SR Slew rate Vs=40V,G=+1,C_=20pF 20 Vlius
T00.1%, Vs =40V, Vstegp =10V, G = +1, C_ = 20 pF 0.63
T00.1%, Vs =40V, Vstegp =2V, G =+1, C_ =20 pF 0.56
ts Settling time us
T00.01%, Vs =40V, Vgregp =10V, G = +1, C_ = 20 pF 0.91
T00.01%, Vs =40V, Vgregp =2V, G =+1, C_ =20 pF 0.48
Phase margin G =+1, R_=10kQ, C_ = 20 pF 56 °
Overload recovery time V|N X gain > Vg 300 ns
THD+N [ TOt8l harmonic distortion * . - 40 v, Vi = 6 Vs, G = +1, =1 kHz 0.00012 %
EMIRR EMI rejection ratio f=1GHz 53 dB
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5.7 Electrical Characteristics for TLO7xH (continued)

at Vs = (Vee+) — (Vee) = 4.5V 1040 V (22.25 V 1o £20 V), Tp = 25°C, R = 10 kQ connected to Vg / 2, Vg = Vs / 2, and
Vout = Vs / 2 (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
OUTPUT
Vg =40V, R =10kQ 115 210
Positive rail headroom
Voltage output swing from Vs =40V, R =2kQ 520 965 mv
rail Vs =40V, R_=10kQ 105 215
Negative rail headroom
Vs =40V, R =2kQ 500 1030
Isc Short-circuit current 26 mA
CLoaD Capacitive load drive 300 pF
Z Open-loop output f=1MHz, Io=0A 125 Q
impedance
POWER SUPPLY
lo=0A 937.5 1125
lo=0A, (TLO71H) 960 1156
Quiescent current per _
la amplifier lo=0A 130 pA
lo=0A, (TLO72H) Ta=-40°C to +125°C 1143
lo=0A, (TLO71H) 1160
Turn-on time At Tp =25°C, Vg =40V, Vg ramp rate > 0.3 V/us 60 us

(1) Maximum Ig and lps data are specified based on characterization results.
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5.8 Electrical Characteristics (DC) for TL0O7xC, TLO7xAC, TLO7xBC, TL0O7xl, TLO7xM

at Vs = (Vee+) — (Veeo) = 215V and T = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS(!) 2) | MIN TYP MAX| UNIT
DC
3 10
TLO7xC
Ta = Full range 13
3 6
TLO7XAC
Ta = Full range 7.5
2 3
TLO7xBC E——— 5
Vo=0V A = Full range
Vos Input offset voltage Rs =500 3 5 mV
TLO7xI
Ta = Full range 8
3 6
TLO71M, TLO72M
Ta = Full range 9
3 9
TLO74M
Ta = Full range 15
dVos/dT 'd”rm“ offsetvoltage |\, '_ v Rg=500 Ta = Full range +18 pv/ec
5 100 pA
TLO7xC
Ta = Full range 10 nA
TLO7XAC, TLO7XBC 5 100 pA
| Input offset current Vo=0V ’ ’
08 ° TLO7xI Ta = Full range 2 nA
5 100 pA
TLO7xM
Ta = Full range 20 nA
TLO7xC, TLO7XAC, 65 2000  pA
TLO7xBC, TLO7xI Ta = Full range 7 nA
65 200 pA
Ig Input bias current Vo=0V TLO71M, TLO72M
Ta = Full range 50 nA
65 200 pA
TLO74M
Ta = Full range 20 nA
Veu Common-mode +11 -12to 15 \%
voltage
R, =10 kQ +12 +13.5
VOM Mj‘t"'m”m peak output g >0k +12 v
voltage swing Ta = Full range
R, 22kQ +10
25 200
TLO7xC
Ta = Full range 15
N 50 200
Aol Op_en loop voltage Vo=0V TLO7xAC, TLO7xBC, VimV
gain TLO7xI Ta = Full range 25
35 200
TLO7xM
Ta = Full range 15
in-| ; All NS and PS packages; All TLO7xM devices 3
GBW Gain-bandwidth ‘ MHz
product All other devices 525
R Common—mode input 1 To
resistance
Vi =V TLO7xC 70 100
i ICc = VICR(min)
CMRR  |Common-mode Vo = TLO7XAC, TLO7XBC, TLO7xI 75 100 dB
rejection ratio Re=500Q
S TLO7XM 80 86
Input offset voltage | /S~ 29 V1018V THORE ° 1%
PSRR P 9 Vo=0V TLO7xAC, TLO7xBC, TLO7xI 80 100 dB
versus power supply Re =500
S TLO7XM 80 86
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5.8 Electrical Characteristics (DC) for TLO7xC, TLO7xAC, TLO7xBC, TL07xIl, TLO7xM (continued)
at Vg = (Vee+) — (Veeo) =215V and Ty = 25°C (unless otherwise noted)
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INSTRUMENTS
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PARAMETER TEST CONDITIONS(") @) MIN TYP MAX| UNIT
la S;Lﬁisff:r”t current per |\, = 0V, no load 1.4 25 mA
Channel separation f=0Hz 1 pvIiv

(1)  All characteristics are measured under open-loop conditions with zero common-mode voltage, unless otherwise specified.
(2) Fullrange is Tp = 0°C to 70°C for the TLO7xC, TLO7XAC, and TLO7xBC; Ta = —40°C to +85°C for the TLO7xI; and Tp = -55°C to
+125°C for the TLO7xM.

5.9 Electrical Characteristics (AC) for TLO7xC, TLO7xAC, TLO7xBC, TLO7xl, TLO7xM
at Vs = (Vee+) — (Veeo) = 215V and Tp = 25°C (unless otherwise noted)

PARAMETER | TEST CONDITIONS | MIN TYP Max| uNIT
AC
TLO7xM 5 20 V/us
SR Slew rate Vi=10V, C, =100 pF,
R, =2 kO TLO7xC, TLO7XAC, 8 20 Vigs
TLO7xBC, TLO7xI
0.1 us
ts Settling time V=20V, C_ =100 pF, R. =2kQ
20%
All PS and NS packages, _ _
all TLO7xM devices Rs=200,f=1kHz 18 nViHz
en Input voltage noise density f=1KHz 37
All other devices nVAHz
f=10 kHz 21
All PS and NS packages, Rs=20Q, 4 v
En Input voltage noise all TLO7xM devices =10 Hz to 10 kHz HVRus
All other devices f=0.1Hzto 10 Hz 1.4 UVRms
iN Input current noise Rs=20Q,f=1kHz 10 fANHZ
Phase margin TLO7xC, TLO7XAC, G =+1, R_ = 10kQ, 56 o
9 TLO7xBC, TLO7xI C_=20pF
Overload recovery time V|N X gain > Vg 300 ns
All PS and NS packages, Vo =6 Vgrus, RL 22 kQ, 0.003 o
THDN Total harmonic distortion + |all TLO7xM devices f=1kHz, G=+1,Rg<1kQ ' °
+ .
noise . Vs =40 V, VO =6 VRMSv o
All other devices G=+1,f=1kHz 0.00012 %
— . TLO7xC, TLO7XAC, _
EMIRR EMI rejection ratio TLO7xBC, TLO7xI f=1GHz 53 dB
Open-loop output TLO7xC, TLO7xAC, _ _
Zo impedance TLO7XBC, TLO7XI f=1MHz,10=0A 125 Q
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TLO71, TLO71A, TLO71B, TLO71H
TLO72, TLO72A, TL0O72B, TLO72H, TLO72M

TLO74, TLO74A, TLO74B, TLO74H, TL074M
SLOS080W — SEPTEMBER 1978 — REVISED JULY 2025

5.10 Typical Characteristics: TL0O7xH

at Tp =25°C, Vs =40V (20 V), Vcm = Vs /2, R oap = 10 kQ connected to Vg / 2, and C, = 20 pF (unless otherwise noted)

