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FEATURES

e Controlled Baseline

— One Assembly/Test Site,One Fabrication Site

e Extended Temperature Performanceof-55° C to125° C
e Enhanced Diminishing Manufacturing

Sources (DMS) Support

e Enhanced Product-Change Notification

e (Qualification Pedigree

(1)Component qualification in accordance with JEDEC and industry standards to ensure reliable
operation over an extended temperature range. This includes, but is not limited to, Highly
Accelerated Stress Test (HAST) or biased 85/85, temperature cycle, autoclave or unbiased HAST,
electromigration, bond intermetallic life, and mold compound life. Such qualification testing
should not be viewed as justifying use of this component beyond specified performance and
environmental limits

e ESD Protection <500V Per MIL-STD-883,
Method 3015;Exceeds 200 V Using Machine Model C=200pF
,R=0);1500V Using Charged Device Model

e ESD Human Body Model>2kV Machine
Model>200V and Charge Device Model=2

kV ForK-Suffix Devices.

e Low Supply-Current Drain Independentof
Supply Voltage...0.8mATyp

e Low Input Biasand Offset Parameters:

— Input Offset Voltage...3 mV Typ

— Input Offset Current...2 nA Typ

— Input Bias Current...20 nA Typ

e Common-Mode Input Voltage Range Includes
Ground,Allowing Direct Sensing Near Ground

e Differential Input Voltage Range Equalto
Maximum-Rated Supply Voltage:

— Non-Vdevices...26V

— V-Suffix devices...32V

e V-Suffix devices...32V D Open-Loop
Differential Voltage Amplification...100 V/mVTyp
e Internal Frequency Compensation

DESCRIPTION

10UT []1 U14]40UT
1IN- []2 13[] 4IN-
1IN+ []3 12[] 4IN+
Vee []4 11]]GND
2IN+ []5 10[] 3IN+
2IN- []6 9] 3IN-
20UT [|7 8[] 30UT

D OR PW PACKAGE

(TOP VIEW)

This device consists of four independent high-gain frequency-compensated operational
amplifiers that are designed specifically to operate from a single supply over a wide
range of voltages. Operation from split supplies is possible when the difference
between the two suppliesis 3V to 26 V (3 V to 32 V for V-suffixed devices) and Vcc s at
least 1.5 V more positive than the input common-mode voltage. The low supply-
current drain is independent of the magnitude of the supply voltage.
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Applications include transducer amplifiers, dc amplification blocks, and all the conventional
operational-amplifier circuits that now can be more easily implemented in single-supply voltage
systems. For example, the LM2902 can be operated directly from the standard 5-V supply that is

used in digital systems and easily provides the required interface electronics without requiring
additional = 15-V supplies.

SCHEMATIC (EACH AMPLIFIER)
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Current Current Current
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GND

To Other
/77 Amplifiers

COMPONENT COUNT
(TOTAL DEVICE)

Epi-FET 1
Transistors 95
Diodes

Resistors 11
Capacitors
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ABSOLUTE MAXIMUM RATINGS

over operating free-air temperature range (unless otherwise noted)"

LM2902-EP LM2902KV-EP UNIT
Vee  Supply voltage @ 26 32 \Y
Vip Differential input voltage(® +26 +32 \Y
V| Input voltage (either input) —-0.31to 26 -0.310 32 V

\E;::J(r:agti:); \t;f(;))utput short circuit (one amplifier) to ground at (or below) T, = 25°C, Unlimited Unlimited
8,a Package thermal impedance(5)(6) D package (0 LFPM) 101 101 °C/W
PW package 113 113

T, Operating virtual junction temperature 142 142 °C
Tgg Storage temperature range(? —65to 150 —-65to 150 °C

(1)
2
3)
®)

©)
()

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.

All voltage values, except differential voltages and Vi specified for the measurement of log, are with respect to the network GND.

Differential voltages are at IN+ with respect to IN—.
Short circuits from outputs to V¢ can cause excessive heating and eventual destruction.

