ATmega16(L)
Analog to Digital Converter

Features	• 1Q-bit Resolution
· 0.5 LSB Integral Non-linearity
• +2 LSB Absolute Accuracy
· 13 gs- 260 jJs Conversion Time
· Up to 15 kSPS at Maximum Resolution
· 8 Multiplexed Single Ended Input Channels
· 7 Differential Input Channels
· 2 Differential Input Channels with Optional Gain of 10x and 200x
· Optional Left adjustment for ADC Result Readout
- Vcc ADC Input Voltage Range
· Selectable 2.56V ADC Reference Voltage
· Free Running or Single Conversion Mode
· ADC Start Conversion by Auto Triggering on Interrupt Sources
· Interrupt on ADC Conversion Complete
· Sleep Mode Noise Canceler
The ATmega 16 features a 10-bit successive approximation ADC. The ADC is connected to an 8-channel Analog Multiplexer which allows 8 single-ended voltage inputs constructed from the pins of Port A. The single-ended voltage inputs refer to OV (GND).
The device also supports 16 differential voltage input combinations. Two of the differential inputs (ADC 1, AD C0 and ADC3, ADC2) are equipped with a programmable gain stage, providing amplification steps of 0 dB (1x), 20 dB (10x), or 46 dB (200x) on the differential input voltage before the A/D conversion. Seven differential analog input channels share a common negative terminal (ADC 1), while any other ADC input can be selected as the positive input terminal. If 1x or 10x gain is used, 8-bit resolution can be expected. If 200x gain is used, 7-bit resolution can be expected.

The ADC contains a Sample and Hold circuit which ensures that the input voltage to the ADC is held at a constant level during conversion. A block diagram of the ADC is shown in Figure 98.
The ADC has a separate analog supp|y voltage pin, AVCC. AVCC must not differ more than z0.3V from VCB. See the paragraph “ADC Noise Canceler' on page 211 on how to connect this pin.
Internal reference voltages of nominally 2.56V or AVCC are provided On-chip. The voltage refer- ence may be externally decoupled at the AREF pin by a capacitor for better noise performance.

ADC Conversion	After the conversion is complete (ADIF is high), the conversion result can be found in the ADC Result	 Result Registers (ADCL, AOCH).
For single ended conversion. the result is
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where VP‹Ns the voltage on the selected input pin and RE the selected voltage reference (see Table 83 on page 217 and Table 84 on page 218). 0x000 represents ground, and 0x3FF repre-
sents the selected reference voltage minus one LSB.
If differential channels are used, the result is
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where VpOS is the voltage on the positive input pin, VNEG the voltage on the negative input pin, GAIN the selected gain factor, and VREF the selected voltage reference. The result is presented in two's complement form, from 0x200 (-512d) through 0x1FF (+511d). Note that if the user wants to perform a quick polarity check of the results, it is sufficient to read the MSB of the result (ADC9 in ADCH). If this bit is one, the result is negative, and if this bit is zero, the result is posi- tive. Figure 111 shows the decoding of the differential input range.
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· Bit 7:6 — REFS1:0: Reference Selection BitsREFS1
REFSO	AD LAR
MUX4
MUX3	MUX2
MUX1
MUX0


[bookmark: _GoBack]These bits select the voltage reference for the ADC, as shown in Table 83. If these bits are changed during a conversion, the change will not go in effect until this conversion is complete (ADIF n ADCSRA is set). The internal voltage reference options may not be used if an external reference voltage is being applied to the AREF pin.
Table 83. Voltage Reference Selections for ADC
	REFS1
	REFSd
	Voltage Reference Selection

	0
	0
	AREF, Internal Vref turned off

	0
	1
	AVCC with external capacitor at AREF pin

	
	0
	Reserved

	1
	1
	Internal 2.56V Voltage Reference with external capacitor at AREF pin


· Bit 5 - ADLAR: ADC Left Adjust Result
The ADLAR bit affects the presentation of the ADC conversion result in the ADC Data Register. Write one to ADLAR to left adjust the result. Otherwise, the result is right adjusted. Changing the ADLAR bit will affect the ADC Data Register immediately, regardless of any ongoing conver sions.




On désire réaliser la conversion analogique numérique de la tension Vdiff en mode différentiel (entrées ADC6 ef ADC1 du CAN) avec une amplification interne programmable de 1, en utilisant la référence de tension externe AREF de 4,4 V fournie par la fonction FS1.8 et avec un résultat ajusté à droite dans le registre 16 bits ADC.
Q29.  Compléter,  document  réponse	BR5, le contenu du registre de configuration
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Q30. Sachant que le résultat Nmes est délivré codé en complément à deux, préciser la plage de variation théorique possible de Nmes sur 10 bits et énoncer une méthode simple de détection du signe (positif ou négatif) du résultat Nmes.
Q31. Exprimer Nmes en fonction de AREF (tension de référence externe) et Vdiff.
Q32. Calculer Nmes dans le cas où Vdiff = 2,5 V. Exprimer Nmes en décimal et en hexadécimal.
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· Bits 4:0 - MUX4:0: Analog Channel and Gain Selection Bits8 ’

The value of these bits selects which combination of onalog inputs are connected to the These bits also select the gain for the differential channels. See Table 84 for details. If thes a re changed during a conversion. the change wilI not go in effect until this conversi complete (ADIF in ADCSRA is sell.
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