Input Common Mode Voltage (V)
Ta =125°C

Figure 5-5. Offset Voltage vs Common-Mode Voltage
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O L =R NP [ NS~ NSNS NN
' - OI B OI o o ~— o o - -~ N N
Offset Voltage (mV) Offset Voltage Drift (uV/°C)
Ta=25°C
Figure 5-1. Offset Voltage Production Distribution Figure 5-2. Offset Voltage Drift Distribution
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Vem =Vs /2 Ta=25°C
Figure 5-3. Offset Voltage vs Temperature Figure 5-4. Offset Voltage vs Common-Mode Voltage
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Figure 5-6. Offset Voltage vs Common-Mode Voltage
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5.10 Typical Characteristics: TLO7xH (continued)
at Tp =25°C, Vs =40V (220 V), Vcm = Vs /2, R oap = 10 kQ connected to Vg / 2, and C, = 20 pF (unless otherwise noted)

1250 105 160
1000 90 140
750 75 120
< 500
2 60 100 0
. g g
2 g 4 80 3
£ o e < s
> T 30 60 9
g 250 0} &
£ 0 15 40 O
-750 0 20
; -15 | — Gain 0
1000 —— Phase
-1250 -30 -20
0 4 8 12 16 20 24 28 32 36 40 100 1k 10k 100k 1M 10M
Supply Voltage (V) Frequency (Hz)
Figure 5-7. Offset Voltage vs Power Supply Figure 5-8. Open-Loop Gain and Phase vs Frequency
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— 5= 5 2 — lg+
G=10 3 los
-30 - 25
100 1k 10k 100k 1™ 10M 20 -16 -12 -8 -4 0 4 8 12 16 20
Frequency (Hz) Common-Mode Voltage (V)
Figure 5-9. Closed-Loop Gain vs Frequency Figure 5-10. Input Bias Current vs Common-Mode Voltage
= 4 21
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>
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] 5 17
£ 25 S
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é 15 2 1
3 10 © 13
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o 12
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S
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Temperature (°C) Output Current (mA)
Figure 5-11. Input Bias Current vs Temperature Figure 5-12. Output Voltage Swing vs Output Current (Sourcing)
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5.10 Typical Characteristics: TLO7xH (continued)
at Tp =25°C, Vs =40V (220 V), Vcm = Vs /2, R oap = 10 kQ connected to Vg / 2, and C, = 20 pF (unless otherwise noted)
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-1 259C 135 PSRR-
-12 125°C 120
= 13 g 105
2
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) r 90
7
& 15 o
o - 75
2 -16 =
3 60
5 -17 g:f
o 18 5 45
19 30
-20 15
21 0 T
0 25 5 75 10 125 15 175 20 225 25 275 100 1k 10k 100k 1™ 10M
Output Current (mA) Frequency (Hz)
Figure 5-13. Output Voltage Swing vs Output Current (Sinking) Figure 5-14. CMRR and PSRR vs Frequency
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Figure 5-15. CMRR vs Temperature (dB) Figure 5-16. PSRR vs Temperature (dB)
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Figure 5-17. 0.1-Hz to 10-Hz Noise Figure 5-18. Input Voltage Noise Spectral Density vs Frequency
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5.10 Typical Characteristics: TLO7xH (continued)

at Tp =25°C, Vs =40V (220 V), Vcm = Vs /2, R oap = 10 kQ connected to Vg / 2, and C, = 20 pF (unless otherwise noted)

1050

Temperature (°C)

Figure 5-21. Open-Loop Voltage Gain vs Temperature
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Figure 5-19. Quiescent Current vs Supply Voltage Figure 5-20. Quiescent Current vs Temperature
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Figure 5-22. Open-Loop Output Impedance vs Frequency
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Figure 5-23. Small-Signal Overshoot vs Capacitive Load
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Figure 5-24. Small-Signal Overshoot vs Capacitive Load
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5.10 Typical Characteristics: TLO7xH (continued)
at Tp =25°C, Vs =40V (220 V), Vcm = Vs /2, R oap = 10 kQ connected to Vg / 2, and C, = 20 pF (unless otherwise noted)

60 15
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—— Output
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20
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Vs =%10V, V|y = Vour

Figure 5-25. Phase Margin vs Capacitive Load Figure 5-26. No Phase Reversal
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Figure 5-27. Positive Overload Recovery Figure 5-28. Negative Overload Recovery
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Figure 5-29. Small-Signal Step Response, Rising Figure 5-30. Small-Signal Step Response, Falling
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5.10 Typical Characteristics: TLO7xH (continued)
at Tp =25°C, Vs =40V (220 V), Vcm = Vs /2, R oap = 10 kQ connected to Vg / 2, and C, = 20 pF (unless otherwise noted)

— Input
—— Output

Amplitude (1V/div)
Amplitude (1V/div)

— Input
—— Output

Time (200 ns/div) Time (200 ns/div)
CL=20pF, G=1 CL=20pF, G=1

Figure 5-31. Large-Signal Step Response (Rising) Figure 5-32. Large-Signal Step Response (Falling)
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Figure 5-33. Large-Signal Step Response Figure 5-34. Short-Circuit Current vs Temperature
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Figure 5-35. Maximum Output Voltage vs Frequency Figure 5-36. Channel Separation vs Frequency
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5.10 Typical Characteristics: TLO7xH (continued)
at Tp =25°C, Vs =40V (220 V), Vcm = Vs /2, R oap = 10 kQ connected to Vg / 2, and C, = 20 pF (unless otherwise noted)
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Figure 5-37. EMIRR (Electromagnetic Interference Rejection Ratio) vs Frequency
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5.11 Typical Characteristics: All Devices Except TL0O7xH
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Figure 5-38. Input Bias Current vs Free-Air Temperature Figure 5-39. Maximum Peak Output Voltage vs Frequency
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Figure 5-40. Maximum Peak Output Voltage vs Frequency Figure 5-41. Maximum Peak Output Voltage vs Frequency
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Figure 5-42. Maximum Peak Output Voltage vs Free-Air Figure 5-43. Maximum Peak Output Voltage vs Load Resistance
Temperature
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5.11 Typical Characteristics: All Devices Except TL0O7xH (continued)
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Figure 5-44. Maximum Peak Output Voltage vs Supply Voltage
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Figure 5-45. Large-Signal Differential Voltage Amplification vs
Free-Air Temperature
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Figure 5-46. Large-Signal Differential Voltage Amplification and
Phase Shift vs Frequency
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Figure 5-47. Normalized Unity-Gain Bandwidth and Phase Shift
vs Free-Air Temperature
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Figure 5-48. Common-Mode Rejection Ratio vs Free-Air
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5.11 Typical Characteristics: All Devices Except TL0O7xH (continued)
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Figure 5-50. Supply Current Per Amplifier vs Free-Air

250 T T
Ve =15V
= 225 No Signal ~— |
[3 q No Load
T 200
5 ~ |
2175
8 ~~_ TLo074
@ 150
(2]
a S~
% 125
z
2 100
= ———1_ TLOT2
o
2 75
1 T
2 5 TLO7A
I e
25

0
-75 -50 -25 0 25 50 75 100 125
Ta — Free-Air Temperature <C

Figure 5-51. Total Power Dissipation vs Free-Air Temperature
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Figure 5-52. Normalized Slew Rate vs Free-Air Temperature
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Figure 5-53. Equivalent Input Noise Voltage vs Frequency
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Figure 5-54. Total Harmonic Distortion vs Frequency
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Figure 5-55. Voltage-Follower Large-Signal Pulse Response
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5.11 Typical Characteristics: All Devices Except TL0O7xH (continued)
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Figure 5-56. Output Voltage vs Elapsed Time
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6 Parameter Measurement Information
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Figure 6-2. Gain-of-10 Inverting Amplifier
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Figure 6-3. Input Offset-Voltage Null Circuit
for PS Package (SO, 8) Only
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7 Detailed Description
7.1 Overview

The TLO7xH (TLO71H, TLO72H, and TLO74H) family of devices are the next-generation versions of the industry-
standard TLO7x (TLO71, TLO72, and TLO74) devices. These devices provide outstanding value for cost-sensitive
applications, with features including low offset (1 mV, typical), high slew rate (20 V/us, typical), and common-
mode input to the positive supply. High ESD (2 kV, HBM), integrated EMI and RF filters, and operation across
the full -40°C to 125°C enable the TLO7xH devices to be used in the most rugged and demanding applications.