Maximum power dissipation is a function of T j(max), 6,4, and T5. The maximum allowable power dissipation at any allowable ambient
temperature is Pp = (T (max) — Tx)/0J,. Operating at the absolute maximum T of 142°C can affect reliability.
The package thermal impedance is calculated in accordance with JESD 51-7.
Long term high-temperature storage and/or extended use at maximum recommended operating conditions may result in reduction of
overall device life. See hitp://www.ti.com/ep_quality for additional information on enhanced plastic packaging.
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ELECTRICAL CHARACTERISTICS

at specified free-air temperature, V. = 5 V (unless otherwise noted)
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To@ LM2902-EP
PARAMETER TEST CONDITIONS () UNIT
MIN TYPG) MAX
v nout offset voit Vee=5Vto26V, 25°C 3 7 v
nput offset voltage = i = m
0 P J Vic = Vicrmin, Vo = 14 V Full range 10
lo 25°C 2 50
Input offset current Vog=14V nA
Full range 300
. 25°C =20 -250
s Input bias current Vg=14V nA
Full range -500
C de input volt 25°C v —01tg
Vier ommon-mode input voltage Voe =5V 10 26 V cc— 1. v
range Ful 0to
ull range Voo 2
R. = 10 kQ 25°C Vee— 1.5
VoH High-level output voltage Vee =26V, R . =2kQ Full range 22 Y
Vee =26V, R =10 kQ 25°C 23 24
VoL Low-level output voltage R €10 kQ Full range 5 20 mV
A Large-signal differential voltage |Vee =15V, Vo=1Vto 11V, 25°C 100 VimV
VD amplification R >2 kQ Full range 15
CMRR Common-mode rejection ratio Vic = Vicrmin 25°C 50 80 dB
ksvr Supply-voltage rejection ratio 25°C 50 100 dB
(AVcc/AV o)
Vg1/Voz Crosstalk attenuation f=1kHz to 20 kHz 25°C 120 dB
25°C =20 =30
Vcc=15V,V|D=1V,VO=0 mA
Full range -10
lo Qutput current 25°C 10 20
VCC=15V’V|D=_1 V,VO=15V mA
Full range 5
Vip = =1V, Vg =200 mV 25°C 30 LA
los Short-circuit output current Vecat5V,Vg=0,GND at-5V 25°C +40 160 mA
) Vg =2.5V, No load Full range 0.7 1.2
lce Supply current (four amplifiers) mA
Vee =26V, Vo = 0.5 Ve, Noload Full range 1.4 3

(1) All characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified.
(2) Full range is —=55°C to 125°C.
(3) All typical values are at T, = 25°C.
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ELECTRICAL CHARACTERISTICS

at specified free-air temperature, V: = 5 V (unless otherwise noted)
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TA® LM2902KV-EP
PARAMETER TEST CONDITIONS (" UNIT
MIN TYPG)  MAX
Non_A 25°C 3 7
VCC =5 V to 32 V, dEVICES Full range 10
Vio Input offset voltage Ve = Vigrmin, Vg = = mV
14V A-suffix 25°C 1 3
devices Full range 45
AV|o/AT ~ Temperature drift Rg=00Q Full range 7 uvi/irc
Vo=14V 25°C 50
lio Input offset current nA
Full range 150
AV|o/AT  Temperature drift Full range 10 pA/°C
_ Vo=14V 25°C -20 -250
s Input bias current nA
Full range -500
_ 56 |y B
Yien gcr)lr;lglon-mode input voltage Voo =5Vt 32V cC - t N
(o}
Full range Vo2
R, =10 kQ 25°C Vee— 1.5
Vor High-level output voltage Vee =32V, R =2kQ Full range 26 vV
Vec =32V, R =10 kQ Full range 27
VoL Low-level output voltage R . =10kQ Full range 5 20 mV
i Large-signal differential Vec=15V,Vp=1Vto 11V, 25°C 25 100 VimV
4ol voltage amplification R>2kQ Full range 15 o
Amplifier-to-amplifier f=1kHz to 20 kHz, input referred D
copling® 25°C 120 dB
CMRR Common-mode rejection ratio | V¢ = V|cgmin 25°C 60 80 dB
Supply-voltage rejection ratio o
ks (Voo /AVi) 25°C 60 100 dB
Vo1 Vo2 Crosstalk attenuation f=1kHz to 20 kHz 25°C 120 dB
VCC - 15, VlD - 1 V, VO =0 2500 —20 —30 A
m
Full range -10
iy Output current Vee=15V,Vp=-1V, Vg=15V 25°C 10 20 -
Full range 8
VlD =1 V, VO =200 o
he ' 25°C 12 40 LA
s VecatsV, Vo =0, °
log Short-circuit output current G(I:NJCD at—5 \/ o 25°C +40 460 mA
Vg=25V, No load Full range 0.7 12
| Supply current (four = _—
G amplifiers) VCC_,_ 52V, No load Full range 14 3
VO =0.5 Vcc,

(1) All characteristics are measured under open-loop conditions, with zero common-mode input voltage, unless otherwise specified.

