3PEAK TPA1882Q-VR-S

A /NCORPORATED

Features

e Supply Voltage: 4.5V to 36V
e Offset Voltage: £50 yV Maximum

» Differential Input Voltage Range to Supply Rail,
can Work as Comparator

¢ Input Rail to -VS, Rail to Rail Output
¢ Bandwidth: 12 MHz
* Slew Rate: 10 V/us

* Excellent EMI Suppress Performance: 45 dB at 1
GHz

* Over-Temperature Protection
e Low Noise: 10 nV/VHz at 1 kHz
* AEC-Q100 Qualification

Applications

* On Board Charger
* Motor Control
* Precision Signal Condition

36V, 12MHz, Zero Drift Op Amps

Description

The TPA1882Q-VR-S is the newest high supply-
voltage amplifier with 50 yV low-offset voltage, low
noise and stable high-frequency response. It
incorporates proprietary and patented design
techniques to achieve excellent AC performance with
12 MHz bandwidth, 10 V/us slew rate and low
distortion while drawing 2 mA quiescent current per
amplifier. The input common-mode voltage extends
to V-, and the output swings rail-to-rail. The amplifier
can be used as a plug-in replacement for many
commercially available op-amps to improve
performance.

The amplifier has the over-temperature protection
feature to guarantee the chip safe. The output of the
amplifier will enter high impedance state when
junction temperature reaches around 170°C, and the
device will be recovered when the junction
temperature drops to around 150°C.

Pin Configuration

8-Pin SOIC/TSSOP/MSOP
-S, -TS, -V Suffixes
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Table of Contents

AU ...ttt e et e et e e e st et e e e e e e e e e e e s e rr e e e e e s 1
F Y o] o] [T ox= AT o] o E- T P PSP PO P PP PPPPRN 1
[0 1= TS o 1] € o o PP 1
T ol g} 1o [ U1 =14 o] o PO OO PP PO PPPPPPPPPPP 1
BE=Lo] [ o) o] ] (=] o) £ T PP PP PP PP PUPRPN 2
LAV A=Y Lo I 1= (0 Y/ SR 3
Pin Configuration and FUNCTIONS .......coiiiiiiii ettt et et e e e st e e e e sbe e e e e sbbeeeeabreeeeaas 4
PIN FUNCHIONS ...ttt e ettt e e s e e e e sa et e e sa et e e s E e et e e sarae e e e sarn e e e e anrneeeesnnneeeeans 4
S oL=Tol ] Tor= A o] o 1= SO PPUO TP TPUPPPPPP 5
Absolute MaxXimum RaAtINGS........ccoiiiiiii ettt 5
ESD, Electrostatic DiSCharge ProteCHION ...........uuiiiiiee ittt e e e e e s s st e e e e e e s e snnreeeeeeees 5
Recommended Operating CONAItIONS ..........covviiiiiiiiiiiic ettt 5
THermal INTOIMALION .....cooiiiii ettt e e e s e bt e e e et e e e e e aabe e e e e anbe e e e e anbeeeeenneee 5
ElECHIICAl CRArACIEIISTICS ... vveieiireiee ittt ettt e e st e e s e e e s e e e e sarn e e e e s nr e e e e s nneeeeannneeeeaas 6
Typical Performance CharaCleriStCS.........uuiii ittt e 9
Tape and Reel INTOIMALION ... .. e n e raa e aaaaaaaeaanas 12
Package Outling DIMENSIONS ...ccccciiiiiiiece ettt 13
Y ST @ ] = PP PP 13
Order INTOTMEATION oottt s et e s s et e e e s et e e e s et e e e b et e e ean et e e e s e e e e e nrn e e e e nnes 14

2/14 Rev.A.0



LOPEAK  Teeems
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Pin Configuration and Functions

8-Pin SOIC/TSSOP/MSOP
-S, -TS, -V Suffixes

OutA | 1
-InA| 2 A 7 | outB
+InA | 3 A 6| -InB

Pin Functions

Pin -
No. Name 1/0 Description
1 OutA Output Output of channel A
2 -InA Input Inverting input of channel A
3 +In A Input Noninverting input of channel A
4 -Vs Power Supply Negative power supply @
5 +In B Input Noninverting input of channel B
6 -In B Input Inverting input of channel B
7 Out B Output Output of channel B
8 +Vs Power Supply Positive power supply @

Note: (1) In this document, (+Vs) — (-Vs) is referred to as Vs.
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3PEAK TPA1882Q-VR-S

36V, 12MHz, Zero Drift Op Amps

A /NCORPORATED

Specifications

Absolute Maximum Ratings

Parameter Min Max Unit
Supply Voltage, (+Vs) — (-Vs) 40 Vv
Input Voltage (-Vs)-0.3 40 Vv
Differential Input Voltage (=Vs) — (+Vs) (+Vs) — (-Vs) Y,
Input Current: +IN, =IN @ -10 +10 mA
Output Short-Circuit Duration @ Infinite
Maximum Junction Temperature 150 °C
Operating Temperature Range -40 125 °C
Storage Temperature Range -65 150 °C
Lead Temperature (Soldering, 10 sec) 260 °C

Note: Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device.
Exposure to any Absolute Maximum Rating condition for extended periods may affect device reliability and lifetime.