The C-suffix devices are characterized for operation from 0°C to 70°C. The I-suffix devices are characterized
for operation from —40°C to +85°C. The M-suffix devices are characterized for operation over the full military
temperature range of -55°C to +125°C.

7.2 Functional Block Diagram

({) T

BIAST Class AB
Control —OV
Circuitry

\
BIAS2 l:

V5
(Ground)

QPREEZZ!? ©) ®

7.3 Feature Description

The TLO7xH family of devices improve many specifications as compared to the industry-standard TLO7x family.
Several comparisons of key specifications between these families are included in the following sections to show
the advantages of the TLO7xH family.

7.3.1 Total Harmonic Distortion

Harmonic distortions to an audio signal are created by electronic components in a circuit. Total harmonic
distortion (THD) is a measure of harmonic distortions accumulated by a signal in an audio system. These
devices have a very low THD of 0.003% meaning that the TLO7x device adds little harmonic distortion when
used in audio signal applications.

7.3.2 Slew Rate

The slew rate is the rate at which an operational amplifier can change the output when there is a change on the
input. These devices have a 20-V/us slew rate.

7.4 Device Functional Modes

These devices are powered on when the supply is connected. These devices can be operated as a single-supply
operational amplifier or dual-supply amplifier depending on the application.
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8 Application and Implementation

Note

Information in the following applications sections is not part of the Tl component specification,
and Tl does not warrant its accuracy or completeness. TI's customers are responsible for
determining suitability of components for their purposes, as well as validating and testing their design
implementation to confirm system functionality.

8.1 Application Information

A typical application for an operational amplifier is an inverting amplifier. This amplifier takes a positive voltage
on the input, and makes the voltage a negative voltage. In the same manner, the amplifier makes negative
voltages positive.

8.2 Typical Applications

8.2.1 Inverting Amplifier

RF
A%

RI Vsup+

+
Vin
Vsup-

0O Vour

Figure 8-1. Inverting Amplifier

8.2.1.1 Design Requirements

The supply voltage must be selected so the supply voltage is larger than the input voltage range and output
range. For instance, this application scales a signal of £0.5 V to +1.8 V. Setting the supply at +12 V is sufficient
to accommodate this application.

8.2.1.2 Detailed Design Procedure

Determine the gain required by the inverting amplifier:

Ay = (1)
Ay=-28 = 36 ()

After the desired gain is determined, select a value for Rl or RF. Selecting a value in the kilohm range is
desirable because the amplifier circuit uses currents in the milliamp range. This example uses 10 kQ for RI,
which means 36 kQ is used for RF. The gain is determined by Equation 3.

py = — @)
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8.2.1.3 Application Curve
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Figure 8-2. Input and Output Voltages of the Inverting Amplifier
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8.3 Power Supply Recommendations

CAUTION

Supply voltages larger than 36 V for a single-supply or outside the range of £18 V for a dual-supply
can permanently damage the device (see Section 5.1).

Place 0.1-yF bypass capacitors close to the power-supply pins to reduce errors coupling in from noisy or
high-impedance power supplies. For more detailed information on bypass capacitor placement, see Section 8.4.

8.4 Layout
8.4.1 Layout Guidelines

For best operational performance of the device, use good PCB layout practices, including:

* Noise can propagate into analog circuitry through the power pins of the circuit as a whole, as well as the
operational amplifier. Bypass capacitors are used to reduce the coupled noise by providing low impedance
power sources local to the analog circuitry.

— Connect low-ESR, 0.1-yF ceramic bypass capacitors between each supply pin and ground, placed as
close to the device as possible. A single bypass capacitor from V. to ground is applicable for single-
supply applications.

» Separate grounding for analog and digital portions of circuitry is one of the simplest and most-effective
methods of noise suppression. One or more layers on multilayer PCBs are typically devoted to ground
planes. A ground plane helps distribute heat and reduces EMI noise pickup. Take care to physically separate
digital and analog grounds, paying attention to the flow of the ground current.

» To reduce parasitic coupling, run the input traces as far away from the supply or output traces as possible.

If not possible, then better to cross the sensitive trace perpendicular as opposed to in parallel with the noisy

trace.

» Place the external components as close to the device as possible. Keeping RF and RG close to the inverting
input minimizes parasitic capacitance; see also Section 8.4.2.

» Keep the length of input traces as short as possible. Always remember that the input traces are the most
sensitive part of the circuit.

» Consider a driven, low-impedance guard ring around the critical traces. A guard ring can significantly reduce
leakage currents from nearby traces that are at different potentials.
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8.4.2 Layout Example

Place components close to
device and to each other to
reduce parasitic errors

Run the input traces as far
away from the supply lines
as possible

N VS+
\A_ ________ Il Use low-ESR, ceramic

bypass capacitor

Only needed for
dual-supply
operation

VS-
(or GND for single supply) VOuT Ground (GND) plane on another layer

R |

Figure 8-3. Operational Amplifier Board Layout for Noninverting Configuration

RIN
VIN ——AN— +
——e—— VOUT
N A% -
— RG RF
- A%

Figure 8-4. Operational Amplifier Schematic for Noninverting Configuration
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9 Device and Documentation Support
9.1 Device Support
9.1.1 Device Nomenclature

Table 9-1. Device Nomenclature
PART NUMBER DEFINITION
x is the channel count
If y = H, the die is manufactured on the latest flow (CSO: RFB).
Section 5.7 and Section 5.10 describe the performance of the new die.
If y # Hand y # M, the die is manufactured on the legacy flow (CSO: SFAB) or the latest flow (CSO: RFB).
Section 5.8, Section 5.9, and Section 5.11 describe the performance of the original die.
Section 5.7 and Section 5.10 describe the performance of the new die.

TLO7xyzzzzzz

If y = M, the device is specified for the extended temperature range of —55°C to +125°C. The die is
manufactured on the legacy flow (CSO:SFAB).
The letters and numbers represented by z are grade-out and package options described in Section 5.8 and

the Package Option Addendum at the end of this data sheet.

9.2 Receiving Notification of Documentation Updates

To receive notification of documentation updates, navigate to the device product folder on ti.com. Click on
Notifications to register and receive a weekly digest of any product information that has changed. For change
details, review the revision history included in any revised document.

9.3 Support Resources

TI E2E™ support forums are an engineer's go-to source for fast, verified answers and design help — straight
from the experts. Search existing answers or ask your own question to get the quick design help you need.

Linked content is provided "AS IS" by the respective contributors. They do not constitute Tl specifications and do
not necessarily reflect Tl's views; see TlI's Terms of Use.

9.4 Trademarks
TI E2E™ is a trademark of Texas Instruments.
All trademarks are the property of their respective owners.

9.5 Electrostatic Discharge Caution
This integrated circuit can be damaged by ESD. Texas Instruments recommends that all integrated circuits be handled

‘ with appropriate precautions. Failure to observe proper handling and installation procedures can cause damage.

RN ESD damage can range from subtle performance degradation to complete device failure. Precision integrated circuits may
be more susceptible to damage because very small parametric changes could cause the device not to meet its published
specifications.

9.6 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.

