TL3474, TL3474A

HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 — REVISED JULY 2003

Low Offset ...3 mV (Max) for A-Grade

D, N, OR PW PACKAGE

Wide Gain-Bandwidth Product ...4 MHz (TOP VIEW)
High Slew Rate . .. 13 V/us wout [l 2 J 14[] a0uT
Fast Settling Time ...1.1usto 0.1% 1IN- ] 2 13[] 4IN-
Wide-Range Single-Supply Operation 1IN+ ] 3 12[] 4N+
...4Vto36V Vees 14 11]] Vee/GND
Wide Input Common-Mode Range Includes 2IN+ ] 5 10[] 3IN+
Ground (V cc-) 2IN- [] 6 9] 3IN-
Low Total Harmonic Distortion ... 0.02% 20uT [I7 s[] sout
Large-Capacitance Drive Capability
... 10,000 pF
Output Short-Circuit Protection
Alternative to MC33074/A and MC34074/A
description/ordering information
ORDERING INFORMATION
A e PACKAGE T PARTNUMBER | MARKING
PDIP (N) Tube of 25 TL3474ACN TL3474ACN
Tube of 50 TL3474ACD
/_;'r?]r\‘j‘de: soic (©) Reel of 2500 | TL3474ACDR TL34Tan
Tube of 90 TL3474ACPW
. . TSSOP (PW) Reel of 2000 | TL3474ACPWR T3474A
0°Clov0°C PDIP (N) Tube of 25 TL3474CN TL3474CN
Tube of 50 TL3474CD
f(t)axf“d grade: | SOIC (D) Reel of 2500 | TL3474CDR TL34rac
Tube of 90 TL3474CPW
TSSOP (PW) Reel of 2000 | TL3474CPWR TLaara
PDIP (N) Tube of 25 TL3474AIN Z3474A
Tube of 50 TL3474AID
’;g\‘j‘de: soic (@) Reel 0f 2500 | TL3474AIDR TL347anl
Tube of 90 TL3474AIPW
TSSOP (PW) Reel of 2000 | TL3474AIPWR Z347T4A
~40°C 10 105°C PDIP (N) Tube of 25 TL3474IN TL3474IN
Tube of 50 TL3474ID
féar';‘if“d grade: | SOIC (D) Reel of 2500 | TL3474IDR TLaaral
Tube of 90 TL3474IPW
TSSOP (PW) Reel of 2000 | TL3474IPWR Z3474

T Package drawings, standard packing quantities, thermal data,

www.ti.com/sc/package.

symbolization, and PCB design guidelines are available at

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.
Products conform to specifications per the terms of Texas Instruments

dard warranty. P pi g does not ily include ” TEXAS
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TL3474, TL3474A
HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 - REVISED JULY 2003

description/ordering information (continued)

Quality, low-cost, bipolar fabrication with innovative design concepts is employed for the TL3474, TL3474A
operational amplifiers. These devices offer 4 MHz of gain-bandwidth product, 13-V/us slew rate, and fast settling
time without the use of JFET device technology. Although the TL3474 and TL3474A can be operated from split
supplies, they are particularly suited for single-supply operation because the common-mode input voltage
range includes ground potential (Vcc-). With a Darlington transistor input stage, these devices exhibit high input
resistance, low input offset voltage, and high gain. The all-npn output stage, characterized by no dead-band
crossover distortion and large output voltage swing, provides high-capacitance drive capability, excellent phase
and gain margins, low open-loop high-frequency output impedance, and symmetrical source/sink ac frequency
response. These low-cost amplifiers are an alternative to the MC34074/A and MC33074/A operational
amplifiers.

schematic (each amplifier)
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TL3474, TL3474A
HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 — REVISED JULY 2003

absolute maximum ratings over operating free-air temperature range (unless otherwise noted) T

Supply voltage: Voc+ (SEBE NOLE 1) ..o e 18V
Y20 -18V

Differential input voltage, Vip (See NOte 2) ... ... +36 V
Input voltage, V| (aNY INPUL) . ... Vees
Input current, [j (each iNPUL) ... ... e +1 mA
OUIPUL CUITENE, [« oot e e e e +80 mA
Total CUMTENTINIO Vo Ca  + o oot 80 mA
Total CUMTENE QUL OF Vo« oot ettt 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): Dpackage ............................ 86°C/W
Npackage ........... ... ... ... 80°C/W

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

Operating virtual junction temperature, Ty . ... ... .. 150°C
Lead temperature 1.6 mm (1/16 inch) from case for 10 seconds ............c.oiiiiiiiinennnn. 260°C

Storage temperature range, Tgtg

-65°C to 150°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.
2.

recommended operating conditions

3.

