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13.9.1 SimultaneousType (Flash type) A/D Converter

The simultaneous type A/D converter is based on comparing an unknown analog

jnput v
signal O

oltage with a set of reference voltages. To convert an analog signal into 2 digital

£ output bits (2" — 1) number of comparators are required. For example, a 2-bit
rter requires 3 Or (2° — 1) comparators, while a 3-bit converter needs 7 OrT
omparators. The block diagram of'a 2-bit simultaneous type A/D converier 1S

Fig. 13.16 Block diagram of a 2-bit simultaneous Iype A/D converter

As shown in Fig. 13.16, the three op-amps arc used as comparators..’l‘he
noninverting inputs of all the three comparators are connected to the analog input

VQ“?EC- The inverting input terminal of the op-amps are connecte Lol
voltages V/4, 2V/4 and 3V/4 respectively, which are obtained using a resis

ictwork and power supply +V.




The output of a comparator is in positive saturation state whe
noninverting input terminal is more than the voltage at the invert;

C,C,Cy=

> : Comparat
are C,C,Cy = 100. Table 13.1 shows the comparator outputs for differcmor’;d()utputs
analog voltage and their corresponding digital outputs. Bkt

Table 13.1 : Comparator and digital outputs for a 2-bit simultaneous type A/D convyer
er

Comparator Outputs Digital Outputs

R N
0
0
1
1 1

0
1
0
‘ _Sipce there are four ranges of analog input voltages, this can be coded using a 2
bit digital output (b,, b,) as shown in Table 13.1. The coding circuit for encoding the
th}'% comparator outputs into two digital outputs is shown inside the dotted square of
Fig. 13.16 using the simplified expressions for b, and b, as discussed below.

Analog input
voltage (V)

0<V,< V4
VIA< V,< V12
VI2< V,<3V/4
3VASV,SV




Advantages

(i) Simultaneous type A/D converter is the fastest because A/D conversion 18
performed simultaneously through a set of comparators. Hence, it 1s also
called flash type A/D converter. Typical conversion time is 100ns or less.

(i) The construction is simple and easier to design.

Disadvantages

The simultaneous type A/D converter is not suitable for A/D conversion with more
than 3 or 4 digital output bits. Then (2" — 1) comparators are required for an n-bit A/D
converter and the number of comparators required doubles for each added bit.