10 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision V (April 2023) to Revision W (July 2025) Page
» Deleted references to trim function from all packages except PS (SO, 8) package...........ccccceviiiviiinniineennnnn. 1
+ Changed V,, from 18nV/VHZ t0 37NV/VHZ IN FEALUIES ........c.ceueeeeeeeeeeeeeeeeeeeeeeee e 1
» Updated Device Information table to match Package Option Addendum ...............ccccccoviiiiiiiiiiiiiniiieee e 1
» Updated front page image to show which device uses the PS package only.........ccccceveiiiiiiiiiiiiiiieiiiee e, 1
» Updated Pin Configuration and Functions to show that only PS package (PDIP, 8) has trim function............... 3
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11 Mechanical, Packaging, and Orderable Information

The following pages include mechanical packaging and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser based versions of this data sheet, refer to the left hand navigation.
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 30-Dec-2025
TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
A |<— KO [€—P1—»
oo & ol0 oo 0 T
© © el Bo W
{ A ) D'Reelt X A l
iameter
Cavity ~>| A0 |<'
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overall width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
T Reel Width (W1)
QUADRANT ASSIGNMENTS FOR PIN 1 ORIENTATION IN TAPE
O O O O O OO0 OO0 Sprocket Holes
| |
I I
Ale] o )
A-—q-—1 t-—-1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ A |
I I
N~
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 B0 KO0 P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) | (mm) | (mm) [Quadrant
(mm) |W1 (mm)
TLO71ACDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO71ACDR SOIC D 8 2500 330.0 124 6.4 5.2 2.1 8.0 12.0 Q1
TLO71BCDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO71BCDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO71CDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO71CPSR SO PS 8 2000 330.0 16.4 8.35 6.6 24 12.0 | 16.0 Q1
TLO71HIDBVR SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLO71HIDBVRG4 SOT-23 DBV 5 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
TLO71HIDCKR SC70 DCK 5 3000 178.0 9.0 24 2.5 1.2 4.0 8.0 Q3
TLO71HIDR SOIC D 8 3000 330.0 124 6.4 5.2 2.1 8.0 12.0 Q1
TLO71IDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO71IDR1G4 SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO72ACDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO72BCDR SOIC D 8 2500 330.0 124 6.4 5.2 2.1 8.0 12.0 Q1
TLO72CDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1
TLO72CDR SOIC D 8 2500 330.0 124 6.4 5.2 21 8.0 12.0 Q1

Pack Materials-Page 1



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 30-Dec-2025
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO0 P1 w Pin1
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) | (mm) [Quadrant
(mm) |W1 (mm)
TLO72CPSR SO PS 8 2000 330.0 16.4 835 | 6.6 24 12.0 | 16.0 Q1
TLO72CPWR TSSOP PW 8 2000 330.0 124 7.0 3.6 1.6 8.0 12.0 Q1
TLO72HIDDFR SOT-23- | DDF 8 3000 180.0 8.4 3.2 3.2 1.4 4.0 8.0 Q3
THIN
TLO72HIDR SOIC D 8 3000 330.0 124 6.4 5.2 2.1 8.0 12.0 Q1
TLO72HIPWR TSSOP PW 8 3000 330.0 124 7.0 3.6 1.6 8.0 12.0 Q1
TLO72IDR SOIC D 8 2500 330.0 124 6.4 5.2 2.1 8.0 12.0 Q1
TLO74ACDR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TLO74ACNSR SOP NS 14 2000 330.0 16.4 8.1 104 | 25 12.0 | 16.0 Q1
TLO74BCDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO74CDBR SSOP DB 14 2000 330.0 16.4 835 | 6.6 24 12.0 | 16.0 Q1
TLO74CDR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TLO74CDRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TLO74CNSR SOP NS 14 2000 330.0 16.4 845 | 1055 | 25 120 | 16.2 Q1
TLO74CPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
TLO74CPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
TLO74HIDR SOIC D 14 2500 330.0 16.4 6.5 9.0 21 8.0 16.0 Q1
TLO74HIDRG4 SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TLO74HIDYYR SOT-23- | DYY 14 3000 330.0 124 4.8 3.6 1.6 8.0 12.0 Q3
THIN
TLO74HIPWR TSSOP PW 14 2000 330.0 124 6.9 5.6 1.6 8.0 12.0 Q1
TLO74IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
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i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS

www.ti.com 30-Dec-2025

TAPE AND REEL BOX DIMENSIONS

AN

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TLO71ACDR SoIC D 8 2500 340.5 338.1 20.6
TLO71ACDR SOIC D 8 2500 353.0 353.0 32.0
TLO71BCDR SOIC D 8 2500 340.5 338.1 20.6
TLO71BCDR SOIC D 8 2500 353.0 353.0 32.0

TLO71CDR SoIC D 8 2500 353.0 353.0 32.0
TLO71CPSR SO PS 8 2000 353.0 353.0 32.0
TLO71HIDBVR SOT-23 DBV 5 3000 210.0 185.0 35.0
TLO71HIDBVRG4 SOT-23 DBV 5 3000 210.0 185.0 35.0
TLO71HIDCKR SC70 DCK 5 3000 190.0 190.0 30.0
TLO71HIDR SOIC D 8 3000 353.0 353.0 32.0
TLO71IDR SOIC D 8 2500 353.0 353.0 32.0
TLO71IDR1G4 SOIC D 8 2500 353.0 353.0 32.0
TLO72ACDR SoIC D 8 2500 353.0 353.0 32.0
TLO72BCDR SOIC D 8 2500 353.0 353.0 32.0
TLO72CDR SOIC D 8 2500 353.0 353.0 32.0
TLO72CDR SOIC D 8 2500 353.0 353.0 32.0
TLO72CPSR SO PS 8 2000 353.0 353.0 32.0
TLO72CPWR TSSOP PW 8 2000 353.0 353.0 32.0

Pack Materials-Page 3



i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 30-Dec-2025
Device Package Type [Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)

TLO72HIDDFR SOT-23-THIN DDF 8 3000 210.0 185.0 35.0
TLO72HIDR SOIC D 8 3000 353.0 353.0 32.0
TLO72HIPWR TSSOP PW 8 3000 353.0 353.0 32.0
TLO72IDR SOIC D 8 2500 353.0 353.0 32.0
TLO74ACDR SoIC D 14 2500 353.0 353.0 32.0
TLO74ACNSR SOP NS 14 2000 353.0 353.0 32.0
TLO74BCDR SOIC D 14 2500 353.0 353.0 32.0
TLO74CDBR SSOP DB 14 2000 353.0 353.0 32.0
TLO74CDR SoIC D 14 2500 353.0 353.0 32.0
TLO74CDRG4 SOIC D 14 2500 340.5 336.1 32.0
TLO74CNSR SOP NS 14 2000 353.0 353.0 32.0
TLO74CPWR TSSOP PW 14 2000 353.0 353.0 32.0
TLO74CPWR TSSOP PW 14 2000 353.0 353.0 32.0
TLO74HIDR SOIC D 14 2500 353.0 353.0 32.0
TLO74HIDRG4 SOIC D 14 2500 353.0 353.0 32.0
TLO74HIDYYR SOT-23-THIN DYY 14 3000 336.6 336.6 31.8
TLO74HIPWR TSSOP PW 14 2000 353.0 353.0 32.0
TLO74IDR SOIC D 14 2500 353.0 353.0 32.0
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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 30-Dec-2025
TUBE
T - Tube
height L - Tube length
*
> w-Twe| I U U L
> w*idth
— B - Alignment groove width
*All dimensions are nominal
Device Package Name |Package Type| Pins SPQ L (mm) [ W (mm) T (um) B (mm)
81023052A FK LCcC 20 55 506.98 12.06 2030 NA
8102305HA u CFP 10 25 506.98 26.16 6220 NA
81023062A FK LCCC 20 55 506.98 12.06 2030 NA
8102306DA W CFP 14 25 506.98 26.16 6220 NA
TLO71ACP P PDIP 8 50 506 13.97 11230 4.32
TLO71ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLO71BCP P PDIP 8 50 506 13.97 11230 4.32
TLO71BCP.A P PDIP 8 50 506 13.97 11230 4.32
TLO71CP P PDIP 8 50 506 13.97 11230 4.32
TLO71CP.A P PDIP 8 50 506 13.97 11230 4.32
TLO71IP P PDIP 8 50 506 13.97 11230 4.32
TLO71IP.A P PDIP 8 50 506 13.97 11230 4.32
TLO72ACP P PDIP 8 50 506 13.97 11230 4.32
TLO72ACP.A P PDIP 8 50 506 13.97 11230 4.32
TLO72ACPS PS SOP 8 80 530 10.5 4000 4.1
TLO72ACPS.A PS SOP 8 80 530 10.5 4000 4.1
TLO72BCP P PDIP 8 50 506 13.97 11230 4.32
TLO72BCP.A P PDIP 8 50 506 13.97 11230 4.32
TLO72CP P PDIP 8 50 506 13.97 11230 4.32
TLO72CP.A P PDIP 8 50 506 13.97 11230 4.32
TLO72CPS PS SOP 8 80 530 10.5 4000 4.1
TLO72CPS.A PS SOP 8 80 530 10.5 4000 4.1
TLO72IP P PDIP 8 50 506 13.97 11230 4.32
TLO72IP.A P PDIP 8 50 506 13.97 11230 4.32
TLO72MFKB FK LCcC 20 55 506.98 12.06 2030 NA
TLO72MFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
TLO72MUB U CFP 10 25 506.98 26.16 6220 NA
TLO72MUB.A u CFP 10 25 506.98 26.16 6220 NA
TLO74ACN N PDIP 14 25 506 13.97 11230 4.32
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i3 Texas PACKAGE MATERIALS INFORMATION