4.

5.

is less than Vcc- - 0.3 V.

All voltage values, except differential voltages, are with respect to the midpoint between Vcc+ and Vo c—/GND.
Differential voltages are at the noninverting input with respect to the inverting input. Excessive input current can flow when the input

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

Maximum power dissipation is a function of Tj(max), 034, and Ta. The maximum allowable power dissipation at any allowable
ambient temperature is Pp = (T j(max) — Ta)/03a. Operating at the absolute maximum T3 of 150°C can affect reliability.

The package thermal impedance is calculated in accordance with JESD 51-7.

MIN  MAX [ UNIT
Vcc+  Supply voltage 4 36 \%
d | Vcc=5V 0 2.8
V C - input volt \%
IC ommon-mode input voltage Veos =15V 15 128
. . TL3474C, TL3474AC 0 70
TA Operating free-air temperature °C
TL34741, TL3474Al -40 105
¥ 7
[ EXAS
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TL3474, TL3474A

HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 - REVISED JULY 2003

electrical characteristics at specified free-air temperature, V

cc+ = %15V (unless otherwise noted)

TL3474 TL3474A
PARAMETER TEST CONDITIONS Ta UNIT
MIN TYPT MAX | MIN TYPT MAX
Vcc =5V 25°C 1.5 10 1.5
Vio In;|)ut offset 2550 10 10 10 mv
voltage Vcec =%15V
Full range?t 12
Temperature
aVio  coefficient of input | ViCc =0, Ve = +15 V | Full ranget 10 10 uv/ec
offset voltage Vo =0,
Rs =50 Q .
| |nput offset v — 115V 25°C 6 75 6 75 nA
10 current cec== Full range® 300 300
b 25°C 100 500 100 500
| Input bias current Ve =£15V nA
1B P cc Full range¥ 700 700
-15 -15
25°C to to
_Commoln-mode 12.8 12.8
VICR input voltage Rg =50 Q \%
range -15 -15
Full range¥ to to
12.8 12.8
\éc§+2=kg ViVee-=0. 25°C 3.7 4 3.7 4
v High-level L~ Vv
OH  output voltage RL = 10 kQ 25°C 136 14 13.6 14
RL =2kQ Full range¥ | 13.4 13.4
\éc?’z:kgv’ Vee-=0. 25°C 01 03 01 03
v Low-level L= v
OL  output voltage RL = 10 kQ 25°C -147 -143 -147 -143
RL =2kQ Full range¥ -135 -135
E?ﬁr ge'stigfl‘a' 25°C 25 100 25 100
AVD vglte;geg a Vo =410V, R = 2 kQ Vimv
amplification Full rangei 20 20
Short-circuit Source:VIp=1V, Vp=0 -10 -34 -10 -34
| 25°C mA
OS  output current Sink: Vip=-1V, Vo=0 20 27 20 27
Common-mode
CMRR rejection ratio V|c = V|cr(min), Rg =50 Q 25°C 65 97 80 97 dB
Supply-voltage -4 "
ksyr  rejection ratio \écc_ilaag"‘r’ Vio 185V, 25°C 70 97 70 97 dB
(AVcc+/AVi0) S
25°C 3.5 45 3.5 4.5
Vo =0, No load T
e Supply current Full range 4.5 55 4.5 55 mA
(per channel) _ _
Vee+ =5V, Vo =25V, 25°C 35 45 35 45
Vce-=10, No load

T All typical values are at T = 25°C.
Frull range is 0°C to 70°C for the TL3474C, TL3474AC devices and —40°C to 105°C for the TL3474l, TL3474Al devices.

{’? TEXAS
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TL3474, TL3474A
HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 — REVISED JULY 2003

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

TL3474 TL3474A
PARAMETER TEST CONDITIONS UNIT
MIN TYP MAX MIN TYP MAX
SR+ Positive slew rate Vi=-10Vto 10V, Ay=1 8 10 8 10
Rl = 2kQ, Vius
SR- Negative slew rate CL =300 pF Ay =-1 13 13
To 0.1% 1.1 1.1
t Settling time Ayp = -1, 10-V ste S
s g VD P To 0.01% 2.2 2.2 "
Vn Equivalentinputnoise ¢ Rg = 100 Q 49 49 nviHz
voltage
In Equivalent input noise f=1KHz 022 022 pANFZ
current
S . Vo(pp) =2V 1020V, R =2k, 0
THD Total harmonic distortion AVD = 10, f = 10 kHz 0.02 0.02 %
GBW  Gain-bandwidth product | f=100 kHz 3 4 3 4 MHz
. Vo(ppP) =20V, R = 2k,
BW Power bandwidth AVD = 1, THD = 5.0% 160 160 kHz
RL = 2kQ, CL=0 70 70
om Phase margin deg
RL = 2kQ, C| =300 pF 50 50
RL =2k, CL=0 12 12
Gain margin dB
n marg! RL = 2kQ, CL = 300 pF 4 4
f Dn‘f_erentlal input Vic=0 150 150 MQ
resistance
Ci Input capacitance Vic=0 25 25 pF
Channel separation f=10 kHz 101 101 dB
Zo Open-loop output f=1MHz, Ay =1 20 20 Q
impedance
‘Ui TEXAS
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TL3474, TL3474A
HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 - REVISED JULY 2003