(2) Full range is —55°C to 125°C.

(3) All typical values are at T, = 25°C.

(4) Due to proximity of external components, ensure that coupling is not originating via stray capacitance between these external parts.
Typically, this can be detected, as this type of coupling increases at higher frequencies.
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OPERATING CONDITIONS
Ve = #15 V, T, = 25°C

S

PARAMETER TEST CONDITIONS TYP UNIT
SR Slew rate at unity gain R, =1 MQ, C, =30 pF, V,=110 V (see Figure 1) 0.5 Vius
B, Unity-gain bandwidth R =1 MQ, C_ =20 pF (see Figure 1) 1.2 MHz
Vi Equivalent input noise voltage Rg=100Q, V, =0V, f=1kHz (see Figure 2) 35 nV/+VHz

Vee+

\/

V=0V

N

l % N
/
Vee- Co R

Figure 1. Unity-Gain Amplifier

900 Q
AN
Ve
100 Q
AN -
RS
.

Vc Cc-

Figure 2. Noise-Test Circuit
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ORDERING INFORMATION

. Marking
Order Number Package Package Quantity B Tie
LM2902KAVMPWREP-TUDI TSSOP14 Tape,Reel, 2500 2902KAE
LM2902KAVQPWREP-TUDI TSSOP14 Tape,Reel, 2500 LM2902E
WWW.SZTDBDT.COM
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PaCkage TSSOP14 Dimensions

In Millimeters
Symbol

MIN | NOM MAX

I e

Al 0.05 — 0.15

A2 0.90 1.00 1.05
i L

A3 0.34 0.44 0.54

Q b 0.20 — 0.28

INDEX ®1.0:0.05 0.15; DEP

1T T H H H H H W b1 020 | 022 | 024
o = ﬁ
z[!
e C 0.10 — 0.19
. cl 010 | 013 | 0.15
<}
(qV] A1
D 486 | 496 | 506
) T <l
J E 620 | 640 | 6.60
E1 430 | 440 | 450
e 0.65 BSC
RIS
= | L 045 | 060 | 075
B\
i — L1 1.00 REF
Bf A L 01
PN [ 0.25 BSC
R 0.09 - s
3 b R R1 0.09 — =
BASE b1
3 ~ WIS
I \{/ 01 0° — 8°
o <
S \\\\ 02 10° | 120 14°
\ 4
v S
03 10° 12° 14°
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Important statement:

@ TUDI Semiconductor reserves the right to modify the product manual without prior notice!
Before placing an order, customers need to confirm whether the obtained information is the
latest version and verify the completeness of the relevant information.

@® Any semi-guide product is subject to failure or malfunction under specified conditions. It is
the buyer's responsibility to comply with safety standards when using TUDI Semiconductor
products for system design and whole machine manufacturing.And take the appropriate
safety measures to avoid the potential in the risk of loss of personal injury or loss of property
situation!

@ TUDI Semiconductor products have not been licensed for life support, military, and
aerospace applications,and therefore TUDI Semiconductor is not responsible for any
consequences arising from the use of this product in these areas.

@If any or all TUDI Semiconductor products (including technical data, services) described or
contained in this document are subject to any applicable local export control laws and
regulations, they may not be exported without an export license from the relevant authorities
in accordance with such laws.

@ The specifications of any and all TUDI Semiconductor products described or contained in
this document specify the performance, characteristics, and functionality of said products in
their standalone state, but do not guarantee the performance, characteristics, and
functionality of said products installed in Customer's products or equipment. In order to verify
symptoms and conditions that cannot be evaluated in a standalone device, the Customer
should ultimately evaluate and test the device installed in the Customer's product device.

@ TUDI Semiconductor documentation is only allowed to be copied without any alteration of
the content and with the relevant authorization.TUDI Semiconductor assumes no
responsibility or liability for altered documents.

@ TUDI Semiconductor is committed to becoming the preferred semiconductor brand for
customers, and TUDI Semiconductor will strive to provide customers with better performance
and better quallity products.
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