INSTRUMENTS
www.ti.com 30-Dec-2025
Device Package Name |Package Type| Pins SPQ L (mm) [ W (mm) T (um) B (mm)

TLO74ACN N PDIP 14 25 506 13.97 11230 4.32
TLO74ACN.A N PDIP 14 25 506 13.97 11230 4.32
TLO74ACN.A N PDIP 14 25 506 13.97 11230 4.32
TLO74BCN N PDIP 14 25 506 13.97 11230 4.32
TLO74BCN N PDIP 14 25 506 13.97 11230 4.32
TLO74BCN.A N PDIP 14 25 506 13.97 11230 4.32
TLO74BCN.A N PDIP 14 25 506 13.97 11230 4.32
TLO74CN N PDIP 14 25 506 13.97 11230 4.32
TLO74CN.A N PDIP 14 25 506 13.97 11230 4.32
TLO74IN N PDIP 14 25 506 13.97 11230 4.32
TLO74IN.A N PDIP 14 25 506 13.97 11230 4.32
TLO74ING4 N PDIP 14 25 506 13.97 11230 4.32
TLO74ING4.A N PDIP 14 25 506 13.97 11230 4.32
TLO74MFK FK LCCC 20 55 506.98 12.06 2030 NA
TLO74MFK.A FK LCCC 20 55 506.98 12.06 2030 NA
TLO74MFKB FK LCcccC 20 55 506.98 12.06 2030 NA
TLO74MFKB.A FK LCCC 20 55 506.98 12.06 2030 NA
TLO74MWB W CFP 14 25 506.98 26.16 6220 NA
TLO74MWB.A W CFP 14 25 506.98 26.16 6220 NA
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JGO0008A

PACKAGE OUTLINE
CDIP - 5.08 mm max height

CERAMIC DUAL IN-LINE PACKAGE

10.16
9.00

[1 5P 5 [

4X (0.94) ]

i3
0.51 le— 3.30 -
MIN MIN 4 [0.25]c[A[B]
=— 5.08 MAX ——\
7.87 SEATING PLANE
7.37
- \4/— 0°-15" TYP

4230036/A 09/2023

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. This package can be hermetically sealed with a ceramic lid using glass frit.

4. Index point is provided on cap for terminal identification.

5. Falls within MIL STD 1835 GDIP1-T8

i} Texas
INSTRUMENTS
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EXAMPLE BOARD LAYOUT
JGO008SA CDIP - 5.08 mm max height

CERAMIC DUAL IN-LINE PACKAGE

0.05 MAX ——"<—
ALL AROUND
TYP ——
’
+——— [0(1.6)

I l

|
|
|
|
6X (2.54) (R0.05) TYP |
|
|
|
|

7X (B 1.6)

8X (B 1)
THRU

METAL:

AGEE

SOLDER MASK—/

OPENING SYMM
TYP

LAND PATTERN EXAMPLE
NON SOLDER MASK DEFINED
SCALE: 9X

4230036/A 09/2023

i} Texas
INSTRUMENTS

www.ti.com




PACKAGE OUTLINE
U0010A CFP - 2.03 mm max height

CERAMIC FLATPACK

27 MAX _
045 MAX — -010+.002 PIN 11 GLASS 1005 MIN
TYP _1
-

v ~=
— - — - — - — - — - : 170
8X .050+.005 = ; f
I | | ]

[ ; 3 1 27 MAX
i : : GLASS
[ : : ]

10X .0171&002—T 51 ' : 16

\7 5X .32+ .01 ————=f=—— 2417 19—t 5X 32+ 01 ——=

=012

L 045 *

.026

005+ .001 1 1
T B

4225582/A 01/2020

NOTES:

1. All linear dimensions are in inches. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.

i} Texas
INSTRUMENTS

www.ti.com



PACKAGE OUTLINE

DBVO005A SOT-23 - 1.45 mm max height
SMALL OUTLINE TRANSISTOR
256
175 D ot[cl— =
1145
PIN 1— |
INDEX AREA N T
|
o B - |
|
- 1 |
(053] e |, |
) 2.75 |
[1o] - [1.9] u .
L (0.15)
|
|
§ I N I i IR | :
4 |
|
5X -3 > )\ ISR
4 [0.2@ [c[A[B] \—NOTE5 ax o°-15°X ~— (10) —= — oo TYP
145
0.90

GAGE PLANE

& T* L—» \
. TYP 06
0 08 Tvp s

4X 4°-15°

0.22

EATING PLANE

4214839/K 08/2024

NOTES:

[$)] AN

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.
. This drawing is subject to change without notice.
. Refernce JEDEC MO-178.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

exceed 0.25 mm per side.
. Support pin may differ or may not be present.

i} Texas
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EXAMPLE BOARD LAYOUT
DBVO005A SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

2X (0.95)

(R0.05) TYP

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X

SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING \ SOLDER MASK\\

’

—

|
l
EXPOSED METAL EXPOSED METAL \

‘J L 0.07 MAX —’I L— 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214839/K 08/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

i} Texas
INSTRUMENTS
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DBVO0005A

EXAMPLE STENCIL DESIGN

SOT-23 - 1.45 mm max height

SMALL OUTLINE TRANSISTOR

{ 1
5X (0.6) —
}
—1_ T
2X(0.95)

EE

3

(R0.05) TYP —/

SOLDER PASTE EXAMPLE

BASED ON 0.125 mm THICK STENCIL

SCALE:15X

4214839/K 08/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.

9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

3.36 |
3.16
IZI ZISELINDEX
12X[0.5]
—] =4
] =
[ | ]
4.3 2X
NOEs B (3]
—] —
[ ] :_L
1] +E]é_____ 4x0°-15°]\ :
P
2.1 14x 034 T TNAX
B —1 [[0.@c[ATe]

e /—\&4x4°-15°
/, f\ \ 02 Tvyp
“\ J\\ /II J t} -[ 0.08

SEE DETAIL A

/

0.25
GAUGE PLANE |
[ 1 +
0°- 8"3/ L 0.63 J L 0.1
0.33 0.0
DETAIL A
TYP

4224643/D 07/2024

NOTES:

1. Alllinear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.15 per side.

This dimension does not include interlead flash. Interlead flash shall not exceed 0.50 per side.