TYPICAL CHARACTERISTICS (T p = 25°C UNLESS OTHERWISE NOTED)

OUTPUT IMPEDANCE

TOTAL HARMONIC DISTORTION

VS vs
FREQUENCY FREQUENCY
80 0.6
Ve =+15V Vee+ =#15V
70 | xg'\ﬂ(‘)i’/v vo =2 Vop
= L =
Alp =40.5 mA 05 T~ Lt
(©) ~__ |
60 Ay = 1000 T —
o 50 < 0.4
I
|
8 40 / e 0.3
5 J F o
g Ay = 1000
o 30 V = 4
§ —TT] e ] A A
// J/ v 0.2 >
20 | % A
A/ =100 )/ A o1 Ay = 5)_0/
/ _ i vV = . -
10 lizg i/Ay = 10 7/ ,l Ay = 10
el L il A T
| — et |11l Ll
1k 10k 100 k 1M 10M 0 = e
10 100 1k 10k 100 k
Frequency — Hz
. Y Frequency — Hz
Figure 1 Figure 2
GAIN AND PHASE NORMALIZED INPUT BIAS CURRENT
VS VS
FREQUENCY TEMPERATURE
35 0 1.6
[T | Vees = £15V
30 N Phase 0 pF Vem =0
, \ \. Phase 300 pF _50 14
5 N, 1 ~~
~—— \ E \
20 = S =
N N -100 > E 12 N
15 \\ N, N, (] %
a ‘\ \* \\ ? < \
! g0 | Vece=+15V N NG 150 @ 51
£ Vo=0V \ e s
o 5 RL =2k N o O
X 8
o N\ -200 £ o8
Gain 0 pF - Qh\ §
- ain -
° o ~250 0.6 <
-10 Gain 300 pF
-15 | | | || | | -300 0.4
100 K 1M 10M -55 -40 0 25 70 85 125
Frequency — Hz Ta — Temperature - °C
Figure 3 Figure 4
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TL3474, TL3474A
HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 — REVISED JULY 2003

I cc — Supply Current — mA

1B — Input Bias Current (Normalized)

TYPICAL CHARACTERISTICS (T p = 25°C UNLESS OTHERWISE NOTED)

SUPPLY CURRENT OFFSET VOLTAGE DRIFT

VS
Vs
SUPPLY VOLTAGE TEMPERATURE
20 s 2.0
™~ 1.9 VCCir =415V
18 Ta = -55°C 18| Vem=0V
1.7
16 16
1.5
14 > 14
E 13
12 o2
2 11
(2]
10 5 10
Tp =25°C 09
8 o 08
1 > o7 /
6 Tp = 125° 06
A= 125°C 05 \\ e
4 0.4 <
0.3 \ //
2 0.2 \\ =
0.1 N /
0 0.0
4 9 Mo 2429 34 55 25 0 25 50 75 100 125
Ve - Supply Voltage - V Ta — Temperature - °C
Figure 5 Figure 6
NORMALIZED INPUT BIAS CURRENT NORMALIZED SLEW RATE
VS VS
INPUT COMMON-MODE VOLTAGE TEMPERATURE
1.4 15
Veer=+15V Vee: =15V
1.4 Ay =1
\ RL=2k
C| =500 pF
1.2 13 \ L P
?
N1 ™
©
\ g \
1 N g
[0}
\ s 1
[
\ C% 0.9
0.8 @
N 08
0.7
0.6 06
-4o-10 6 =22 6 10 14 55 -25 0 25 50 75 100 125
V|c - Input Common-Mode Voltage - V Ta — Temperature — °C
Figure 7 Figure 8
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TL3474, TL3474A
HIGH-SLEW-RATE, SINGLE-SUPPLY OPERATIONAL AMPLIFIERS

SLVS461B - JANUARY 2003 - REVISED JULY 2003

TYPICAL CHARACTERISTICS (T p = 25°C UNLESS OTHERWISE NOTED)

