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] CIRCUIT060001
Design Goals

Range Error

|Max |Max oMln oMax I:SRError
1A 250mV 50mV 4.9V 0.2% 5V OV
R2715 R3 13.3k
N A% ATAY
VQ_C

U1 TLV9062

Vouss = %D —(Vo VO:(IiXRl)X 1+ =2
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CIRCUIT060001

Design Steps

Range Error

|Max |Max oM|n oMax I:SRError
1A 250mV 50mV 4.9V 0.2% 5V OV
R2715 R3 13.3k
T ATAvAY a'A'A"
vCC
U1 TLV9062 V 250 mV
E @b e Ry = = 250mQ
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Design Steps

Range Error
V

|Max |Max oM|n
1A 250mV 50mV
R2 715 R3 13.3k
N AN A
VQ_C
U1 TLV9062
| ——( Vo
Vbus 5 =

R1 250m%
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Design Steps

CIRCUIT060001

Range Error

|Max |Max

1A 250mV

oM|n

50mV

oMax I:SRError

4.9V 0.2%

Analeg Engineer's Calculator

Select the Calculator Calculator

Data Converters
= Amplifier and Comparators
INA Vout vs Vem Type

Inverting Level Shift Non-Inverting
Meninverting Level Shift
Comparator w Hysteresis
Find Amplifier Gain 3 Resistors
INAch le Fllter

plifier G

d Am C Target Gain (Rf/R1)
Passive 19.6

Maise
Stahility
PCB
Sensor
Links Tolerance
0.1% E158
QK

Rf
13.3k

R1
715

Best Gain
19.607

Error(3)
0.00714

Help

} Vout
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CIRCUIT060001

Design Steps

Range Error
V

|Max |Max oMln oMax I:SRError
1A 250mV 50mV 4.9V 0.2% 5 OV
R2715 R3 13.3k
T A% ATAY
vCC
V... 50mV
U1 TLV9062 [ = LA = =10.2mA
iMin R1 5 Galn V

ouss (Vo 250mQ ><19V
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Design Steps

Range Error
V

|Max

1A

vee

|Max oM|n oMax
250mV 50mV 4.9V
R2715 R3 13.3k
VW ATAY

Vbus 5 =__

¥

U1 TLV9062

R1 250m%
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I:SRError

0.2% 5 OV

FSRerror = y Visv jxlOO
iMax iMin
FsR. —[ 3004V (typ) jxlOO
ERROR - { 250mV —2.55mV

FSR.r0q = 0.12%
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DC Results

CIRCUIT060001

Range Error

|Max |Max oMln
1A 250mV 50mV
R2 715 R313.3k
C A AATAY
vce
1 l U1 TLV9062
A ——( Vo
Vbus 5§ =

R1 250m%
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4.9V

I:SRError
0.2% 5V OV
5]
5 li=1A
] Vo = 4.91V
] I = 500mA
] Vo = 2.46V
2]
' li=10.2m
17: Vo=554m
1 T M i \
o 250m 500m 750m 1
Input current (A)

Wip TEXAS INSTRUMENTS


http://www.ti.com/circuitcookbooks
http://www.ti.com/circuitcookbooks

CIRCUIT060001

AC Results

Range Error

|Max |Max oMln oMax I:SRError
1A 250mV 50mV 4.9V 0.2% 5V OV
R2 715 R313.3k 7
T A% ATAY
vCe ] %

[3dB frequency = 500kHz]
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] CIRCUIT060001
Design Notes

Range Error

|Max |Max oM|n oMax I:SRError
1A 250mV 50mV 4.9V 0.2% 5V OV
PV oYy Design Notes:

1. For low-side sensing, use op amps whose

vce _
Vcm includes ground

2. Operate within the linear output voltage
—(Vo swing (See Ay, specification) to minimize
non-linearity errors.

U1 TLV9062

bl

R1 ESDm% J‘ vee R4 10k ]

1 Vi 3. Iftrying to detect zero load current, a
- negative charge pump such as LM7705 for
- the negative supply voltage.

i

Vbus 5
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Design Resources

EE Cookbook: Op Amp
www.ti.com/circuitcookbooks

Step-by-step circuit design of common op amp building block circuits.

TI Designs

www.Tl.com/tidesigns

Ready-to-use reference designs with
theory, calculations, simulations
schematics, PCB files, bench test results

Analog Engineer’s Pocket Reference
www.Tl.com/analogrefguide

PDF, iTunes app and hardcopy available
PCB, analog, mixed signal design formulae
Conversions, tables, equations

Tl Precision Labs
www.Tl.com/precisionlabs

Quiz questions, problems, solutions

Labs and evaluation module (EVM) available

TINA-TI™ simulation software

www.Tl.com/tool/tina-ti

Complete SPICE simulator DC, AC, transient, noise analysis
Schematic entry and post-processor for waveform math
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CIRCUIT060001

DIYAMP-EVM
www.Tl.com/DIYAMP-EVM

Evaluation module providing engineers with SC70, SOT23, SOIC packaging and
12 popular amplifier configurations

The Signal

www.Tl.com/signalbook

PDF, iTunes app and hardcopy available

A compendium of blog posts on op amp design topics including
offset voltage, input bias current, stability, noise and more

Analog Wire Blog
www.Tl.com/analogwire

Technical blogs written by analog experts
Tips, tricks, and design techniques

TI E2E™ Community
www.Tl.com/e2e
Support forums for all Tl products

Op Amp Parametric Quick Search

www. Tl.com/amplifiers

Search for precision, high-speed, general-purpose, ultra-low-power, audio and
power op amps

Op Amp Parametric Cross-Reference
www.Tl.com/opampcrossreference
Find similar Tl op amps using competitive part numbers
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