Reference JEDEC Registration MO-345, Variation AB

o~

oo -

www.ti.com



EXAMPLE BOARD LAYOUT
DYY0014A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

14X (1.05) —
i .

|
14X (0.3) A |
|
|
|
1
|
|
12X (0.5) |
|
|
(R0.05) TYP |
3
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 20X
SOLDER MASK METAL UNDER

OPENING SOLDER MASK SOLDER MASK
_— METAL / OPENING
C_ (—
{ )

—_——_——— e ——

NON- SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)
SOLDER MASK DETAILS

4224643/D 07/2024

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7.  Solder mask tolerances between and around signal pads can vary based on board fabrication site.

W s

www.ti.com



EXAMPLE STENCIL DESIGN
DYY0014A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

14X (1.05) _—‘ ¢
+
o Qj

12X (0.5)

(R0.05) TYP

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

4224643/D 07/2024

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.

oo -

www.ti.com



PACKAGE OUTLINE

D0014A SOIC - 1.75 mm max height
SMALL OUTLINE INTEGRATED CIRCUIT
%21 SEATING PLANE—
PIN 11D 04]C = |
12x[1.27
- \ \ ” 1.27] T
== - I
|
il
8.75 2X :
8.55
NOTE 3 ] 7.62 !l
|
il
| 1
1 |
7] | ]
- 8 | [
14x 051 L
. 4.0 0.31
B 3.8 " |4 [0.250 [c|A[B] —=11.75 MAX
NOTE 4
e A
. T
J N i
N X
— /\\\ \[ 0.25 1vp
SEE DETAIL A 0.13
GAGE PLANE
{
}
0-8
DETAIL A
TYPICAL
4220718/A 09/2016
NOTES:

-

per ASME Y14.5M.
. This drawing is subject to change without notice.

exceed 0.15 mm, per side.

b wN

. Reference JEDEC registration MS-012, variation AB.

. All linear dimensions are in millimeters. Dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.43 mm, per side.

i3 Texas
INSTRUMENTS

www.ti.com




EXAMPLE BOARD LAYOUT
D0014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

14X (1.55) 4‘——‘ SYMM

12X (1.27) ! . S
e IR e
| |
Pum "
(R0.05) | |
TYP | |
. (5.4) |
LAND PATTERN EXAMPLE
SCALE:8X
SOLDER MASK METAL UNDER SOLDER MASK
OPENING METAL SOLDER M ASK_\ OPENING

|
|
(

‘—‘ ~— 0.07 MAX ~—“-7 0.07 MIN

ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS

4220718/A 09/2016

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
D0014A SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

)]
<
<
<

14X (1.55) ﬁ
11

¢
| 14
B e
e R
12x-(ﬁ;)_—(£]- i II]
B = i ST
Sa ==
D B
2T

A
o
K

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:8X

4220718/A 09/2016

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA

NS (R-PDSO-G**) PLASTIC SMALL-OUTLINE PACKAGE
14-PINS SHOWN

ol I s
1A RARAT

0,15 NOM

|
L

Gage Plane

O
NERELE

A

0,15

;LU_U_U_U_U_U_U_/;J%W Seating Plone & \_JJ |__)

— 2,00 MAX ©lo0.10

PINS
DIM

A MAX

A MIN

4040062,/C 03,03

NOTES:  A. Al linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.




MECHANICAL DATA

W (R—GDFP—F14) CERAMIC DUAL FLATPACK
Base and Seating Plane
0.045 (1,14) — 0535 597) %2:88%
l’ 0.026 (0,66)
A T i
. L 0.008 (0,20)]:
| 0.080 (2,03) 0.004 (0,10)
0.045 (1,14)
—— 0.280 (7,11) MAX ——»]
, " 0.019 (0,48)
‘ I I o I I _lj 0.015 (0,38)
_f
| | |
0.050 (1,27)
| | | |
0.390 (9,91) | | | |
0.335 (8,51
| | | |
| | | 1 0.005 (0,13) MIN
4 Places
] | | | |_[
7 8 *
0.360 (9,14) 0.360 (9,14)
)y 0.250 (6,35) > ¢ 0.250 (6,35) >
4040180-2/F 04/14

NOTES:  A. Al 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

moom
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PACKAGE OUTLINE

DB0014A SSOP - 2 mm max height
SMALL OUTLINE PACKAGE
SR '
PIN 1 INDEX AREA
)
14
==-—
= -
1 2X
— [39]
-
_1
===
8
0.38
\_ V) 14X 0.22
56 [© J0.15@ [c[A[B]
[B}—< 5.0
NOTE 4
[ \ 0.25

/
\

: ! 0.09
\ | 0 S
\—SEE DETAIL A

2 MAX

GAGE PLANE

e 4

i |
0°-8° T 0.95 L L 0.05 MIN

DETAIL A
TYPICAL

4220762/A 05/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. Reference JEDEC registration MO-150.
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EXAMPLE BOARD LAYOUT
DB0014A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

14X (1.85) SYMM
i T‘ | " ﬁ (R0.05) TYP
14X (0.45) | ! ] ! C!jf
|

8
I I
! (7) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE: 10X
SOLDER MASK METAL METAL UNDER SOLDER MASK
OPENING\\ / SOLDER MASK \ OPENING
EXPOSED METAL—/P. } \ \EXPOSED METAL
L— 0.05 MAX —’“‘— 0.05 MIN
ALL AROUND ALL AROUND
NON-SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED) SOLDER MASK DETAILS

4220762/A 05/2024

NOTES: (continued)

5. Publication IPC-7351 may have alternate designs.
6. Solder mask tolerances between and around signal pads can vary based on board fabrication site.

Texas
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EXAMPLE STENCIL DESIGN
DB0014A SSOP - 2 mm max height

SMALL OUTLINE PACKAGE

14x (045) [ | 4

-

i

14X (1.85) SYMM
e | <L| (R0.05) TYP
|
|

SYMM

C
[
----- —— ——-
)
==

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220762/A 05/2024

NOTES: (continued)

7. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
8. Board assembly site may have different recommendations for stencil design.

i} Texas
INSTRUMENTS

www.ti.com




GENERIC PACKAGE VIEW
FK 20 LCCC - 2.03 mm max height

8.89 x 8.89, 1.27 mm pitch LEADLESS CERAMIC CHIP CARRIER

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4229370VA\
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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

13 TEXAS
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( PACKAGE OUTLINE
JOO014A | CDIP - 5.08 mm max height

CERAMIC DUAL IN LINE PACKAGE

4X.005 MIN

PIN 11D
0.13 015-060 TYP
(OPTIONAL)X T 10191 _.‘ [0.38-1.52]
“ |

~
::I =1
_T: 14X 014-.026

B } 14X i(1)4155_:(1)6655] j [0.36-0.66]
T [ ].010[0.25]|C|A[B]

12x[.100
[2.54

4
Iy
-

.754-.785

1 119.1519.94)
ik
ik
} 8

EI-
prﬁﬁﬁﬁﬁ

y,
245-283 ——‘ .
2 MAX TYP A3 MIN TYP
[6.22-7.19] [5.08] [3.3]
SEATING PLANE
.308-.314
[7.83-7.97]

AT GAGE PLANE

T !