COMMON-MODE REJECTION

VS
FREQUENCY
20T 117 Voo =+15V
25°C Ve =0V
Al AVcpm =£15V
100 1= 4 pgec T
———l TR
~55°C \R\
80 .
~..\

m
©
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o S
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N
40 o
\?{\
20 X 55°C
N 25°C
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0
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Frequency — Hz

Figure 9
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R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS
www.ti.com 24-May-2007

PACKAGING INFORMATION

Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
TL3474ACD ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474ACDE4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474ACDG4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474ACDR ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474ACDRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474ACDRGA4 ACTIVE SoIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474ACN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TL3474ACNE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TL3474ACPW ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474ACPWE4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474ACPWG4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474ACPWR ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)
TL3474ACPWRE4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474ACPWRG4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AID ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AIDE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AIDG4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474AIDR ACTIVE SoIcC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474AIDRE4 ACTIVE SoOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AIDRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AIN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TL3474AINE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TL3474AIPW ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AIPWE4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474AIPWG4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
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R Texas PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 24-May-2007
Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty
TL3474AIPWR ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AIPWRE4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474AIPWRG4 ACTIVE TSSOP PW 14 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474CD ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474CDE4 ACTIVE SOIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474CDG4 ACTIVE SoIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474CDR ACTIVE SOIC D 14 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474CDRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474CDRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474CN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TL3474CNE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(RoHS)
TL3474CPW ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sbh/Br)
TL3474CPWE4 ACTIVE TSSOP PW 14 90 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sbh/Br)
TL3474CPWG4 ACTIVE TSSOP PW 14 90 Green(RoHS & CUNIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474CPWR ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474CPWRE4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474CPWRG4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474ID ACTIVE SoIC D 14 50 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474IDE4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)
TL3474IDG4 ACTIVE SOIC D 14 50 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474IDR ACTIVE SOIC D 14 2500 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474IDRE4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474IDRG4 ACTIVE SOIC D 14 2500 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)
TL3474IN ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
TL3474INE4 ACTIVE PDIP N 14 25 Pb-Free CU NIPDAU N/ A for Pkg Type
(ROHS)
TL3474IPW ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

Addendum-Page 2




R Texas PACKAGE OPTION ADDENDUM

INSTRUMENTS

www.ti.com 24-May-2007
Orderable Device status @  Package Package Pins Package Eco Plan ® Lead/Ball Finish MSL Peak Temp ©
Type Drawing Qty

TL3474IPWE4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TL3474IPWG4 ACTIVE TSSOP PW 14 90 Green(RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TL3474IPWR ACTIVE TSSOP PW 14 2000 Green (RoOHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TL3474IPWRE4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sh/Br)

TL3474IPWRG4 ACTIVE TSSOP PW 14 2000 Green (RoHS & CU NIPDAU Level-1-260C-UNLIM
no Sb/Br)

@ 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 Sb/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): TlI'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, Tl 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 Sb/Br): Tl defines "Green" to mean Pb-Free (RoHS compatible), and free of Bromine (Br) and Antimony (Sbh) based flame
retardants (Br or Sb do not exceed 0.1% by weight in homogeneous material)

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

Important Information and Disclaimer:The information provided on this page represents TI'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 TI
to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
+ —> KO |e— P1—»]
% { I
T
@ ’@ @ EI) l
A 1 {
Cavity (€ A0 P,
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
K0 | Dimension designed to accommodate the component thickness
v w Overall width of the carrier tape
P1 Pitch between successive cavity centers
E W1
TAPE AND REEL INFORMATION
*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)
TL3474ACDR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3474ACPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TL3474AIDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3474AIPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TL3474CDR SoIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3474CPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1
TL3474IDR SOIC D 14 2500 330.0 16.4 6.5 9.0 2.1 8.0 16.0 Q1
TL3474IPWR TSSOP PW 14 2000 330.0 12.4 6.9 5.6 1.6 8.0 12.0 Q1

Pack Materials-Page 1
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*All dimensions are nominal
Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
TL3474ACDR SoIC D 14 2500 333.2 345.9 28.6
TL3474ACPWR TSSOP PW 14 2000 367.0 367.0 35.0
TL3474AIDR SoIC D 14 2500 333.2 345.9 28.6
TL3474AIPWR TSSOP PW 14 2000 367.0 367.0 35.0
TL3474CDR SoIC D 14 2500 333.2 345.9 28.6
TL3474CPWR TSSOP PW 14 2000 367.0 367.0 35.0
TL3474IDR SoIC D 14 2500 333.2 345.9 28.6
TL3474IPWR TSSOP PW 14 2000 367.0 367.0 35.0
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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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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.
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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

PW (R—PDSO—G14)

PLASTIC SMALL OUTLINE

omg o -
— 075
4§ 0,50
| | = |
vy L i Seating Plane # J_\ /_L
0,15 N
L 1,20 MAX 00E O,WO

4040064-3/G 02/

NOTES: A
B.

