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Flash (Parallel) Converter
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Flash (Parallel) Converter
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Flash (Parallel) Converter
o]

e Advantages
- Very Fast

e Disadvantages

- Lower resolution (many comparators are required
for higher resolution: 8 bit = 255 comparators)

- Higher cost



Dual-Slope Converter

CTREL allows capacitor (C) fo
charge with rate given by
VINMRC for time T, (N, clock
cycles). Then CTRL switched

and allows capacitor to
discharge for to time T. (M.

clock cycles) at a rate given by
VeflRC.

VrefiN,=Vin/Ng

J VreflRC Vref and Ny are Known and N, is
Vin/RC measurad, so:

Vin=(N,/Ng)Vref




Dual-Slope Converter
]

e Advantages
- Higher resolution
- Higher accuracy
- Lower cost
- Good noise iImmunity

e Disadvantages
- Slow



Voltage-to-Frequency Converters
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Converter takes in a
voltage (Vin) and
retumns a series of

pulses. Frequency
of pulses is

proportional to Vin.



Voltage-to-Frequency Converters
o]

e Advantages
— Excellent noise reduction

e Disadvantages
- Slow
~ Generally imited to 10bits or less



Successive Approximation

Converter

o Guessthe answer usealfAto =
convert it to an analog voltage
and compare it to the voltage
eing measured — adjust your

guess accordingly

Similar to the orderng weighing
(on a scale) of an unknown
gquantity on a precision balance,
using a set of weights, such as
1g. 0.5q, 0.25q, etc.
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Successive Approximation Converter
- ]

e Reliable

e Capable of high speed

¢ Conversion time Is clock rate times number

of bits.

- Example with 8-bit, 2-MHz clock rate:

¢ Conversion time= (clock period) x (#bits being
converted)

e Conversion time= (0.5 micro-sec) x (8-bits) = 4us



Successive Approximation Example
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Successive Approximation Example
(cont.)

e MSB (bit 1)
- Divide V by 2 = 5V
- Compare V _. /2 with V__

- It V,, Is greater, turn M5B"* ON
- IfV,, 15 less than V . /2, turn M5B off

- Compare V, =06V and V=023V
- Since 0.6 =05 — MSB =1 (turned on)




Successive Approximation Example
(cont.)

-]
e Calculate the state of MSB-1 (bit 2)

_ Compare V,, =0.6Y and V=V /2 + V,_/4 = 0.5+0.25 = 0.75V
_ Since 0.6 < 0.75 — MSB-1 =0 (turned off)

e Calculate the state of MSB-2 (bit 3)

- 50 back to the last voltage value that caused it to be turmed on (in
this case 0.5V) and add V _#/8 to it and compare with V..

- Compare V., and (0.5 + (V .#/8)=0.623)
- Since 0.6 = 0625 — MSB-2 =0 (tumed off)

1T 10| 0




Successive Approximation Example (cont.)

e Calculate the state of MSB-3 (bit 4)

- 0 back to the last voltage value that caused it to

be turned on (in this case 0.5V) and add V__/16 to
It and compare with V, .

- Compare V,, and (0.5 + (V /16)=0.5623)
- Since 0.6 = 0.5625 — MSB-3 =1 (turned on)

LiSE MEB-1 kMEB-2 MSE-3




successive Approximation Example
(cont.)

e
e Digital Results:
flojof1{t1]0ofo|1]1]a
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e Results = ?Jfﬁ T ﬁ+ﬁ—.ﬂﬂﬁ-ﬂ9:~.: \
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" Note that the driving point impedance (resistance) is the same
for each cell.

m R-2R Ladder achieves large current division ratios with only
two resistor values
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Flash A/D Converter
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Brute-force A/D
conversion

Simultaneously compare
the

analog value with every
possible reference value

Fastest method of A/D
conversion

Ize scales exponentially
with precision

(requires 2N
comparators)



Block Diagram
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Do Hlin-Linee P ackage
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Ord er Num ber ADCIAIBOCN, ADCIBIS0CCN,
ADCIEE0C) or ADCIE0EC
See NS Package J28A or N28A



The DIGITAL to ANALOG CONVERTERS (DAC) are
devices that convert digital to analog signals:

Reference Voltage




Summing Amplifier
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Exercise : Show thatV_, = - (V1+V2+V3)




R-2R Network to convert Digital to Analog

By now you should know how does
It work...




Qutput Op-Amp
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