_‘l_— 015 |GAGE PLANE
[0.38]

L%

0°-15° _,\\_,_ .
-— e 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.
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EXAMPLE BOARD LAYOUT

JO014A CDIP - 5.08 mm max height
CERAMIC DUAL IN LINE PACKAGE
le—— (.300 ) TYP
SEE DETAIL A [7.62] - \/—SEE DETAIL B
1 ( \ ! H @ /\14
\ | / |
i | .
L& O
12X (100 ) 1 |
[2.54] | i
o -
+ — - —
14X (@ .039) |
O |1 ©
I
© . ©
I
© | ©L
YMM
LAND PATTERN EXAMPLE
NON-SOLDER MASK DEFINED
SCALE: 5X
002 MAX 4—‘ (.063)
[0.09] [1.6]
ALL AROUND METAL (@ .063)
SOLDER MASK [1.6]
,/_ OPENING
\METAL JL
_/ 002 MAX
(R.002 ) TYP _” SOLDER MASK [0.05]
[0.05] ALL AROUND
DETAIL A DETAIL B
SCALE: 15X 13X, SCALE: 15X
4214771/A  05/2017
i Texas
INSTRUMENTS
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PACKAGE OUTLINE

DCKO0005A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
s
PIN 1 ‘_1111 8] . 1.1 MAX —
INDEX AREA

[ 1
|-

4
4X 0°-12° X

<— (0.9) —

TYP
NOTE 5

oo
O -

GAGE PLANE

8, TYPT—r L—»— 020 Tvp \
' SEATING PLANE

4214834/G  11/2024

NOTES:

O WN

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

. This drawing is subject to change without notice.

. Refernce JEDEC MO-203.

. Support pin may differ or may not be present.

. Lead width does not comply with JEDEC.

. Body dimensions do not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not exceed

0.25mm per side
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EXAMPLE BOARD LAYOUT

DCKO0005A SOT - 1.1 max height
SMALL OUTLINE TRANSISTOR
~—‘ 5X (0.95) ’* P(EG
i 1 |
T e e e

| SYMM T
T St e Y

2X (0.65) . | . l

j_ I
e e
(R0.05) TYP . 2.2) !
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:18X
SOLDER MASK
SOLDER MASK: METAL UNDER
OPENING \ METAL SOLDER MASK\\ /OPEN'NG

\/ 777777777 \“

| |

| |

EXPOSED METAL EXPOSED METAL—/ 1

*‘ L 0.07 MAX ——l l-— 0.07 MIN
ARROUND ARROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
(PREFERRED)

SOLDER MASK DETAILS

4214834/G  11/2024

NOTES: (continued)

7. Publication IPC-7351 may have alternate designs.
8. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DCKO0005A SOT - 1.1 max height

SMALL OUTLINE TRANSISTOR

SOLDER PASTE EXAMPLE
BASED ON 0.125 THICK STENCIL
SCALE:18X

4214834/G  11/2024

NOTES: (continued)

9. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
10. Board assembly site may have different recommendations for stencil design.
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Q PACKAGE OUTLINE
Y

DDFO0008A SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE
ggg TYP SEATING PLANE\
AREA Slodfe= =
ox (053] i
| O K-S ‘? ‘
i
= q
2X i
1.95 ‘I ‘
. |
O 0 i
I — — —1 4X0 -151 ‘ ‘
5
332 =
[ [01@[c[A[B] y
MAX
’\ ~— 4X 4°-15°
e "\‘

\! / J 0.08 TYP
/
- SEE DETAIL A

y

GAGE PLANE

o

DETAIL A
TYPICAL

4222047/E 07/2024

NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

2. This drawing is subject to change without notice.

3. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.
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EXAMPLE BOARD LAYOUT
DDFO0008A SOT-23-THIN - 1.1 mm max height

PLASTIC SMALL OUTLINE

8X (1.05) SYMM

_1
| g
T |
8X (0.45) —
SYMM
= - e ¢

=+ L
6X (0.65) | |
o o
! |
(R0.05) l
TYP . (2.6)
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:15X
SOLDER MASK: METAL UNDER SOLDER MASK
OPENING \ METAL SOLDER MASK  \ //r_OPEMNG
77777777 \
| \
0.05 MAX ——“—— EXPOSED 0.05 MIN _.”__ EXPOSED
ALL AROUND METAL ALL AROUND METAL
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
SOLDER MASK DETAILS

4222047/E 07/2024

NOTES: (continued)

4. Publication IPC-7351 may have alternate designs.
5. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

SOT-23-THIN - 1.1 mm max height
PLASTIC SMALL OUTLINE

DDFO0008A

8X (1.05) —]

Bl ¢ (R0.05) TYP
| 8

8X (0.45) - i
SYMM
¢

(2.6)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:15X

4222047/E 07/2024

NOTES: (continued)
6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
7. Board assembly site may have different recommendations for stencil design.
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D0008A

PACKAGE OUTLINE
SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

— .228-.244 TYP

SEATING PLANE\‘

[5.80-6.19] [ ].004 [0.1]C]
PIN 1 ID AREA
6X[.050
A T 8 [1.27] | |
[ ] - !‘
% 2X .
189-.197
[4.81-5.00] 150 |
N — B il
l 4X (0°-15°) |
— s s
Y S /. 5 T |
5 8X .012-.020 }
150-.157 ——» [0.31-0.51] —={ 069 MAX
[3.81-3.98] 010 [0.25l® [c[A[B '
8139 [ [.010[0.25/@ [c]A[B] [1.75]
( | .005-.010 TYP
: J [0.13-0.25]
\ /:
Z~.\__/” 4X (0°-15°) ﬂ~/ B
SEE DETAIL A
.010
[0.25]
. on T— .004-.010
0-8 [0.11-0.25]
.016-.050
[0.41-1.27] DETAIL A
< TYPICAL
[1.04]
4214825/C  02/2019
NOTES:

-

. Linear dimensions are in inches [millimeters]. Dimensions in parenthesis are for reference only. Controlling dimensions are in inches.
Dimensioning and tolerancing per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed .006 [0.15] per side.

. This dimension does not include interlead flash.

. Reference JEDEC registration MS-012, variation AA.

o wiN
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EXAMPLE BOARD LAYOUT

DO000SA SOIC - 1.75 mm max height
SMALL OUTLINE INTEGRATED CIRCUIT
8X (.061 )
[1.59] SYMM SEE
1 DETAILS
H :
I
8X (.024) ]
[0.6] SYMM
R B S B
' | ! ~— (R.002 ) TYP
— (1)s P
6X (.050 ) | |
[1.27]
I — (t§143i) —
LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN
SCALE:8X
SOLDER MASK SOLDER MASK:
METAL / OPENING OPENING\ SOLDER MASK
P \‘
EXFI:A%STEE EXPOSED—/\,,. ,,,,,,,,,,, ),
METAL
——”—— .0028 MAX *‘ L— .0028 MIN
[0.07] 0.07]
ALL AROUND ALL AROUND

NON SOLDER MASK
DEFINED

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

4214825/C 02/2019

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
DO000SA SOIC - 1.75 mm max height

SMALL OUTLINE INTEGRATED CIRCUIT

[1.55] SYMM

[0.6] SYMM

| . | — (R.002 ) TYP

e (s o

6X (.050 ) —

| |
[1.27]
Li (213) 4—‘

[5.4]

SOLDER PASTE EXAMPLE
BASED ON .005 INCH [0.125 MM] THICK STENCIL
SCALE:8X

4214825/C 02/2019

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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MECHANICAL DATA
PS (R-PDSO-G8) PLASTIC SMALL-OUTLINE PACKAGE

| f— 03 Elo25@
8 5

T 0, 15 NOM

560 8.20

500 7,4

Goge Plane _*_ \ /

olo

0,15
0,05

|

4040063/C 03/03

NOTES:  A. All linear dimensions are in millimeters.
B. This drawing is subject to change without notice.
C. Body dimensions do not include mold flash or protrusion, not to exceed 0,15.
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LAND PATTERN DATA

PLASTIC SMALL OUTLINE

PS (R—PDSO-G8)

Stencil Openings
(Note D)

Example Board Layout
—— 8x0,55

(Note C)
j r—6x1,27 L _>| |<_6X1’27
T
8x1,75 ERERE [

-
=
4
i
T

popp- ILEGS

/ Example

/’ Non Soldermask Defined Pad

; N Example

e - Pad Geometry
f,r/ . (See Note C)
'/—>| |<—O 60
/ Example
/ Non—Solder Mask Opening
! ‘ (See Note E)
[ 180 | -\
L j
Vo 007 /
\, Al Around //
AN ’
\ /
N -
S T
4212188 /A 09/11
NOTES: All linear dimensions are in millimeters.
This drawing is subject to change without notice.
Customers should

A

B.