E.

Al linear dimensions are in millimeters. Dimensioning and tolerancing per ASME Y14.5M—-1994.
This drawing is subject to change without notice.

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

Body width does not include interlead flash.

Falls within JEDEC MO-183

Mold flash, protrusions, or gate burrs shall

Interlead flash shall not exceed 0,25 each side.
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LAND PATTERN DATA

PW (R—PDSO-G14)

PLASTIC SMALL OUTLINE

Stencil Openings

E le Board Layout

xamp! ?No(t):rc) ayou (Note D
—=— ~— 14x0,30
; —=| [=—12x0,65

D

|<—12x0,65
[
Jguuugy

B

5,60

(hnanng

/
/
|
j

_>|
1
5,60

it

Example
Non Soldermask Defined Pad Example
Pad Geometry
i /// (See Note C)
/
/
A
! 160 \ Example
| J / Solder Mask Opening
: : See Note E
\ o j ( )
‘ el 0,07 /
\ All Around /
\\ ’/,
. L
N~ - —
4211284-2/E 07/12
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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IMPORTANT NOTICE

Texas Instruments Incorporated and its subsidiaries (TI) reserve 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. All semiconductor products (also referred to herein as “components”) are sold subject to TI's terms and conditions of sale
supplied at the time of order acknowledgment.

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

Tl assumes no liability for applications assistance or the design of Buyers’ products. Buyers are responsible for their products and
applications using TI components. To minimize the risks associated with Buyers’ products and applications, Buyers should provide
adequate design and operating safeguards.

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

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

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

Buyer acknowledges and agrees that it is solely responsible for compliance with all legal, regulatory and safety-related requirements
concerning its products, and any use of Tl components in its applications, notwithstanding any applications-related information or support
that may be provided by TI. Buyer represents and agrees that it has all the necessary expertise to create and implement safeguards which
anticipate dangerous consequences of failures, monitor failures and their consequences, lessen the likelihood of failures that might cause
harm and take appropriate remedial actions. Buyer will fully indemnify Tl and its representatives against any damages arising out of the use
of any Tl components in safety-critical applications.

In some cases, Tl components may be promoted specifically to facilitate safety-related applications. With such components, TI's goal is to
help enable customers to design and create their own end-product solutions that meet applicable functional safety standards and
requirements. Nonetheless, such components are subject to these terms.

No TI components are authorized for use in FDA Class Il (or similar life-critical medical equipment) unless authorized officers of the parties
have executed a special agreement specifically governing such use.

Only those Tl components which Tl has specifically designated as military grade or “enhanced plastic” are designed and intended for use in
military/aerospace applications or environments. Buyer acknowledges and agrees that any military or aerospace use of TI components
which have not been so designated is solely at the Buyer's risk, and that Buyer is solely responsible for compliance with all legal and
regulatory requirements in connection with such use.

Tl has specifically designated certain components which meet ISO/TS16949 requirements, mainly for automotive use. Components which
have not been so designated are neither designed nor intended for automotive use; and Tl will not be responsible for any failure of such
components to meet such requirements.

Products Applications
Audio www.ti.com/audio Automotive and Transportation www.ti.com/automotive
Amplifiers amplifier.ti.com Communications and Telecom  www.ti.com/communications

Data Converters
DLP® Products

DSP

Clocks and Timers
Interface

Logic

Power Mgmt
Microcontrollers
RFID

OMAP Applications Processors
Wireless Connectivity

dataconverter.ti.com

www.dlp.com

www.ti.com/clocks

interface.ti.com

logic.ti.com

power.ti.com
microcontroller.ti.com

www.ti-rfid.com

www.ti.com/omap

Computers and Peripherals
Consumer Electronics
Energy and Lighting
Industrial

Medical

Security

Space, Avionics and Defense
Video and Imaging

TI E2E Community

www.ti.com/wirelessconnectivity

www.ti.com/computers

Wwww.ti.com/consumer-apps

www.ti.com/energy
www.ti.com/industrial

www.ti.com/medical

www.ti.com/security
www.ti.com/space-avionics-defense

www.ti.com/video

e2e.ti.com

Mailing Address: Texas Instruments, Post Office Box 655303, Dallas, Texas 75265
Copyright © 2012, Texas Instruments Incorporated
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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