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e ADC Resolution

* Nucleo-L476RG has two OpAmps
* Mbed does not support the OpAmps

 We will need to write our own low-level code

e Our board does not allow us to use DO/D1
* We only have access to OpAmp2
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* OpAmp Configuration

Option to flip polarity

OpAmp1 — PAO of the output Always connected but
OpAmp2 — PA6 selected by the ADC

I STM32
I

GPIO
DAC_OUT
|
OpAmpl - PAl I
—
OpAmp2 — PA7 GPIO [I——

r AH\ < -+— Optional internal gain control

Always connected to |
OPAMP output (can be [J
used during debug)

- e |

OpAmp1l —PA3
OpAmp2 - PBO
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* OpAmp Connections

* Nucleo-L476RG VINM, VINP, and VOUT connections are fixed

e Multiple steps are required to access the connections
* Port(s) must be enabled (clocks enabled) — PortA is enabled by default
* Pins must be selected as Analog Inputs (using the Pin I/O configuration registers)

Table 150. Operational amplifier possible connections

Signal Pin Internal comment
. -1y |OPAMP1_OQUT controlled by bits OPAMODE
OPAMP1_VINM |PA1 or dedicated pin or PGA and VM_SEL.
OPAMP1_VINP |PAO DAC1_0OUT1 controlled by bit VP_SEL.
ADC1 IN8 The pin is connected when the
OPAMP1_VOUT |PA3 ADCQ_INS OPAMP is enabled. The ADC
— input is controlled by ADC.
. -1y |OPAMP2_OUT controlled by bits OPAMODE
OPAMP2_VINM |PAT or dedicated pin or PGA and VM_SEL.
OPAMP2Z_VINP |PAG DAC1_0OUT2 controlled by bit VP_SEL
ADC1 IN15 The pin is connected when the
OPAMP2_VOUT |PBO - OPAMP is enabled. The ADC
ADC2_IN15 ) .
input is controlled by ADC.

1. The dedicated pin is onlﬁ available on BGA132 and BGA169 (for STM32L49%/L4Ax devices) package. This
configuration provides the lowest input bias current (see datasheet).
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* Simple example 1
* OpAmp setup - follower

int maini
printf( :
setbuf (stdout,

Ex\n"
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e Simple example 1 - results
* OpAmp setup - follower

AD2 input
0-2V pas PBO

B singe @ ston Mode: | (H) Repeated ~ | Auto ~ Source: | Channel 1 = | Condition: | _f Rising

[_traa_Ja|cals

00 Kz |

Waveforms offset to see both

> | Level: 500 mv ~

Time

Base:

Offset:
Range:

Offset:

Range:

Manual Trigger | | Discovery? SN:210321A1A476 USB

Position:

s options

1 msfdiv

“f Add Channel
Channel 1 (12)

)
L= " =
‘ << |E

l

-500 mV.

500 mvjdiv v

Channel 2 (22)

)

500 mvjdiv

7|

Status: OK o
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e Simple example 2
* OpAmp setup — programmable gain

printf|

sethbuf (stdout,
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e Simple example 2 - results
* OpAmp setup — programmable gain

AD2 input
0-100mV

PBO

B single P> Run Mode:
[N

15TM32

|
GFIO
DAC_OUT

Ahways connected fo |

OPAMP output {can be [}

used during debug) |
|

Wavegen C1 ~ | Condition:

_r Rising

5.069 ms

Time
Position: 3,363 ms ~
Base: 500 us/fdiv ~

c_ II t
.

4 Options

4

< Add Channel

Channel 1 {1£)
Offset: L5V
Range: 500 m¥fdiv v

II ¢

Channel 2 (22)
Offset: -1V
Range: 500 myfdiv v

II ¢

Discovery2 SN: 210321A 1A476 USB -4 Status: OK «

Waveforms offset to see both
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* Limitations
* Only OpAmp 2 available to us

* 3mV input offset spec
* 1.6MHz Gain-Bandwidth
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