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.
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.

T vents

www.ti.com



MECHANICAL DATA

P (R—PDIP-T8) PLASTIC DUAL—=IN—=LINE PACKAGE
0.400 (10,16
0355 ((9,025) )
8 5
M A ;
0.260 (6,60)
0.240 (6,10)
P Eys gy '
: 4
J Lowo (1,78)
0.045 (1,14)
0.045 (1,14 0.325 (8,26)
0.030 ((0,76)5 S —0.020 (0,51) MIN 0.300 (7.62)
. Po.ms (0,38)
T
/ T \ 0.200 (5,08) MAX = Gauge Plne
& B i i _v l Seating Plane
il 0.125 (3,18) MIN 0.010 (0,25) NOM
“ ¥
0.100 (2,54) L, 0.430 (10,92) »‘
MAX
0.021 (0,53
1 5.015 (0,38)
[€-]0.010 (0,25) W]
4040082/E 04/2010

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

C. Falls within JEDEC MS—001 variation BA.

Q‘ TEXAS
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MECHANICAL DATA

N (R—PDIP—T**) PLASTIC DUAL—-IN—-LINE PACKAGE
16 PINS SHOWN
PINS **
< A >
o 14 16 18 20
6 ’ 0.775 | 0.775 | 0.920 | 1.060
I e W e B e W e W e B e W A MAX (1960 | (10.69) | (2537 | (26.92)
0.260 (6,60) 0.745 0.745 0.850 0.940
D) 240 (610) ACMIN G 18,92) | (18,92) | (21,59) | (23,88)
A MS—001
IS LSS R S ) BN ) SN S S LS VARIATION AA BB AC AD
0.070 (1,78)
0.045 (1,14) o\
0.045 (1,14) 0.325 (8,26)
N )
"’ 0.030 ( 076) S A 0.020 (0,51) MIN 0.300 (7,62) -
I | \ 5 0.015 (0,38)
| | - —
\- T \ 0.200 (5,08) MAX : Gauge Plane
| | + v l Seating Plane
! | ) 0.125 (3,18) MIN 0.010 (0,25) NOM

0.100 (2,54)

AJ 0.430 (10,92) MAX L7

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

[4-]0.010 (0,25) @]

_’4_

)

7
\
\ / .
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.

A 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.

b TEXAS
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PW0014A

PACKAGE OUTLINE
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

TYP

6
6

N o

PIN 1 INDEX AREA

-

~

J

12X[0.65 ]

4.5

.
;l
Iy
S
x
o
w
o

0.17

L

4.3
NOTE 4

[ [0.1@[c]AlB]

“\_
|

p

A
SEE DETAIL A

R

1
(0.15) TYPj

GAGE PLANE
f
T
-8 DETAIL A
TYPICAL

4220202/B  12/2023

NOTES:

-

per ASME Y14.5M.
. This drawing is subject to change without notice.

exceed 0.15 mm per side.

b wN

. Reference JEDEC registration MO-153.

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.
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PW0014A

EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

14X (0.45

=
—
(S

17

SYMM

DS
M

L[ Je

SOLDER MASK
OPENINGWL\\

(5.8) !

LAND PATTERN EXAMPLE

EXPOSED METAL SHOWN
SCALE: 10X

EXPOSED METALJP

—’IL— 0.05 MAX

ALL AROUND

NON-SOLDER MASK
DEFINED
(PREFERRED)

"”‘— 0.05 MIN
ALL AROUND

SOLDER MASK
DEFINED

SOLDER MASK DETAILS

(R0.05) TYP
T

METAL UNDER SOLDER MASK
SOLDER MASK‘\ / OPENING
””””” \

| 1
J \ S EXPOSED METAL

4220202/B  12/2023

NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.

7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN
PWO0014A TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

14X (1.5) SYMM
P | ,‘ ¢ (R0.05) TYP
14x 045 [ ' ] ! C!j{
b | 1)
==l ==
P | S
12X (0.65) :
s S —
S | s
! (5.8) !

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 10X

4220202/B  12/2023

NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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PACKAGE OUTLINE
PWO00SA ~ TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

6.6
6.2TYF’ {
PIN 1 1D
AREA
« : ) — 6X[0.65]
1] = 8———{
cH R m— =3t
NOTES [ — |
Py — ===
- ! ° 0.30 —
._J 4.5 8X0'19 ‘J']ZMAX
8 43 [&]01@ [c[A0 [0 -
NOTE 4

ST L
\4»\-./‘¥SEE DETAIL A \L(OJS)TYP

o OT’ L0.15
Cg 075 008

0.50

DETAIL A
TYPICAL

4221848/A 02/2015

NOTES:

-

. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.

. This drawing is subject to change without notice.

. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

. Reference JEDEC registration MO-153, variation AA.
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EXAMPLE BOARD LAYOUT
TSSOP - 1.2 mm max height

SMALL OUTLINE PACKAGE

PWO0008A

.‘ 8X (1.5) ,‘
8X (0.45) SYMM
] (R0.05)

SYMM
= . ¢
6X (0.65) E. CD
== :
[ : Elj
! (5.8) |
LAND PATTERN EXAMPLE
SCALE: 10X

SOLDER MASK METAL UNDER SOLDER MASK
OPENING \ /METAL SOLDER MASK_\ OPENING

| |
»‘—— 0.05 MAX J

~~— 0.05 MIN
ALL AROUND ALL AROUND
NON SOLDER MASK SOLDER MASK
DEFINED DEFINED

SOLDER MASK DETAILS
NOT TO SCALE
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
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EXAMPLE STENCIL DESIGN

PWO00SA TSSOP - 1.2 mm max height
SMALL OUTLINE PACKAGE

8X (1.5)

BX(045) ) SEMM (R0.05) TYP
) | s
) |

. (5.8)

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE:10X
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NOTES: (continued)

8. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate

design recommendations.
9. Board assembly site may have different recommendations for stencil design.
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IMPORTANT NOTICE AND DISCLAIMER

TI PROVIDES TECHNICAL AND RELIABILITY DATA (INCLUDING DATASHEETS), DESIGN RESOURCES (INCLUDING REFERENCE
DESIGNS), APPLICATION OR OTHER DESIGN ADVICE, WEB TOOLS, SAFETY INFORMATION, AND OTHER RESOURCES “AS IS”
AND WITH ALL FAULTS, AND DISCLAIMS ALL WARRANTIES, EXPRESS AND IMPLIED, INCLUDING WITHOUT LIMITATION ANY
IMPLIED WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR NON-INFRINGEMENT OF THIRD
PARTY INTELLECTUAL PROPERTY RIGHTS.

These resources are intended for skilled developers designing with Tl products. You are solely responsible for (1) selecting the appropriate
Tl products for your application, (2) designing, validating and testing your application, and (3) ensuring your application meets applicable
standards, and any other safety, security, regulatory or other requirements.

These resources are subject to change without notice. Tl grants you permission to use these resources only for development of an
application that uses the Tl products described in the resource. Other reproduction and display of these resources is prohibited. No license
is granted to any other Tl intellectual property right or to any third party intellectual property right. Tl disclaims responsibility for, and you fully
indemnify Tl and its representatives against any claims, damages, costs, losses, and liabilities arising out of your use of these resources.

TI's products are provided subject to TI's Terms of Sale, TI's General Quality Guidelines, or other applicable terms available either on
ti.com or provided in conjunction with such Tl products. TI's provision of these resources does not expand or otherwise alter TI's applicable
warranties or warranty disclaimers for Tl products. Unless Tl explicitly designates a product as custom or customer-specified, Tl products
are standard, catalog, general purpose devices.

Tl objects to and rejects any additional or different terms you may propose.
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