(1) The inputs are protected by ESD protection diodes to negative power supply. If the input extends more than 300 mV
beyond the negative power supply, the input current should be limited to less than 10 mA.
(2) A heat sink may be required to keep the junction temperature below the absolute maximum rating. This depends on the
power dissipation of the application. Thermal resistance varies with the amount of PC board metal connected to the package.

ESD, Electrostatic Discharge Protection

Symbol Parameter Condition Minimum Level Unit
HBM Human Body Model ESD AEC Q100-002 2 kv
CDM Charged Device Model ESD AEC Q100-011 1 kv

Recommended Operating Conditions
Parameter Min Typ Max Unit
Vs Supply Voltage, (+Vs) = (-Vs) 4.5 36 Y,
Thermal Information
Package Type 0:a 0.c Unit
8-Pin MSOP 210 45 °C/W
5714 Rev.A.0




3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Electrical Characteristics
All test condition is Vs = 30V, Ta = 25°C, RL = 10 kQ, unless otherwise noted.

Symbol Parameter Conditions Min Typ Max Unit

Power Supply

Vs Supply Voltage Range 45 36 \%
lo Quiescent Current per Vs =30V 2 25 mA
Amplifier Vs = 30 V, Ta = —40°C to 125°C 3 mA
Vs=5V 1.9 24 mA
Vs =5V, Ta=-40°C to 125°C 2.9 mA

PSRR Power Supply Rejection Vs=45Vto36V 125 155 dB
Ratio Vs =45V 1036V, Ta=-40°C to 125°C | 120 dB

Input Characteristics

Vos Input Offset Voltage Vs=30V,Vem =15V -35 35 v
Vs=30V,Vecm =15V, -50 50 pv

Ta = -40°C to 125°C
Vs=5V,Vem=25V -35 35 pv
Vs=5V,Vem=25Y, -50 50 pv

Ta = -40°C to 125°C

Vos TC | Input Offset Voltage Drift | Ta=-40°C to 125°C 0.01 pv/eC

Is Input Bias Current 100 pA
Ta =-40°C to 125°C 800 pA
los Input Offset Current 100 pA
N Different Input Current Vs=36V,Vip=36V 100 A
Vs=36V,Vb=36YV, 150 MA

Ta=-40°C to 125°C
Cin Input Capacitance Differential Mode 5 pF
Common Mode 25 pF
Av Open-loop Voltage Gain Rioap = 10 kQ, Vour = 0.5 Vt0 29.5V 125 155 dB
RiLoap =10 kQ, Vour = 0.5V t0 29.5 V, 120 dB

Ta=-40°C to 125°C
Vemr Common-mode Input (V-) (V+) \%

Voltage Range -2

CMRR Common Mode Rejection | Vem=0Vto 285V 125 155 dB
Ratio Vem=0V 0 285V, 120 dB

Ta=-40°Cto 125°C
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Electrical Characteristics (Continued)
All test condition is Vs =30 V, Ta = 25°C, RL = 10 kQ, unless otherwise noted.

Symbol Parameter Conditions Min Typ Max Unit
Output Characteristics
Output Swing Rioap = 100 kQ to Vs/2 12 25 mV
from Positive Raill | p ., = 100 kQ to Vs/2, Ta = -40°C to 125°C 40 mv
RLoap = 10 kQ to Vs/2 80 120 mV
RLoap = 10 kQ to Vs/2, Ta = —40°C to 125°C 200 mV
RLoap = 2 kQ to Vs/2 370 500 mV
Rioap = 2 kQ to Vs/2, Ta = —40°C to 125°C 750 mV
Output Swing RiLoap = 100 kQ to Vs/2 5 25 mV
from Negative Rail | £ .o = 100 kQ to Vs/2, Ta = -40°C to 125°C 30 | mv
Rioap = 10 kQ to Vs/2 30 80 mV
Rioap = 10 kQ to Vs/2, Ta = —40°C to 125°C 200 mV
Rioap = 2 kQ to Vs/2 140 300 mV
RLoap = 2 kQ to Vs/2, Ta = -40°C to 125°C 500 mV
Isc Output Short- Source 70 95 mA
Cireuit Current | grce, Ta = -40°C to 125°C 50 mA
Sink 130 150 mA
Sink,Ta = -40°C to 125°C 85 mA
AC Specifications
GBW Gain-Bandwidth 12 MHz
Product
SR Slew Rate G=1,10V step 8 12 V/us
G =1, 10V step, Ta=-40°C to 125°C 7 V/us
tor Overload 500 ns
Recovery
ts Settling Time, G=1,10V step 2 us
0.1%
Settling Time, G=1,10V step 13 us
0.01%
PM Phase Margin RL=10kQ, CL=50 pF 60 °
GM Gain Margin RL=10kQ, CL=50 pF 10 dB
Crosstalk f=100 Hz 120 dB
f=100 kHz 120 dB
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Electrical Characteristics (Continued)
All test condition is Vs =30 V, Ta = 25°C, RL = 10 kQ, unless otherwise noted.

Symbol Parameter Conditions Min Typ Max Unit
Noise Performance
En Input Voltage Noise f=0.1Hzto 10 Hz 0.2 MVep
en Input Voltage Noise f=0.1kHz 8 nV/NHz
Density f=1kHz 8 VIV Hz
f=10kHz 8 nV/NHz
iN Input Current Noise f=10 kHz 200 fAIVHz
THD+N Total Harmonic Distortion | f=1kHz, G=1, RL =10 kQ, 0.0003 %
and Noise Vour = 6 Vrms
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Typical Performance Characteristics

All test condition: Vs = 30V, Ta = +25°C, unless otherwise noted.
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps
160 120
140 | | |
PSRR+ 100
120 PSRR-
80
200 |— o
<) =)
ggo 8::60 %
260 ~LH 5
||| | 40
40 S
Il 20
20
0 0
100 1K 10K 100K M 1000 10K 100K M
Frequenncy (Hz) Frequency (Hz)
Figure 7. PSRR vs. Frequency Figure 8. CMRR vs. Frequency

KEYSIGHT

TECHNOLOGIES 050-( 30347, W5831123, 04,08 2016071801 Fri Har 27 20:27:13 2020 KEVSIGHT
2 e

TECHNOLOGIES D50 034T, MrS6311736, 04.08.2016071801: Fri Har 27 20:26:16 2000
2 s 7

LU FEESVE

b b
Time: 2 us/div, Measure Time: 220 ns Time: 2 us/div, Measure Time: 420 ns
R.=2kQ, CL.=100 pF, G =10 RL=2kQ, CL=100 pF, G = 10
Figure 9. Positive Overload Recovery Figure 10. Negative Overload Recovery

Voltage: 50 mV/div, Time: 2 us/div Voltage: 2 V/div, Time: 2 ps/div
RL=2kQ,CL.=100pF, G=1 RL=2kQ, CL.=100pF, G=1
Figure 11. 100 mV Signal Step Response Figure 12. 10 V Signal Step Response
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3PEAK TPA1882Q-VR-S

36V, 12MHz, Zero Drift Op Amps

A /NCORPORATED
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A 3PEA TPA1882Q-VR-S

INCORPORATED 36V, 12MHz, Zero Drift Op Amps

Tape and Reel Information

D1: Reel Diameter

W1: Reel Width

ﬁ Direction of Feed
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Order Number Package D1 W1 A0 BO KO PO WO Pinl
g (mm) | (mm) [ (mm) | (mm) | (mm) [ (mm) (mm) | Quadrant
TPA1882Q-VR-S 8-Pin MSOP 330.0 17.6 5.2 3.3 1.5 8.0 12.0 Q1
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Package Outline Dimensions

MSOP-8
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DIMENSIONS (mm are the original dimensions)

unT | A A1 | A2 | A3 | bp | ¢ |Dm | E@ | e |HE | L | Lp | v | w |y |zm| o
015 | 0.95 045 | 028 | 31 | 31 5.1 07 070 | 6
mm | 11 ) 505 | 080 | 9%° | 025 | 015 | 20 | 29 | 965 | 47 | 094 | g4 | 01 | 01 1 O ) ga5 | e

Notes
1. Plastic or metal protrusions of 0.15 mm maximum per side are not included.
2. Plastic or metal protrusions of 0.25 mm maximum per side are not included.
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3PEAK TPA1882Q-VR-S

A /NCORPORATED 36V, 12MHz, Zero Drift Op Amps

Order Information

Operatin Markin Transport Media,
Order Number P ing Package I g MSL P . !
Temperature Range Information Quantity
TPA1882Q-VR-S -40to 125°C 8-Pin MSOP 1882Q 1 Tape and Reel, 3000

+ 3PEAK and the 3PEAK logo are registered trademarks of S3PEAK INCORPORATED.
All other trademarks are the property of their respective owners.
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